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EASA eRules: aviation rules for the 21st century

Rules and regulations are the core of the European Union civil aviation system. The aim of the EASA
eRules project is to make them accessible in an efficient and reliable way to stakeholders.

EASA eRules will be a comprehensive, single system for the drafting, sharing and storing of rules. It
will be the single source for all aviation safety rules applicable to European airspace users. It will offer
easy (online) access to all rules and regulations as well as new and innovative applications such as
rulemaking process automation, stakeholder consultation, cross-referencing, and comparison with
ICAO and third countries’ standards.

To achieve these ambitious objectives, the EASA eRules project is structured in ten modules to cover
all aviation rules and innovative functionalities.

The EASA eRules system is developed and implemented in close cooperation with Member States and
aviation industry to ensure that all its capabilities are relevant and effective.

Published January 2023!

1 The published date represents the date when the consolidated version of the document was generated.
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DISCLAIMER

This version is issued by the European Union Aviation Safety Agency (EASA, referred to as both ‘EASA’
and ‘the Agency’) in order to provide its stakeholders with an updated, consolidated, and easy-to-read
publication. It has been prepared by putting together the officially published regulations (including
the amendments) adopted so far. However, this is not an official publication and EASA accepts no
liability for damage of any kind resulting from the risks inherent in the use of this document.
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NOTE FROM THE EDITOR

The content of this document is arranged as follows: the certification specifications (CS) are followed
by the related acceptable means of compliance (AMC) paragraph(s).

All elements (i.e. CS and AMC) are colour-coded and can be identified according to the illustration
below. The EASA Executive Director (ED) decision through which the point or paragraph was
introduced or last amended is indicated below the paragraph title(s) in italics.

Certification specification

ED decision

ED decision

The format of this document has been adjusted to make it user-friendly and for reference purposes.
Any comments should be sent to erules@easa.europa.eu.
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ED Decision 2020/024/R

CS-25 Amendment 26

The following is a list of paragraphs affected by this amendment:
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-12

Easy Access Rules for Large Preamble
Aeroplanes(CS-25) (Amendment 26)

BAEASA

CS 25.1459

CS 25.1460

AMC No°1 to CS 25.1329
AMC 25.1351(d)

AMC 25.1411(f)

Amended (NPA 2019-12)
Created (NPA 2019-12)
Amended (NPA 2020-01)
Amended (NPA 2020-01)
Created (NPA 2020-01)

AMC 25.1457 Amended (NPA 2019-12)
AMC 25.1459 Amended (NPA 2019-12)
AMC 25.1460 Created (NPA 2019-12)
Subpart G

AMC 25.1581 Amended (NPA 2020-01)
Appendix H

Appendix H25.4 Amended (NPA 2020-01)
Appendix J

Appendix J Amended (NPA 2020-01)
Appendix S

AMC to Appendix S, S25.20(b)(2)

General AMCs

Amended (NPA 2020-01)

CS-25 Amendment 24

The following is a list of paragraphs affected by this amendment:

Subpart D

CS 25.629(d) Amended (NPA 2014-02)
CS 25.671 Amended (NPA 2014-02)
CS 25.672 Amended (NPA 2014-02)
CS 25.705 Created (NPA 2018-12)
AMC 25.629 Amended (NPA 2014-02)

AMC 25.671(a)
AMC 25.671(b)
AMC 25.671(c)(1)

Deleted (NPA 2014-02)
Deleted (NPA 2014-02)
Deleted (NPA 2014-02)

AMC 25.671 Created (NPA 2014-02)
AMC 25.672(c)(1) Deleted (NPA 2014-02)
AMC 25.705 Created (NPA 2018-12)

AMC 25-1 Created (NPA 2020-01)
AMC 25-11 Amended (NPA 2020-01)
ED Decision 2020/006/R
CS-25 Amendment 25
The following is a list of paragraphs affected by this amendment:
Subpart F
CS 25.1319 Created (NPA 2019-01)
Appendix H25.6 Created (NPA 2019-01)
AMC 25.1319 Created (NPA 2019-01)
ED Decision 2020/001/R
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2020-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2019-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-12

Easy Access Rules for Large Preamble
x E A S A Aeroplanes(CS-25) (Amendment 26)

Subpart E
CS 25.933 Amended (NPA 2014-02)
AMC 25.933(a)(1) Amended (NPA 2014-02)
Subpart F
CS 25.1309 Amended (NPA 2014-02)
AMC 25.1309 Amended (NPA 2014-02)
ED Decision 2019/013/R
CS-25 Amendment 23
The following is a list of paragraphs affected by this amendment:
Subpart C
AMC 25.341 Amended (Editorial correction)
Subpart D
AMC 25.701(d) Amended (NPA 2018-05)
AMC 25.777(c) Created (NPA 2018-05)
CS 25.791(d) Amended (NPA 2018-05)
CS 25.831(a) Amended (NPA 2018-05)
AMC 25.831(a) Amended (NPA 2018-05)
CS 25.853(g) Amended (NPA 2018-05)
Subpart F
CS 25.1441(c) Amended (NPA 2018-05)
AMC 25.1441(c) Created (NPA 2018-05)
CS 25.1457 Amended (NPA 2018-03)
AMC 25.1457 Amended (NPA 2018-03)
CS 25.1459 Amended (NPA 2018-03)
AMC 25.1459(a)(4) Deleted (NPA 2018-03)
AMC 25.1459(b) Deleted (NPA 2018-03)
AMC 25.1459 Created (NPA 2018-03)
ED Decision 2018/010/R

CS-25 Amendment 22

The following is a list of paragraphs affected by this amendment:

Subpart C

CS 25.353 Created (NPA 2017-18)
AMC 25.353 Created (NPA 2017-18)
Subpart G

AMC 25.1581 Amended (NPA 2017-18)
CS 25.1583 Amended (NPA 2017-18)
Subpart J

AMC 25J1195(b) Corrected (editorial)
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-18
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-18
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-18
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-18

BAEASA

Easy Access Rules for Large
Aeroplanes(CS-25) (Amendment 26)

Preamble

CS-25 Amendment 21

The following is a list of paragraphs affected by this amendment:

Subpart B

AMC 25.21(g)

CS 25.143

AMC 25.143(b)(4)
CS 25.145

AMC 25.145(a)
AMC 25.145(f)
AMC 25.201(d)
Subpart C

CS 25.562(b)
Subpart E

CS 25.975

AMC 25.975(a)(7)
CS 25.1193

AMC 25.1193(e)(4) and (f)
Subpart F

CS 25.1303(a)(3)
AMC 25.1303(a)(3)
AMC 25.1305(c)(5)
AMC 25.1324
AMC 25.1327

CS 25.1441(b)
AMC 25.1441(b)
Subpart G

CS 25.1535

AMC 25.1581

CS 25.1587

AMC 25.1587(c)
Appendix Q

(SAL) 25.5(e)
Appendix S
$25.60

General AMCs
AMC 25-11

AMC 25-19

Amended (NPA 2017-12)
Amended (NPA 2017-06)
Created (NPA 2017-06)

Amended (NPA 2017-06)
Amended (NPA 2017-06)
Created (NPA 2017-06)

Amended (NPA 2017-06)

Amended (NPA 2017-12)

Amended (NPA 2017-12)
Created (NPA 2017-12)
Amended (NPA 2017-12)
Created (NPA 2017-12)

Amended (NPA 2017-12)
Created (NPA 2017-12)
Created (NPA 2017-12)
Amended (NPA 2017-12)
Amended (NPA 2017-12)
Amended (NPA 2017-12)
Created (NPA 2017-12)

Amended (NPA 2017-12)
Corrected (Editorial)

Amended (NPA 2017-12)
Created (NPA 2017-12)

Amended (NPA 2017-06)

Created (NPA 2017-12)

Amended (NPA 2017-12)
Corrected (Editorial)

ED Decision 2018/005/R
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-12

Easy Access Rules for Large Preamble
Aeroplanes(CS-25) (Amendment 26)

BAEASA

CS-25 Amendment 19

The following is a list of paragraphs affected by this amendment:

Subpart B
CS 25.147
AMC 25.201(d)
Subpart C
CS 25.571

AMC 25.571(a), (b) and (e)

AMC 25.571(b) and (e)
AMC 25.571
Subpart D

CS 25.603

AMC 25.603(a)
CS 25.785

AMC 25.785
AMC 25.785(h)(2)
AMC 25.787(b)
CS 25.788

AMC 25.788(a)
AMC 25.788(b)
CS 25.807

AMC 25.807
AMC 25.807(e)
CS 25.811

AMC 25.811(d)
AMC 25.811(e)(4)
CS 25.812

AMC 25.812(b)(1)
AMC 25.812(b)(2)
AMC 25.812(e)(2)
AMC 25.812(1)(1)
CS 25.813

AMC 25.813(c)
AMC 25.813(e)
CS 25.854

Amended (Editorial)
Amended (Editorial)

Amended (NPA 2013-07)
Deleted (NPA 2013-07)
Deleted (NPA 2013-07)
Created (NPA 2013-07)

Amended (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)
Created (NPA 2015-19)
Amended (NPA 2015-19)

ED Decision 2017/018/R
CS-25 Amendment 20
The following is a list of paragraphs affected by this amendment:
Subpart F
CS 25.1309 Amended
Appendix H Amended
General AMCs
AMC 25-19 Amended
ED Decision 2017/015/R
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19

BAEASA

Easy Access Rules for Large

Aeroplanes(CS-25) (Amendment 26)

Preamble

AMC 25.854

Subpart F

CS 25.1309

AMC 25.1309

CS 25.1365

AMC 25.1365(b)

CS 25.1447

AMC 25.1447(c)(1)

AMC 25.1447(c)(3)

Subpart G

AMC 25.1541

Appendix H

Appendix S

AMC to Appendix S, $25.1

AMC to Appendix S, $S25.10(a)
AMC to Appendix S, S25.10(b)
AMC to Appendix S, $25.10(c)
AMC to Appendix S, $25.10(d) and (e)
AMC to Appendix S, S25.20(a)(1)
AMC to Appendix S, S25.20(b)
AMC to Appendix S, $25.20(b)(1)
AMC to Appendix S, $25.20(b)(2)
AMC to Appendix S, S25.30(a)
AMC to Appendix S, S25.30(b)
AMC to Appendix S, S25.40(b)
AMC to Appendix S, $25.40(c)
AMC to Appendix S, $S25.50(b)

Created (NPA 2015-19)

Amended (NPA 2016-07)
Amended (NPA 2016-07)
Amended (NPA 2015-19)
Created (NPA 2015-19)

Amended (NPA 2015-19)
Amended (NPA 2015-19)
Amended (NPA 2015-19)

Amended (NPA 2015-19)
Amended (NPA 2013-07)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
Created (NPA 2015-19)
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2016-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2016-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-19
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BAEASA

Easy Access Rules for Large
Aeroplanes(CS-25) (Amendment 26)

Preamble

CS-25 Amendment 18

The following is a list of paragraphs affected by this amendment:

Subpart B
CS 25.21(g)
AMC 25.21(g)
CS 25.143
CS 25.207
Subpart C
CS 25.301
CS 25.331
CS 25.333
CS 25.335
CS 25.345
CS 25.349
CS 25.365
CS 25.393
CS 25.397
CS 25.415
CS 25.491
CS 25.571
CS 25.581
Subpart D
CS 25.603
CS 25.609
CS 25.629
AMC 25.629
CS 25.631
CS 25.671
CS 25.672
CS 25.679
CS 25.685
CS 25.701
CS 25.729
AMC 25.729
AMC 25.735
CS 25.745
CS 25.773
AMC 25.773(b)(1)(ii)
AMC 25.773(b)(4)
CS 25.775
CS 25.783
CS 25.787
CS 25.795
CS 25.807
CS 25.810

Amended (NPA 2015-07)
Amended (NPA 2015-07)
Amended (NPA 2015-11)
Amended (NPA 2015-11)

Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)

Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-07)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-07)
Amended (NPA 2015-07)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2015-11

BAEASA

Easy Access Rules for Large
Aeroplanes(CS-25) (Amendment 26)

Preamble

AMC 25.810(a)(1)(iv)
CS 25.813

CS 25.831

CS 25.851

CS 25.856

CS 25.863

CS 25.869
Subpart E

CS 25.901

CS 25.903

CS 25.905

CS 25.929
AMC 25.929(a)
CS 25.933

CS 25.954

CS 25.955

CS 25.963

CS 25.967

CS 25.979

CS 25.981

CS 25.1043
CS 25.1091
CS 25.1093
AMC 25.1093(b)
CS 25.1103
CS 25.1121
CS 25.1141
CS 25.1155
CS 25.1193
CS 25.1195
Subpart F

CS 25.1303
CS 25.1305
CS 25.1310
CS 25.1315
AMC 25.1322
CS 25.1323
AMC 25.1324
AMC No.1 to CS 25.1329
CS 25.1333
CS 25.1351
CS 25.1353
CS 25.1355
CS 25.1357
CS 25.1360
AMC 25.1403

Created (NPA 2015-11)

Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)

Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-07)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-07)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)

Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-07,

NPA 2015-11)

Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-11)
Amended (NPA 2015-07)
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. Easy Access Rules for Large Preamble
X E A S A Aeroplanes(CS-25) (Amendment 26)

CS 25.1420 Amended (NPA 2015-07)
AMC 25.1420 Amended (NPA 2015-07)
AMC 25.1435 Amended (NPA 2015-11)
CS 25.1436 Amended (NPA 2015-11)
CS 25.1438 Amended (NPA 2015-11)
CS 25.1441 Amended (NPA 2015-11)
CS 25.1447 Amended (NPA 2015-11)
CS 25.1459 Amended (NPA 2015-11)
Subpart G

CS 25.1519 Amended (NPA 2015-11)
CS 25.1523 Amended (NPA 2015-11)
CS 25.1533 Amended (NPA 2015-11)
CS 25.1545 Amended (NPA 2015-11)
CS 25.1557 Amended (NPA 2015-11)
CS 25.1583 Amended (NPA 2015-11)
AMC 25.1593 Corrected (NPA 2015-11)
Subpart J

CS 25J901 Amended (NPA 2015-11)
CS 25J955 Amended (NPA 2015-11)
CS 25J1093 Amended (NPA 2015-11)
CS 25J1195 Amended (NPA 2015-11)
Appendix F Amended (NPA 2015-11)
Appendix H Amended (NPA 2015-11)
Appendix N Amended (NPA 2015-11)
Appendix Q Amended (NPA 2015-11)
AMC to Appendix Q Corrected (NPA 2015-11)

ED Decision 2015/019/R

CS-25 Amendment 17

The following is a list of paragraphs affected by this amendment:

AMC 25-11
Subpart B

CS 25.21(g)(3)
Subpart C

CS 25.562
AMC 25.562
Subpart D

CS 25.785
AMC 25.785
AMC 25.785(d)
CS 25.793
AMC to CS 25.793 and CS 25.810(c)
CS 25.795
AMC 25.795(d)
CS 25.809

Amended (NPA 2013-11)

Corrected

Amended (NPA 2013-11)
Created (NPA 2013-11)

Amended (NPA 2013-11)
Created (NPA 2013-11)
Deleted (NPA 2013-11)
Amended (NPA 2013-11)
Created (NPA 2013-11)
Amended (NPA 2013-11)
Created (NPA 2013-11)
Amended (NPA 2013-11)
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BAEASA

Easy Access Rules for Large
Aeroplanes(CS-25) (Amendment 26)

Preamble

AMC 25.809

AMC 25.809(a)

CS 25.810

AMC 25.810

CS 25.811

AMC 25.811

AMC 25.813

CS 25.819

AMC 25.819

AMC 25.853
Subpart F

AMC 25.1305(a)(2)
CS 25.1316

CS 25.1317

AMC 25.1322, Appendix 1
CS 25.1450(b)
Appendix F
Appendix R

Amended (NPA 2013-11)
Created (NPA 2013-11)
Amended (NPA 2013-11)
Created (NPA 2013-11)
Amended (NPA 2013-11)
Created (NPA 2013-11)
Amended (NPA 2013-11)
Amended (NPA 2013-11)
Created (NPA 2013-11)
Amended (NPA 2013-11)

Moved after AMC 25.1303(b)(5) and AMC 25.1303(c)(1)

Amended (NPA 2014-16)
Created (NPA 2014-16)
Corrected

Amended (NPA 2013-11)
Amended (NPA 2013-11)
Created (NPA 2014-16)

CS-25 Amendment 16

The following is a list of paragraphs affected by this amendment:

Subpart B

CS 25.21(g)

AMC 25.21(g)

CS 25.105(a)(2)
CS 25.111(c)(5)
CS 25.119(b)

CS 25.121

CS 25.123(b)(2)
CS 25.125

CS 25.143

CS 25.207

CS 25.237(a)(3)(ii)
CS 25.253(c)
Subpart D

AMC 25.629

CS 25.773

AMC 25.773
AMC 25.773(b)(1)(ii)
AMC 25.773(b)(4)
AMC 25.773(c)
Subpart E

CS 25.903(a)(3)
CS 25.929(a)

Amended (NPA 2011-03)
Amended (NPA 2012-22)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)
Amended (NPA 2011-03)

Amended (NPA 2012-22)

ED Decision 2015/008/R

Amended (NPA 2011-03 & NPA 2012-22)

Amended (NPA 2012-22)
Created (NPA 2012-22)
Created (NPA 2012-22)
Created (NPA 2012-22)

Amended (NPA 2011-03)
Amended (NPA 2011-03)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2014-16
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2014-16
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03

BAEASA

Easy Access Rules for Large Preamble
Aeroplanes(CS-25) (Amendment 26)

AMC 25.929(a)
CS 25.1093
AMC 25.1093(b)
Subpart F

CS 25.1323(i)
AMC to 25.1323(i) and 25.1325(b)
CS 25.1324
AMC 25.1324
CS 25.1325(b)
CS 25.1326
AMC 25.1326
AMC N°1 to CS 25.1329
CS 25.1403
AMC 25.1403
AMC 25.1419
CS 25.1420
AMC 25.1420
Subpart G

CS 25.1521(c)
CS 25.1533(c)
Subpart J

CS 25J1093
AMC 25J1093(b)
Appendix C

Part I

Appendix O
Appendix P

Amended (NPA 2012-22)
Amended (NPA 2011-03 & NPA 2012-22)
Amended (NPA 2012-22)

Deleted (NPA 2011-03)

Deleted (NPA 2012-22)

Created (NPA 2011-03 & NPA 2012-22)
Created (NPA 2012-22)

Amended (NPA 2011-03)

Amended (NPA 2011-03 & NPA 2012-22)
Created (NPA 2012-22)

Amended (NPA 2012-22)

Amended (NPA 2011-03)

Created (NPA 2012-22)

Amended (NPA 2012-22)

Created (NPA 2011-03)

Created (NPA 2012-22)

Amended (NPA 2011-03)
Amended (NPA 2011-03)

Amended (NPA 2011-03)
Amended (NPA 2012-22)

Amended (NPA 2011-03)

Created (NPA 2011-03)
Created (NPA 2011-03)

ED Decision 2014/026/R

CS-25 Amendment 15

The following is a list of paragraphs affected by this amendment:

Subpart B

CS 25.143
Subpart C

CS 25.562(b)
Subpart D

CS 25.801(a)
CS 25.841
Subpart E
AMC 25.1041
AMC 25.1043
Subpart F
AMC 25.1447(c)(3)

Corrected (Editorial)

Corrected (Editorial)

Amended (NPA 2014-06)
Corrected (Editorial)

Deleted (NPA 2014-06)
Created (NPA 2014-06)

Amended (NPA 2014-06)
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2012-22
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2014-06

Easy Access Rules for Large Preamble
x E A S A Aeroplanes(CS-25) (Amendment 26)
ED Decision 2013/033/R
CS-25 Amendment 14
The following is a list of paragraphs affected by this amendment:
Subpart D
CS 25.729(f) Deleted (NPA 2013-02)
AMC 25.729 Amended (NPA 2013-02)
CS 25.734 Created (NPA 2013-02)
AMC 25.734 Created (NPA 2013-02)
CS 25.735(1) Created (NPA 2013-02)
AMC 25.735 Amended (NPA 2013-02)
CS 25.809(g) Corrected (Editorial)
Subpart E
CS 25.963(e) Amended (NPA 2013-02)
AMLC 25.963(e) Amended (NPA 2013-02)
Subpart F
AMC 25.1309 Corrected (Editorial)
ED Decision 2013/010/R

CS-25 Amendment 13

The following is a list of paragraphs affected by this amendment:

Subpart A

AMC 25-13
Subpart B

AMC 25.21(g)
AMC 25.101(g)
CS 25.143(k)

CS 25.143(1)
Subpart C

CS 25.331(c)
AMC 25.331(c)(1)
AMC 25.331(c)(2)
CS 25.333(b)
AMC 25.333(b)
CS 25.335(b)(1)
AMC 25.335(b)(1)(ii)
CS 25.349(a)
AMC 25.349(a)
CS 25.351

AMC 25.351

CS 25.397(d)

CS 25.509

AMC 25.509
Subpart D

CS 25.745(d)
AMC 25.745(d)

Amended (NPA 2011-09)

Amended (NPA 2011-09)
Created (NPA 2011-09)
Created (NPA 2011-09)
Created (NPA 2011-09)

Amended (NPA 2011-09)
Created (NPA 2011-09)
Created (NPA 2011-09)
Amended (NPA 2011-09)
Created (NPA 2011-09)
Amended (NPA 2011-09)
Created (NPA 2011-09)
Amended (NPA 2011-09)
Created (NPA 2011-09)
Amended (NPA 2011-09)
Created (NPA 2011-09)
Created (NPA 2011-09)
Amended (NPA 2011-09)
Created (NPA 2011-09)

Amended (NPA 2011-09)
Created (NPA 2011-09)
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2013-02
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09

. Easy Access Rules for Large Preamble
X E A S A Aeroplanes(CS-25) (Amendment 26)
CS 25.777(i) Created (NPA 2011-09)
CS 25.785(b) Amended (NPA 2011-09)
CS 25.810(a)(1)(iv) Amended (NPA 2011-09)
CS 25.855(c) Amended (NPA 2011-09)
Subpart E
CS 25.951(c) Corrected (editorial)
CS 25.1193(e)(3) Amended (NPA 2011-09)
AMC 25.1193(e) Created (NPA 2011-09)
Subpart F
CS 25.1447(c)(3) Amended (NPA 2011-09)
AMC 25.1447(c)(3) Created (NPA 2011-09)
Subpart G
CS 25.1501 Amended (NPA 2011-17)
CS 25.1593 Created (NPA 2011-17)
AMC 25.1593 Created (NPA 2011-17)
Subpart J
CS 25J1193(e)(3) Amended (NPA 2011-09)
Appendix Q Created (NPA 2011-09)
AMC to Appendix Q Created (NPA 2011-09)
ED Decision 2012/008/R

CS-25 Amendment 12

The following is a list of paragraphs affected by this amendment:

Subpart A
AMC 25-11
Subpart C

CS 25.341(a)(4)
Subpart D
AMC 25.703
AMC 25.729
AMC 25.735
CS 25.785
AMC 25.803
CS 25.807
AMC to 25.807 and 25.813
AMC 25.807
AMC 25.807(d)
CS 25.809
AMC 25.809
AMC 25.809(a)(3)
CS 25.810

CS 25.812

CS 25.813
AMC 25.813
CS 25.851

Amended and corrected

Corrected (editorial)

Amended (editorial)
Amended (editorial)
Amended (editorial)
Amended (NPA 2010-11)
Amended (editorial)
Amended (NPA 2010-11)
Amended (NPA 2010-11)
Deleted (NPA 2010-11)
Amended (NPA 2010-11)
Amended (NPA 2010-11)
Created (NPA 2010-11)
Created (NPA 2010-11)
Amended (NPA 2010-11)
Amended (NPA 2010-11)
Amended (NPA 2010-11)
Created (NPA 2010-11)
Amended (NPA 2011-14)

(editorial)
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-17
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-17
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-17
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-09
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14

BAEASA

Easy Access Rules for Large
Aeroplanes(CS-25) (Amendment 26)

Preamble

AMC 25.851(a)
AMC 25.851(a)(1)
AMC 25.851(a)(2)
AMC 25.851(b)
AMC 25.851(c)
CS 25.853(f)

CS 25.855

AMC to CS 25.855 and 25.857

Subpart E

CS 25.951(c)

AMC 25.1195(b)
CS 25.1197

AMC 25.1197
Subpart F

CS 25.1305(a)(2)
AMC 25.1305(a)(2)
AMC 25.1309

AMC 25.1309, Appendix 2

AMC 25.1322
AMC 25.1329
AMC 25.1435
CS 25.1445

CS 25.1447(c)(4)
Subpart G

AMC 25.1581, Appendix 1

Appendix F
Part I

Amended (NPA 2011-14)
Amended (NPA 2011-14)
Amended (NPA 2011-14)
Amended (NPA 2011-14)
Created (NPA 2011-14)

Amended (NPA 2010-11)
Amended (NPA 2010-11)
Amended (NPA 2011-14)

Corrected (editorial)
Amended (NPA 2011-14)
Amended (NPA 2011-14)
Created (NPA 2011-14)

Amended (NPA 2011-13)
Created (NPA 2011-13)
Amended (editorial)
Amended (editorial)
Corrected (editorial)
Amended (editorial)
Amended (editorial)
Corrected (editorial)
Amended (NPA 2010-11)

Amended (editorial)

Amended (NPA 2011-14)
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http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-13
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-13
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-11
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2011-14

. Easy Access Rules for Large Preamble
X E A S A Aeroplanes(CS-25) (Amendment 26)
ED Decision 2011/004/R
CS-25 Amendment 11
The following is a list of paragraphs affected by this amendment:
Subpart A
CS 25.1 Amended (editorial)
AMC 25-11 Amended (NPA 2009-12)
Subpart B
CS 25.177(c) Corrected (editorial)
AMC 25.177(c) Corrected (editorial)
Subpart C
CS 25.333 Corrected (editorial)
AMC 25.561(b)(3) Corrected (editorial)
Subpart D
AMC 25.783 Corrected (editorial)
CS 25.785(f)(3) Corrected (editorial)
AMC 25.785(d) Corrected (editorial)
AMC 25.791 Amended (editorial)
AMC 25.803 Amended (editorial)
AMC 25.807 Amended (editorial)
AMC 25.807(d) Corrected (editorial)
AMC 25.812 Amended (editorial)
AMC 25.815 Amended (editorial)
AMC 25.853 Amended (editorial)
AMC to CS 25.855 and 25.857 Amended (editorial)
Subpart E
AMC 25.1125(a)(3) Deleted
Subpart F
AMC 25.1302 Corrected (editorial)
AMC 25.1309 Amended (editorial)
CS 25.1322 Amended (NPA 2009-12)
AMC 25.1322 Amended (NPA 2009-12)
AMC No.1 to CS 25.1329 Amended (editorial)
CS 25.1459(d)(3) Corrected (editorial)
ED Decision 2010/013/R

CS-25 Amendment 10

The following is a list of paragraphs affected by this amendment:

Subpart G
CS 25.1535

New (NPA 2008-01)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-12
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-01

BAEASA

Easy Access Rules for Large Preamble
Aeroplanes(CS-25) (Amendment 26)

ED Decision 2010/005/R

CS-25 Amendment 9

The following is a list of paragraphs affected by this amendment:

Subpart B

CS 25.113
Subpart D

CS 25.603

AMC No. 1 to 25.603
AMC No. 2 to 25.603
CS 25.795

AMC 25.795(a)(1)
AMC 25.795(a)(2)
AMC 25.795(b)(1)
AMC 25.795(b)(2)
AMC 25.795(b)(3)
AMC 25.795(c)(1)
AMC 25.795(c)(2)
AMC 25.795(c)(3)
CS 25.813

AMC 25.813(c)
Subpart E

CS 25.981

AMC 25.981(a)
Subpart H

AMC 25.1711
Subpart J

CS 25J951

Corrected (editorial)

Amended (NPA 2009-06)
Deleted (NPA 2009-06)
Deleted (NPA 2009-06)
Amended (NPA 2009-07)
Amended (NPA 2009-07)
Amended (NPA 2009-07)
New (NPA 2009-07)

New (NPA 2009-07)

New (NPA 2009-07)

New (NPA 2009-07)

New (NPA 2009-07)

New (NPA 2009-07)
Amended (NPA 2008-04)
Amended (NPA 2008-04)

Amended (definition added)
Corrected (editorial)

Corrected (editorial)

Corrected (editorial)

ED Decision 2009/017/R

CS-25 Amendment 8

The following is a list of paragraphs affected by this amendment:

Subpart B
AMC 25-24
Subpart C
CS 25.361
AMC 25.361
CS 25.362
AMC 25.362
Subpart D
AMC 25.703
AMC 25.735
AMC 25.783
CS 25.851
CS 25.855
CS 25.857

Created (NPA 2007-15)

Amended (NPA 2007-15)
Created (NPA 2007-15)
Created (NPA 2007-15)
Created (NPA 2007-15)

Corrected (editorial)
Corrected (editorial)
Corrected (editorial)
Amended (NPA 2008-10)
Amended (NPA 2008-10)
Amended (NPA 2008-10)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-07
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-04
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-04
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-15
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-15
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-15
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-15
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-15
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-10

Easy Access Rules for Large Preamble
x E A S A Aeroplanes(CS-25) (Amendment 26)
AMC 25.857 Amended (NPA 2008-10)
Subpart E
CS 25.901 Amended (NPA 2007-15)
AMC 25.981 Corrected (editorial)
Subpart F
AMC 25.1309 Corrected (editorial)
Appendix F
Part | — paragraph (a) Amended (NPA 2008-10)
Part Ill Corrected (editorial)
Appendix H
H25.5 Corrected (editorial)
ED Decision 2009/013/R
CS-25 Amendment 7
The following is a list of paragraphs affected by this amendment:
Subpart B
CS 25.143 Amended (NPA 2009-08)
CS 25.207 Amended (NPA 2009-08)
Subpart F
CS 25.1419 Amended (NPA 2009-08)
Appendix C
Part Il paragraph (e) Amended (NPA 2009-08)
ED Decision 2009/010/R

CS-25 Amendment 6

The following is a list of paragraphs affected by this amendment:

Subpart B

CS 25.21

AMC 25.21(g)
Subpart D
AMC 25.629
AMC 25.783
CS 25.807(h)(3)
AMC 25.807
CS 25.856
AMC 25.856(a)
AMC 25.856(b)
Subpart E

CS 25.981(b)
AMC 25.981(b)
CS 25.981(c)
AMC 25.981(c)
Subpart F

CS 25.1309

Amended (NPA 2008-05)
Corrected

Corrected (editorial)
Corrected (editorial)
Corrected (editorial)
Corrected (editorial)
Created (NPA 2008-13)
Created (NPA 2008-13)
Created (NPA 2008-13)

Amended (NPA 2008-19)
Created (NPA 2008-19)
Deleted (NPA 2008-19)
Deleted (NPA 2008-19)

Corrected (editorial)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-08
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-08
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-08
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-08
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-05
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-13
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-13
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-13
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19

. Easy Access Rules for Large Preamble
X E A S A Aeroplanes(CS-25) (Amendment 26)

Appendix F

Part | Amended (NPA 2008-13)

Part VI Created (NPA 2008-13)

Part VI Created (NPA 2008-13)

Appendix M Created (NPA 2008-19)

Appendix N Created (NPA 2008-19)

AMC to Appendix N Created (NPA 2008-19)

ED Decision 2008/006/R

CS-25 Amendment 5

The following is a list of paragraphs affected by this amendment:

Subpart D

CS 25.611

CS 25.807

CS 25.812

CS 25.855

CS 25.869
Subpart E

AMC 25.951(d)
CS 25.991

CS 25.1203
Subpart F

CS 25.1301
AMC 25.1301(a)(2)
AMC 25.1301(b)
CS 25.1309

CS 25.1353

CS 25.1357
AMC 25.1357(f)
CS 25.1411
Subpart H
AMC 25 Subpart H
CS 25.1701
AMC 25.1701
CS 25.1703
AMC 25.1703
CS 25.1705

CS 25.1707
AMC 25.1707
CS 25.1709
AMC 25.1709
CS25.1711
AMC 25.1711
CS 25.1713
AMC 25.1713

Amended (NPA 2007-01)
Corrected
Corrected
Amended (NPA 2007-01)
Amended (NPA 2007-01)

Deleted (Correction)
Corrected
Amended (NPA 2007-01)

Amended (NPA 2007-01)
Created (NPA 2007-01)

Replaced by AMC 25.1301(a)(2) (NPA 2007-01)

Amended (NPA 2007-01)
Amended (NPA 2007-01)
Amended (NPA 2007-01)
Created (NPA 2007-01)
Corrected

Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
Created (NPA 2007-01)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-13
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-19
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01

. Easy Access Rules for Large Preamble

X E A S A Aeroplanes(CS-25) (Amendment 26)
CS 25.1715 Created (NPA 2007-01)
AMC 25.1715 Created (NPA 2007-01)
CS 25.1717 Created (NPA 2007-01)
AMC 25.1717 Created (NPA 2007-01)
CS 25.1719 Created (NPA 2007-01)
AMC 25.1719 Created (NPA 2007-01)
CS 25.1721 Created (NPA 2007-01)
AMC 25.1721 Created (NPA 2007-01)
CS 25.1723 Created (NPA 2007-01)
AMC 25.1723 Created (NPA 2007-01)
CS 25.1725 Created (NPA 2007-01)
CS 25.1727 Created (NPA 2007-01)
CS 25.1729 Created (NPA 2007-01)
CS 25.1731 Created (NPA 2007-01)
Subpart J
CS 25J991 Corrected
Appendix H
H25.1 Amended (NPA 2007-01)
H25.4 Amended (NPA 2007-01)
AMC to Appendix H, H25.4(a)(3) Created (NPA 2007-01)
H25.5 Created (NPA 2007-01)
AMC to Appendix H, H25.5 Created (NPA 2007-01)

ED Decision 2007/020/R

CS-25 Amendment 4

The following is a list of paragraphs affected by this amendment:

Subpart D
CS 25.729
AMC 25.729

CS 25.773
AMC 25.773

AMC 25.773(b)(1)(ii)

CS 25.783
AMC 25.783

CS 25.807
CS 25.809
CS25.810
CS 25.820
CS 25.851
AMC 25.851(b)

Subpart F
AMC 25.1309 (4)
CS 25.1329

Amended (NPA 02/2006)
Created (NPA 02/2006)

Amended (NPA 02/2006)
Created (NPA 02/2006)

Deleted (NPA 02/2006)

Amended (NPA 02/2006)
Created (NPA 02/2006)

Amended (NPA 02/2006)
Amended (NPA 02/2006)
Amended (NPA 02/2006)
Created (NPA 02/2006)
Amended (NPA 02/2006)
Created (NPA 02/2006)

Corrected

Replaced entirely (NPA 18/2006)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-18-2006

BAEASA

Easy Access Rules for Large Preamble
Aeroplanes(CS-25) (Amendment 26)

AMC 25.1329
AMC No. 1 to CS 25.1329
AMC No. 2 to CS 25.1329

CS 25.1335

CS 25.1439

AMC 25.1439(b)(5)
CS 25.1453

AMC 25.1453
Appendix F

Part Il paragraph (f)4

Replaced by AMC Nos 1 and 2 to CS 25.1329

Created (NPA 18/2006)
Created (NPA 18/2006)

Deleted (NPA 18/2006)
Amended (NPA 02/2006)
Deleted (NPA 02/2006)
Amended (NPA 02/2006)
Deleted (NPA 02/2006)

Corrected (NPA 18/2006)

ED Decision 2007/010/R

CS-25 Amendment 3

The following is a list of paragraphs affected by this amendment:

Subpart B

CS 25.21

AMC 25.21(g)

CS 25.103(b)(3)
CS 25.105(a)

CS 25.107(c)(3)
CS 25.107

CS 25.111

CS 25.119

AMC 25.119(a)
CS25.121

AMC 25.121(b)(1)
CS 25.123

AMC 25.125(a)(3)
AMC 25.125(b)
AMC 25.125(b)(2)
CS 25.125

CS 25.143

AMC 25.143(c)
AMC No.1 to 25.143(f)
AMC No.2 to 25.143(f)

AMC 25.143(g)
CS 25.207(b)
CS 25.237(a)
CS 25.253
Subpart C

CS 25.405(b)
Subpart D

CS 25.721

Amended (NPA 16/2004)

Created (NPA 16/2004)

Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended and redesignated as AMC 25.119 (NPA 16/2004)
Amended (NPA 16/2004)

Redesignated as AMC 25.121(b)(1)(i) (NPA 16/2004)
Amended (NPA 16/2004)

Redesignated as AMC 25.125(b)(3) (NPA 16/2004)
Redesignated as AMC 25.125(c) (NPA 16/2004)

Amended and redesignated as AMC 25.125(c)(2)(NPA 16/2004)
Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended and redesignated as AMC 25.143(d) (NPA 16/2004)
Redesignated as AMC No.1 to 25.143(g) (NPA 16/2004)
Amended and redesignated as AMC No.2 to 25.143(g) (NPA
16/2004)

Amended and redesignated as AMC 25.143(h) (NPA 16/2004)
Amended (NPA 16/2004)

Amended (NPA 16/2004)

Amended (NPA 16/2004)

Formula corrected

Amended (NPA 21/2005)

Powered by EASA eRules

Page 45 of 1478| Jan 2023


http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-18-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-18-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-18-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-02-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-18-2006
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-16-2004
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Easy Access Rules for Large
Aeroplanes(CS-25) (Amendment 26)

Preamble

CS 25.773(b)(2)(ii)
CS 25.811(g)

CS 25.812

AMC 25.812(b)(1)
AMC 25.812(b)(2)
AMC 25.812(e)(2)
CS 25.855(c)

CS 25.857(d)

CS 25.858
Subpart E

CS 25.901(b)(1)(ii)
CS 25.905

CS 25.907

CS 25.941(c)

CS 25.963

AMC 25.963(d)
AMC 25.963(e)
AMC 25.963(g)
CS 25.994
Subpart F

CS 25.1302

AMC 25.1302
AMC 25.1329
AMC 25.1360(a)
AMC 25.1360(b)
CS 25.1419
Subpart J

CS 25J994
Appendices
Appendix C

Part | paragraph (c)
Part I

Amended (NPA 16/2004)
Amended (NPA 04/2006)
Amended (NPA 04/2006)
Created (NPA 04/2006)
Created (NPA 04/2006)
Created (NPA 04/2006)
Amended (NPA 04/2006)
Deleted (NPA 04/2006)
Amended (NPA 04/2006)

Corrected

Corrected

Corrected

Amended (NPA 16/2004)
Amended (NPA 21/2005)
Replaced (NPA 21/2005)
Created (NPA 21/2005)
Revoked (NPA 21/2005)
Amended (NPA 21/2005)

Created (NPA 15/2004)
Created (NPA 15/2004)

Cross-references amended (NPA 16/2004)

Title corrected
Title corrected

Amended (NPA 16/2004)

Amended (NPA 21/2005)

Introduction of Part | Title (NPA 16/2004)

Created (NPA 16/2004)
Created (NPA 16/2004)

CS-25 Amendment 2

The following is a list of paragraphs affected by this amendment:

Subpart A

AMC 25-11

AMC 25-13

AMC 25-19
Subpart B

CS 25.101
Subpart C

AMC 25.335(b)(2)
CS 25.399

Amended
Title corrected
Amended

Amended

Amended
Amended

ED Decision 2006/005/R
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AMC 25.415
AMC 25.491

AMC 25.571(a),(b) and (e)

Subpart D

AMC 25.703
AMC 25.723

CS 25.735

AMC 25.735

CS 25.745

AMC 25.785(d)
Subpart F

CS 25.1301(c)
AMC 25.1309
AMC 25.1322
CS 25.1365(a)
CS 25.1423

CS 25.1435(b)(2)
AMC 25.1435
AMC 25.1457
Subpart G

AMC 25.1581 Appx 1
AMC 25.1583(k)
CS 25.1591
AMC 25.1591
Appendices
Appendix F, Part Il
Appendix J

Title corrected
Title corrected
Amended

Amended
Title corrected
Amended
Amended
Amended
Amended

Amended
Amended
Amended
Amended
Amended
Amended
Amended
Amended

Amended

Amended (NPA 14/2004)
Replace entirely (NPA 14/2004)
Created (NPA 14/2004)

Amended
Amended

ED Decision 2005/006/R

CS-25 Amendment 1

The following is a list of paragraphs affected by this amendment:

Subpart B

CS 25.251 (a) and (b)
Subpart C

CS 25.301(b)

AMC 25.301(b)

AMC No.2 to CS 25.301(b)

CS 25.302
CS 25.305

CS 25.307

AMC 25.307

CS 25.341

AMC 25.341

CS 25.343(b)(1)(ii)

Amended (NPA 11/2004)

Amended (NPA 02/2005)
Amended (sub-paragraph (b) deleted) and renumbered as AMC
No 1 to CS 25.301(b) (NPA 02/2005)

Created (NPA 02/2005)

Created (NPA 11/2004)

Amended by adding sub-paragraphs (e) and (f) ((NPA 11/2004))
Amended (NPA 11/2004)

Replaced (NPA 11/2004)

Amended (NPA 11/2004)

Amended (NPA 11/2004)

Amended (NPA 11/2004)
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Easy Access Rules for Large

Aeroplanes(CS-25) (Amendment 26)

Preamble

CS 25.345(c)(2)
CS 25.371

CS 25.373 (a)

CS 25.391

CS 25.427
Subpart D

CS 25.613

AMC 25.613

CS 25.621

AMC 25.621
AMC 25.621(c)
AMC 25.621(c)(1)
CS 25.629

AMC 25.629
Subpart E

CS 25.901(c)
AMC 25.901(c)
CS 25.933 (a)(1)
AMC 25.933 (a)(1)
CS 25.981

AMC 25.981(a)
AMC 25.981(c)
CS 25.1141 (f)

CS 25.1189

AMC 25.1189
Subpart F

CS 25.1436(b)(7)
Subpart G

CS 25.1517

CS 25.1522

CS 25.1583(b)(1)
Subpart J
Subpart J

Existing AMC to subpartJ
AMC 25J901(c)(2)
AMC 25J901(c)(4)
AMC 25J943
AMC 25J955(a)(2)(iii)
AMC 25J991
AMC 25J1041
AMC 25J1093(b)
CS 25J1189

AMC 25J1195(b)
Appendices
Appendix K
Appendix L

Amended (NPA 11/2004)
Amended (NPA 11/2004)
Amended (NPA 11/2004)
Amended (NPA 11/2004)

Amended by adding sub-paragraph (d) (NPA 11/2004)

Amended (NPA 11/2004)
Created (NPA 11/2004)
Replaced (NPA 08/2004)
Created (NPA 08/2004)
Created (NPA 08/2004)
Created (NPA 08/2004)
Amended (NPA 11/2004)
Created (NPA 11/2004)

Amended (NPA 13/2004)
Created (NPA 13/2004)
Amended (NPA 13/2004)
Created (NPA 13/2004)
Replaced (NPA 10/2004)
Created (NPA 10/2004)
Created (NPA 10/2004)
Amended (NPA 13/2004)
Amended (NPA 13/2004)
Created (NPA 13/2004)

Amended to refer to Appendix K (NPA 11/2004)

Amended (NPA 11/2004)
Deleted (NPA 10/2004)

Amended by removing reference to CS 25.1522 (NPA 10/2004)

Replaced entirely (NPA 10/2004)
Deleted entirely (NPA 10/2004)

Created (NPA 10/2004)
Created (NPA 10/2004)
Created (NPA 10/2004)
Created (NPA 10/2004)
Created (NPA 10/2004)
Created (NPA 10/2004)
Created (NPA 10/2004)

Amended by adding reference to AMC 25.1189 (NPA 13/2004)

Created (NPA 10/2004)

Replaced entirely (NPA 11/2004)
Old Appendix K renumbered (NPA 11/2004)
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Easy Access Rules for Large SUBPART A — GENERAL
x E A S A Aeroplanes(CS-25) (Amendment 26)

SUBPART A — GENERAL

ED Decision 2011/004/R
(a)  These Certification Specifications are applicable to turbine powered Large Aeroplanes.
[Amdt 25/11]
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Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F GENERAL

SUBPART B - FLIGHT
GENERAL

CS 25.20 Scope

ED Decision 2003/2/RM
(a)  The requirements of this Subpart B apply to aeroplanes powered with turbine engines —
(1)  Without contingency thrust ratings, and

(2)  For which it is assumed that thrust is not increased following engine failure during take-
off except as specified in sub-paragraph (c).

(b) Inthe absence of an appropriate investigation of operational implications these requirements
do not necessarily cover —

(1)  Automatic landings.
(2)  Approaches and landings with decision heights of less than 60 m (200 ft).
(3) Operations on unprepared runway surfaces.

(c) If the aeroplane is equipped with an engine control system that automatically resets the power
or thrust on the operating engine(s) when any engine fails during take-off, additional
requirements pertaining to aeroplane performance and limitations and the functioning and
reliability of the system, contained in Appendix |, must be complied with.

CS 25.21 Proof of compliance

ED Decision 2016/010/R

(a)  Each requirement of this Subpart must be met at each appropriate combination of weight and
centre of gravity within the range of loading conditions for which certification is requested. This
must be shown —

(1) By tests upon an aeroplane of the type for which certification is requested, or by
calculations based on, and equal in accuracy to, the results of testing; and

(2) By systematic investigation of each probable combination of weight and centre of gravity,
if compliance cannot be reasonably inferred from combinations investigated.

(b)  Reserved

(c)  The controllability, stability, trim, and stalling characteristics of the aeroplane must be shown
for each altitude up to the maximum expected in operation.

(d)  Parameters critical for the test being conducted, such as weight, loading (centre of gravity and
inertia), airspeed, power, and wind, must be maintained within acceptable tolerances of the
critical values during flight testing. (See AMC 25.21(d))

(e) If compliance with the flight characteristics requirements is dependent upon a stability
augmentation system or upon any other automatic or power-operated system, compliance
must be shown with CS 25.671 and 25.672.

(f) In meeting the requirements of CS 25.105(d), 25.125, 25.233 and 25.237, the wind velocity must
be measured at a height of 10 metres above the surface, or corrected for the difference
between the height at which the wind velocity is measured and the 10-metre height.
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Easy Access Rules for Large SUBPART B — FLIGHT
):— E A S A Aeroplanes(CS-25) (Amendment 26)
F GENERAL

(g) The requirements of this subpart associated with icing conditions apply only if the applicant is
seeking certification for flight in icing conditions. (See AMC 25.21(g))

(1)

(2)

(3)

(4)

[Amdt 25/3]
[Amdt 25/6]

[Amdt 25/16]
[Amdt 25/17]
[Amdt 25/18]

Each requirement of this subpart, except CS 25.121(a), 25.123(c), 25.143(b)(1) and (b)(2),
25.149, 25.201(c)(2), and 25.251(b) through (e), must be met in the icing conditions
specified in Appendix C. CS 25.207(c) and (d) must be met in the landing configuration in
the icing conditions specified in Appendix C but need not be met for other configurations.
Compliance must be shown using the ice accretions defined in part Il of Appendix C,
assuming normal operation of the aeroplane and its ice protection system in accordance
with the operating limitations and operating procedures established by the applicant and
provided in the Aeroplane Flight Manual.

If the applicant does not seek certification for flight in all icing conditions defined in
Appendix O, each requirement of this subpart, except CS 25.105, 25.107, 25.109, 25.111,
25.113, 25.115, 25.121, 25.123, 25.143(b)(1), (b)(2), and (c)(1), 25.149, 25.201(c)(2),
25.207(c), (d) and (e)(1), and 25.251(b) through (e), must be met in the Appendix O icing
conditions for which certification is not sought in order to allow a safe exit from those
conditions. Compliance must be shown using the iceaccretions defined in part Il,
paragraphs (b) and (d) of Appendix O, assuming normal operation of the aeroplane and
its ice protection system in accordance with the operating limitations and operating
procedures established by the applicant and provided in the Aeroplane Flight Manual. If
applicable, a comparative analysis (refer to CS 25.1420) may be used to show compliance
as an alternative to using the ice accretions defined in part Il, paragraphs (b) and (d) of
Appendix O.

If the applicant seeks certification for flight in any portion of the icing conditions of
Appendix O, each requirement of this subpart, except paragraphs CS 25.121(a), 25.123(c),
25.143(b)(1) and (b)(2), 25.149, 25.201(c)(2), and 25.251(b) through (e), must be met in
the Appendix O icing conditions for which certification is sought. CS 25.207(c) and (d)
must be met in the landing configuration in the icing conditions specified in Appendix O
for which certification is sought but need not be met for other configurations. Compliance
must be shown using the ice accretions defined in part Il, paragraphs (c) and (d) of
Appendix O, assuming normal operation of the aeroplane and its ice protection system
in accordance with the operating limitations and operating procedures established by the
applicant and provided in the Aeroplane Flight Manual. If applicable, a comparative
analysis (refer to CS 25.1420) may be used to show compliance as an alternative to using
the ice accretions defined in part |l, paragraphs (c) and (d) of Appendix O.

No changes in the load distribution limits of CS 25.23, the weight limits of CS 25.25 (except
where limited by performance requirements of this subpart), and the centre of gravity
limits of CS 25.27, from those for non-icing conditions, are allowed for flight in icing
conditions or with ice accretion.

Powered by EASA eRules Page 51 of 1478| Jan 2023


http://easa.europa.eu/
https://dxweb.easa.europa.eu/dx4/Topics/Cloned-3ae331ad-b422-4e86-8959-a7a1ba8c8ed2.docx
https://dxweb.easa.europa.eu/dx4/Topics/Cloned-3ae331ad-b422-4e86-8959-a7a1ba8c8ed2.docx
https://dxweb.easa.europa.eu/dx4/Topics/Cloned-3ae331ad-b422-4e86-8959-a7a1ba8c8ed2.docx

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F GENERAL

ED Decision 2003/2/RM

1 Where variation of the parameter on which a tolerance is permitted will have an appreciable
effect on the test, the result should be corrected to the specified value of the parameter;
otherwise no correction is necessary.

2 In areas of critical handling or stability, notwithstanding the tolerance of CS 25.21(d) (7% total
travel), aft centre of gravity tests should be flown at a centre of gravity not more forward than
the certificate aft centre of gravity limit. Tests which are critical on the forward centre of gravity
limit should be flown at centres of gravity at least as forward as the certificate forward limit.

ED Decision 2018/005/R

Table of Contents

Para. Title

1 Purpose

2 Related Requirements

3 Reserved

4 Requirements and Guidance

4.1 General

4.2  Proof of Compliance (CS 25.21(g))

4.3  Propeller Speed and Pitch Limits (CS 25.33)

4.4  Performance - General (CS 25.101)

4.5  Stall Speed (CS 25.103)

4.6  Failure Conditions (CS 25.1309)

4.7  Flight-related Systems

4.8  Aeroplane Flight Manual (CS 25.1581)

5 Acceptable Means of Compliance - General

5.1 General

5.2 Flight Testing

5.3  Wind Tunnel Testing and Analysis

5.4  Engineering Simulator Testing and Analysis

55 Engineering Analysis

5.6  Ancestor Aeroplane Analysis

6 Acceptable Means of Compliance - Flight Test Programme
6.1 General

6.2  Stall Speed (CS 25.103)

6.3  Accelerate-stop Distance (CS 25.109)

6.4  Take-off Path (CS 25.111)

6.5 Landing Climb: All-engines-operating (CS 25.119)
6.6  Climb: One-engine-inoperative (CS 25.121)

6.7 En-route Flight Path (CS 25.123)

6.8  Landing (CS 25.125)

6.9  Controllability and Manoeuvrability - General (CS 25.143)
6.10 Longitudinal Control (CS 25.145)

6.11 Directional and Lateral Control (CS 25.147)

6.12 Trim (CS 25.161)

6.13 Stability - General (CS 25.171)

6.14 Demonstration of Static Longitudinal Stability (CS 25.175)
6.15 Static Directional and Lateral Stability (CS 25.177)

Powered by EASA eRules Page 52 of 1478| Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F GENERAL

6.16
6.17
6.18
6.19
6.20
6.21
6.22
Al

Al1l
Al.z2
Al3
Al4
A2

A2.1
A2.2
A2.3
A3

A3.1
A3.2
A3.3
A3.4
A3.5
A4

A5
A6

Dynamic Stability (CS 25.181)

Stall Demonstration (CS 25.201)

Stall Warning (CS 25.207)

Wind Velocities (CS 25.237)

Vibration and Buffeting (CS 25.251)

Natural Icing Conditions

Failure Conditions (CS 25.1309)

Appendix 1 - Airframe Ice Accretion

General

Operative Ice Protection System

Ice Protection System Failure Cases

Additional guidance for Appendix O ice accretions
https://dxweb.easa.europa.eu/dx4/Topics/Cloned-908a3904-6301-4e9d-a841-79clefdc07c0.docx -
Artificial Ice Shapes

General

Shape and Texture of Artificial Ice

"Sandpaper Ice"

Appendix 3 - Design Features

Aeroplane Configuration and Ancestry

Wing

Empennage

Aerodynamic Balancing of Flight Control Surfaces

Ice Protection/Detection System

Appendix 4 - Examples of Aeroplane Flight Manual Limitations and Operating Procedures for Operations
in Supercooled Large Drop Icing Conditions

Appendix 5 - Related Acceptable Means of Compliance (AMC) and FAA Advisory Circulars (AC)

Appendix 6 - Acronyms and definitions

Purpose.

11

1.2
1.3

14

This AMC describes an acceptable means for showing compliance with the requirements
related to performance and handling characteristics of Large Aeroplanes as affected by
flight in icing conditions. The means of compliance described in this AMC is intended to
provide guidance to supplement the engineering and operational judgement that should
form the basis of any compliance findings relative to handling characteristics and
performance in Appendix C and Appendix O icing conditions.

The guidance information is presented in sections 4 to 6 and three appendices.

Section 4 explains the various performance and handling requirements in relation to the
flight conditions that are relevant for determining the shape and texture of ice accretions
for the aeroplane in the atmospheric icing conditions of CS-25, Appendix C and
Appendix O.

Section 5 describes acceptable methods and procedures that an applicant may use to
show that an aeroplane meets these requirements. Depending on the design features of
a specific aeroplane as discussed in Appendix 3 of this AMC, its similarity to other types
or models, and the service history of those types or models, some judgement will often
be necessary for determining that any particular method or procedure is adequate for
showing compliance with a particular requirement. AMC 25.1420(f) provides guidance
for comparative analysis as an acceptable means of compliance to meet these
requirements.
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1.5

1.6

Section 6 provides an acceptable flight test programme where flight testing is selected by
the applicant and agreed by the Agency as being the primary means of compliance.

The three appendices provide additional reference material associated with ice accretion,
artificial ice shapes, and aeroplane design features.

2 Related Requirements. The following paragraphs of CS-25 are related to the guidance in this

AMC:

CS 25.21 (Proof of compliance)

CS 25.103 (Stall speed)

CS 25.105 (Take-off)

CS 25.107 (Take-off speeds)

CS 25.111 (Take-off path)

CS 25.119 (Landing climb)

CS 25.121 (Climb: One-engine-inoperative)

CS 25.123 (En-route flight paths)

CS 25.125 (Landing)

CS 25.143 (Controllability and Manoeuvrability - General)
CS 25.207 (Stall warning)

CS 25.237 (Wind velocities)

CS 25.253 (High-speed characteristics)

CS 25.1309 (Equipment, systems, and installations)
CS 25.1419 (Ice protection)

CS 25.1420 (Supercooled large drop icing conditions)
CS 25.1581 (Aeroplane Flight Manual)

CS-25, Appendix C

CS 25, Appendix O

3 Reserved.

4 Requirements and Guidance.

4.1

General. This section provides guidance for showing compliance with Subpart B
requirements for flight in the icing conditions of Appendix C and Appendix O to CS-25.

4.1.1 Operating rules for commercial operation of large aeroplanes (e.g. Part-CAT?,
CAT.OP.MPA.250) require that the aeroplane is free of any significant ice
contamination at the beginning of the take-off roll due to application of
appropriate ice removal and ice protection procedures during flight preparation on
the ground.
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4.1.2

4.13

4.1.4

4.1.5

For certification for flight in the icing conditions described in Appendix C of CS-25,
CS 25.21(g)(1) requires that an aeroplane meet certain performance and handling
qualities requirements while operating in the icing environment defined in
Appendix C. In addition, CS 25.1420 requires applicants to consider icing conditions
beyond those covered by Appendix C. The additional icing conditions that must be
considered are the supercooled large drop icing conditions defined in Appendix O.
CS 25.21(g)(2) and (3) respectively provide the performance and handling qualities
requirements to be met by applicants not seeking certification in the icing
conditions of Appendix O and by applicants seeking certification in any portion of
the icing conditions of Appendix O. Appendix 1 of this AMC provides detailed
guidance for determining ice accretions in both Appendix C and Appendix O icing
conditions that can be used for showing compliance.

CS 25.1420 requires applicants to choose to do one of the following:

(a) Not seek approval for flight in the supercooled large drop atmospheric icing
conditions defined in Appendix O.

(b)  Seek approval for flight in only a portion of Appendix O icing conditions.

(c)  Seek approval for flight throughout the entire Appendix O atmospheric icing
envelope.

Because an aeroplane may encounter supercooled large drop icing conditions at
any time while flying in icing conditions, certain safety requirements must be met
for the supercooled large drop icing conditions of Appendix O, even if the
aeroplane will not be certified for flight in the complete range of Appendix O
atmospheric icing conditions. CS 25.21(g)(2) requires the stall speed (CS 25.103),
landing climb (CS 25.119), and landing (CS 25.125) requirements to be met in
supercooled large drop atmospheric icing conditions beyond those the aeroplane
will be certified for. Compliance with these requirements plus the requirements
for flight in Appendix C icing conditions are intended to provide adequate
performance capability for a safe exit from all icing conditions after an encounter
with supercooled large drop atmospheric icing conditions beyond those the
aeroplane is certified for.

If the aeroplane is not to be certified for flight in all of the supercooled large drop
icing conditions of Appendix O, there must be a means of indicating when the
aeroplane has encountered icing conditions beyond those it is certified for. See
AMC 25.1420 for guidance on acceptable means of detecting and indicating when
the aeroplane has encountered icing conditions beyond those it is certified for. The
applicant should provide procedures in the aeroplane flight manual to enable a
safe exit from all icing conditions after an encounter with icing conditions beyond
those the aeroplane is certified for.

To certify an aeroplane for operations in Appendix O icing conditions only for
certain flight phase(s), the applicant should define the flight phase(s) for which
approval is sought in a way that will allow a flight crew to easily determine whether
the aeroplane is operating inside or outside its certified icing envelope. The critical
ice accretion or accretions used to show compliance with the applicable
requirements should cover the range of aeroplane configurations, operating
speeds, angles-of-attack, and engine thrust or power settings that may be
encountered during that phase of flight (not just at the conditions specified in the
CS-25 subpart B requirements). For the ice accretion scenarios defined in
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4.1.6

4.1.7

4.1.8

4.1.9

paragraph A1.4.3(c) of Appendix 1 to this AMC, the applicable flight phases are
take-off (including the ground roll, take-off, and final take-off segments), en route,
holding, and approach/landing (including both the approach and landing
segments).

Ice accretions used to show compliance with the applicable CS-25 subpart B
regulations should be consistent with the extent of the desired certification for
flight in icing conditions. Appendices C and O define the ice accretions, as a
function of flight phase, that must be considered for certification for flight in those
icing conditions. Any of the applicable ice accretions (or a composite accretion
representing a combination of accretions) may be used to show compliance with a
particular subpart B requirement if it is either the ice accretion identified in the
requirement or one shown to be more conservative than that. In addition, the ice
accretion with the most adverse effect on handling characteristics may be used for
compliance with the aeroplane performance requirements if each difference in
performance is conservatively taken into account. Ice accretion(s) used to show
compliance should take into account the speeds, configurations (including
configuration changes), angles of attack, power or thrust settings, etc. for the flight
phases and icing conditions they are intended to cover. For example, if the
applicant desires certification for flight in the supercooled large drop icing
conditions of Appendix O in addition to those of Appendix C, compliance with the
applicable subpart B requirements may be shown using the most critical of the
Appendix C and Appendix O ice accretions.

Certification experience has shown that it is not necessary to consider ice
accumulation on the propeller, induction system or engine components of an
inoperative engine for handling qualities substantiation. Similarly, the mass of the
ice need not normally be considered.

Flight in icing conditions includes operation of the aeroplane after leaving the icing
conditions, but with ice accretion remaining on the critical surfaces of the
aeroplane.

Ice-contaminated tailplane stall (ICTS) refers to a phenomenon identified as a
causal factor in several aeroplane incidents and accidents. It results from airflow
separation on the lower surface of the tailplane because ice is present. ICTS can
occur if the angle-of-attack of the horizontal tailplane exceeds its stall angle-of-
attack. Even very small quantities of ice on the tailplane leading edge can
significantly reduce the angle-of-attack at which the tailplane stalls. An increase in
tailplane angle-of-attack, which may lead to a tailplane stall, can result from
changes in aeroplane configuration (for example, extending flaps, which increases
the downwash angle at the tail or the pitch trim required) or flight conditions (a
high approach speed, gusts, or manoeuvring, for example). An ICTS is characterized
by reduction or loss of pitch control or pitch stability while in, or soon after leaving,
icing conditions. A flight test procedure for determining susceptibility to ICTS is
presented in paragraph 6.9.4, Low g Manoeuvres and Sideslips, of this AMC.

(a)  For aeroplanes with unpowered longitudinal control systems, the pressure
differential between the upper and lower surfaces of the stalled tailplane
may result in a high elevator hinge moment, forcing the elevator trailing
edge down. This elevator hinge moment reversal can be of sufficient
magnitude to cause the longitudinal control (for example, the control
column) to suddenly move forward with a force beyond the capability of the
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flight crew to overcome. On some aeroplanes, ICTS has been caused by a
lateral flow component coming off the vertical stabilizer, as may occur in
sideslip conditions or because of a wind gust with a lateral component.

(b)  Aerodynamic effects of reduced tailplane lift should be considered for all
aeroplanes, including those with powered controls. Aeroplanes susceptible
to this phenomenon are those having a near zero or negative tailplane stall
margin with tailplane ice contamination.

4.1.10 There have been aeroplane controllability incidents in icing conditions as a result
of ice on unprotected leading edges of extended trailing edge flaps or flap vanes.
The primary safety concern illustrated by these incidents is the potential for
controllability problems due to the accretion of ice on trailing edge flap or flap vane
leading edges while extending flaps in icing conditions. The flight tests specified in
Table 4 of this AMC, in which handling characteristics are tested at each flap
position while ice is being accreted in natural icing conditions, are intended to
investigate this safety concern. Unless controllability concerns arise from these
tests, it is not necessary to conduct flight tests with artificial ice shapes on the
extended trailing edge flap or flap vanes or to include extended trailing edge flap
or flap vane ice accretions when evaluating aeroplane performance with flaps
extended.

4.1.11 Supercooled large drop icing conditions, or runback ice in any icing condition, can
cause a ridge of ice to form aft of the protected area on the upper surface of the
wing. This can lead to separated airflow over the aileron. Ice-induced airflow
separation upstream of the aileron can have a significant effect on aileron hinge
moment. Depending on the extent of the separated flow and the design of the
flight control system, ice accretion upstream of the aileron may lead to aileron
hinge moment reversal, reduced aileron effectiveness, and aileron control
reversal. Although aeroplanes with de-icing boots and unpowered aileron controls
are most susceptible to this problem, all aeroplanes should be evaluated for roll
control capability in icing conditions. Acceptable flight test procedures for checking
roll control capability are presented in paragraphs 6.9.3, 6.15, and 6.17.2.e of this
AMC and consist of bank-to-bank roll manoeuvres, steady heading sideslips, and
rolling manoeuvres at stall warning speed.

4.1.12 Appendix 5 contains related Acceptable Means of Compliance and FAA Advisory
Circulars. Appendix 6 contains acronyms and definitions used in this AMC.

4.2  Proof of Compliance (CS 25.21(g)).

4.2.1 Demonstration of compliance with certification requirements for flight in icing
conditions may be accomplished by any of the means discussed in paragraph 5.1
of this AMC.
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4.3

4.4

4.2.2

4.2.3

Certification experience has shown that aeroplanes of conventional design do not
require additional detailed substantiation of compliance with the requirements of
the following paragraphs of CS-25 for flight in icing conditions or with ice
accretions:

25.23, Load distribution limits

25.25, Weight limits

25.27, Centre of gravity limits

25.29, Empty weight and corresponding centre of gravity
25.31, Removable ballast

25.231, Longitudinal stability and control

25.233, Directional stability and control

25.235, Taxiing condition

25.253(a) and (b), High-speed characteristics, and
25.255, Out-of-trim characteristics

Where normal operation of the ice protection system results in changing the stall
warning system and/or stall identification system activation settings, it is
acceptable to establish a procedure to return to the non icing settings when it can
be demonstrated that the critical wing surfaces are free of ice accretion.

Propeller Speed and Pitch Limits (CS 25.33). Certification experience has shown that it
may be necessary to impose additional propeller speed limits for operations in icing
conditions.

Performance - General (CS 25.101).

44.1

4.4.2

The propulsive power or thrust available for each flight condition must be
appropriate to the aeroplane operating limitations and normal procedures for
flight in icing conditions. In general, it is acceptable to determine the propulsive
power or thrust available by suitable analysis, substantiated when required by
appropriate flight tests (e.g. when determining the power or thrust available after
8 seconds for CS 25.119). The following aspects should be considered:

a. Operation of induction system ice protection.
b. Operation of propeller ice protection.

c. Operation of engine ice protection.

d. Operation of airframe ice protection system.

The following should be considered when determining the change in performance
due to flight in icing conditions:

a. Thrust loss due to ice accretion on propulsion system components with
normal operation of the ice protection system, including engine induction
system and/or engine components, and propeller spinner and blades.

b. The incremental airframe drag due to ice accretion with normal operation of
the ice protection system.

C. Changes in operating speeds due to flight in icing conditions.
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4.5

4.6

4.4.3

4.4.4

4.4.5

4.4.6

Certification experience has shown that any increment in drag (or decrement in
thrust) due to the effects of ice accumulation on the landing gear, propeller,
induction system and engine components may be determined by a suitable
analysis or by flight test.

Apart from the use of appropriate speed adjustments to account for operation in
icing conditions, any changes in the procedures established for take-off, balked
landing, and missed approaches should be agreed with the Agency.

Performance associated with flight in icing conditions is applicable after exiting
icing conditions until the aeroplane critical surfaces are free of ice accretion and
the ice protection systems are selected “Off.”

Certification experience has also shown that runback ice may be critical for
propellers, and propeller analyses do not always account for it. Therefore, runback
ice on the propeller should be addressed. Research has shown that ice accretions
on propellers, and resulting thrust decrement, may be larger in Appendix O
(supercooled large drop) icing conditions than in Appendix C icing conditions for
some designs. This may be accomplished through aeroplane performance checks
in natural icing conditions, icing tanker tests, icing wind tunnel tests, aerodynamic
analysis, or the use of an assumed (conservative) loss in propeller efficiency.
Testing should include a range of outside air temperatures, including warmer (near
freezing) temperatures that could result in runback icing. For the Appendix O icing
conditions, the applicant may use a comparative analysis. AMC 25.1420(f) provides
guidance for comparative analysis.

Stall speed (CS 25.103). Certification experience has shown that for aeroplanes of
conventional design it is not necessary to make a separate determination of the effects
of Mach number on stall speeds for the aeroplane with ice accretions.

Failure Conditions (CS 25.1309).

4.6.1

4.6.2

4.6.3

4.6.4

The failure modes of the ice protection system and the resulting effects on
aeroplane handling and performance should be analysed in accordance with
CS 25.1309. In determining the probability of a failure condition, it should be
assumed that the probability of entering icing conditions defined in CS-25
Appendix C is one. As explained in AMC 25.1420, on an annual basis, the average
probability of encountering the icing conditions defined in Appendix O may be
assumed to be 1 x 10, per flight hour. This probability should not be reduced on a
phase-of-flight basis. The "Failure Ice" configuration is defined in Appendix 1,
paragraph A1.3.

For probable failure conditions that are not annunciated to the flight crew, the
guidance in this AMC for a normal condition is applicable with the "Failure Ice"
configuration.

For probable failure conditions that are annunciated to the flight crew, with an
associated procedure that does not require the aeroplane to exit icing conditions,
the guidance in this AMC for a normal condition is applicable with the "Failure Ice"
configuration.

For probable failure conditions that are annunciated to the flight crew, with an
associated operating procedure that requires the aeroplane to leave the icing
conditions as soon as possible, it should be shown that the aeroplane’s resulting
performance and handling characteristics with the failure ice accretion are
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4.6.5

commensurate with the hazard level as determined by a system safety analysis in
accordance with CS 25.1309. The operating procedures and related speeds may
restrict the aeroplane’s operating envelope, but the size of the restricted envelope
should be consistent with the safety analysis.

For failure conditions that are extremely remote but not extremely improbable,
the analysis and substantiation of continued safe flight and landing, in accordance
with CS 25.1309, should take into consideration whether annunciation of the
failure is provided and the associated operating procedures and speeds to be used
following the failure condition.

4.7  Flight-related Systems. In general, systems aspects are covered by the applicable systems
and equipment requirements in other subparts of CS-25, and associated guidance
material. However, certification experience has shown that other flight related systems
aspects should be considered when determining compliance with the flight requirements
of subpart B. For example, the following aspects may be relevant:

a.

The ice protection systems may not anti-ice or de-ice properly at all power or thrust
settings. This may result in a minimum power or thrust setting for operation in icing
conditions which affects descent and/or approach capability. The effect of power
or thrust setting should also be considered in determining the applicable ice
accretions. For example, a thermal bleed air system may be running wet resulting
in the potential for runback ice.

Ice blockage of control surface gaps and/or freezing of seals causing increased
control forces, control restrictions or blockage.

Airspeed, altitude and/or angle of attack sensing errors due to ice accretion
forward of the sensors (e.g. radome ice). Dynamic pressure ("q") operated feel
systems using separate sensors also may be affected.

Ice blockage of unprotected inlets and vents that may affect the propulsive thrust
available, aerodynamic drag, powerplant control, or flight control.

Operation of stall warning and stall identification reset features for flight in icing
conditions, including the effects of failure to operate.

Operation of icing condition sensors, ice accretion sensors, and automatic or
manual activation of ice protection systems.

Flight guidance and automatic flight control systems operation. See AMC No. 1 and
2 to 25.1329 for guidance on compliance with CS 25.1329 for flight in icing
conditions, including stall and manoeuvrability evaluations with the aeroplane
under flight guidance system control.

Installed thrust. This includes operation of ice protection systems when
establishing acceptable power or thrust setting procedures, control, stability, lapse
rates, rotor speed margins, temperature margins, Automatic Take-Off Thrust
Control System (ATTCS) operation, and power or thrust lever angle functions.

4.8 Aeroplane Flight Manual (CS 25.1581).

4.8.1 Limitations.

4.8.1.1 Where limitations are required to ensure safe operation in icing conditions,
these limitations should be stated in the AFM.
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4.8.1.2 The Limitations section of the AFM should include, as applicable, a
statement similar to the following: “In icing conditions the aeroplane must
be operated, and its ice protection systems used, as described in the
operating procedures section of this manual. Where specific operational
speeds and performance information have been established for such
conditions, this information must be used."

4.8.1.3 For aeroplanes without leading edge high-lift devices, unless an acceptable
means exists to ensure that the protected surfaces of the wing leading edges
are free of ice contamination immediately prior to take-off, the wing ice
protection system should be operative and efficient before take-off (at least
during the final taxi phase) whenever the outside air temperature is below
6°C (42 °F) and any of the following applies:

— Visible moisture is present in the air or on the wing,

—  The difference between the dew point temperature and the outside
air temperature is less than 3°C (5 °F), or

— Standing water, slush, ice, or snow is present on taxiways or runways.

An acceptable means to ensure that the wing leading edges are free of ice
contamination immediately prior to take-off would be the application of
anti-icing fluid with adequate hold over time and compliant with SAE AMS
1428, Types I, lll, or IV.

Note: The aircraft must be de-iced in compliance with applicable operational
rules.

4.8.1.4 To comply with CS 25.1583(e), Kinds of operation, the AFM Limitations
section should clearly identify the extent of each approval to operate in icing
conditions, including the extent of any approval to operate in the
supercooled large drop atmospheric icing conditions defined in CS-25

Appendix O.

4.8.1.5 For aeroplanes not certified to operate throughout the atmospheric icing
envelope of CS-25 Appendix O for every flight phase, the Limitations section
of the AFM should also identify the means for detecting when the certified
icing conditions have been exceeded and state that intentional flight,
including take-off and landing, into these conditions is prohibited. A
requirement to exit all icing conditions must be included if icing conditions
for which the aeroplane is not certified are encountered.

4.8.2 Operating Procedures.

4.8.2.1 AFM operating procedures for flight in icing conditions should include
normal operation of the aeroplane including operation of the ice protection
system and operation of the aeroplane following ice protection system
failures. Any changes in procedures for other aeroplane system failures that
affect the capability of the aeroplane to operate in icing conditions should
be included.

4.8.2.2 Normal operating procedures provided in the AFM should reflect the
procedures used to certify the aeroplane for flight in icing conditions. This
includes configurations, speeds, ice protection system operation, power
plant and systems operation, for take-off, climb, cruise, descent, holding, go-
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4.8.3

4.8.4

around, and landing. For aeroplanes not certified for flight in all of the
supercooled large drop atmospheric icing conditions defined in Appendix O
to CS-25, procedures should be provided for safely exiting all icing conditions
if the aeroplane encounters Appendix O icing conditions that exceed the
icing conditions the aeroplane is certified for. Information to be provided in
the AFM may be based on the information provided in the reference fleet
AFM(s), or other operating manual(s) furnished by the TC holder, when
comparative analysis is used as the means of compliance.

4.8.2.3 For aeroplanes without leading edge high-lift devices, the AFM normal
operating procedures section should contain a statement similar to the
following:

“WARNING

Minute amounts of ice or other contamination on the leading edges or wing
upper surfaces can result in a stall without warning, leading to loss of control
on take-off.”

4.8.2.4 Abnormal operating procedures should include the procedures to be
followed in the event of annunciated ice protection system failures and
suspected unannunciated failures. Any changes to other abnormal
procedures contained in the AFM, due to flight in icing conditions, should
also be included.

Performance Information. Performance information, derived in accordance with
subpart B of CS-25, must be provided in the AFM for all relevant phases of flight.

Examples of AFM limitations and operating procedures are contained in Appendix
4 of this AMC.

5 Acceptable Means of Compliance - General.

5.1

General.

511

5.1.2

5.1.3

5.1.4

5.1.5

This section describes acceptable methods and procedures that an applicant may
use to show that an aeroplane meets the performance and handling requirements
of subpart B in the atmospheric conditions of Appendix C and Appendix O to CS-
25.

Compliance with CS 25.21(g) should be shown by one or more of the methods
listed in this section.

The compliance process should address all phases of flight, including take-off,
climb, cruise, holding, descent, landing, and go-around as appropriate to the
aeroplane type, considering its typical operating regime and the extent of its
certification approval for operation in the atmospheric icing conditions of

Appendix O to CS-25.

The design features included in Appendix 3 of this AMC should be considered when
determining the extent of the substantiation programme.

Appropriate means for showing compliance include the actions and items listed in
Table 1 below. These are explained in more detail in the following sections of this
AMC.
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TABLE 1: Means for Showing Compliance

Flight Testing

Flight testing in dry air using artificial ice shapes or with ice
shapes created in natural icing conditions.

Wind Tunnel Testing and Analysis An analysis of results from wind tunnel tests with artificial or

actual ice shapes.

Engineering Simulator Testing and Analysis  An analysis of results from engineering simulator tests.

Engineering Analysis

An analysis which may include the results from any of the
other means of compliance as well as the use of engineering

judgment.
Ancestor Aeroplane Analysis An analysis of results from a closely related ancestor
aeroplane.
Comparative analysis for showing An analysis which substantiates that a new or derivative
compliance in SLD icing conditions aeroplane model has at least the same level of safety in all

supercooled liquid water icing conditions that a reference fleet
has achieved.

Guidance is provided in AMC 25.1420(f). The use of a
comparative analysis is only an option for showing compliance
with CS-25 specifications relative to Appendix O icing
conditions; it is not an option for showing compliance with CS-
25 specifications relative to Appendix C icing conditions.

5.1.6 Various factors that affect ice accretion on the airframe with an operative ice
protection system and with ice protection system failures are discussed in
Appendix 1 of this AMC.

5.1.7 An acceptable methodology to obtain agreement on the artificial ice shapes is
given in Appendix 2 of this AMC. That appendix also provides the different types of
artificial ice shapes to be considered.

5.2  Flight Testing.

5.2.1 General.

5.2.1.1 The extent of the flight test programme should consider the results

obtained with the non-contaminated aeroplane and the design features of
the aeroplane as discussed in Appendix 3 of this AMC.

5.2.1.2 It is not necessary to repeat an extensive performance and flight

characteristics test programme on an aeroplane with ice accretion. A
suitable programme that is sufficient to demonstrate compliance with the
requirements can be established from experience with aeroplanes of similar
size, and from review of the ice protection system design, control system
design, wing design, horizontal and vertical stabiliser design, performance
characteristics, and handling characteristics of the non-contaminated
aeroplane. In particular, it is not necessary to investigate all weight and
centre of gravity combinations when results from the non-contaminated
aeroplane clearly indicate the most critical combination to be tested. It is
not necessary to investigate the flight characteristics of the aeroplane at
high altitude (i.e. above the highest altitudes specified in Appendix C and
Appendix O to CS-25). An acceptable flight test programme is provided in
section 6 of this AMC.
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53

5.4

5.5

5.2.1.3 Certification experience has shown that tests are usually necessary to
evaluate the consequences of ice protection system failures on handling
characteristics and performance and to demonstrate continued safe flight
and landing.

5.2.2 Flight Testing Using Approved Artificial Ice Shapes.

5.2.2.1 The performance and handling tests may be based on flight testing in dry
air using artificial ice shapes that have been agreed with the Agency.

5.2.2.2 Additional limited flight tests are discussed in paragraph 5.2.3, below.
5.2.3 Flight Testing In Natural Icing Conditions.

5.2.3.1 Where flight testing with ice accretion obtained in natural atmospheric
icing conditions is the primary means of compliance, the conditions should
be measured and recorded. The tests should ensure good coverage of CS-25
Appendix C and Appendix O conditions (consistent with the extent of the
certification approval sought for operation in Appendix O icing conditions)
and, in particular, the critical conditions. The conditions for accreting ice
(including the icing atmosphere, configuration, speed and duration of
exposure) should be agreed with the Agency.

5.2.3.2 Where flight testing with artificial ice shapes is the primary means of
compliance, additional limited flight tests should be conducted with ice
accretion obtained in natural icing conditions. The objective of these tests is
to corroborate the handling characteristics and performance results
obtained in flight testing with artificial ice shapes. As such, it is not necessary
to measure the atmospheric characteristics (i.e. liquid water content (LWC)
and median volumetric diameter (MVD)) of the flight test icing conditions.
For some derivative aeroplanes with similar aerodynamic characteristics as
the ancestor, it may not be necessary to carry out additional flight test in
natural icing conditions if such tests have been already performed with the
ancestor. Depending on the extent of the Appendix O icing conditions that
certification is being sought for, and the means used for showing compliance
with the performance and handling characteristics requirements, it may also
not be necessary to conduct flight tests in the natural icing conditions of
Appendix O. See AMC 25.1420 for guidance on when it is necessary to
conduct flight tests in the natural atmospheric icing conditions of

Appendix O.

Wind Tunnel Testing and Analysis. Analysis of the results of dry air wind tunnel testing of
models with artificial ice shapes, as defined in Part Il of Appendix C and Appendix O to
CS-25, may be used to substantiate the performance and handling characteristics.

Engineering Simulator Testing and Analysis. The results of an engineering simulator
analysis of an aeroplane that includes the effects of the ice accretions as defined in Part Il
of Appendix C and Appendix O to CS-25 may be used to substantiate the handling
characteristics. The data used to model the effects of ice accretions for the engineering
simulator may be based on results of dry air wind tunnel tests, flight tests, computational
analysis, and engineering judgement.

Engineering Analysis. An engineering analysis that includes the effects of the ice
accretions as defined in Part Il of Appendix C and Appendix O to CS-25 may be used to
substantiate the performance and handling characteristics. The effects of the ice shapes
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5.6

5.7

used in this analysis may be determined by an analysis of the results of dry air wind tunnel
tests, flight tests, computational analysis, engineering simulator analysis, and engineering
judgement.

Ancestor Aeroplane Analysis.

5.6.1

5.6.2

To help substantiate acceptable performance and handling characteristics, the
applicant may use an analysis of an ancestor aeroplane that includes the effect of
the ice accretions as defined in Part Il of Appendix C and Appendix O to CS-25. This
analysis should consider the similarity of the configuration, operating envelope,
performance and handling characteristics, and ice protection system of the
ancestor aeroplane to the one being certified.

The analysis may include flight test data, dry air wind tunnel test data, icing tunnel
test data, engineering simulator analysis, service history, and engineering
judgement.

Comparative Analysis.

For showing compliance with the CS-25 certification specifications relative to SLD icing
conditions represented by Appendix O, the applicant may use a comparative analysis.
AMC 25.1420 (f) provides guidance for comparative analysis.

6 Acceptable Means of Compliance - Flight Test Programme.

6.1

General.

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

This section provides an acceptable flight test programme where flight testing is
selected by the applicant and agreed by the Agency as being the primary means
for showing compliance.

Where an alternate means of compliance is proposed for a specific paragraph in
this section, it should enable compliance to be shown with at least the same degree
of confidence as flight test would provide (see CS 25.21(a)(1)).

Ice accretions for each flight phase are defined in Part Il of Appendix C and Part Il
of Appendix O to CS-25. Additional guidance for determining the applicable ice
accretions is provided in Appendix 1 to this AMC.

This test programme is based on the assumption that the applicant will choose to
use the holding Ice accretion for the majority of the testing assuming that it is the
most conservative ice accretion. In general, the applicant may choose to use an ice
accretion that is either conservative or is the specific ice accretion that is
appropriate to the particular phase of flight. In accordance with Part Il of Appendix
C and Part ll(e) of Appendix O to CS-25, if the holding ice accretion is not as
conservative as the ice accretion appropriate to the flight phase, then the ice
accretion appropriate to the flight phase (or a more conservative ice accretion)
must be used.

For the approach and landing configurations, in accordance with the guidance
provided in paragraph 4.1.10 of this AMC, the flight tests in natural icing conditions
specified in Table 4 of this AMC are usually sufficient to evaluate whether ice
accretions on trailing edge flaps adversely affect aeroplane performance or
handling qualities. If these tests show that aeroplane performance or handling
qualities are adversely affected, additional tests may be necessary to show
compliance with the aeroplane performance and handling qualities requirements.
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6.2

6.3

6.4

6.5

6.6

Stall Speed (CS 25.103).

6.2.1 The stall speed for intermediate high lift configurations can normally be obtained
by interpolation. However if a stall identification system (e.g. stick pusher)
activation point is set as a function of the high lift configuration and/or the
activation point is reset for icing conditions, or if significant configuration changes
occur with extension of trailing edge flaps (such as wing leading edge high-lift
device position movement), additional tests may be necessary.

6.2.2 Acceptable Test Programme. The following represents an acceptable test
programme subject to the provisions outlined above:

a. Forward centre of gravity position appropriate to the configuration.
b. Normal stall test altitude.
c. In the configurations listed below, trim the aeroplane at an initial speed of

1.13 to 1.30 Vsg. Decrease speed at a rate not to exceed 0.5 m/sec? (1 knot
per second) until an acceptable stall identification is obtained.

i. High lift devices retracted configuration, "Final Take-off Ice."
ii. High lift devices retracted configuration, "En-route Ice."

iii. Holding configuration, "Holding Ice."

iv. Lowest lift take-off configuration, "Holding Ice."

V. Highest lift take-off configuration, "Take-off Ice."

Vi. Highest lift landing configuration, "Holding Ice."

Accelerate-stop Distance (CS 25.109). The effect of any increase in V1 due to take-off in
icing conditions may be determined by a suitable analysis.

Take-off Path (CS 25.111). If VSR in the configuration defined by CS 25.121(b) with the
“Take-off Ice" accretion defined in Appendix C and Appendix O to CS-25 exceeds VSR for
the same configuration without ice accretions by more than the greater of 5.6 km/h (3
knots) or 3%, the take-off demonstrations should be repeated to substantiate the speed
schedule and distances for take-off in icing conditions. The effect of the take-off speed
increase, thrust loss, and drag increase on the take-off path may be determined by a
suitable analysis.

Landing Climb: All-engines-operating (CS 25.119). Acceptable Test Programme. The
following represents an acceptable test programme:

a. The "Holding Ice" accretion should be used.
b. Forward centre of gravity position appropriate to the configuration.
C. Highest lift landing configuration, landing climb speed no greater than VREF.

d. Stabilise at the specified speed and conduct 2 climbs or drag polar checks as agreed
with the Agency.

Climb: One-engine-inoperative (CS 25.121). Acceptable Test Programme. The following
represents an acceptable test programme:

a. Forward centre of gravity position appropriate to the configuration.

b. In the configurations listed below, stabilise the aeroplane at the specified speed
with one engine inoperative (or simulated inoperative if all effects can be taken
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into account) and conduct 2 climbs in each configuration or drag polar checks
substantiated for the asymmetric drag increment as agreed with the Agency.

i High lift devices retracted configuration, final take-off climb speed, "Final
Take-off Ice."

ii. Lowest lift take-off configuration, landing gear retracted, V, climb speed,
"Take-off Ice."

iii. Approach configuration appropriate to the highest lift landing configuration,
landing gear retracted, approach climb speed, "Holding Ice."

6.7 En-route Flight Path (CS 25.123). Acceptable Test Programme. The following represents
an acceptable test programme:

a.
b.

C.

The "En-route Ice" accretion should be used.
Forward centre of gravity position appropriate to the configuration.
En-route configuration and climb speed.

Stabilise at the specified speed with one engine inoperative (or simulated
inoperative if all effects can be taken into account) and conduct 2 climbs or drag
polar checks substantiated for the asymmetric drag increment as agreed with the
Agency.

6.8 Landing (CS 25.125). The effect of landing speed increase on the landing distance may be
determined by a suitable analysis.

6.9 Controllability and Manoeuvrability - General (CS 25.143 and 25.177).

6.9.1

6.9.2

A qualitative and quantitative evaluation is usually necessary to evaluate the
aeroplane's controllability and manoeuvrability. In the case of marginal
compliance, or the force limits or stick force per g limits of CS 25.143 being
approached, additional substantiation may be necessary to establish compliance.
In general, it is not necessary to consider separately the ice accretion appropriate
to take-off and en-route because the "Holding Ice" is usually the most critical.

General Controllability and Manoeuvrability. The following represents an
acceptable test programme for general controllability and manoeuvrability,
subject to the provisions outlined above:

a. The "Holding Ice" accretion should be used.

b. Medium to light weight, aft centre of gravity position, symmetric fuel
loading.

c In the configurations listed in Table 2, trim at the specified speeds and

conduct the following manoeuvres:
i. 30° banked turns left and right with rapid reversals;

ii. Pull up to 1.5g (except that this may be limited to 1.3g at Vge), and
pushover to 0.5g (except that the pushover is not required at Vmo and
Vee); and

iii. Deploy and retract deceleration devices.
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TABLE 2: Trim Speeds

Configuration

Trim Speed

High lift devices retracted configuration: 1.3 Vsg, and

Vwmo or 463 km/h (250 knots) IAS , whichever is less

Lowest lift takeoff configuration: 1.3 Vsg, and

Ve or 463 km/h (250 knots) IAS, whichever is less

Highest lift landing configuration: Vrer, and

Ve or 463 km/h (250 knots) IAS, whichever is less.

Vs — Reference Stall Speed

Vmo — Maximum operating limit speed

IAS _ Indicated air speed

Ve — Maximum flap extended speed

Vrer — Reference landing speed

6.9.3

d. Lowest lift take-off configuration: At the greater of 1.13 Vs or V2 MIN, with
the critical engine inoperative (or simulated inoperative if all effects can be
taken into account), conduct 30° banked turns left and right with normal
turn reversals and, in wings-level flight, a 9.3 km/h (5 knot) speed decrease
and increase.

e. Conduct an approach and go-around with all engines operating using the
recommended procedure.

f. Conduct an approach and go-around with the critical engine inoperative (or
simulated inoperative if all effects can be taken into account) using the
recommended procedure.

g. Conduct an approach and landing using the recommended procedure. In
addition satisfactory controllability should be demonstrated during a landing
at Vg, minus 9.3 km/h (5 knots). These tests should be done at heavy weight

and forward centre of gravity.

h. Conduct an approach and landing with the critical engine inoperative (or
simulated inoperative if all effects can be taken into account) using the
recommended procedure.

Evaluation of Lateral Control Characteristics. Aileron hinge moment reversal and
other lateral control anomalies have been implicated in icing accidents and
incidents. The following manoeuvre, along with the evaluation of lateral
controllability during a deceleration to the stall warning speed covered in
paragraph 6.17.2(e) of this AMC and the evaluation of static lateral-directional
stability covered in paragraph 6.15 of this AMC, is intended to evaluate any adverse
effects arising from both stall of the outer portion of the wing and control force
characteristics.

For each of the test conditions specified in subparagraphs (a) and (b) below,
perform the manoeuvres described in subparagraphs 1 through 6 below.

(a) Holding configuration, holding ice accretion, maximum landing weight,
forward centre-of-gravity position, minimum holding speed (highest
expected holding angle-of-attack); and
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(b)

Landing configuration, most critical of holding, approach, and landing ice
accretions, medium to light weight, forward centre-of-gravity position, Vger
(highest expected landing approach angle-of-attack).

1 Establish a 30-degree banked level turn in one direction.

2 Using a step input of approximately 1/3 full lateral control deflection,
roll the aeroplane in the other direction.

3 Maintain the control input as the aeroplane passes through a wings
level attitude.

4 At approximately 20 degrees of bank in the other direction, apply a
step input in the opposite direction to approximately 1/3 full lateral
control deflection.

5 Release the control input as the aeroplane passes through a wings
level attitude.

6 Repeat this test procedure with 2/3 and up to full lateral control
deflection unless the roll rate or structural loading is judged excessive.
It should be possible to readily arrest and reverse the roll rate using
only lateral control input, and the lateral control force should not
reverse with increasing control deflection.

6.9.4 Low g Manoeuvres and Sideslips. The following represents an example of an
acceptable test program for showing compliance with controllability requirements
in low g manoeuvres and in sideslips to evaluate susceptibility to ice-contaminated
tailplane stall.

6.9.4.1 CS 25.143(i)(2) states: “It must be shown that a push force is required

throughout a pushover manoeuvre down to zero g or the lowest load factor
obtainable if limited by elevator power or other design characteristic of the
flight control system. It must be possible to promptly recover from the
manoeuvre without exceeding a pull control force of 222 N. (50 Ibf).

6.9.4.2 Any changes in force that the pilot must apply to the pitch control to

maintain speed with increasing sideslip angle must be steadily increasing
with no force reversals, unless the change in control force is gradual and
easily controllable by the pilot without using exceptional piloting skill,
alertness, or strength. Discontinuities in the control force characteristic,
unless so small as to be unnoticeable, would not be considered to meet the
requirement that the force be steadily increasing. A gradual change in
control force is a change that is not abrupt and does not have a steep
gradient that can be easily managed by a pilot of average skill, alertness, and
strength. Control forces in excess of those permitted by CS 25.143(c) would
be considered excessive.

(See paragraph 6.15.1 of this AMC for lateral-directional aspects).

6.9.4.3 The test manoeuvres described in paragraphs 6.9.4.1 and 6.9.4.2, above,

should be conducted using the following configurations and procedures:

a. The "Holding Ice" accretion should be used. For aeroplanes with
unpowered elevators, these tests should also be performed with
"Sandpaper Ice."
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b. Medium to light weight, the most critical of aft or forward centre of
gravity position, symmetric fuel loading.

C. In the configurations listed below, with the aeroplane in trim, or as
nearly as possible in trim, at the specified trim speed, perform a
continuous manoeuvre (without changing trim) to reach zero g
normal load factor or, if limited by elevator control authority, the
lowest load factor obtainable at the target speed.

i. Highest lift landing configuration at idle power or thrust, and
the more critical of:

— Trim speed 1.23 Vs, target speed not more than 1.23 Vs,
or

— Trim speed Vg, target speed not less than Vee - 37 km/h
(20 knots)

ii. Highest lift landing configuration at go-around power or thrust,
and the more critical of:

— Trim speed 1.23 Vs, target speed not more than 1.23 Vs,
or

— Trim speed Vg, target speed not less than Vee - 37 km/h
(20 knots)

d. Conduct steady heading sideslips to full rudder authority, 801 N. (180
Ibf) rudder force or full lateral control authority (whichever comes
first), with highest lift landing configuration, trim speed 1.23 Vs, and
power or thrust for -3° flight path angle.

6.9.5 Controllability prior to Activation and Normal Operation of the Ice Protection
System. The following represents an acceptable test programme for compliance
with controllability requirements with the ice accretion prior to activation and
normal operation of the ice protection system.

In the configurations, speeds, and power settings listed below, with the ice
accretion specified in the requirement, trim the aeroplane at the specified speed.
Conduct pull up to 1.5g and pushover to 0.5g without longitudinal control force
reversal.

i. High lift devices retracted configuration (or holding configuration if
different), holding speed, power or thrust for level flight.

ii. Landing configuration, V. for non-icing conditions, power or thrust for
landing approach (limit pull up to stall warning).

6.10 Longitudinal Control (CS 25.145).

6.10.1No specific quantitative evaluations are required for demonstrating compliance
with CS 25.145(b) and (c). Qualitative evaluations should be combined with the
other testing. The results from the non-contaminated aeroplane tests should be
reviewed to determine whether there are any cases where there was marginal
compliance. If so, these cases should be repeated with ice.
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6.10.2Acceptable Test Programme. The following represents an acceptable test
programme for compliance with CS 25.145(a):

a. The "Holding ice" accretion should be used.

b. Medium to light weight, aft centre of gravity position, symmetric fuel
loading.

C. In the configurations listed below, trim the aeroplane at 1.3 Vsz. Reduce

speed using elevator control to stall warning plus one second and
demonstrate prompt recovery to the trim speed using elevator control.

i High lift devices retracted configuration, maximum continuous power
or thrust.

ii. Maximum lift landing configuration, maximum continuous power or
thrust.

6.11 Directional and Lateral Control (CS 25.147). Qualitative evaluations should be combined
with the other testing. The results from the non-contaminated aeroplane tests should be
reviewed to determine whether there are any cases where there was marginal
compliance. If so, these cases should be repeated with ice.

6.12 Trim (CS 25.161).

6.12.1 Qualitative evaluations should be combined with the other testing. The results
from the non-contaminated aeroplane tests should be reviewed to determine
whether there are any cases where there was marginal compliance. If so, these
cases should be repeated with ice. In addition a specific check should be made to
demonstrate compliance with CS 25.161(c)(2).

6.12.2 The following represents a representative test program for compliance with

25.161(c)(2).

a. The "Holding ice" accretion should be used.

b. Most critical landing weight, forward centre of gravity position, symmetric
fuel loading.

C. In the configurations below, trim the aircraft at the specified speed.

i Maximum lift landing configuration, landing gear extended, and the
most critical of:

— Speed 1.3Vsr1 with Idle power or thrust; or,

- Speed Vger with power or thrust corresponding to a 3 deg
glidepath'

6.13 Stability - General (CS 25.171). Qualitative evaluations should be combined with the other
testing. Any tendency to change speed when trimmed or requirement for frequent trim
inputs should be specifically investigated.

6.14 Demonstration of Static Longitudinal Stability (CS 25.175).

6.14.1Each of the following cases should be tested. In general, it is not necessary to test
the cruise configuration at low speed (CS 25.175(b)(2)) or the cruise configuration
with landing gear extended (CS 25.175(b)(3)); nor is it necessary to test at high
altitude. The maximum speed for substantiation of stability characteristics in icing
conditions (as prescribed by CS 25.253(c)) is the lower of 556 km/h (300 knots) CAS,
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Vec, or a speed at which it is demonstrated that the airframe will be free of ice
accretion due to the effects of increased dynamic pressure.

6.14.2Acceptable Test Programme. The following represents an acceptable test
programme for demonstration of static longitudinal stability:

a. The "Holding ice" accretion should be used.
b. High landing weight, aft centre of gravity position, symmetric fuel loading.
c. In the configurations listed below, trim the aeroplane at the specified speed.

The power or thrust should be set and stability demonstrated over the speed
ranges as stated in CS 25.175(a) through (d), as applicable.

i Climb: With high lift devices retracted, trim at the speed for best rate-
of-climb, except that the speed need not be less than 1.3 VSR.

ii. Cruise: With high lift devices retracted, trim at Vmo or 463 km/h
(250 knots) CAS, whichever is lower.

iii.  Approach: With the high lift devices in the approach position
appropriate to the highest lift landing configuration, trim at 1.3 Vsg.

iv. Landing: With the highest lift landing configuration, trim at 1.3Vsg.
6.15 Static Directional and Lateral Stability (CS 25.177).

6.15.1Compliance should be demonstrated using steady heading sideslips to show
compliance with directional and lateral stability. The maximum sideslip angles
obtained should be recorded and may be used to substantiate a crosswind value
for landing (see paragraph 6.19 of this AMC).

6.15.2Acceptable Test Programme. The following represents an acceptable test
programme for static directional and lateral stability:

a. The "Holding ice" accretion should be used.

b. Medium to light weight, aft centre of gravity position, symmetric fuel
loading.

C. In the configurations listed below, trim the aeroplane at the specified speed

and conduct steady heading sideslips to full rudder authority, 801 N.
(180 Ibf) rudder pedal force, or full lateral control authority, whichever
comes first.

i. High lift devices retracted configuration: Trim at best rate-of-climb
speed, but need not be less than 1.3 Vsg.

ii. Lowest lift take-off configuration: Trim at the all-engines-operating
initial climb speed.

iii. Highest lift landing configuration: Trim at Vger.

6.16 Dynamic Stability (CS 25.181). Provided that there are no marginal compliance aspects
with the non-contaminated aeroplane, it is not necessary to demonstrate dynamic
stability in specific tests. Qualitative evaluations should be combined with the other
testing. Any tendency to sustain oscillations in turbulence or difficulty in achieving precise
attitude control should be investigated.
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6.17 Stall Demonstration (CS 25.201).

6.17.1Sufficient stall testing should be conducted to demonstrate that the stall
characteristics comply with the requirements. In general, it is not necessary to
conduct a stall programme which encompasses all weights, centre of gravity
positions (including lateral asymmetry), altitudes, high lift configurations,
deceleration device configurations, straight and turning flight stalls, power off and
power on stalls. Based on a review of the stall characteristics of the non-
contaminated aeroplane, a reduced test matrix can be established. However,
additional testing may be necessary if:

—  the stall characteristics with ice accretion show a significant difference from
the non-contaminated aeroplane,

—  testing indicates marginal compliance, or

— a stall identification system (e.g. stick pusher) is required to be reset for icing
conditions.

6.17.2 Acceptable Test Programme. Turning flight stalls at decelerations greater than
1 knot/sec are not required. Slow decelerations (much slower than 1 knot/sec)
may be critical on aeroplanes with anticipation logic in their stall protection system
or on aeroplanes with low directional stability, where large sideslip angles could
develop. The following represents an acceptable test programme subject to the
provisions outlined above.

a. The "Holding ice" accretion should be used.

b. Medium to light weight, aft centre of gravity position, symmetric fuel
loading.

C. Normal stall test altitude.

d. In the configurations listed below, trim the aeroplane at the same initial stall

speed factor used for stall speed determination. For power-on stalls, use the
power setting as defined in CS 25.201 (a)(2) but with ice accretions on the
aeroplane. Decrease speed at a rate not to exceed 1 knot/sec to stall
identification and recover using the same test technique as for the non-
contaminated aeroplane.

i. High lift devices retracted configuration: Straight/Power Off,
Straight/Power On, Turning/Power Off, Turning/Power On.

ii. Lowest lift take-off configuration: Straight/Power On, Turning/Power
Off.

iii. Highest lift take-off configuration: Straight/Power Off, Turning/Power
On.

iv. Highest lift landing configuration: Straight/Power Off, Straight/Power
On, Turning/Power Off, Turning/Power On.

e. For the configurations listed in paragraph 6.17.2(d)i and iv, and any other
configuration if deemed more critical, in 1 knot/second deceleration rates
down to stall warning with wings level and power off, roll the aeroplane left
and right up to 10 degrees of bank using the lateral control.
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6.18 Stall Warning (CS 25.207).

6.18.1Stall warning should be assessed in conjunction with stall speed testing and stall
demonstration testing (CS 25.103, CS 25.201 and paragraphs 6.2 and 6.17 of this
AMC, respectively) and in tests with faster entry rates.

6.18.2Normal Ice Protection System Operation. The following represents an acceptable
test programme for stall warning in slow down turns of at least 1.5g and at entry
rates of at least 1 m/sec? (2 knot/sec):

a. The "Holding ice" accretion should be used.

b. Medium to light weight, aft centre of gravity position, symmetric fuel
loading.

c. Normal stall test altitude.

d. In the configurations listed below, trim the aeroplane at 1.3Vsz with the

power or thrust necessary to maintain straight level flight. Maintain the trim
power or thrust during the test demonstrations. Increase speed as
necessary prior to establishing at least 1.5g and a deceleration of at least
1 m/sec? (2 knot/sec). Decrease speed until 1 sec after stall warning and
recover using the same test technique as for the non-contaminated
aeroplane.

i. High lift devices retracted configuration;
ii. Lowest lift take-off configuration; and
iii. Highest lift landing configuration.

6.18.3 Ice Accretion Prior to Activation and Normal System Operation. The following
represent acceptable means for evaluating stall warning margin with the ice
accretion prior to activation and normal operation of the ice protection system.

a. In the configurations listed below, with the ice accretion specified in the
requirement, trim the aeroplane at 1.3 Vsg.

i. High lift devices retracted configuration: Straight/Power Off.
ii. Landing configuration: Straight/Power Off.

b. At decelerations of up to 0.5 m/sec? (1 knot per second), reduce the speed
to stall warning plus 1 second, and demonstrate that stalling can be
prevented using the same test technique as for the non-contaminated
aeroplane, without encountering any adverse characteristics (e.g., a rapid
roll-off). As required by CS 25.207(h)(3)(ii), where stall warning is provided
by a different means than for the aeroplane without ice accretion, the stall
characteristics must be satisfactory and the delay must be at least 3 seconds.

6.19 Wind Velocities (CS 25.237).

6.19.1Crosswind landings with "Landing Ice" should be evaluated on an opportunity
basis.

6.19.2The results of the steady heading sideslip tests with “Landing Ice” may be used to
establish the safe cross wind component. If the flight test data show that the
maximum sideslip angle demonstrated is similar to that demonstrated with the
non-contaminated aeroplane, and the flight characteristics (e.g. control forces and
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6.20

6.21

deflections) are similar, then the non-contaminated aeroplane crosswind
component is considered valid.

6.19.3If the results of the comparison discussed in paragraph 6.19.2, above, are not
clearly similar, and in the absence of a more rational analysis, a conservative
analysis based on the results of the steady heading sideslip tests may be used to
establish the safe crosswind component. The crosswind value may be estimated
from:

Vew = Vrer = sin (sideslip angle) / 1.5
Where:
Vew is the crosswind component,

Vree  is the landing reference speed appropriate to a minimum landing weight,
and sideslip angle is that demonstrated at Vger (see paragraph 6.15 of this
AMC).

Vibration and Buffeting (CS 25.251).

6.20.1Qualitative evaluations should be combined with the other testing, including
speeds up to the maximum speed obtained in the longitudinal stability tests (see
paragraph 6.14 of this AMC).

6.20.21t is also necessary to demonstrate that the aeroplane is free from harmful
vibration due to residual ice accumulation. This may be done in conjunction with
the natural icing tests.

6.20.3An aeroplane with pneumatic de-icing boots should be evaluated to Vpr/Mpr with
the de-icing boots operating and not operating. It is not necessary to do this
demonstration with ice accretion.

Natural Icing Conditions.
6.21.1General.

6.21.1.1 Whether the flight testing has been performed with artificial ice shapes or
in natural icing conditions, additional limited flight testing described in this
section should be conducted in natural icing conditions specified in Appendix
C to CS-25 and, if necessary, in the icing conditions described in Appendix O
to CS-25. (AMC 25.1420 provides guidance on when it is necessary to
perform flight testing in the atmospheric icing conditions of Appendix O.)
Where flight testing with artificial ice shapes is the primary means for
showing compliance, the objective of the tests described in this section is to
corroborate the handling characteristics and performance results obtained
in flight testing with artificial ice shapes.

6.21.1.2 It is acceptable for some ice to be shed during the testing due to air loads
or wing flexure, etc. However, an attempt should be made to accomplish
the test manoeuvres as soon as possible after exiting the icing cloud to
minimise the atmospheric influences on ice shedding.

6.21.1.3 During any of the manoeuvres specified in paragraph 6.21.2, below, the
behaviour of the aeroplane should be consistent with that obtained with
artificial ice shapes. There should be no unusual control responses or
uncommanded aeroplane motions. Additionally, during the level turns and
bank-to-bank rolls, there should be no buffeting or stall warning.
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6.21.2Ice Accretion/Manoeuvres.

6.21.2.1 Holding scenario.

a. The manoeuvres specified in Table 3, below, should be carried out
with the following ice accretions representative of normal operation
of the ice protection system:

i On unprotected Parts: A thickness of 75 mm (3 inches) on those
parts of the aerofoil where the collection efficiency is highest
should be the objective. (A thickness of 50 mm (2 inches) is
normally a minimum value, unless a lesser value is agreed by
the Agency.)

ii. On protected parts: The ice accretion thickness should be that
resulting from normal operation of the ice protection system.

b. For aeroplanes with control surfaces that may be susceptible to
jamming due to ice accretion (e.g. elevator horns exposed to the air
flow), the holding speed that is critical with respect to this ice
accretion should be used.

Table 3: Holding Scenario — Manoeuvres

Centre of

Configuration Gravity Trim speed Manoeuvre
Position

Flaps up, gear up Optional Holding, except  Level, 40° banked turn,
(aft range) 1.3 Vsrfor the Bank-to-bank rapid roll, 30° - 30°,
stall manoeuvre Speedbrake extension, retraction,
Full straight stall (1 knot/second deceleration rate,
wings level, power off).

Flaps in Optional 1.3 Vsr Deceleration to the speed reached 3 seconds after
intermediate (aft range) activation of stall warning in a 1 knot/second
positions, gear up deceleration.

Landing flaps, gear  Optional VRer Level, 40° banked turn,

down (aft range) Bank-to-bank rapid roll, 30° - 30°,

Speedbrake extension, retraction (if approved),
Full straight stall (1 knot/second deceleration rate,
wings level, power off).

6.21.2.2 Approach/Landing Scenario. The manoeuvres specified in Table 4, below,
should be carried out with successive accretions in different configurations
on unprotected surfaces. Each test condition should be accomplished with
the ice accretion that exists at that point. The final ice accretion (Test
Condition 3) represents the sum of the amounts that would accrete during
a normal descent from holding to landing in icing conditions.
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TABLE 4: Approach/Landing Scenario — Manoeuvres

Centre of

Test Ice accretion . - ) Trim
e . Configuration Gravity Manoeuvre
Condition thickness (*) o speed
Position
_ First 13 mm Flaps up, gear  Optional Holding  No specific test
(0.5in.) up (aft range)
1 Additional First Optional Holding -Level 40° banked turn,
6.3 mm (0.25in.) intermediate  (aft range) -Bank-to-bank rapid roll, 30°- 30°,
(19 mm (0.75 flaps, gear up -Speed brake extension and
in.) total) retraction (if approved),
-Deceleration to stall warning.
2 Additional Further Optional 1.3Vss  -Bank-to-bank rapid roll, 30° - 30°,
6.3 mm (0.25in.) intermediate  (aft range) -Speed brake extension and
(25 mm (1.00 flaps, gear up retraction (if approved),
in.) total) (as applicable) -Deceleration to stall warning.
3 Additional Landing flaps, Optional VREF -Bank-to-bank rapid roll, 30° - 30°,
6.3 mm (0.25in.) gear down (aft range) -Speed brake extension and
(31 mm (1.25 retraction (if approved),
in.) total) -Bank to 40°,

-Full straight stall.
(*) The indicated thickness is that obtained on the parts of the unprotected aerofoil with the highest collection efficiency.

6.21.3 For aeroplanes with unpowered elevator controls, in the absence of an agreed
substantiation of the criticality of the artificial ice shape used to demonstrate
compliance with the controllability requirement, the pushover test of paragraph
6.9.4 should be repeated with a thin accretion of natural ice on the unprotected
surfaces.

6.21.4 Existing propeller speed limits or, if required, revised propeller speed limits for
flight in icing, should be verified by flight tests in natural icing conditions.

6.22 Failure Conditions (CS 25.1309).

6.22.1For failure conditions which are annunciated to the flight crew, credit may be taken
for the established operating procedures following the failure.

6.22.2 Acceptable Test Programme. In addition to a general qualitative evaluation, the
following test programme (modified as necessary to reflect the specific operating
procedures) should be carried out for the most critical probable failure condition
where the associated procedure requires the aeroplane to exit the icing condition:

a. The ice accretion is defined as a combination of the following:

i On the unprotected surfaces - the “Holding ice” accretion described
in paragraph A1.2.1 of this AMC;

ii. On the normally protected surfaces that are no longer protected - the
“Failure ice” accretion described in paragraph A1.3.2 of this AMC; and

iii. On the normally protected surfaces that are still functioning following
the segmental failure of a cyclical de-ice system — the ice accretion
that will form during the rest time of the de-ice system following the
critical failure condition.

b. Medium to light weight, aft centre of gravity position, symmetric fuel
loading.
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[Amdt No:
[Amdt No:
[Amdt No:
[Amdt No:
[Amdt No:
[Amdt No:

c. In the configurations listed below, trim the aeroplane at the specified speed.

Conduct 30° banked turns left and right with normal reversals. Conduct pull
up to 1.5g and pushover to 0.5g.

i High lift devices retracted configuration (or holding configuration if
different): Holding speed, power or thrust for level flight. In addition,
deploy and retract deceleration devices.

ii. Approach configuration: Approach speed, power or thrust for level
flight.

iii. Landing configuration: Landing speed, power or thrust for landing
approach (limit pull up to 1.3g). In addition, conduct steady heading
sideslips to angle of sideslip appropriate to type and landing
procedure.

d. In the configurations listed below, trim the aeroplane at estimated 1.3 Vs
Decrease speed to stall warning plus 1 second, and demonstrate prompt
recovery using the same test technique as for the non-contaminated
aeroplane. Natural stall warning is acceptable for the failure case.

i. High lift devices retracted configuration: Straight/Power Off.
ii. Landing configuration: Straight/Power Off.

e. Conduct an approach and go-around with all engines operating using the
recommended procedure.

f. Conduct an approach and landing with all engines operating (unless the one-
engine-inoperative condition results in a more critical probable failure
condition) using the recommended procedure.

6.22.3 For improbable failure conditions, flight test may be required to demonstrate that

25/3]
25/6]
25/13]
25/16]
25/18]
25/21]

the effect on safety of flight (as measured by degradation in flight characteristics)
is commensurate with the failure probability or to verify the results of analyses
and/or wind tunnel tests. The extent of any required flight test should be similar
to that described in paragraph 6.22.2, above, or as agreed with the Agency for the
specific failure condition.

Powered by EASA eRules Page 78 of 1478| Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
e GENERAL

ED Decision 2016/010/R

Al.1 General.

a.

In accordance with CS 25.1419, each aeroplane certified for flight in icing conditions must
be capable of safely operating in the continuous maximum and intermittent maximum
icing conditions of Appendix C. Therefore, at a minimum, certification for flight in icing
conditions must include consideration of ice accretions that can occur in Appendix Cicing
conditions.

In accordance with CS 25.1420(a)(1), each aeroplane certified for flight in icing conditions
must, at a minimum, be capable of safely operating:

i In the atmospheric icing conditions of Appendix C to CS-25, and

ii. After encountering the atmospheric icing conditions of Appendix O, and
subsequently while exiting all icing conditions.

Therefore, at a minimum, certification for flight in icing conditions must consider ice
accretions that can occur during flight in Appendix C icing conditions and during detection
and exiting of Appendix O icing conditions.

In accordance with CS 25.1420(a)(2), an aeroplane may also be certified for operation in
a portion of the atmospheric icing conditions of Appendix O to CS-25. In that case, the
aeroplane must also be capable of operating safely after encountering, and while exiting,
atmospheric icing conditions in the portion of Appendix O for which operation is not
approved. Ice accretions used for certification must consider:

i Operations in Appendix C icing conditions,
ii. Operations in the Appendix O icing conditions for which approval is sought, and

iii. Detection and exiting of the Appendix O icing conditions beyond those for which
approval is sought.

In accordance with CS 25.1420(a)(3), in addition to being certified for flight in Appendix
C conditions, an aeroplane may be certified for operation throughout the atmospheric
icing conditions of Appendix O to CS-25. Certification for flight throughout the
atmospheric icing conditions of Appendix O must consider ice accretions resulting from:

i Operations in Appendix C icing conditions, and
ii. Operations in Appendix O icing conditions.

The CS-25 subpart B aeroplane performance and handling characteristics requirements
identify the specific ice accretions that apply in showing compliance. In accordance with
Appendix C, part ll(b) and Appendix O, part ll(e), to reduce the number of ice accretions
used for demonstrating compliance, the applicant may use any of the applicable ice
accretions (or a composite accretion representing a combination of accretions) to show
compliance with a particular subpart B requirement if that accretion is either the ice
accretion identified in the requirement or is shown to be more conservative than the ice
accretion identified in the requirement. In addition, the ice accretion with the most
adverse effect on handling characteristics may be used for compliance with the aeroplane
performance requirements if any difference in performance is conservatively taken into
account. Ice accretion(s) used to show compliance should take into account the speeds,
configurations (including configuration changes), angles of attack, power or thrust
settings, etc. for the flight phases and icing conditions they are intended to cover.
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f. The applicant should determine the most critical ice accretion in terms of handling
characteristics and performance for each flight phase. Parameters to be considered
include:

— flight conditions (for example, aeroplane configuration, speed, angle-of-attack,
altitude) and

— atmospheric icing conditions for which certification is desired (for example,
temperature, liquid water content (LWC), mean effective drop diameter (MED),
drop median volume diameter (MVD)).

If a comparative analysis (refer to AMC 25.1420(f)) is used as the means of compliance
with the CS-25 certification specifications relative to the Appendix O icing conditions, the
most critical ice accretions determined for Appendix C icing conditions are acceptable.

g. For each phase of flight, the shape, chordwise and spanwise, and the roughness of the
shapes, considered in selection of a critical ice shape should accurately reflect the full
range of atmospheric icing conditions for which certification is desired in terms of MED,
LWC, MVD, and temperature during the respective phase of flight. Justification and
selection of the most critical ice shape for each phase of flight should be agreed to by the
Agency.

h. See Appendix R of FAA Advisory Circular AC 20-73A, Aircraft Ice Protection, for additional
detailed information about determining the applicable critical ice accretion (shape and
roughness).

Al.2 Operative Ice Protection System.
A1.2.1 All flight phases except take-off.

A1.2.1.1 For unprotected parts, the ice accretion to be considered should be determined
in accordance with Appendices C and O to CS-25.

A1.2.1.2 Unprotected parts consist of the unprotected aerofoil leading edges and all
unprotected airframe parts on which ice may accrete. The effect of ice accretion
on protuberances such as antennae or flap hinge fairings need not normally be
investigated. However aeroplanes that are characterised by unusual unprotected
airframe protuberances, e.g. fixed landing gear, large engine pylons, or exposed
control surface horns or winglets, etc., may experience significant additional
effects, which should therefore be taken into consideration.

A1.2.1.3 For holding ice, the applicant should determine the effect of a 45-minute hold in
continuous maximum icing conditions. The analysis should assume that the
aeroplane remains in a rectangular “race track” pattern, with all turns being made
within the icing cloud. Therefore, no horizontal extent correction should be used
for this analysis. For some previous aeroplane certification programs, the
maximum pinnacle height was limited to 75 mm (3 inches). This method of
compliance may continue to be accepted for follow-on products if service
experience has been satisfactory, and the designs are similar enough to conclude
that the previous experience is applicable. The applicant should substantiate the
critical mean effective drop diameter, liquid water content, and temperature that
result in the formation of an ice accretion that is critical to the aeroplane’s
performance and handling qualities. The shape and texture of the ice are important
and should be agreed with the Agency.
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Al1.2.1.4 For protected parts, the ice protection systems are normally assumed to be
operative. However, the applicant should consider the effect of ice accretion on
the protected surfaces that result from:

a.

The rest time of a de-icing cycle. Performance may be established on the
basis of a representative intercycle ice accretion for normal operation of the
de-icing system (consideration should also be given to the effects of any
residual ice accretion that is not shed.) The average drag increment
determined over the de-icing cycle may be used for performance
calculations.

Runback ice which occurs on or downstream of the protected surface.

Ice accretion prior to activation and normal operation of the ice protection
system (see paragraph Al1.2.3, below).

A1.2.2 Take-off phase.

A1.2.2.1 For both unprotected and protected parts, the ice accretion identified in
Appendix C and Appendix O to CS-25 for the take-off phase may be determined by
calculation, assuming the following:

aerofoils, control surfaces and, if applicable, propellers are free from frost,
snow, or ice at the start of the take-off;

the ice accretion starts at the end of the take-off distance
the critical ratio of thrust/power-to-weight;
failure of the critical engine occurs at VEF; and

flight crew activation of the ice protection system in accordance with an AFM
procedure, except that after commencement of the take-off roll no flight
crew action to activate the ice protection system should be assumed to
occur until the aeroplane is 122 m (400 ft) above the take-off surface.

A1.2.2.2 Theice accretions identified in Appendix C and Appendix O to CS-25 for the take-
off phase are:

"Take-off ice": The most critical ice accretion between the end of the take-
off distance and 122 m (400 ft) above the takeoff surface, assuming
accretion starts at the end of the take-off distance in the icing environment.

"Final Take-off ice": The most critical ice accretion between 122 m (400 ft) )
and the height at which the transition to the en route configuration and
speed is completed, or 457 m (1500 ft) above the take-off surface, whichever
is higher, assuming accretion starts at the end of the take-off distance in the
icing environment.

A1.2.3 Ice accretion prior to activation and normal system operation.

A1.2.3.1 When considering ice accretion before the ice protection system has been
activated and is performing its intended function, the means of activating the ice
protection system and the system response time should be taken into account.
System response time is defined as the time interval between activation of the
system and its effective operation (for example, for a thermal ice protection system
used for de-icing, the time to heat the surface and perform its de-icing function).
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If activation of the ice protection system depends on flight crew recognition of icing
conditions or response to a cockpit annunciation, appropriate delays in identifying
the icing conditions and activating the ice protection system should be taken into
account. For the icing conditions of Appendix C, the aeroplane should be assumed
to be in continuous maximum icing conditions during the time between entering
the icing conditions and effective operation of the ice protection system.

A1.2.3.2 For an aeroplane certified in accordance with CS 25.1420 (a)(2) or (a)(3), the
requirements of CS 25.1419 (e), (f), (g), and (h) must be met for the icing conditions
defined in Appendix O in which the aeroplane is certified to operate.

CS 25.1419(e) requires one of the following three methods for detecting icing and
activating the airframe ice protection system:

(a)  Aprimaryice detection system that automatically activates or that alerts the
flight crew to activate the airframe ice protection system; or

(b) A definition of visual cues for recognition of the first sign of ice accretion on
a specified surface combined with an advisory ice detection system that
alerts the flight crew to activate the airframe ice protection system; or

(c) Identification of conditions conducive to airframe icing as defined by an
appropriate static or total air temperature and visible moisture for use by
the flight crew to activate the airframe ice protection system.

A1.2.3.3 The following guidance should be used to determine the ice accretion on
the unprotected and protected aerodynamic surfaces before activation and
normal system operation of the ice protection system.

a. If the ice protection system activates automatically after annunciation
from a primary ice detection system, the assumed ice accretion should
take into account the time it takes for automatic activation of the ice
protection system and the time it takes for the system to perform its
intended function. The assumed ice accretion can be determined as
follows:

i. The ice accretion on the protected surfaces corresponding to
the time between entry into the icing conditions and activation
of the system, plus

ii. The ice accretion during the system response time.

b. If ice protection system activation depends on pilot action following
annunciation from a primary ice detection system, the assumed ice
accretion should take into account flight crew delays in activating the
ice protection system and the time it takes for the system to perform
its intended function. The assumed ice accretion can be determined
as follows:

i The ice accretion corresponding to the time between entry into
the icing conditions and annunciation from the primary ice
detection system, plus

ii. The ice accretion corresponding to 10 additional seconds of
operation in icing conditions, plus

iii.  Theice accretion during the system response time.
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If ice protection system activation depends on the flight crew visually
recognizing the first indication of ice accretion on a reference surface
(for example, an ice accretion probe) combined with an advisory ice
detection system, the assumed ice accretion should take into account
flight crew delays in detecting the accreted ice and in activating the
ice protection system, and the time it takes for the system to perform
its intended function. This may be determined as follows:

i. The ice accretion that would be easily recognizable by the flight
crew under all foreseeable conditions (for example, at night in
clouds) as it corresponds to the first indication of ice accretion
on the reference surface, plus

ii. the ice accretion equivalent to 30 seconds of operation in icing
conditions, plus

iii.  theice accreted during the system response time.

If ice protection system activation depends on pilot identification of
icing conditions (as defined by an appropriate static or total air
temperature in combination with visible moisture conditions) with or
without an advisory ice detector, the assumed ice accretion should
take into account flight crew delays in recognizing the presence of
icing conditions and flight crew delays in activating the ice protection
system, and the time it takes for the system to perform its intended
function. This may be determined as follows:

i the ice accretion equivalent to 30 seconds of operation in icing
conditions, plus

ii. the ice accretion during the system response time.

Al1.3 Ice Protection System Failure Cases.

A1.3.1 Unprotected parts. The same accretion as in paragraph Al1.2.1 is applicable.

A1.3.2 Protected parts following system failure. "Failure Ice" is defined as follows:

A1.3.2.1 In the case where the failure condition is not annunciated, the ice accretion on
normally protected parts where the ice protection system has failed should be the
same as the accretion specified for unprotected parts.

A1.3.2.2 In the case where the failure condition is annunciated and the associated
procedure does not require the aeroplane to exit icing conditions, the ice accretion
on normally protected parts where the ice protection system has failed should be
the same as the accretion specified for unprotected parts.

A1.3.2.3 In the case where the failure condition is annunciated and the associated
procedure requires the aeroplane to exit icing conditions as soon as possible, the
ice accretion on normally protected parts where the ice protection has failed,
should be taken as one-half of the accretion specified for unprotected parts unless
another value is agreed by the Agency.
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Al.4 Additional guidance for Appendix O ice accretions.

A1.4.1 Ice Accretion in Appendix O Conditions Before those Conditions Have Been Detected by
the Flight crew.

This ice accretion, defined as pre-detection ice in Appendix O, part ll(b)(5), refers to the
ice accretion existing at the time the flight crew become aware that they are in Appendix
O icing conditions and have taken action to begin exiting from all icing conditions.

a.

Both direct entry into Appendix O icing conditions and entry into Appendix O icing
conditions from flight in Appendix C icing conditions should be considered.

The time that the applicant should assume it will take to detect Appendix O icing
conditions exceeding those for which the aeroplane is certified should be based on
the means of detection. AMC 25.1419 and AMC 25.1420 provide guidance for
certifying the detection means. In general, the Agency expects that the time to
detect exceedance icing conditions may be significantly longer for a detection
means relying on the flight crew seeing and recognizing a visual icing cue than it is
for an ice detection system that provides an attention-getting alert to the flight
crew.

Visual detection requires time for accumulation on the reference surface(s) of
enough ice to be reliably identified by either pilot in all atmospheric and lighting
conditions. Time between pilot scans of reference surface(s) should be considered.

i. The amount of ice needed for reliable identification is a function of the
distinguishing characteristics of the ice (for example, size, shape, contrast
compared to the surface feature that it is adhered to), the distance from the
pilots (for example, windshield vs. engine vs. wingtip), and the relative
viewing angle (location with respect to the pilots’ primary fields of view).

ii. Pilot scan time of the reference surface(s) will be influenced by many factors.
Such factors include phase of flight, workload, frequency of occurrence of
Appendix O conditions, pilot awareness of the possibility of supercooled
large drop conditions, and ease of seeing the reference surface(s). The
infrequency of Appendix O conditions (approximately 1 in 100 to 1 in 1 000,
on average in all worldwide icing encounters) and the high workload
associated with some phases of flight in instrument conditions (for example,
approach and landing) justify using a conservative estimate for the time
between pilot scans.

iii. In the absence of specific studies or tests validating visual detection times,
the following times should be used for visual detection of exceedance icing
conditions following accumulation of enough ice to be reliably identified by
either pilot in all atmospheric and lighting conditions:

1. For a visual reference located on or immediately outside a cockpit
window (for example, ice accretions on side windows, windshield
wipers, or icing probe near the windows) — 3 minutes.

2. For a visual reference located on a wing, wing
mounted engine, or wing tip — 5 minutes.
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Table 1

A1.4.2 Ice Accretions for Encounters with Appendix O Conditions Beyond those in Which the
Aeroplane is Certified to Operate.

a.

Use theice accretions in Table 1, below, to evaluate compliance with the applicable
CS-25 subpart B requirements for operating safely after encountering Appendix O
atmospheric icing conditions for which the aeroplane is not approved, and then
safely exiting all icing conditions.

The ice accretions of Table 1 apply when the aeroplane is not certified for flight in
any portion of Appendix O atmospheric icing conditions, when the aeroplane is
certified for flight in only a portion of Appendix O conditions, and for any flight
phase for which the aeroplane is not certified for flight throughout the Appendix O
icing envelope.

Table 1 shows the scenarios to be used for determining ice accretions for
certification testing of encounters with Appendix O conditions beyond those in
which the aeroplane is certified to operate (for detecting and exiting those
conditions):

Flight Phase/Condition - Appendix O Detect-and-Exit Ice Accretion

Ground Roll
Take-off

Final Take-off
En Route

Holding

Approach

No accretion
No accretion®
No accretion?!

En Route Detect-and-Exit Ice

Combination of:

(1) either Appendix C en route ice or Appendix O en route ice for which
approval is sought, whichever is applicable,

(2) pre-detection ice,

(3) accretion from one standard cloud horizontal extent (32.2 km (17.4

nautical miles)) in Appendix O conditions for which the aeroplane is not
approved, and

(4) accretion from one standard cloud horizontal extent (32.2 km (17.4

nautical miles)) in Appendix C continuous maximum icing conditions.

Holding Detect-and-Exit Ice

Combination of:

(1) either Appendix C holding ice or Appendix O holding ice for which approval
is sought, whichever is applicable,

(2) pre-detection ice,

(3) accretion from one standard cloud horizontal extent (32.2 km (17.4
nautical miles)) in Appendix O conditions for which the aeroplane is not
approved, and

(4) accretion from one standard cloud horizontal extent (32.2 km (17.4
nautical miles)) in Appendix C continuous maximum icing conditions.
The total time in icing conditions need not exceed 45 minutes.

Approach Detect-and-Exit Ice

The more critical of holding detect-and-exit ice or the combination of:

(1) ice accreted during a descent in the cruise configuration from the
maximum vertical extent of the Appendix C continuous maximum icing
conditions or the Appendix O icing environment for which approval is sought,
whichever is applicable, to 610 m (2 000 feet) above the landing surface,
where transition to the approach configuration is made,

(2) pre-detection ice, and
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Flight Phase/Condition - Appendix O Detect-and-Exit Ice Accretion

Landing

Ice Accretion Before the Ice
Protection System Has
Been Activated and is
Performing its Intended
Function

Ice Accretion in Appendix O
Conditions Before Those
Conditions Have Been
Detected by the Flight crew
and Actions Taken, in
Accordance With the AFM,
to Either Exit All Icing
Conditions or Continue
Flight in Appendix O Icing
Conditions

Failures of the Ice
Protection System
Notes:

1

(3) ice accreted at 610 m (2 000 feet) above the landing surface while
transiting one standard cloud horizontal extent (32.2 km (17.4 nautical miles))
in Appendix O conditions for which the aeroplane is not approved and one
standard cloud horizontal extent (32.2 km (17.4 nautical miles)) in Appendix C
continuous maximum icing conditions.

Landing Detect-and-Exit Ice

The more critical of holding detect-and-exit ice or the combination of:

(1) either Appendix C or Appendix O approach and landing ice for which

approval is sought, whichever is applicable,

(2) pre-detection ice, and

(3) ice accreted during an exit maneuver beginning with the minimum climb

gradient specified in CS 25.119 from a height of 61 m (200 feet) above the

landing surface and transiting through one standard cloud horizontal extent

(32.2 km (17.4 nautical miles)) in Appendix O conditions for which the

aeroplane is not approved, and one standard cloud horizontal extent (32.2 km

(17.4 nautical miles)) in Appendix C continuous maximum icing conditions.

For the purposes of defining the landing detect-and-exit ice shape, the

Appendix C approach and landing ice is defined as the ice accreted during:

— a descent in the cruise configuration from the maximum vertical extent
of the Appendix C continuous maximum icing environment to 610 m
(2 000 feet) above the landing surface,

— a transition to the approach configuration and manoeuvring for 15
minutes at 610 m (2 000 feet) above the landing surface, and

— a descent from 610 m (2 000 feet) to 61 m (200 feet) above the landing
surface with a transition to the landing configuration.

Ice accreted on protected and unprotected surfaces during the time it takes
for icing conditions (either Appendix C or Appendix O) to be detected, the ice
protection system to be activated, and the ice protection system to become
fully effective in performing its intended function.

Ice accreted on protected and unprotected surfaces during:

— the time it takes to detect and identify Appendix O conditions (based on
the method of detection) beyond those in which the aeroplane is
certified to operate, and

— the time it takes the flight crew to refer to and act on procedures,
including coordinating with Air Traffic Control, to exit all icing conditions.

— a minimum time period of two minutes should be used as the time
needed for the flight crew to refer to and act on the procedures to exit
all icing conditions after the Appendix O icing conditions are recognised.

No accretion?

Intentional flight, including Take-off, is not permitted into Appendix O conditions beyond those

in which the aeroplane is certified to operate.

It is not necessary to consider an unintentional encounter with Appendix O icing conditions

beyond those in which the aeroplane is certified to operate while operating with a failed ice

protection system.
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Table 2

A1.4.3 Ice Accretions for Encounters with Appendix O Atmospheric Icing Conditions in Which
the Aeroplane is Certified to Operate.

a.

The applicant should use the ice accretions in Table 2 to evaluate compliance with
the applicable CS-25 subpart B requirements for operating safely in the Appendix
O atmospheric icing conditions for which approval is sought.

The decision about which ice accretions to use should include consideration of
combinations of Appendix C and Appendix O icing conditions within the scenarios
defined in paragraph A1.4.3(c) of this appendix. For example, flight in Appendix O
conditions may result in ice accumulating, and potentially forming a ridge, behind
a protected surface. Once this accretion site has been established, flight in
Appendix C icing conditions for the remaining portion of the applicable flight phase
scenario may result in a more critical additional accretion than would occur for
continued flight in Appendix O icing conditions.

Table 2 shows the scenarios the applicant should use for determining ice accretions
for certification for flight in the icing conditions of Appendix O to CS-25.

Flight Phase/Condition Appendix O Ice Accretion

Ground Roll
Take-off

Final Take-off

En Route

Holding

Approach

Landing

No accretion

Take-off Ice

Ice accretion occurring between the end of the take-off distance and 122 m
(400 feet) above the take-off surface assuming ice accretion starts at the end
of the take-off distance.

Final Take-off Ice

Ice accretion occurring between a height of 122 m (400 ft) above the take-off
surface and the height at which the transition to the en-route configuration
and speed is completed, or 457 m (1 500 feet) above the take-off surface,
whichever is higher, assuming ice accretion starts at the end of the take-off
distance.

En Route Ice
Ice accreted during the en route phase of flight.

Holding Ice

Ice accreted during a 45-minute hold with no reduction for horizontal cloud
extent (that is, the hold is conducted entirely within the 32.2 km (17.4
nautical mile) standard cloud extent).

Approach Ice

More critical ice accretion of:

(1) Ice accreted during a descent in the cruise configuration from the
maximum vertical extent of the Appendix O icing environment to 610 m
(2 000 feet) above the landing surface, followed by:

— transition to the approach configuration and

— manoeuvring for 15 minutes at 610 m (2 000 feet) above the landing
surface;

or
(2) Holding ice (if the aeroplane is certified for holding in Appendix O
conditions).

Landing Ice

More critical ice accretion of:

(1) Approach ice plus ice accreted during descent from 610 m (2 000 feet)
above the landing surface to 61 m (200 feet) above the landing surface with:
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Flight Phase/Condition Appendix O Ice Accretion

Ice Accretion Before the Ice
Protection System has been
Activated and is Performing
its Intended Function

Ice Accretion in Appendix O
Conditions Before those
Conditions have been
Detected by the Flight crew
and Actions Taken, in
Accordance With the AFM,
to Either Exit All Icing
Conditions or Continue
Flight in Appendix O Icing
Conditions
Failures of the Ice Protection
System

[Amdt 25/3]

[Amdt 25/16]

[Amdt 25/18]

— a transition to the landing configuration, followed by

— a go-around manoeuvre beginning with the minimum climb gradient
specified in CS 25.119 from 61 m (200 feet) to 610 m (2 000 feet) above
the landing surface, and

— holding for 15 minutes at 610 m (2 000 feet) above the landing surface
in the approach configuration, and

— a descent to the landing surface in the landing configuration,

or
(2) Holding ice (if the aeroplane is certified for holding in Appendix O
conditions).

Ice accreted during the time it takes for the flight crew to recognise icing
conditions and activate the ice protection system, plus the time for the ice
protection system to perform its intended function.

Ice accreted during the time it takes for the flight crew to detect Appendix O
conditions and refer to and initiate associated procedures, and any time it
takes for systems to perform their intended functions (if applicable). Pre-
detection ice need not be considered if there are no specific crew actions or
systems changes associated with flight in Appendix O conditions.

Same criteria as for Appendix C (see paragraph Al.3 of this appendix), but in
Appendix O conditions.
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A2.1

A2.2

A2.3

ED Decision 2015/008/R
General.

A2.1.1 The artificial ice shapes used for flight testing should be those which have the most
adverse effects on handling characteristics. If analytical data show that other reasonably
expected ice shapes could be generated which could produce higher performance
decrements, then the ice shape having the most adverse effect on handling
characteristics may be used for performance tests provided that any difference in
performance can be conservatively taken into account.

A2.1.2 The artificial shapes should be representative of natural icing conditions in terms of
location, general shape, thickness and texture. Following determination of the form and
surface texture of the ice shape under paragraph A2.2, a surface roughness for the shape
should be agreed with the Agency as being representative of natural ice accretion.

A2.1.3 "Sandpaper Ice" is addressed in paragraph A2.3.
Shape and Texture of Artificial Ice.

A2.2.1 The shape and texture of the artificial ice should be established and substantiated by
agreed methods. Common practices include:

— use of computer codes,

— flight in measured natural icing conditions,

— icing wind tunnel tests, and

— flight in a controlled simulated icing cloud (e.g. from an icing tanker).
A2.2.2 In absence of another agreed definition of texture the following may be used:

— roughness height: 3mm

—  particle density: 8 to 10/cm?
"Sandpaper Ice."

A2.3.1 "Sandpaper Ice" is the most critical thin, rough layer of ice. Any representation of
"Sandpaper Ice" (e.g. carborundum paper no. 40) should be agreed by the Agency.

A2.3.2 Because sandpaper ice must be considered in the basic icing certification within the
Appendix C environmental icing envelope, it does not need to be considered for
certification of flight in Appendix O icing conditions.

A2.3.3 The spanwise and chordwise coverage should be consistent with the areas of ice
accretion determined for the conditions of CS-25, Appendix C except that, for the zero g
pushover manoeuvre of paragraph 6.9.4 of this AMC, the "Sandpaper Ice" may be
restricted to the horizontal stabiliser if this can be shown to be conservative.

[Amdt 25/3]
[Amdt 25/16]
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A3.1 Aeroplane Configuration and Ancestry. An important design feature of an overall aeroplane
configuration that can affect performance, controllability and manoeuvrability is its size. In
addition, the safety record of the aeroplane's closely-related ancestors may be taken into
consideration.

A3.1.1 Size. The size of an aeroplane determines the sensitivity of its flight characteristics to ice
thickness and roughness. The relative effect of a given ice height (or ice roughness height)
decreases as aeroplane size increases.

A3.1.2 Ancestors. If a closely related ancestor aeroplane was certified for flight in icing
conditions, its safety record may be used to evaluate its general arrangement and
systems integration.

A3.2 Wing. Design features of a wing that can affect performance, controllability, and
manoeuvrability include aerofoil type, leading edge devices and stall protection devices.

A3.2.1 Aerofoil. Aerodynamic effects of ice accretions result mainly from the effects of the ice
accretion on the behaviour of the aerofoil’'s boundary layer. The boundary layer is the
layer of air close to the surface of the aerofoil that is moving across the aerofoil at a
velocity lower than the freestream velocity, that is, the velocity of the aerofoil. Ice
accretions that occur in areas favourable to keeping the boundary layer attached to the
aircraft surface will result in effects that are less aerodynamically adverse than ice
accretions that occur in areas less favourable to attached boundary layer conditions. Ice
shapes that build up in areas of local airflow deceleration (positively increasing surface
pressure), or result in conditions unfavourable to keeping attached flow conditions, as
the airflow negotiates the ice surface, will result in the most adverse effects.

A3.2.2 Leading Edge Device. The presence of a leading edge device (such as a slat) reduces the
percentage decrease in Cimax due to ice by increasing the overall level of C,. Gapping the
slat may improve the situation further. Leading edge devices can also reduce the loss in
angle of attack at stall due to ice.

A3.2.3 Stall Protection Device. An aeroplane with an automatic slat-gapping device may
generate a greater Cuvax with ice than the certified Cuvax with the slat sealed and a non-
contaminated leading edge. This may provide effective protection against degradation in
stall performance or characteristics.

A3.2.4 Lateral Control. The effectiveness of the lateral control system in icing conditions can be
evaluated by comparison with closely related ancestor aeroplanes.

A3.3 Empennage. The effects of size and aerofoil type also apply to the horizontal and vertical tails.
Other design features include tailplane sizing philosophy, aerofoil design, trimmable stabiliser,
and control surface actuation. Since tails are usually not equipped with leading edge devices,
the effects of ice on tail aerodynamics are similar to those on a wing with no leading edge
devices. However, these effects usually result in changes to aeroplane handling and/or control
characteristics rather than degraded performance.

A3.3.1 Tail Sizing. The effect on aeroplane handling characteristics depends on the tailplane
design philosophy. The tailplane may be designed and sized to provide full functionality
in icing conditions without ice protection, or it may be designed with a de-icing or anti-
icing system.
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A3.3.2 Horizontal Stabiliser Design. Cambered aerofoils and trimmable stabilisers may reduce
the susceptibility and consequences of elevator hinge moment reversal due to ice-
induced tailplane stall.

A3.3.3 Control Surface Actuation. Hydraulically powered irreversible elevator controls are not
affected by ice-induced aerodynamic hinge moment reversal.

A3.3.4 Control Surface Size. For mechanical elevator controls, the size of the surface significantly
affects the control force due to an ice-induced aerodynamic hinge moment reversal.
Small surfaces are less susceptible to control difficulties for given hinge moment
coefficients.

A3.3.5 Vertical Stabiliser Design. The effectiveness of the vertical stabiliser in icing conditions
can be evaluated by comparison with closely-related ancestor aeroplanes.

A3.4 Aerodynamic Balancing of Flight Control Surfaces. The aerodynamic balance of unpowered or
boosted reversible flight control surfaces is an important design feature to consider. The design
should be carefully evaluated to account for the effects of ice accretion on flight control system
hinge moment characteristics. Closely balanced controls may be vulnerable to overbalance in
icing. The effect of ice in front of the control surface, or on the surface, may upset the balance
of hinge moments leading to either increased positive force gradients or negative force
gradients.

A3.4.1 This feature is particularly important with respect to lateral flight control systems when
large aileron hinge moments are balanced by equally large hinge moments on the
opposite aileron. Any asymmetric disturbance in flow which affects this critical balance
can lead to a sudden uncommanded deflection of the control. This auto deflection, in
extreme cases, may be to the control stops.

A3.5 Ice Protection/Detection System. The ice protection/detection system design philosophy may
include design features that reduce the ice accretion on the wing and/or tailplane.

A3.5.1 Wing Ice Protection/Detection. A primary ice detection system that automatically
activates a wing de-icing or anti-icing system may ensure that there is no significant ice
accretion on wings that are susceptible to performance losses with small amounts of ice.

A3.5.1.1 If the wing leading edge is not entirely protected, the part that is protected may
be selected to provide good handling characteristics at stall, with an acceptable
performance degradation.

A3.5.2 Tail Ice Protection/Detection. A primary ice detection system may automatically activate
a tailplane de-icing or anti-icing system on aeroplanes that do not have visible cues for
system operation.

A3.5.2.1 Anice protection system on the unshielded aerodynamic balances of aeroplanes
with unpowered reversible controls can reduce the risk of ice-induced
aerodynamic hinge moment reversal.

[Amdt 25/3]
[Amdt 25/16]
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A4.1 Aeroplane approved for flight in Appendix C icing conditions but not approved for flight in
Appendix O icing conditions.

a.

AFM Limitations.

Intentional flight, including take-off and landing, into supercooled large drop (SLD) icing
conditions, which includes freezing drizzle or freezing rain, is prohibited. If freezing drizzle
or freezing rain conditions are encountered, or if [insert cue description here],
immediately request priority handling from air traffic control to facilitate a route or
altitude change to exit all icing conditions. Stay clear of all icing conditions for the
remainder of the flight, including landing, unless it can be determined that ice accretions
no longer remain on the airframe.

AFM Operating Procedures (Normal Procedures Section).

Freezing drizzle and freezing rain conditions are severe icing conditions for this aeroplane.
Intentional flight, including take-off and landing, into freezing drizzle or freezing rain
conditions is prohibited. A flight delay or diversion to an alternate airport is required if
these conditions exist at the departure or destination airports.

[insert cue description here] is one indication of severe icing for this aeroplane. If severe
icing is encountered, immediately request priority handling from air traffic control to
facilitate a route or altitude change to exit all icing conditions. Stay clear of all icing
conditions for the remainder of the flight, including landing, unless it can be determined
that ice accretions no longer remain on the airframe.

Flight Crew Operating Manual Operating Procedures.

Warning: Hazardous icing effects may result from environmental conditions outside of
those for which this aeroplane is certified. Flight into unapproved icing conditions may
result in ice build-up on protected surfaces exceeding the capability of the ice protection
system, or in ice forming aft of the protected surfaces. This ice might not be shed when
using the ice protection systems, and may seriously degrade performance and
controllability of the aeroplane.

Operations in icing conditions were evaluated as part of the certification process for this
aeroplane. Freezing drizzle and freezing rain conditions were not evaluated and are
considered severe icing conditions for this aeroplane.

Intentional flight, including take-off and landing, into freezing drizzle or freezing rain
conditions is prohibited. A flight delay or diversion to an alternate airport is required if
these conditions exist at the departure or destination airports. [insert cue description
here] is anindication of severe icing conditions that exceed those for which this aeroplane
is certified. If severe icing is encountered, immediately request priority handling from air
traffic control to facilitate a route or altitude change to exit all icing conditions. Stay clear
of all icing conditions for the remainder of the flight, including landing, unless it can be
determined that ice accretions no longer remain on the airframe.
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A4.2. Aeroplane approved for flight in Appendix C icing conditions and freezing drizzle conditions of
Appendix O but not approved for flight in freezing rain conditions of Appendix O.

a.

AFM Limitations.

Intentional flight, including take-off and landing, into freezing rain conditions is
prohibited. If freezing rain conditions are encountered, or if [insert cue description here],
immediately request priority handling from air traffic control to facilitate a route or
altitude change to exit all icing conditions. Stay clear of all icing conditions for the
remainder of the flight, including landing, unless it can be determined that ice accretions
no longer remain on the airframe.

AFM Operating Procedures (Normal Procedures Section).

Freezing rain conditions are severe icing conditions for this aeroplane. Intentional flight,
including take-off and landing, into freezing rain conditions is prohibited. A flight delay or
diversion to an alternate airport is required if these conditions exist at the departure or
destination airports.

[insert cue description here] is one indication of severe icing for this aeroplane. If severe
icing is encountered, immediately request priority handling from air traffic control to
facilitate a route or altitude change to exit all icing conditions. Stay clear of all icing
conditions for the remainder of the flight, including landing, unless it can be determined
that ice accretions no longer remain on the airframe.

Flight Crew Operating Manual Operating Procedures.

Warning: Hazardous icing effects may result from environmental conditions outside of
those for which this aeroplane is certified. Flight into unapproved icing conditions may
result in ice build-up on protected surfaces exceeding the capability of the ice protection
system, or may result in ice forming aft of the protected surfaces. This ice might not be
shed when using the ice protection systems, and may seriously degrade the performance
and controllability of the aeroplane.

Operations in icing conditions, including freezing drizzle, were evaluated as part of the
certification process for this aeroplane. Freezing rain conditions were not evaluated and
are considered severe icing conditions for this aeroplane.

Intentional flight, including take-off and landing, into freezing rain conditions is
prohibited. A flight delay or diversion to an alternate airport is required if these
conditions exist at the departure or destination airports. [insert cue description here] is
an indication of severe icing conditions that exceed those for which this aeroplane is
certified. If severe icing is encountered, immediately request priority handling from air
traffic control to facilitate a route or altitude change to exit all icing conditions. Stay clear
of all icing conditions for the remainder of the flight, including landing, unless it can be
determined that ice accretions no longer remain on the airframe.

A4.3 Aeroplane approved for flight in Appendix C and Appendix O icing conditions except for en route
and holding flight phases in Appendix O icing conditions.

a.

AFM Limitations.

Intentional holding or en route flight into freezing drizzle or freezing rain conditions is
prohibited. If freezing drizzle or freezing rain conditions are encountered during a hold
(in any aeroplane configuration) or in the en route phase of flight (climb, cruise, or
descent with high lift devices and gear retracted), or if [insert cue description here],
immediately request priority handling from air traffic control to facilitate a route or
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altitude change to exit all icing conditions. Stay clear of all icing conditions for the
remainder of the flight, including landing, unless it can be determined that ice accretions
no longer remain on the airframe.

AFM Operating Procedures (Normal Procedures Section).

Freezing drizzle and freezing rain conditions encountered during a hold (in any aeroplane
configuration) or in the en route phase of flight (climb, cruise, or descent with high lift
devices and gear retracted) are severe icing conditions for this aeroplane. Intentional
holding or en route flight into freezing drizzle or freezing rain conditions is prohibited.

[insert cue description here] is one indication of severe icing for this aeroplane. If severe
icing is encountered, immediately request priority handling from air traffic control to
facilitate a route or altitude change to exit all icing conditions. Stay clear of all icing
conditions for the remainder of the flight, including landing, unless it can be determined
that ice accretions no longer remain on the airframe.

Flight Crew Operating Manual Operating Procedures.

Warning: Hazardous icing effects may result from environmental conditions outside of
those for which this aeroplane is certified. Flight into unapproved icing conditions may
result in ice build-up on protected surfaces exceeding the capability of the ice protection
system, or in ice forming aft of the protected surfaces. This ice might not be shed when
using the ice protection systems, and may seriously degrade the performance and
controllability of the aeroplane.

Operations in icing conditions were evaluated as part of the certification process for this
aeroplane. En route (climb, cruise, and descent with high lift devices and gear retracted)
and holding flight (in any aeroplane configuration) in freezing drizzle and freezing rain
conditions were not evaluated and are considered severe icing conditions for this
aeroplane.

Intentional holding or en route flight into freezing drizzle or freezing rain conditions is
prohibited. [insert cue description here] is an indication of severe icing conditions that
exceed those for which the aeroplane is certified. If severe icing is encountered,
immediately request priority handling from air traffic control to facilitate a route or
altitude change to exit all icing conditions. Stay clear of all icing conditions for the
remainder of the flight, including landing, unless it can be determined that ice accretions
no longer remain on the airframe.

A4.4 Aeroplane approved for flight in Appendix C icing conditions and a portion of Appendix O icing
conditions.

a.

AFM Limitations.

Intentional flight, including take-off and landing, into [insert pilot usable description here]
conditions is prohibited. If [insert pilot usable description here] conditions are
encountered, or if [insert cue description here], immediately request priority handling
from air traffic control to facilitate a route or altitude change to exit all icing conditions.
Stay clear of all icing conditions for the remainder of the flight, including landing, unless
it can be determined that ice accretions no longer remain on the airframe.

AFM Operating Procedures (Normal Procedures Section).

[insert pilot usable description here] are severe icing conditions for this aeroplane.
Intentional flight, including take-off and landing, into [insert pilot usable description here]
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[Amdt 25/16]

conditions is prohibited. A flight delay or diversion to an alternate airport is required if
these conditions exist at the departure or destination airports.

[insert cue description here] is one indication of severe icing for this aeroplane. If severe
icing is encountered, immediately request priority handling from air traffic control to
facilitate a route or altitude change to exit all icing conditions. Stay clear of all icing
conditions for the remainder of the flight, including landing, unless it can be determined
that ice accretions no longer remain on the airframe.

Flight Crew Operating Manual Operating Procedures.

Warning: Hazardous icing effects may result from environmental conditions outside of
those for which this aeroplane is certified. Flight into unapproved icing conditions may
result in ice build-up on protected surfaces exceeding the capability of the ice protection
system, or may result in ice forming aft of the protected surfaces. This ice may not be
shed when using the ice protection systems, and may seriously degrade the performance
and controllability of the aeroplane.

Operations in icing conditions were evaluated as part of the certification process for this
aeroplane. [insert pilot usable description here] were not evaluated and are considered
severe icing conditions for this aeroplane.

Intentional flight, including take-off and landing, into [insert pilot usable description here]
is prohibited. A flight delay or diversion to an alternate airport is required if these
conditions exist at the departure or destination airports. [insert cue description here] is
an indication of severe icing conditions that exceed those for which this aeroplane is
certified. If severe icing is encountered, immediately request priority handling from air
traffic control to facilitate a route or altitude change to exit all icing conditions. Remain
clear of all icing conditions for the remainder of the flight, including landing, unless it can
be determined that ice accretions no longer remain on the airframe.
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Acceptable Means of Compliance
The following AMCs are related to the guidance contained in this AMC:
AMC 25.1309, System Design and Analysis
AMC N°. 1 to CS 25.1329, Flight Guidance System
AMC N°. 2 to CS 25.1329, Flight testing of Flight Guidance Systems
AMC 25.1419, Ice Protection
AMC 25.1420, Supercooled large drop icing conditions
Aavisory Circulars
The following FAA ACs are related to the guidance contained in this AMC.
AC 20-73A, Aircraft Ice Protection
[Amdt 25/16]
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AC
AFM

ATTCS

FAA
ICTS
LwcC
MED
MVD

Cumax

Trim

[Amdt 25/16]

CS 25.23 Load distribution limits

(a)

(b)

ED Decision 2015/008/R

Advisory Circular

Aeroplane Flight Manual

Automatic Takeoff Thrust Control System
Federal Aviation Administration
Ice-Contaminated Tailplane Stall.

Liquid Water Content

Mean Effective Diameter

Median Volume Diameter

Lift Coefficient

Maximum Lift Coefficient

A flight condition in which the aerodynamic moment acting about the axis of interest is zero. In
the absence of an external disturbance no control input is needed to maintain the flight
condition.

ED Decision 2003/2/RM

Ranges of weights and centres of gravity within which the aeroplane may be safely operated
must be established. If a weight and centre of gravity combination is allowable only within
certain load distribution limits (such as spanwise) that could be inadvertently exceeded, these
limits and the corresponding weight and centre of gravity combinations must be established.

The load distribution limits may not exceed —

The selected limits;
The limits at which the structure is proven; or

The limits at which compliance with each applicable flight requirement of this Subpart is
shown.

CS 25.25 Weight Limits

(a)

ED Decision 2003/2/RM

Maximum weights. Maximum weights corresponding to the aeroplane operating conditions
(such as ramp, ground taxi, take-off, en-route and landing) environmental conditions (such as
altitude and temperature), and loading conditions (such as zero fuel weight, centre of gravity
position and weight distribution) must be established so that they are not more than —

(1)
(2)

(3)

The highest weight selected by the applicant for the particular conditions; or

The highest weight at which compliance with each applicable structural loading and flight
requirement is shown.

The highest weight at which compliance is shown with the noise certification
requirements.
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(b)  Minimum weight. The minimum weight (the lowest weight at which compliance with each
applicable requirement of this CS-25 is shown) must be established so that it is not less than —

(1) The lowest weight selected by the applicant;

(2)  The design minimum weight (the lowest weight at which compliance with each structural
loading condition of this CS-25 is shown); or

(3) The lowest weight at which compliance with each applicable flight requirement is shown.

CS 25.27 Centre of gravity limits

ED Decision 2003/2/RM

The extreme forward and the extreme aft centre of gravity limitations must be established for each
practicably separable operating condition. No such limit may lie beyond —

(a) The extremes selected by the applicant;
(b)  The extremes within which the structure is proven; or

(c)  The extremes within which compliance with each applicable flight requirement is shown.

CS 25.29 Empty weight and corresponding centre of gravity

ED Decision 2003/2/RM

(a) The empty weight and corresponding centre of gravity must be determined by weighing the
aeroplane with —

(1) Fixed ballast;
(2)  Unusable fuel determined under CS 25.959; and
(3)  Full operating fluids, including —

(i) oil

(ii)  Hydraulic fluid; and

(iii)  Other fluids required for normal operation of aeroplane systems, except potable
water, lavatory pre-charge water, and fluids intended for injection in the engine.

(b)  The condition of the aeroplane at the time of determining empty weight must be one that is
well defined and can be easily repeated.

CS 25.31 Removable ballast

ED Decision 2003/2/RM

Removable ballast may be used in showing compliance with the flight requirements of this Subpart.
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CS 25.33 Propeller speed and pitch limits

ED Decision 2003/2/RM

(@)  The propeller speed and pitch must be limited to values that will ensure —
(1) Safe operation under normal operating conditions; and

(2)Compliance with the performance requirements in CS 25.101 to 25.125.

(b)  There must be a propeller speed limiting means at the governor. It must limit the maximum
possible governed engine speed to a value not exceeding the maximum allowable rpm.

(c)  The means used to limit the low pitch position of the propeller blades must be set so that the
engine does not exceed 103% of the maximum allowable engine rpm or 99% of an approved
maximum overspeed, whichever is greater, with —

(1) The propeller blades at the low pitch limit and governor inoperative;
(2)  The aeroplane stationary under standard atmospheric conditions with no wind; and

(3) The engines operating at the maximum take-off torque limit for turbopropeller engine-
powered aeroplanes.
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CS 25.101 General

ED Decision 2016/010/R

(See AMC 25.101)

(a)  Unless otherwise prescribed, aeroplanes must meet the applicable performance requirements
of this Subpart for ambient atmospheric conditions and still air.

(b)  The performance, as affected by engine power or thrust, must be based on the following
relative humidities:

(1) 80%, at and below standard temperatures; and
(2)  34%, at and above standard temperatures plus 28°C (50°F).
Between these two temperatures, the relative humidity must vary linearly.

(c) The performance must correspond to the propulsive thrust available under the particular
ambient atmospheric conditions, the particular flight condition, and the relative humidity
specified in sub-paragraph (b) of this paragraph. The available propulsive thrust must
correspond to engine power or thrust, not exceeding the approved power or thrust, less —

(1) Installation losses; and

(2) The power or equivalent thrust absorbed by the accessories and services appropriate to
the particular ambient atmospheric conditions and the particular flight condition. (See
AMCs No 1 and No 2 to CS 25.101(c).)

(d)  Unless otherwise prescribed, the applicant must select the take-off, en-route, approach, and
landing configuration for the aeroplane.

(e)  The aeroplane configurations may vary with weight, altitude, and temperature, to the extent
they are compatible with the operating procedures required by sub-paragraph (f) of this
paragraph.

(f) Unless otherwise prescribed, in determining the accelerate-stop distances, take-off flight paths,
take-off distances, and landing distances, changes in the aeroplane’s configuration, speed,
power, and thrust, must be made in accordance with procedures established by the applicant
for operation in service.

(g) Procedures for the execution of balked landings and missed approaches associated with the
conditions prescribed in CS 25.119 and 25.121(d) must be established. (See AMC 25.101(g))

(h)  The procedures established under sub-paragraphs (f) and (g) of this paragraph must —
(1) Be able to be consistently executed in service by crews of average skill,
(2) Use methods or devices that are safe and reliable, and

(3) Include allowance for any time delays in the execution of the procedures, that may
reasonably be expected in service. (See AMC 25.101(h)(3).)

(i) The accelerate-stop and landing distances prescribed in CS 25.109 and 25.125, respectively,
must be determined with all the aeroplane wheel brake assemblies at the fully worn limit of
their allowable wear range. (See AMC 25.101(i).)

[Amdt 25/2]
[Amdt 25/18]
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ED Decision 2003/2/RM

The test aeroplane used in the determination of the scheduled performance should be in a condition
which, as far as is reasonably possible, is representative of the average new production aeroplane.
Where the test aeroplane differs from this standard (e.g. with regard to engine idle thrust settings,
flap rigging, etc.) it will be necessary to correct the measured performance for any significant
performance effects of such differences.

ED Decision 2003/2/RM

The variation of take-off, climb and landing performance with weight may be extrapolated without
conservatism to a weight greater, by up to 10%, than the maximum weight tested and to a weight
lower, by up to 10%, than the lowest weight tested. These ranges may not be applicable if there are
significant discontinuities, or unusual variations, in the scheduling of the relevant speeds with weight,
in the weight ranges covered by extrapolation.

ED Decision 2003/2/RM
1 GENERAL - CS 25.101

1.1  Explanation - Propulsion System Behaviour. CS 25.101(c) requires that aeroplane
“performance must correspond to the propulsive thrust available under the particular
ambient atmospheric conditions, the particular flight condition, . . .” The propulsion
system’s (i.e., turbine engines and propellers, where appropriate) installed performance
characteristics are primarily a function of engine power setting, airspeed, propeller
efficiency (where applicable), altitude, and ambient temperature. The effects of each of
these variables must be determined in order to establish the thrust available for
aeroplane performance calculations.

1.2 Procedures.

1.2.1 Theintent is to develop a model of propulsion system performance that covers the
approved flight envelope. Furthermore, it should be shown that the combination
of the propulsion system performance model and the aeroplane performance
model are validated by the takeoff performance test data, climb performance
tests, and tests used to determine aeroplane drag. Installed propulsion system
performance characteristics may be established via the following tests and
analyses:

a. Steady-state engine power setting vs. thrust (or power) testing. Engines
should be equipped with adequate instrumentation to allow the
determination of thrust (or power). Data should be acquired in order to
validate the model, including propeller installed thrust, if applicable, over
the range of power settings, altitudes, temperatures, and airspeeds for
which approval is sought. Although it is not possible to definitively list or
foresee all of the types of instrumentation that might be considered
adequate for determining thrust (or power) output, two examples used in
past certification programmes are: (1) engine pressure rakes, with engines
calibrated in a ground test cell, and (2) fan speed, with engines calibrated in
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a ground test cell and the calibration data validated by the use of a flying
test bed. In any case, the applicant should substantiate the adequacy of the
instrumentation to be used for determining the thrust (or power) output.

Lapse rate takeoff testing to characterise the behaviour of power setting,
rotor speeds, propeller effects (i.e., torque, RPM, and blade angle), or gas
temperature as a function of time, thermal state, or airspeed, as
appropriate. These tests should include the operation of an Automatic
Takeoff Thrust Control System (ATTCS), if applicable, and should cover the
range of power settings for which approval is sought.

i Data for higher altitude power settings may be acquired via overboost
(i.e., operating at a higher than normal power setting for the
conditions) with the consent of the engine and propeller (when
applicable) manufacturer(s). When considering the use of overboost
on turbopropeller propulsion system installations to simulate higher
altitude and ambient temperature range conditions, the capability to
achieve an appropriate simulation should be evaluated based on the
engine and propeller control system(s) and aircraft performance and
structural considerations. Engine (gearbox) torque, rotor speed, or gas
temperature limits, including protection devices to prohibit or limit
exceedences, may prevent the required amount of overboost needed
for performance at the maximum airport altitude sought for approval.
Overboost may be considered as increased torque, reduced propeller
speed, or a combination of both in order to achieve the appropriate
blade angle for the higher altitude and ambient temperature range
simulation. Consideration for extrapolations will depend on the
applicant’s substantiation of the proper turbopropeller propulsion
system simulated test conditions.

ii. Lapse rate characteristics should be validated by takeoff
demonstrations at the maximum airport altitude for which takeoff
approval is being sought. Alternatively, if overboost (see paragraph (i)
above) is used to simulate the thrust setting parameters of the
maximum airport altitude for which takeoff approval is sought, the
takeoff demonstrations of lapse rate characteristics can be performed
at an airport altitude up to 915 m (3,000 feet) lower than the
maximum airport altitude.

Thrust calculation substantiation. Installed thrust should be calculated via a
mathematical model of the propulsion system, or other appropriate means,
adjusted as necessary to match the measured inflight performance
characteristics of the installed propulsion system. The propulsion system
mathematical model should define the relationship of thrust to the power
setting parameter over the range of power setting, airspeed, altitude, and
temperature for which approval is sought. For turbojet aeroplanes, the
propulsion system mathematical model should be substantiated by ground
tests in which thrust is directly measured via a calibrated load cell or
equivalent means. For turbopropeller aeroplanes, the engine power
measurements should be substantiated by a calibrated dynamometer or
equivalent means, the engine jet thrust should be established by an
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acceptable engine model, and the propeller thrust and power characteristics
should be substantiated by wind tunnel testing or equivalent means.

d. Effects of ambient temperature. The flight tests of paragraph 1.2.1.a. above
will typically provide data over a broad range of ambient temperatures.
Additional data may also be obtained from other flight or ground tests of the
same type or series of engine. The objective is to confirm that the propulsion
system model accurately reflects the effects of temperature over the range
of ambient temperatures for which approval is being sought (operating
envelope). Because thrust (or power) data can usually be normalised versus
temperature using either dimensionless variables (e.g., theta exponents) or
a thermodynamic cycle model, it is usually unnecessary to obtain data over
the entire ambient temperature range. There is no need to conduct
additional testing if:

i. The data show that the behaviour of thrust and limiting parameters
versus ambient temperature can be predicted accurately; and

ii. Analysis based upon the test data shows that the propulsion system
will operate at rated thrust without exceeding propulsion system
limits.

1.2.2 Extrapolation of propulsion system performance data to 915 m (3,000 feet) above
the highest airport altitude tested (up to the maximum takeoff airport altitude to
be approved) is acceptable, provided the supporting data, including flight test and
propulsion system operations data (e.g., engine and propeller control, limits
exceedence, and surge protection devices scheduling), substantiates the proposed
extrapolation procedures. Considerations for extrapolation depend upon an
applicant's determination, understanding, and substantiation of the critical
operating modes of the propulsion system. This understanding includes a
determination and quantification of the effects that propulsion system installation
and variations in ambient conditions have on these modes.

2 Expansion of Takeoff and Landing Data for a Range of Airport Elevations.

2.1

2.2

2.3

These guidelines are applicable to expanding aeroplane Flight Manual takeoff and landing
data above and below the altitude at which the aeroplane takeoff and landing
performance tests are conducted.

With installed propulsion system performance characteristics that have been adequately
defined and verified, aeroplane takeoff and landing performance data obtained at one
field elevation may be extrapolated to higher and lower altitudes within the limits of the
operating envelope without applying additional performance conservatisms. It should be
noted, however, that extrapolation of the propulsion system data used in the
determination and validation of propulsion system performance characteristics is
typically limited to 915 m (3,000 feet) above the highest altitude at which propulsion
system parameters were evaluated for the pertinent power/thrust setting. (See
paragraph 1 of this AMC for more information on an acceptable means of establishing
and verifying installed propulsion system performance characteristics.)

Note that certification testing for operation at airports that are above 2438 m (8,000 feet)
should also include functional tests of the cabin pressurisation system. Consideration
should be given to any other systems whose operation may be sensitive to, or dependent
upon airport altitude, such as: engine and APU starting, passenger oxygen, autopilot,
autoland, autothrottle system thrust set/operation."
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ED Decision 2020/024/R Applicable from 22.6.2021

1. General

CS 25.101(g) requires that procedures must be established for the execution of go-arounds from
landing configurations (identified as ‘balked landings’ in this AMC) and from approach
configurations (identified as ‘missed approaches’ in this AMC) associated with the conditions
prescribed in CS 25.119 and CS 25.121(d). Also, as required by CS 25.1587(b)(4), each AFM must
contain the procedures established under CS 25.101(g), including any relevant limitations or
information. The landing climb gradient determined under the CS 25.119 conditions, the
approach climb gradient determined under the CS 25.121(d) conditions, and the additional
operating limitations regarding the maximum landing weight established in accordance with
CS 25.1533(a)(2) must be consistent with the established balked landing and missed approach
procedures (CS 25.101(g)) provided in the aeroplane flight manual (AFM). In order to
demonstrate the acceptability of the recommended missed approach and balked landing
procedures, the applicant should conduct demonstrations (by flight test or pilot-in-the-loop
simulator tests) to include a one engine inoperative go-around at a weight, altitude,
temperature (WAT)-limited or simulated WAT-limited thrust or power condition.

The applicant should conduct the demonstrations at WAT-limited conditions that result in the
greatest height loss and/or longest horizontal distance to accelerate to the scheduled approach
climb speed. Alternatively, the applicant may conduct testing at simulated WAT-limited
conditions (with reduced thrust or power on the operating engine) and use the resulting time
delays for each crew action in a subsequent off-line simulation/analysis in accordance with the
procedures below. Although compliance with CS 25.101(g) and (h) and CS 25.121(d) is not
directly linked with the criteria for the approval of weather minima for approach, the minimum
decision height for initiating a go-around is dependent upon the weather minima to be
approved. In addition, a steeper climb gradient and the associated lower WAT-limited landing
weight may be associated with CAT Il operations. As such, if CAT Il weather minima approval is
expected, the applicant should conduct the go-around demonstration and/or analysis
consistent with both CAT I and Il operations for the associated decision height and WAT-limited
thrust or power condition (or a critical combination thereof).

2. Procedures

The go-around demonstration specified in Chapter 1 of this AMC can be conducted at an
altitude above the normal decision height/altitude (for test safety), with the height loss in the
manoeuvre used to show that ground contact prior to the runway threshold would not occur if
the manoeuvre was initiated at the decision height/altitude. Flight testing, simulation and/or
analysis at a range of (WAT limit or simulated WAT limit) conditions throughout the approved
envelope should be conducted to assess the height loss relative to the decision height/altitude
consistent with the criteria for the weather minima to be approved (or higher as constrained by
AFM limitations). At least one flight test or pilot-in-the-loop simulator test should be conducted
at a WAT-limited condition to assess the OEl go-around procedure and establish the time delays
used for any subsequent analysis/simulation.

In addition, the assessment of the go-around procedure should include consideration of the
horizontal distance (based upon the minimum go-around trajectory) needed to establish the
minimum engine-out climb gradient required by CS 25.121(d) or a steeper gradient as required
by specific weather minima operational criteria. It should be shown by flight test, simulation
and/or analysis that the aeroplane would remain above the profile illustrated in Figure 1 below
when the go-around is evaluated at the critical WAT limit condition (up to the structural
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maximal landing weight) and flown in accordance with the one-engine-inoperative (OEl)
go-around procedure.

This provides a minimum design standard trajectory for a missed approach with one engine
inoperative and does not constitute a means to ensure obstacle clearance. It does not preclude
additional missed approach procedures that may be developed to satisfy operational
requirements, including special or complex missed approach path requirements. The operator
should seek approval from their national aviation authority to use the additional procedures
and data.

(a)

(b)

In accordance with CS 25.101(h), the established procedures for executing balked
landings and missed approaches must:

(i)
(i)
(iii)

be able to be consistently executed in service by crews of average skill,
use methods or devices that are safe and reliable, and

include allowance for any time delays in the execution of the procedures that may
reasonably be expected in service (including the recovery of full go-around thrust
or power if equipped with a reduced go-around (RGA) thrust or power function
that requires a manual override), but should not be less than one second between
successive flight crew actions, except for movements of the primary flying controls.

The flight test demonstration(s), simulation and/or analysis should be made with:

(i)

(ii)

(iii)

all engines operating (AEQO) and the thrust or power initially set for a 3-degree
approach, and the configuration and final approach airspeed consistent with the
AEO landing procedure (not more than Vger + 5 kt) in zero wind conditions,

application of the available go-around thrust or power at the selected go-around
height (initially the RGA thrust or power level, if so equipped, followed by either
automatic or manual selection of full go-around thrust or power in accordance with
the established missed approach and engine failure AFM procedures) with
simultaneous failure of the critical engine (or with a simulated engine failure,
including the effects on dependent systems), and

the high-lift system, pitch attitude, engine/propeller controls and airspeed
adjusted to achieve the conditions consistent with CS 25.121(d), in accordance
with the established missed approach and engine failure AFM procedures. The
landing gear should be selected to the ‘up’ position only after a positive rate of
climb is achieved. If the use of automatic features (autopilot, auto-throttle, flight
director, etc.) is included in the procedure, these features should be considered
during the demonstration.
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Figure 1. Trajectory Assessment for OEl Go-around

Segment A: From the initiation of go-around at the decision height/altitude to the runway
threshold — remain above a 1:50 (2.0 %) plane extended to the runway threshold for clearance
of airport obstacles.

Segment B: From the runway threshold plus a distance defined by 40 seconds * Vr_sppr, NOt more
than the distance indicated in the table below — remain above ground height.

Field Elevation (ft) Distance (ft)
0-3 048 m (0-10 000 ft) 3048 m (10 000 ft)
>3 048 m (> 10 000 ft) = Field Elevation

Segment C: A straight line from the end of Segment B at ground height with a gradient defined
by CS 25.121(d)(1) or a steeper gradient as required by specific weather minima operational
criteria, up to a height, H1 — remain above the line.

Where:

V1 _appr is the true airspeed for the normal recommended AEO approach speed in zero
wind at the flight condition being assessed (not more than Ve + 9.3 km/h (5 kt) CAS).

Hi is the height above the runway elevation where the aeroplane has achieved the
approach climb configuration and stabilised on the approach climb speed out of ground
effect (1x the wingspan), not less than the height at which the go-around was initiated.

[Amdt 25/13]
[Amdt 25/26]

ED Decision 2003/2/RM

CS 25.109(a) and (b) require the accelerate-stop distance to include a distance equivalent to 2 seconds
at Vi in addition to the demonstrated distance to accelerate to Vi1 and then bring the aeroplane to a
full stop. This additional distance is not intended to allow extra time for making a decision to stop as
the aeroplane passes through Vi, but is to account for operational variability in the time it takes pilots
to accomplish the actions necessary to bring the aeroplane to a stop. It allows for the typical
requirement for up to three pilot actions (i.e. brakes — throttles — spoilers) without introducing
additional time delays to those demonstrated. If the procedures require more than three pilot actions,
an allowance for time delays must be made in the scheduled accelerate-stop distance. These delays,
which are applied in addition to the demonstrated delays, are to be 1 second (or 2 seconds if a
command to another crew member to take the action is required) for each action beyond the third
action. This is illustrated in Figure 1.
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Activation of Actr of Activation of Activation of
Event Engine failure first decel second decel third decel subsequent
device device device devices
Demonstrated
Time Delays Delays " e At —— Al —s— Al —we—at
Ver vy
Flight Manual . Dista atent
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* 2 sec. where a command to another crew member is required.
FIGURE 1. ACCELERATE-STOP TIME DELAYS
where:—

Ve is the calibrated airspeed selected by the applicant at which the critical engine is assumed to fail.
The relationship between Vg and V; is defined in CS 25.107.

At,ct 1 = the demonstrated time interval between engine failure and activation of the first deceleration
device. This time interval is defined as beginning at the instant the critical engine is failed and ending
when the pilot recognises and reacts to the engine failure, as indicated by the pilot’s application of
the first retarding means during accelerate-stop tests. A sufficient number of demonstrations should
be conducted using both applicant and Agency test pilots to assure that the time increment is
representative and repeatable. The pilot’s feet should be on the rudder pedals, not the brakes, during
the tests. For AFM data expansion purposes, in order to provide a recognition time increment that can
be executed consistently in service, this time increment should be equal to the demonstrated time or
1 second, whichever is greater. If the aeroplane incorporates an engine failure warning light, the
recognition time includes the time increment necessary for the engine to spool down to the point of
warning light activation, plus the time increment from light ‘on’ to pilot action indicating recognition
of the engine failure.

Atact » = the demonstrated time interval between activation of the first and second deceleration
devices.

Ataet 3 = the demonstrated time interval between activation of the second and third deceleration
devices.

At.t 250 = the demonstrated time interval between activation of the third and fourth (and any
subsequent) deceleration devices. For AFM expansion, a 1-second reaction time delay to account for
in-service variations should be added to the demonstrated activation time interval between the third
and fourth (and any subsequent) deceleration devices. If a command is required for another crew
member to actuate a deceleration device, a 2-second delay, in lieu of the 1-second delay, should be
applied for each action. For automatic deceleration devices that are approved for performance credit
for AFM data expansion, established systems actuation times determined during certification testing
may be used without the application of the additional time delays required by this paragraph.
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ED Decision 2003/2/RM

It is not necessary for all the performance testing on the aircraft to be conducted with fully worn
brakes. Sufficient data should be available from aircraft or dynamometer rig tests covering the range
of wear and energy levels to enable correction of the flight test results to the 100% worn level. The
only aircraft test that should be carried out at a specific brake wear state is the maximum kinetic
energy rejected take-off test of CS 25.109(i), for which all brakes should have not more than 10% of
the allowable brake wear remaining.

CS 25.103 Stall speed

ED Decision 2016/010/R

(See AMC 25.103)

(a)  The reference stall speed Vs is a calibrated airspeed defined by the applicant. Vs may not be
less than a 1-g stall speed. Vs is expressed as:

VSR > VCLMAX

nZW

where —

Vawmax = Calibrated airspeed obtained when the loadfactor-corrected lift coefficient (nz(‘;sw) is

first a maximum during the manoeuvre prescribed in sub-paragraph (c) of this paragraph.
In addition, when the manoeuvre is limited by a device that abruptly pushes the nose
down at a selected angle of attack (e.g. a stick pusher), Vcimax may not be less than the
speed existing at the instant the device operates;

n,w = Load factor normal to the flight path at Vcimax;
W = Aeroplane gross weight;
S= Aerodynamic reference wing area; and
g= Dynamic pressure.
(b)  Vawmax is determined with:

(1)  Engines idling, or, if that resultant thrust causes an appreciable decrease in stall speed,
not more than zero thrust at the stall speed;

(2)  Propeller pitch controls (if applicable) in the take-off position;

(3) The aeroplane in other respects (such as flaps, landing gear, and ice accretions) in the
condition existing in the test or performance standard in which Vs is being used;

(4) The weight used when Vs is being used as a factor to determine compliance with a
required performance standard;

(5)  The centre of gravity position that results in the highest value of reference stall speed,;
and

(6) The aeroplane trimmed for straight flight at a speed selected by the applicant, but not
less than 1.13 Vsg and not greater than 1.3 Vsz. (See AMC 25.103(b))

(c)  Starting from the stabilised trim condition, apply the longitudinal control to decelerate the
aeroplane so that the speed reduction does not exceed 0.5 m/s? (one knot per second). (See
AMC 25.103(b) and (c)).
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(d) In addition to the requirements of sub-paragraph (a) of this paragraph, when a device that
abruptly pushes the nose down at a selected angle of attack (e.g. a stick pusher) is installed, the
reference stall speed, Vsz, may not be less than 3,7 km/h (2 kt) or 2%, whichever is greater,
above the speed at which the device operates. (See AMC 25.103(d))

[Amdt 25/3]
[Amdt 25/18]

ED Decision 2003/2/RM

The airplane should be trimmed for hands-off flight at a speed 13 percent to 30 percent above the
anticipated Vsg with the engines at idle and the airplane in the configuration for which the stall speed
is being determined. Then, using only the primary longitudinal control for speed reduction, a constant
deceleration (entry rate) is maintained until the airplane is stalled, as defined in CS 25.201(d).
Following the stall, engine thrust may be used as desired to expedite the recovery.

The analysis to determine Vcmax should disregard any transient or dynamic increases in recorded load
factor, such as might be generated by abrupt control inputs, which do not reflect the lift capability of
the aeroplane. The load factor normal to the flight path should be nominally 1.0 until Vcimax is reached.

ED Decision 2003/2/RM

The stall entry rate is defined as the mean rate of speed reduction (in m/s? (knots CAS/second)) in the
deceleration to the stall in the particular stall demonstration, from a speed 10% above that stall speed,
i.e.

1-1Vermax — 10 Vermax

2(knots CAS
Time to decelerate from 1 -1 V¢ipax t0 Verymax (m/s*(knots /sec))

Entry Rate =

ED Decision 2003/2/RM

In the case where a device that abruptly pushes the nose down at a selected angle of attack (e.g. a
stick pusher) operates after Ciuax, the speed at which the device operates, stated in CS 25.103(d), need
not be corrected to 1g.

Test procedures should be in accordance with AMC 25.103(b) to ensure that no abnormal or unusual
pilot control input is used to obtain an artificially low device activation speed.

CS 25.105 Take-off

ED Decision 2015/008/R

(a) The take-off speeds prescribed by CS 25.107, the accelerate-stop distance prescribed by
CS 25.109, the take-off path prescribed by CS 25.111, the take-off distance and take-off run
prescribed by CS 25.113, and the net take-off flight path prescribed by CS 25.115, must be
determined in the selected configuration for take-off at each weight, altitude, and ambient
temperature within the operational limits selected by the applicant -

Powered by EASA eRules Page 109 of 1478 Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F PERFORMANCE

(b)

(d)

(1)  In non-icing conditions; and

(2)  Inicing conditions, if in the configuration used to show compliance with CS 25.121(b),
and with the most critical of the “Take-off Ice” accretion(s) defined in Appendices C and
0O, as applicable, in accordance with CS 25.21(g):

(i) The stall speed at maximum take-off weight exceeds that in non-icing conditions
by more than the greater of 5.6 km/h (3 knots) CAS or 3% of VSR; or

(i)  The degradation of the gradient of climb determined in accordance with
CS 25.121(b) is greater than one-half of the applicable actual-to-net take-off flight
path gradient reduction defined in CS 25.115(b).

No take-off made to determine the data required by this paragraph may require exceptional
piloting skill or alertness.

The take-off data must be based on:
(1)  Smooth, dry and wet, hard-surfaced runways; and

(2) At the option of the applicant, grooved or porous friction course wet, hardsurfaced
runways.

The take-off data must include, within the established operational limits of the aeroplane, the
following operational correction factors:

(1)  Not more than 50% of nominal wind components along the take-off path opposite to the
direction of take-off, and not less than 150% of nominal wind components along the take-
off path in the direction of take-off.

(2)  Effective runway gradients.

[Amdt 25/3]
[Amdt 25/16]

CS 25.107 Take-off speeds

(a)

(b)

ED Decision 2016/010/R
V1 must be established in relation to Ver as follows:

(1) Ve is the calibrated airspeed at which the critical engine is assumed to fail. Vee must be
selected by the applicant, but may not be less than Vucs determined under CS 25.149(e).

(2) Vi, in terms of calibrated airspeed, is selected by the applicant; however, V1 may not be
less than Ve plus the speed gained with the critical engine inoperative during the time
interval between the instant at which the critical engine is failed, and the instant at which
the pilot recognises and reacts to the engine failure, as indicated by the pilot’s initiation
of the first action (e.g. applying brakes, reducing thrust, deploying speed brakes) to stop
the aeroplane during accelerate-stop tests.

Vami, in terms of calibrated airspeed, may not be less than —
(1) 113 Vsgfor-—
(i) Two-engined and three-engined turbo-propeller powered aeroplanes; and

(ii)  Turbojet powered aeroplanes without provisions for obtaining a significant
reduction in the one-engineinoperative power-on stall speed;
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(c)

(d)

(e)

(2)

(3)

1-08 VSR for—
(i) Turbo-propeller powered aeroplanes with more than three engines; and

(i)  Turbojet powered aeroplanes with provisions for obtaining a significant reduction
in the one-engine-inoperative power-on stall speed: and

1-10 times Vwc established under CS 25.149.

V,, in terms of calibrated airspeed, must be selected by the applicant to provide at least the
gradient of climb required by CS 25.121(b) but may not be less than —

(1)
(2)

(3)

Vamin;

Vk plus the speed increment attained (in accordance with CS 25.111(c)(2)) before
reaching a height of 11 m (35 ft) above the takeoff surface; and

A speed that provides the manoeuvring capability specified in CS 25.143(h).

Vmu is the calibrated airspeed at and above which the aeroplane can safely lift off the ground,
and continue the take-off. Vi speeds must be selected by the applicant throughout the range
of thrust-to-weight ratios to be certificated. These speeds may be established from free air data
if these data are verified by ground take-off tests. (See AMC 25.107(d).)

Vg, in terms of calibrated air speed, must be selected in accordance with the conditions of sub-
paragraphs (1) to (4) of this paragraph:

(1)

(2)

(3)

Vr may not be less than —
(i) Vi;
(i)  105% of Vg;

(iii)  The speed (determined in accordance with CS 25.111(c)(2)) that allows reaching V,
before reaching a height of 11 m (35 ft) above the take-off surface; or

(iv)  Aspeed that, if the aeroplane is rotated at its maximum practicable rate, will result
in a Vior of not less than -

(A)  110% of Vmu in the allengines-operating condition, and 105% of Vwmu
determined at the thrust-to-weight ratio corresponding to the one-engine-
inoperative condition; or

(B) If the Vmy attitude is limited by the geometry of the aeroplane (i.e., tail
contact with the runway), 108% of Vmy in the all-engines-operating condition
and 104% of Vmu determined at the thrust-to-weight ratio corresponding to
the one-engine-inoperative condition. (See AMC 25.107(e)(1)(iv).)

For any given set of conditions (such as weight, configuration, and temperature), a single
value of Vg, obtained in accordance with this paragraph, must be used to show
compliance with both the one-engine-inoperative and the all-engines-operating take-off
provisions.

It must be shown that the one-engine-inoperative take-off distance, using a rotation
speed of 9.3 km/h (5 knots) less than Vr established in accordance with sub-paragraphs
(e)(1) and (2) of this paragraph, does not exceed the corresponding one-engine-
inoperative take-off distance using the established Vg. The take-off distances must be
determined in accordance with CS 25.113(a)(1). (See AMC 25.107(e)(3).)
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(f)
(8)

(h)

(4) Reasonably expected variations in service from the established take-off procedures for
the operation of the aeroplane (such as over-rotation of the aeroplane and out-of-trim
conditions) may not result in unsafe flight characteristics or in marked increases in the
scheduled take-off distances established in accordance with CS 25.113(a). (See AMC No.
1 to CS 25.107(e)(4) and AMC No. 2 to CS 25.107(e)(4).)

Vior is the calibrated airspeed at which the aeroplane first becomes airborne.

Vero, in terms of calibrated airspeed, must be selected by the applicant to provide at least the
gradient of climb required by CS 25.121(c), but may not be less than —

(1) 1.18 Vsg; and
(2)  Aspeed that provides the manoeuvring capability specified in CS 25.143(h).

In determining the take-off speeds Vi, Vr, and V; for flight in icing conditions, the values of Vics,
Vwme, and Vuu determined for non-icing conditions may be used.

[Amdt 25/3]
[Amdt 25/18]

2

ED Decision 2003/2/RM

If cases are encountered where it is not possible to obtain the actual Vwy at forward centre of
gravity with aeroplanes having limited elevator power (including those aeroplanes which have
limited elevator power only over a portion of the take-off weight range), it will be permissible
to test with a more aft centre of gravity and/or more than normal nose-up trim to obtain Vwu.

1.1  When Vwu is obtained in this manner, the values should be corrected to those which
would have been attained at forward centre of gravity if sufficient elevator power had
been available. The variation of Vmy with centre of gravity may be assumed to be the
same as the variation of stalling speed in free air with centre of gravity for this correction.

1.2 Insuch cases where Vuy has been measured with a more aft centre of gravity and/or with
more than normal nose-up trim, the Vr selected should (in addition to complying with the
requirements of CS 25.107(e)) be greater by an adequate margin than the lowest speed
at which the nose wheel can be raised from the runway with centre of gravity at its most
critical position and with the trim set to the normal take-off setting for the weight and
centre of gravity.

NOTE: A margin of 9,3 km/h (5 kt) between the lowest nose-wheel raising speed and Vx
would normally be considered to be adequate.

Take-offs made to demonstrate Vuy should be continued until the aeroplane is out of ground
effect. The aeroplane pitch attitude should not be decreased after lift-off.

ED Decision 2003/2/RM

Vimu Testing for Geometry Limited Aeroplanes.

1

For aeroplanes that are geometry limited (i.e., the minimum possible Vmy speeds are limited by
tail contact with the runway), CS 25.107(e)(1)(iv)(B) allows the Vmu to Vior speed margins to be
reduced to 108% and 104% for the all-engines-operating and one-engineinoperative conditions,
respectively. The Vmu demonstrated must be sound and repeatable.
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2 One acceptable means for demonstrating compliance with CS 25.107(d) and 25.107(e)(1)(iv)
with respect to the capability for a safe lift-off and fly-away from the geometry limited condition
is to show that at the lowest thrust-to-weight ratio for the all-engines-operating condition:

2.1 Duringthe speed range from 96 to 100% of the actual lift-off speed, the aft under-surface
of the aeroplane should be in contact with the runway. Because of the dynamic nature of
the test, it is recognised that contact will probably not be maintained during this entire
speed range, and some judgement is necessary. It has been found acceptable for contact
to exist approximately 50% of the time that the aeroplane is in this speed range.

2.2 Beyondthe point of lift-off to a height of 11m (35 ft), the aeroplane’s pitch attitude should
not decrease below that at the point of lift-off, nor should the speed increase more than
10%.

2.3 The horizontal distance from the start of the take-off to a height of 11 m (35 ft) should
not be greater than 105% of the distance determined in accordance with CS 25.113(a)(2)
without the 115% factor.

ED Decision 2003/2/RM
In showing compliance with CS 25.107(e)(3) —

a. Rotation at a speed of Vk-9,3 km/h (5 kt) should be carried out using, up to the point of lift-off,
the same rotation technique, in terms of control input, as that used in establishing the one-
engine-inoperative distance of CS 25.113(a)(1);

b. The engine failure speed used in the Vr-9,3 km/h (5 kt) demonstration should be the same as
that used in the comparative take-off rotating at Vg;

C. The tests should be carried out both at the lowest practical weight (such that Vz-9,3 km/h (5 kt)
is not less than Viucs) and at a weight approaching take-off climb limiting conditions;

d. The tail or tail skid should not contact the runway.

ED Decision 2003/2/RM

Reasonably expected variations in service from established take-off procedures should be evaluated
in respect of out-of-trim conditions during certification flight test programmes. For example, normal
take-off should be made with the longitudinal control trimmed to its most adverse position within the
allowable take-off trim band.

ED Decision 2003/2/RM

1 CS 25.107(e)(4) states that there must be no marked increase in the scheduled take-off distance
when reasonably expected service variations, such as over-rotation, are encountered. This can
be interpreted as requiring take-off tests with all engines operating with an abuse on rotation
speed.

2 The expression ‘marked increase’ in the take-off distance is defined as any amount in excess of
1% of the scheduled take-off distance. Thus the abuse test should not result in a field length
more than 101% of the scheduled field length.
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(See AMC 25.109)

(a)

(b)

For the early rotation abuse condition with all engines operating and at a weight as near as
practicable to the maximum sea-level take-off weight, it should be shown by test that when the
aeroplane is rotated rapidly at a speed which is 7% or 19 km/h (10 kt), whichever is lesser, below
the scheduled Vr speed, no ‘marked increase’ in the scheduled field length would result.

CS 25.109 Accelerate-stop distance

ED Decision 2016/010/R

(See AMC 25.109(a) and (b).) The accelerate-stop distance on a dry runway is the greater of the
following distances:

(1)

(2)

The sum of the distances necessary to —

(i)

(i)

(iii)

(iv)

Accelerate the aeroplane from a standing start with all engines operating to Ve for
take-off from a dry runway;

Allow the aeroplane to accelerate from Ve to the highest speed reached during the
rejected take-off, assuming the critical engine fails at Ve and the pilot takes the
first action to reject the take-off at the V; for take-off from a dry runway; and

Come to a full stop on a dry runway from the speed reached as prescribed in sub-
paragraph (a)(1)(ii) of this paragraph; plus

A distance equivalent to 2 seconds at the V; for take-off from a dry runway.

The sum of the distances necessary to —

(i)

(ii)

(iii)

Accelerate the aeroplane from a standing start with all engines operating to the
highest speed reached during the rejected take-off, assuming the pilot takes the
first action to reject the take-off at the V; for take-off from a dry runway; and

With all engines still operating, come to a full stop on a dry runway from the speed
reached as prescribed in sub-paragraph (a)(2)(i) of this paragraph; plus

A distance equivalent to 2 seconds at the V; for take-off from a dry runway.

(See AMC 25.109(a) and (b).) The accelerate-stop distance on a wet runway is the greater of the
following distances:

(1)

(2)

The accelerate-stop distance on a dry runway determined in accordance with sub-
paragraph (a) of this paragraph; or

The accelerate-stop distance determined in accordance with sub-paragraph (a) of this
paragraph, except that the runway is wet and the corresponding wet runway values of
Vee and Vi are used. In determining the wet runway accelerate-stop distance, the stopping
force from the wheel brakes may never exceed:

(i)

(ii)

The wheel brakes stopping force determined in meeting the requirements of
CS 25.101(i) and sub-paragraph (a) of this paragraph; and

The force resulting from the wet runway braking coefficient of friction determined
in accordance with subparagraphs (c) or (d) of this paragraph, as applicable, taking
into account the distribution of the normal load between braked and unbraked
wheels at the most adverse centre of gravity position approved for take-off.

Powered by EASA eRules

Page 114 of 1478 Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F PERFORMANCE

(c)  The wet runway braking coefficient of friction for a smooth wet runway is defined as a curve of
friction coefficient versus ground speed and must be computed as follows:

(1)  The maximum tyre-to-ground wet runway braking coefficient of friction is defined as (see

Figure 1):
Tyre Pressure Maximum Braking Coefficient (tyre-to-ground)
(psi)
50 HMe/amax = -0-0350(%) +0306(-)" - 0-851(—-) + 0-883
3 2
100 Wt/aMax = -0-0437(%) +0- 320(%) - 0-805(%) +0-804
3 2
200 We/gmax = —0-0331(%) +0- 252(%) - 0-658(%) +0-692
3 2
300 Mt /eMax = -0-0401(1%0) +0- 263(1%0) - 0-611(1L00) +0614
Figure 1
where:

Tyre Pressure = maximum aeroplane operating tyre pressure (psi)
Mt/gmax = maximum tyre-to-ground braking coefficient
V = aeroplane true ground speed (knots); and

Linear interpolation may be used for tyre pressures other than those listed.

(2) (See AMC 25.109(c)(2) The maximum tyre-to-ground wet runway braking coefficient of
friction must be adjusted to take into account the efficiency of the anti-skid system on a
wet runway. Anti-skid system operation must be demonstrated by flight testing on a
smooth wet runway and its efficiency must be determined. Unless a specific anti-skid
system efficiency is determined from a quantitative analysis of the flight testing on a
smooth wet runway, the maximum tyre-to-ground wet runway braking coefficient of
friction determined in sub-paragraph (c)(1) of this paragraph must be multiplied by the
efficiency value associated with the type of anti-skid system installed on the aeroplane:

Type of anti-skid system Efficiency value

On-off 0-30
Quasi-modulating 0-50
Fully modulating 0-80

(d) At the option of the applicant, a higher wet runway braking coefficient of friction may be used
for runway surfaces that have been grooved or treated with a porous friction course material.
For grooved and porous friction course runways,

(1) 70% of the dry runway braking coefficient of friction used to determine the dry runway
accelerate-stop distance; or

(2) (See AMC 25.109(d)(2).) The wet runway braking coefficient of friction defined in sub-
paragraph (c) of this paragraph, except that a specific anti-skid efficiency, if determined,
is appropriate for a grooved or porous friction course wet runway and the maximum tyre-
to-ground wet runway braking coefficient of friction is defined as (see Figure 2):
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Tyre (Pre)ssure Maximum Braking Coefficient (tyre-to-ground)
si
ZO He/gMax = 0-147(1%)5 —1-05(%)4 + 2-673(%)3 - 2-683(%)2 + o-403(%) +0-859
100 Le/gMAX = 0-1106(%)5 - 0-813(%)4 + 2-13(%)3 - 2-20(%)2 +0 317(1%) +0-807
200 Le/gMAX = 0-0498(%)5 - 0-398(%)4 +1-14(% ’ —1-285(%)2 + 0-140(%) +0.701
300 Li/gMAX = 0-0314(%)5 - 0-247(%)4 + o-703(% i 0-779(%)2 - 0-00954(%) +0-614

Figure 2
where:
Tyre Pressure = maximum aeroplane operating tyre pressure (psi)
Mt/emax = maximum tyre-to-ground braking coefficient

V = aeroplane true ground speed (knots); and Linear interpolation may be used for tyre
pressures other than those listed.

(e)  Except as provided in sub-paragraph (f)(1) of this paragraph, means other than wheel brakes
may be used to determine the accelerate-stop distance if that means —

(1) Is safe and reliable;

(2) Is used so that consistent results can be expected under normal operating conditions;
and

(3) Is such that exceptional skill is not required to control the aeroplane.
(f)  The effects of available reverse thrust —

(1) Must not be included as an additional means of deceleration when determining the
accelerate-stop distance on a dry runway; and

(2)  May be included as an additional means of deceleration using recommended reverse
thrust procedures when determining the accelerate-stop distance on a wet runway,
provided the requirements of sub-paragraph (e) of this paragraph are met. (See

AMC 25.109(f).)

(g) Thelanding gear must remain extended throughout the accelerate-stop distance.

(h) If the accelerate-stop distance includes a stopway with surface characteristics substantially
different from those of the runway, the take-off data must include operational correction
factors for the accelerate-stop distance. The correction factors must account for the particular
surface characteristics of the stopway and the variations in these characteristics with seasonal
weather conditions (such as temperature, rain, snow and ice) within the established operational
limits.

(i) A flight test demonstration of the maximum brake kinetic energy accelerate-stop distance must
be conducted with not more than 10% of the allowable brake wear range remaining on each of
the aeroplane wheel brakes.

[Amdt 25/18]
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ED Decision 2003/2/RM

Propeller pitch position. For the one-engine-inoperative accelerate-stop distance, the critical engine’s
propeller should be in the position it would normally assume when an engine fails and the power
levers are closed. For dry runway one-engine-inoperative accelerate-stop distances, the high drag
ground idle position of the operating engines’ propellers (defined by a pitch setting that results in not
less than zero total thrust, i.e. propeller plus jet thrust, at zero airspeed) may be used provided
adequate directional control is available on a wet runway and the related operational procedures
comply with CS 25.109(f) and (h). Wet runway controllability may either be demonstrated by using
the guidance available in AMC 25.109(f) at the appropriate power level, or adequate control can be
assumed to be available at ground idle power if reverse thrust credit is approved for determining the
wet runway accelerate-stop distances. For the all-engines-operating accelerate-stop distances on a
dry runway, the high drag ground idle propeller position may be used for all engines (subject to
CS 25.109(f) and (h)). For criteria relating to reverse thrust credit for wet runway accelerate-stop
distances, see AMC 25.109(f).

ED Decision 2003/2/RM

CS 25.109(c)(2) identifies 3 categories of anti-skid system and provides for either the use of a default
efficiency value appropriate to the type of system or the determination of a specific efficiency value.
Paragraph 1 of this AMC gives a description of the operating characteristics of each category to enable
the classification of a particular system to be determined. Paragraph 2 gives an acceptable means of
compliance with the requirement for flight testing and use of default efficiency values in accordance
with CS 25.109(c)(2). These values are appropriate where the tuning of the anti-skid system is largely
gualitative and without detailed quantitative analysis of system performance. Where detailed data
recording and analysis is used to optimise system tuning, an efficiency value somewhat higher than
the default value might be obtained and determined. Typically, a value of 40% might be achieved with
an On/Off system. The quasi-modulating category covers a broad range of systems with varying
performance levels. The best quasi-modulating systems might achieve an efficiency up to
approximately 80%. Fully modulating systems have been tuned to efficiencies greater than 80% and
up to a maximum of approximately 92%, which is considered to be the maximum efficiency on a wet
runway normally achievable with fully modulating digital anti-skid systems. Paragraph 3 gives an
acceptable means of compliance with CS 25.109(c)(2) where the applicant elects to determine a
specific efficiency value.

In Paragraph 4 of this AMC, guidance is given on the use of 2 alternative methods for calculating
antiskid system efficiency from the recorded data. One method is based on the variation of brake
torque throughout the stop, while the other is based on wheel speed slip ratio. Finally, Paragraph 5
gives guidance on accounting for the distribution of the normal load between braked and unbraked
wheels.

1 Classification of anti-skid system types

1.1 For the purposes of determining the default anti-skid efficiency value under
CS 25.109(c)(2), anti-skid systems have been grouped into three broad classifications;
on/off, quasi-modulating and fully modulating. These classifications represent evolving
levels of technology and performance capabilities on both dry and wet runways.
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1.2

13

14

1.5

On/off systems are the simplest of the three types of anti-skid systems. For these
systems, fully metered brake pressure (as commanded by the pilot) is applied until wheel
locking is sensed. Brake pressure is then released to allow the wheel to spin back up.
When the system senses that the wheel is accelerating back to synchronous speed (i.e.
ground speed), full metered pressure is again applied. The cycle of full pressure
application/complete pressure release is repeated throughout the stop (or until the
wheel ceases to skid with brake pressure applied).

Quasi-modulating systems attempt to continuously regulate brake pressure as a function
of wheel speed. Typically, brake pressure is released when the wheel deceleration rate
exceeds a preselected value. Brake pressure is re-applied at a lower level after a length
of time appropriate to the depth of skid. Brake pressure is then gradually increased until
another incipient skid condition is sensed. In general, the corrective actions taken by
these systems to exit the skid condition are based on a pre-programmed sequence rather
than the wheel speed time history.

Fully modulating systems are a further refinement of the quasi-modulating systems. The
major difference between these two types of anti-skid systems is in the implementation
of the skid control logic. During a skid, corrective action is based on the sensed wheel
speed signal, rather than a preprogrammed response. Specifically, the amount of
pressure reduction or reapplication is based on the rate at which the wheel is going into
or recovering from a skid. Also, higher fidelity transducers and upgraded control systems
are used, which respond more quickly.

In addition to examining the control system differences noted above, a time history of
the response characteristics of the anti-skid system during a wet runway stop should be
used to help identify the type of anti-skid system. Comparing the response characteristics
from wet and dry runway stops can also be helpful.

Figure 1 shows an example of the response characteristics of a typical on-off system on both
wet and dry runways. In general, the on-off system exhibits a cyclic behaviour of brake pressure
application until a skid is sensed, followed by the complete release of brake pressure to allow
the wheel to spin back up. Full metered pressure (as commanded by the pilot) is then re-applied,
starting the cycle over again. The wheel speed trace exhibits deep and frequent skids (the
troughs in the wheel speed trace), and the average wheel speed is significantly less than the
synchronous speed (which is represented by the flat topped portions of the wheel speed trace).
Note that the skids are deeper and more frequent on a wet runway than on a dry runway. For
the particular example shown in Figure 1, the brake becomes torque-limited toward the end of
the dry runway stop and is unable to generate enough torque to cause further skidding.
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FIGURE 1. ANTI-SKID SYSTEM RESPONSE CHARACTERISTICS On-Off System

The effectiveness of quasi-modulating systems can vary significantly depending on the
slipperiness of the runway and the design of the particular control system. On dry runways,
these systems typically perform very well; however, on wet runways their performance is highly
dependent on the design and tuning of the particular system. An example of the response
characteristics of one such system is shown in Figure 2. On both dry and wet runways, brake
pressure is released to the extent necessary to control skidding. As the wheel returns to the
synchronous speed, brake pressure is quickly increased to a pre-determined level and then
gradually ramped up to the full metered brake pressure. On a dry runway, this type of response
reduces the depth and frequency of skidding compared to an on-off system. However, on a wet
runway, skidding occurs at a pressure below that at which the gradual ramping of brake
pressure occurs. As a result, on wet runways the particular system shown in Figure 2 operates
very similarly to an on-off system.
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When properly tuned, fully modulating systems are characterised by much smaller variations in
brake pressure around a fairly high average value. These systems can respond quickly to
developing skids and are capable of modulating brake pressure to reduce the frequency and
depth of skidding. As a result, the average wheel speed remains much closer to the synchronous
wheel speed. Figure 3 illustrates an example of the response characteristics of a fully
modulating system on dry and wet runways.

2 Demonstration of anti-skid system operation when using the anti-skid efficiency values specified
in CS 25.109(c)(2)

2.1

2.2

2.3

2.4

2.5

2.6

2.7

If the applicant elects to use one of the anti-skid efficiency values specified in
CS 25.109(c)(2), a limited amount of flight testing must still be conducted to verify that
the anti-skid system operates in a manner consistent with the type of anti-skid system
declared by the applicant. This testing should also demonstrate that the anti-skid system
has been properly tuned for operation on wet runways.

A minimum of one complete stop, or equivalent segmented stops, should be conducted
on a smooth (i.e. not grooved or porous friction course) wet runway at an appropriate
speed and energy to cover the critical operating mode of the anti-skid system. Since the
objective of the test is to observe the operation (i.e. cycling) of the anti-skid system, this
test will normally be conducted at an energy well below the maximum brake energy
condition.

The section of the runway used for braking should be well soaked (i.e. not just damp), but
not flooded. The runway test section should be wet enough to result in a number of cycles
of anti-skid activity, but should not cause hydroplaning.

Before taxy and with cold tyres, the tyre pressure should be set to the highest value
appropriate to the take-off weight for which approval is being sought.

The tyres and brakes should not be new, but need not be in the fully worn condition. They
should be in a condition considered representative of typical in-service operations.

Sufficient data should be obtained to determine whether the system operates in a
manner consistent with the type of anti-skid system declared by the applicant, provide
evidence that full brake pressure is being applied upstream of the anti-skid valve during
the flight test demonstration, determine whether the anti-skid valve is performing as
intended and show that the anti-skid system has been properly tuned for a wet runway.

Typically, the following parameters should be plotted versus time:
(i) The speed of a representative number of wheels.

(ii)  The hydraulic pressure at each brake (i.e. the hydraulic pressure downstream of
the anti-skid valve, or the electrical input to each anti-skid valve).

(iii)  The hydraulic pressure at each brake metering valve (i.e. upstream of the anti-skid
valve).

A gualitative assessment of the anti-skid system response and aeroplane controllability
should be made by the test pilot(s). In particular, pilot observations should confirm that:

(i) Anti-skid releases are neither excessively deep nor prolonged;
(ii)  The gear is free of unusual dynamics; and

(iii) The aeroplane tracks essentially straight, even though runway seams, water
puddles and wetter patches may not be uniformly distributed in location or extent.
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3 Determination of a specific wet runway anti-skid system efficiency

3.1

3.2

33

3.4

3.5

3.6

3.7

3.8

If the applicant elects to derive the anti-skid system efficiency from flight test
demonstrations, sufficient flight testing, with adequate instrumentation, must be
conducted to ensure confidence in the value obtained. An anti-skid efficiency of 92% (i.e.
a factor of 0-92) is considered to be the maximum efficiency on a wet runway normally
achievable with fully modulating digital anti-skid system:s.

A minimum of three complete stops, or equivalent segmented stops, should be
conducted on a wet runway at appropriate speeds and energies to cover the critical
operating modes of the anti-skid system. Since the objective of the test is to determine
the efficiency of the anti-skid system, these tests will normally be conducted at energies
well below the maximum brake energy condition. A sufficient range of speeds should be
covered to investigate any variation of the anti-skid efficiency with speed.

The testing should be conducted on a smooth (i.e. not grooved or porous friction course)
runway.

The section of the runway used for braking should be well soaked (i.e. not just damp), but
not flooded. The runway test section should be wet enough to result in a number of cycles
of anti-skid activity, but should not cause hydroplaning.

Before taxy and with cold tyres, the tyre pressure should be set to the highest value
appropriate to the take-off weight for which approval is being sought.

The tyres and brake should not be new, but need not be in the fully worn condition. They
should be in a condition considered representative of typical in-service operations.

A qualitative assessment of anti-skid system response and aeroplane controllability
should be made by the test pilot(s). In particular, pilot observations should confirm that:

(i) The landing gear is free of unusual dynamics; and

(ii)  The aeroplane tracks essentially straight, even though runway seams, water
puddles and wetter patches may not be uniformly distributed in location or extent.

The wet runway anti-skid efficiency value should be determined as described in
Paragraph 4 of this AMC. The test instrumentation and data collection should be
consistent with the method used.

4 Calculation of anti-skid system efficiency

4.1

4.2

Paragraph 3 above provides guidance on the flight testing required to support the
determination of a specific anti-skid system efficiency value. The following paragraphs
describe 2 methods of calculating an efficiency value from the data recorded. These two
methods, which yield equivalent results, are referred to as the torque method and the
wheel slip method. Other methods may also be acceptable if they can be shown to give
equivalent results.

Torque Method

Under the torque method, the anti-skid system efficiency is determined by comparing
the energy absorbed by the brake during an actual wet runway stop to the energy that is
determined by integrating, over the stopping distance, a curve defined by connecting the
peaks of the instantaneous brake force curve (see figure 4). The energy absorbed by the
brake during the actual wet runway stop is determined by integrating the curve of
instantaneous brake force over the stopping distance.
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FIGURE 4. INSTANTANEOUS BRAKE FORCE AND PEAK BRAKE FORCE

Using data obtained from the wet runway stopping tests of paragraph 3, instantaneous
brake force can be calculated from the following relationship:
Ty, + al
g Tt al)
Rtyre

where:

Fo = brake force

T, = brake torque

o = wheel acceleration

I = wheel moment of inertia; and
Riyre = tyre radius

For brake installations where measuring brake torque directly is impractical, torque may
be determined from other parameters (e.g. brake pressure) if a suitable correlation is
available. Wheel acceleration is obtained from the first derivative of wheel speed.
Instrumentation recording rates and data analysis techniques for wheel speed and torque
data should be well matched to the anti-skid response characteristics to avoid introducing
noise and other artifacts of the instrumentation system into the data.

Since the derivative of wheel speed is used in calculating brake force, smoothing of the
wheel speed data is usually necessary to give good results. The smoothing algorithm
should be carefully designed as it can affect the resulting efficiency calculation. Filtering
or smoothing of the brake torque or brake force data should not normally be done. If
conditioning is applied, it should be done in a conservative manner (i.e. result in a lower
efficiency value) and should not misrepresent actual aeroplane/system dynamics.

Both the instantaneous brake force and the peak brake force should be integrated over
the stopping distance. The anti-skid efficiency value for determining the wet runway
accelerate-stop distance is the ratio of the instantaneous brake force integral to the peak
brake force integral:
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4.3

[ instantaneous brake force.ds

[ peak brake force.ds
where:

n = anti-skid efficiency; and

s = stopping distance

The stopping distance is defined as the distance travelled during the specific wet runway
stopping demonstration, beginning when the full braking configuration is obtained and
ending at the lowest speed at which anti-skid cycling occurs (i.e. the brakes are not torque
limited), except that this speed need not be less than 19 km/h (10 kt). Any variation in
the anti-skid efficiency with speed should also be investigated, which can be
accomplished by determining the efficiency over segments of the total stopping distance.
If significant variations are noted, this variation should be reflected in the braking force
used to determine the accelerate-stop distances (either by using a variable efficiency or
by using a conservative single value).

Wheel Slip Method

At brake application, the tyre begins to slip with respect to the runway surface, i.e. the
wheel speed slows down with respect to the aeroplane’s ground speed. As the amount
of tyre slip increases, the brake force also increases until an optimal slip is reached. If the
amount of slip continues to increase past the optimal slip, the braking force will decrease.

Using the wheel slip method, the anti-skid efficiency is determined by comparing the
actual wheel slip measured during a wet runway stop to the optimal slip. Since the wheel
slip varies significantly during the stop, sufficient wheel and ground speed data must be
obtained to determine the variation of both the actual wheel slip and the optimal wheel
slip over the length of the stop. A sampling rate of at least 16 samples per second for both
wheel speed and ground speed has been found to yield acceptable fidelity.

For each wheel and ground speed data point, the instantaneous anti-skid efficiency value
should be determined from the relationship shown in Figure 5:
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FIGURE 5. ANTI-SKID EFFICIENCY — WHEEL SLIP RELATIONSHIP

WSR = wheel slip ratio=1 — (M)

ground speed.
OPS = optimal slip ratio; and
ni = instantaneous anti-skid efficiency

To determine the overall anti-skid efficiency value for use in calculating the wet runway accelerate-stop
distance, the instantaneous anti-skid efficiencies should be integrated with respect to distance and divided
by the total stopping distance:

:fm.ds

1 S

where:
n = anti-skid efficiency; and
s = stopping distance

The stopping distance is defined as the distance travelled during the specific wet runway
stopping demonstration, beginning when the full braking configuration is obtained and
ending at the lowest speed at which anti-skid cycling occurs (i.e. the brakes are not torque
limited), except that this speed need not be less than 19 km/h (10 kt). Any variation in
the anti-skid efficiency with speed should also be investigated, which can be
accomplished by determining the efficiency over segments of the total stopping distance.
If significant variations are noted, this variation should be reflected in the braking force
used to determine the accelerate-stop distances (either by using a variable efficiency or
by using a conservative single value).

The applicant should provide substantiation of the optimal wheel slip value(s) used to
determine the anti-skid efficiency value. An acceptable method for determining the
optimal slip value(s) is to compare time history plots of the brake force and wheel slip
data obtained during the wet runway stopping tests. For brake installations where
measuring brake force directly is impractical, brake force may be determined from other
parameters (e.g. brake pressure) if a suitable correlation is available. For those skids
where wheel slip continues to increase after a reduction in the brake force, the optimal
slip is the value corresponding to the brake force peak. See Figure 6 for an example and
note how both the actual wheel slip and the optimal wheel slip can vary during the stop.
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FIGURE 6. SUBSTANTIATION OF THE OPTIMAL SLIP VALUE

4.4  For dispatch with an inoperative anti-skid system (if approved), the wet runway
acceleratestop distances should be based on an efficiency no higher than that allowed by
CS 25.109(c)(2) for an on-off type of anti-skid system. The safety of this type of operation
should be demonstrated by flight tests conducted in accordance with Paragraph 2 of this
AMC.

5 Distribution of normal load between braked and unbraked wheels

In addition to taking into account the efficiency of the anti-skid system, CS 25.109(b)(2)(ii) also
requires adjusting the braking force for the effect of the distribution of the normal load between
braked and unbraked wheels at the most adverse centre of gravity position approved for take-
off. The stopping force due to braking is equal to the braking coefficient multiplied by the
normal load (i.e. weight) on each braked wheel. The portion of the aeroplane’s weight being
supported by the unbraked wheels (e.g. unbraked nose wheels) does not contribute to the
stopping force generated by the brakes. This effect must be taken into account for the most
adverse centre of gravity position approved for take-off, considering any centre of gravity shifts
that occur due to the dynamics of the stop. The most adverse centre of gravity position is the
position that results in the least load on the braked wheels.

ED Decision 2003/2/RM

Properly designed, constructed and maintained grooved and PFC runways can offer significant
improvements in wet runway braking capability. A conservative level of performance credit is
provided by 25.109(d) to reflect this performance improvement and to provide an incentive for
installing and maintaining such surfaces.

In accordance with CS25.105(c) and 25.109(d), applicants may optionally determine the
acceleratestop distance applicable to wet grooved and PFC runways. These data would be included in
the AFM in addition to the smooth runway accelerate-stop distance data. The braking coefficient for
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determining the accelerate-stop distance on grooved and PFC runways is defined in CS 25.109(d)_as
either 70% of the braking coefficient used to determine the dry runway accelerate-stop distances, or
a curve based on ESDU 71026 data and derived in a manner consistent with that used for smooth
runways. In either case, the brake torque limitations determined on a dry runway may not be
exceeded.

Using a simple factor applied to the dry runway braking coefficient is acceptable for grooved and PFC
runways because the braking coefficient’s variation with speed is much lower on these types of
runways. On smooth wet runways, the braking coefficient varies significantly with speed, which makes
it inappropriate to apply a simple factor to the dry runway braking coefficient. For applicants who
choose to determine the grooved/PFC wet runway accelerate-stop distances in a manner consistent
with that used for smooth runways, CS 25.109(d)(2) provides the maximum tyre-to-ground braking
coefficient applicable to grooved and PFC runways. This maximum tyre-to-ground braking coefficient
must be adjusted for the anti-skid system efficiency, either by using the value specified in
CS 25.109(c)(2) appropriate to the type of anti-skid system installed, or by using a specific efficiency
established by the applicant. As anti-skid system performance depends on the characteristics of the
runway surface, a system that has been tuned for optimum performance on a smooth surface may
not achieve the same level of efficiency on a grooved or porous friction course runway, and vice versa.
Consequently, if the applicant elects to establish a specific efficiency for use with grooved or PFC
surfaces, anti-skid efficiency testing should be conducted on a wet runway with such a surface, in
addition to testing on a smooth runway. Means other than flight testing may be acceptable, such as
using the efficiency previously determined for smooth wet runways, if that efficiency is shown to be
representative of, or conservative for, grooved and PFC runways. The resulting braking force for
grooved/PFC wet runways must be adjusted for the effect of the distribution of the normal load
between braked and unbraked wheels. This adjustment will be similar to that used for determining
the braking force for smooth runways, except that the braking dynamics should be appropriate to the
braking force achieved on grooved and PFC wet runways. Due to the increased braking force on
grooved and PFC wet runways, an increased download on the nose wheel and corresponding
reduction in the download on the main gear is expected.

ED Decision 2003/2/RM

In accordance with CS 25.109(f), reverse thrust may not be used to determine the accelerate-stop
distances for a dry runway. For wet runway accelerate-stop distances, however, CS 25.109(f) allows
credit for the stopping force provided by reverse thrust, if the requirements of CS 25.109(e) are met.
In addition, the procedures associated with the use of reverse thrust, which CS 25.101(f) requires the
applicant to provide, must meet the requirements of CS 25.101(h). The following criteria provide
acceptable means of demonstrating compliance with these requirements:

1 Procedures for using reverse thrust during a rejected take-off must be developed and
demonstrated. These procedures should include all of the pilot actions necessary to obtain the
recommended level of reverse thrust, maintain directional control and safe engine operating
characteristics, and return the reverser(s), as applicable, to either the idle or the stowed
position. These procedures need not be the same as those recommended for use during a
landing stop, but must not result in additional hazards, (e.g., cause a flame out or any adverse
engine operating characteristics), nor may they significantly increase flightcrew workload or
training needs.

2 It should be demonstrated that using reverse thrust during a rejected take-off complies with
the engine operating characteristics requirements of CS 25.939(a). No adverse engine operating
characteristics should be exhibited. The reverse thrust procedures may specify a speed at which
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10

the reverse thrust is to be reduced to idle in order to maintain safe engine operating
characteristics.

The time sequence for the actions necessary to obtain the recommended level of reverse thrust
should be demonstrated by flight test. The time sequence used to determine the accelerate-
stop distances should reflect the most critical case relative to the time needed to deploy the
thrust reversers. For example, on some aeroplanes the outboard thrust reversers are locked out
if an outboard engine fails. This safety feature prevents the pilot from applying asymmetric
reverse thrust on the outboard engines, but it may also delay the pilot’s selection of reverse
thrust on the operable reversers. In addition, if the selection of reverse thrust is the fourth or
subsequent pilot action to stop the aeroplane (e.g., after manual brake application,
thrust/power reduction, and spoiler deployment), a one second delay should be added to the
demonstrated time to select reverse thrust. (See figure 1 of AMC 25.101(h)(3).)

The response times of the affected aeroplane systems to pilot inputs should be taken into
account. For example, delays in system operation, such as thrust reverser interlocks that
prevent the pilot from applying reverse thrust until the reverser is deployed, should be taken
into account. The effects of transient response characteristics, such as reverse thrust engine
spin-up, should also be included.

To enable a pilot of average skill to consistently obtain the recommended level of reverse thrust
under typical in-service conditions, a lever position that incorporates tactile feedback (e.g., a
detent or stop) should be provided. If tactile feedback is not provided, a conservative level of
reverse thrust should be assumed.

The applicant should demonstrate that exceptional skill is not required to maintain directional
control on a wet runway with a 19 km/h (ten knot) crosswind from the most adverse direction.
For demonstration purposes, a wet runway may be simulated by using a castering nosewheel
on a dry runway. Symmetric braking should be used during the demonstration, and both all-
engines-operating and critical-engine-inoperative reverse thrust should be considered. The
brakes and thrust reversers may not be modulated to maintain directional control. The reverse
thrust procedures may specify a speed at which the reverse thrust is reduced to idle in order to
maintain directional controllability.

To meet the requirements of CS 25.101(h)(2) and 25.109(e)(1) the probability of failure to
provide the recommended level of reverse thrust should be no greater than 1 per 1000
selections. The effects of any system or component malfunction or failure should not create an
additional hazard.

The number of thrust reversers used to determine the wet runway accelerate-stop distance
data provided in the AFM should reflect the number of engines assumed to be operating during
the rejected take-off along with any applicable system design features. The all-engines-
operating accelerate-stop distances should be based on all thrust reversers operating. The one-
engine-inoperative accelerate-stop distances should be based on failure of the critical engine.
For example, if the outboard thrust reversers are locked out when an outboard engine fails, the
one-engine-inoperative accelerate stop distances can only include reverse thrust from the
inboard engine thrust reversers.

For the engine failure case, it should be assumed that the thrust reverser does not deploy (i.e.,
no reverse thrust or drag credit for deployed thrust reverser buckets on the failed engine).

For approval of dispatch with one or more inoperative thrust reverser(s), the associated
performance information should be provided either in the Aeroplane Flight Manual or the
Master Minimum Equipment List.
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11  The effective stopping force provided by reverse thrust in each, or at the option of the applicant,
the most critical take-off configuration, should be demonstrated by flight test. Flight test
demonstrations should be conducted to substantiate the accelerate-stop distances, and should
include the combined use of all the approved means for stopping the aeroplane. These
demonstrations may be conducted on a dry runway.

12 For turbo-propeller powered aeroplanes, the criteria of paragraphs 1 to 11 above remain
generally applicable. Additionally, the propeller of the inoperative engine should be in the
position it would normally assume when an engine fails and the power lever is closed. Reverse
thrust may be selected on the remaining engine(s). Unless this is achieved by a single action to
retard the power lever(s) from the take-off setting without encountering a stop or lockout, it
must be regarded as an additional pilot action for the purposes of assessing delay times. If this
is the fourth or subsequent pilot action to stop the aeroplane, a one second delay should be
added to the demonstrated time to select reverse thrust.

CS 25.111 Take-off path

ED Decision 2015/008/R

(See AMC 25.111)

(a)  The take-off path extends from a standing start to a point in the take-off at which the aeroplane
is 457 m (1500 ft) above the take-off surface, or at which the transition from the take-off to the
en-route configuration is completed and Vero is reached, whichever point is higher. In addition —

(1)  The take-off path must be based on the procedures prescribed in CS 25.101(f);

(2) Theaeroplane must be accelerated on the ground to Vg, at which point the critical engine
must be made inoperative and remain inoperative for the rest of the take-off; and

(3)  After reaching Vg, the aeroplane must be accelerated to V..

(b)  During the acceleration to speed V,, the nose gear may be raised off the ground at a speed not
less than Vk. However, landing gear retraction may not be begun until the aeroplane is airborne.

(See AMC 25.111(b).)

(c)  During the take-off path determination in accordance with sub-paragraphs (a) and (b) of this
paragraph —

(1) The slope of the airborne part of the take-off path must be positive at each point;

(2)  The aeroplane must reach V; before it is 11 m (35 ft) above the take-off surface and must
continue at a speed as close as practical to, but not less than V; until it is 122 m (400 ft)
above the take-off surface;

(3) Ateach point along the take-off path, starting at the point at which the aeroplane reaches
122 m (400 ft) above the take-off surface, the available gradient of climb may not be less
than —

(i) 1-2% for two-engined aeroplanes;
(i)  1-5% for three-engined aeroplanes; and
(iii)  1-7% for four-engined aeroplanes,

(4) The aeroplane configuration may not be changed, except for gear retraction and
automatic propeller feathering, and no change in power or thrust that requires action by
the pilot may be made, until the aeroplane is 122 m (400 ft) above the take-off surface,
and
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(5) IfCS25.105(a)(2) requires the take-off path to be determined for flight in icing conditions,
the airborne part of the take-off must be based on the aeroplane drag:

(i) With the most critical of the “Take-off Ice” accretion(s) defined in Appendices C
and O, as applicable, in accordance with CS 25.21(g), from a height of 11 m (35 ft)
above the take-off surface up to the point where the aeroplane is 122 m (400 ft)
above the take-off surface; and

(ii)  With the most critical of the “Final Take-off Ice” accretion(s) defined in Appendices
C and O, as applicable, in accordance with CS 25.21(g), from the point where the
aeroplane is 122 m (400 ft) above the take-off surface to the end of the take-off
path.

(d) The take-off path must be determined by a continuous demonstrated take-off or by synthesis
from segments. If the take-off path is determined by the segmental method —

(1) The segments must be clearly defined and must relate to the distinct changes in the
configuration, power or thrust, and speed,;

(2) The weight of the aeroplane, the configuration, and the power or thrust must be constant
throughout each segment and must correspond to the most critical condition prevailing
in the segment;

(3) The flight path must be based on the aeroplane’s performance without ground effect;
and

(4)  The take-off path data must be checked by continuous demonstrated take-offs up to the
point at which the aeroplane is out of ground effect and its speed is stabilised, to ensure
that the path is conservative to the continuous path.

The aeroplane is considered to be out of the ground effect when it reaches a height equal
to its wing span.

(e)  Not required for CS-25.

[Amdt 25/3]
[Amdt 25/16]

ED Decision 2003/2/RM
The height references in CS 25.111 should be interpreted as geometrical heights.

ED Decision 2003/2/RM
1 Rotation speed, Vg, is intended to be the speed at which the pilot initiates action to raise the

nose gear off the ground, during the acceleration to V,; consequently, the take-off path
determination, in accordance with CS 25.111(a) and (b), should assume that pilot action to raise
the nose gear off the ground will not be initiated until the speed Vi has been reached.

2 The time between lift-off and the initiation of gear retraction during take-off distance
demonstrations should not be less than that necessary to establish an indicated positive rate of
climb plus one second. For the purposes of flight manual expansion, the average demonstrated
time delay between lift-off and initiation of gear retraction may be assumed; however, this
value should not be less than 3 seconds.
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CS 25.113 Take-off distance and take-off run

ED Decision 2016/010/R

(See AMC 25.113)

(a) Take-off distance on a dry runway is the greater of —

(1)

(2)

The horizontal distance along the take-off path from the start of the take-off to the point
at which the aeroplane is 11 m (35 ft) above the take-off surface, determined under
CS 25.111 for a dry runway; or

115% of the horizontal distance along the take-off path, with all engines operating, from
the start of the take-off to the point at which the aeroplane is 11 m (35 ft) above the take-
off surface, as determined by a procedure consistent with CS25.111. (See
AMC 25.113(a)(2), (b)(2) and (c)(2).)

(b)  Take-off distance on a wet runway is the greater of —

(1)

(2)

(c) If the
distan

(1)

(2)

[Amdt 25/9]
[Amdt 25/18]

The take-off distance on a dry runway determined in accordance with sub-paragraph (a)
of this paragraph; or

The horizontal distance along the take-off path from the start of the take-off to the point
at which the aeroplane is 4,6 m (15 ft) above the take-off surface, achieved in a manner
consistent with the achievement of V, before reaching 11 m (35 ft) above the take-off
surface, determined under CS 25.111 for a wet runway. (See AMC 25.113(a)(2), (b)(2) and

(c)(2).)

take-off distance does not include a clearway, the take-off run is equal to the take-off
ce. If the take-off distance includes a clearway —

The take-off run on a dry runway is the greater of —

(i) The horizontal distance along the take-off path from the start of the takeoff to a
point equidistant between the point at which V\of is reached and the point at which
the aeroplane is 11 m (35 ft) above the take-off surface, as determined under
CS 25.111 for a dry runway; or

(i)  115% of the horizontal distance along the take-off path, with all engines operating,
from the start of the take-off to a point equidistant between the point at which
VLOF is reached and the point at which the aeroplane is 11 m (35 ft) above the
take-off surface, determined by a procedure consistent with CS 25.111. (See
AMC 25.113(a)(2), (b)(2) and (c)(2).)

The take-off run on a wet runway is the greater of —

(i) The horizontal distance along the take-off path from the start of the takeoff to the
point at which the aeroplane is 4,6 m (15 ft) above the take-off surface, achieved
in @ manner consistent with the achievement of V, before reaching 11 m (35 ft)
above the take-off surface, determined under CS 25.111 for a wet runway; or

(i)  115% of the horizontal distance along the take-off path, with all engines operating,
from the start of the take-off to a point equidistant between the point at which
Vioris reached and the point at which the aeroplane is 11 m (35 ft) above the take-
off surface, determined by a procedure consistent with CS25.111. (See
AMC 25.113(a)(2),(b)(2) and (c)(2))
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ED Decision 2003/2/RM

In establishment of the take-off distance and take-off run, with all engines operating, in accordance
with CS 25.113(a), (b) and (c), the flight technique should be such that —

a. A speed of not less than V; is achieved before reaching a height of 11 m (35 ft) above the take-
off surface,

b. It is consistent with the achievement of a smooth transition to a steady initial climb speed of
not less than V, + 19 km/h (10 kt) at a height of 122 m (400 ft) above the take-off surface.

CS 25.115 Take-off flight path

ED Decision 2003/2/RM

(a)  The take-off flight path must be considered to begin 11 m (35 ft) above the take-off surface at
the end of the take-off distance determined in accordance with CS 25.113(a) or (b) as
appropriate for the runway surface condition.

(b)  The net take-off flight path data must be determined so that they represent the actual take-off
flight paths (determined in accordance with CS 25.111 and with sub-paragraph (a) of this
paragraph) reduced at each point by a gradient of climb equal to —

(1) 0-8% for two-engined aeroplanes;
(2) 0-9% for three-engined aeroplanes; and
(3) 1:0% for four-engined aeroplanes.

(c)  The prescribed reduction in climb gradient may be applied as an equivalent reduction in
acceleration along that part of the take-off flight path at which the aeroplane is accelerated in
level flight.

CS 25.117 Climb: general

ED Decision 2003/2/RM

Compliance with the requirements of CS 25.119 and 25.121 must be shown at each weight, altitude,
and ambient temperature within the operational limits established for the aeroplane and with the
most unfavourable centre of gravity for each configuration.
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CS 25.119 Landing climb: all engines operating

ED Decision 2016/010/R
(See AMC 25.119)

In the landing configuration, the steady gradient of climb may not be less than 3:2%, with the engines
at the power or thrust that is available 8 seconds after initiation of movement of the power or thrust
controls from the minimum flight idle to the go-around power or thrust setting; and

(a) In non-icing conditions, with a climb speed of VREF determined in accordance with
CS 25.125(b)(2)(i); and

(b) Inicing conditions with the most critical of the “Landing Ice” accretion(s) defined in Appendices
C and O, as applicable, in accordance with CS 25.21(g), and with a climb speed of Vge
determined in accordance with CS 25.125(b)(2)(i).

[Amdt 25/3]
[Amdt 25/16]
[Amdt 25/18]

ED Decision 2020/024/R Applicable from 22.6.2021
In establishing the thrust specified in CS 25.119, either —

a. Engine acceleration tests should be conducted using the most critical combination of the
following parameters:

i. Altitude;

ii. Airspeed;

iii. Engine bleed;

iv.  Engine power off-take;

likely to be encountered during an approach to a landing airfield within the altitude range for
which landing certification is sought; or

b. The thrust specified in CS 25.119 should be established as a function of these parameters.

For aeroplanes equipped with a reduced go-around (RGA) thrust or power function, the climb
requirements specified in CS 25.119 are applicable with the RGA function active. During the
determination of the maximum thrust or power specified in AMC 25.119 a. and b. the thrust or
power controls should be moved to the RGA thrust or power setting. This is consistent with an
AFM all-engines-operating go-around procedure which recommends the use of an RGA function
(see AMC 25.143(b)(4)). In exceptional circumstances such as in the presence of wind shear or
of unplanned obstacles, the flight crew may elect to use go-around thrust or power that exceeds
the RGA setting. However, the applicant is not required to provide AFM climb gradient
performance for this situation.

If an AFM go-around procedure is approved to use thrust or power above the RGA setting, then
the climb requirements of CS 25.119 will apply at the higher thrust or power setting.

[Amdt 25/3]
[Amdt 25/26]
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CS 25.121 Climb: one-engine-inoperative

ED Decision 2015/008/R

(See AMC 25.121)

(a)

(b)

Take-off; landing gear extended. (See AMC 25.121(a).) In the critical take-off configuration
existing along the flight path (between the points at which the aeroplane reaches Vior and at
which the landing gear is fully retracted) and in the configuration used in CS 25.111 but without
ground effect, the steady gradient of climb must be positive for two-engined aeroplanes, and
not less than 0-:3% for three-engined aeroplanes or 0-5% for fourengined aeroplanes, at Vior and
with —

(1)  Thecritical engine inoperative and the remaining engines at the power or thrust available
when retraction of the landing gear is begun in accordance with CS 25.111 unless there
is a more critical power operating condition existing later along the flight path but before
the point at which the landing gear is fully retracted (see AMC 25.121(a)(1)); and

(2) The weight equal to the weight existing when retraction of the landing gear is begun
determined under CS 25.111.

Take-off; landing gear retracted. In the take-off configuration existing at the point of the flight
path at which the landing gear is fully retracted, and in the configuration used in CS 25.111 but
without ground effect,

(1) the steady gradient of climb may not be less than 2-:4% for two-engined aeroplanes, 2:7%
for three-engined aeroplanes and 3-:0% for four-engined aeroplanes, at V, with —

(i) The critical engine inoperative, the remaining engines at the take-off power or
thrust available at the time the landing gear is fully retracted, determined under
CS 25.111, unless there is a more critical power operating condition existing later
along the flight path but before the point where the aeroplane reaches a height of
122 m (400 ft) above the take-off surface (see AMC 25.121(b)(1)(i)) ; and

(i)  The weight equal to the weight existing when the aeroplane’s landing gear is fully
retracted, determined under CS 25.111.

(2)  The requirements of sub-paragraph (b)(1) of this paragraph must be met:
(i) In non-icing conditions; and

(i)  Inicing conditions with the most critical of the “Take-off Ice” accretion(s) defined
in Appendices C and O, as applicable, in accordance with CS 25.21(g), if in the
configuration used to show compliance with CS 25.121(b) with this “Take-off Ice”
accretion:

(A) The stall speed at maximum take-off weight exceeds that in non-icing
conditions by more than the greater of 5.6 km/h (3 knots) CAS or 3% of VSR;
or

(B) The degradation of the gradient of climb determined in accordance with CS
25.121(b) is greater than one-half of the applicable actual-to-net take-off
flight path gradient reduction defined in CS 25.115(b).
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(c)  Final take-off. In the en-route configuration at the end of the take-off path determined in
accordance with CS 25.111:

(1) the steady gradient of climb may not be less than 1:2% for two-engined aeroplanes, 1-5%
for three-engined aeroplanes, and 1:7% for four-engined aeroplanes, at Vero and with —

(i) The critical engine inoperative and the remaining engines at the available
maximum continuous power or thrust; and

(i)  The weight equal to the weight existing at the end of the take-off path, determined
under CS 25.111.

(2)  The requirements of sub-paragraph (c)(1) of this paragraph must be met:
(i) In non-icing conditions; and

(ii)  In icing conditions with themost critical of the “Final Take-off Ice” accretion(s)
defined in Appendices C and O, as applicable, in accordance with CS 25.21(g), if in
the configuration used to show compliance with CS 25.121(b) with this “Take-off
Ice” accretion:

(A)  The stall speed at maximum take-off weight exceeds that in non-icing
conditions by more than the greater of 5.6 km/h (3 knots) CAS or 3% of VSR;
or

(B) The degradation of the gradient of climb determined in accordance with CS
25.121(b) is greater than one-half of the applicable actual-to-net take-off
flight path gradient reduction defined in CS 25.115(b).

(d)  Approach. In a configuration corresponding to the normal all-engines-operating procedure in
which Vsg for this configuration does not exceed 110% of the Vsg for the related all-engines-
operating landing configuration:

(1)  steady gradient of climb may not be less than 2:1% for two-engined aeroplanes, 2:4% for
three-engined aeroplanes and 2-7% for four-engined aeroplanes, with —

(i) The critical engine inoperative, the remaining engines at the go-around power or
thrust setting;

(i)  The maximum landing weight;

(iii) A climb speed established in connection with normal landing procedures, but not
more than 1-4 Vs; and

(iv)  Landing gear retracted.
(2) The requirements of sub-paragraph (d)(1) of this paragraph must be met:
(i) In non-icing conditions; and

(ii)  Inicing conditions with the most critical of the Approach Ice accretion(s) defined
in Appendices C and O, as applicable, in accordance with CS 25.21(g). The climb
speed selected for non-icing conditions may be used if the climb speed for icing
conditions, computed in accordance with sub-paragraph (d)(1)(iii) of this
paragraph, does not exceed that for non-icing conditions by more than the greater
of 5.6 km/h (3 knots) CAS or 3%.

[Amdt 25/3]
[Amdt 25/16]
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ED Decision 2003/2/RM

1 In showing compliance with CS 25.121 it is accepted that bank angles of up to 2° to 3° toward
the operating engine(s) may be used.

2 The height references in CS 25.121 should be interpreted as geometrical heights.

ED Decision 2003/2/RM

The configuration of the landing gear used in showing compliance with the climb requirements of CS
25.121(a) may be that finally achieved following ‘gear down’ selection.

ED Decision 2003/2/RM

A ‘power operating condition” more critical than that existing at the time when retraction of the
landing gear is begun would occur, for example, if water injection were discontinued prior to reaching
the point at which the landing gear is fully retracted.

ED Decision 2007/010/R

A ‘power operating condition’ more critical than that existing at the time the landing gear is fully
retracted would occur, for example, if water injection were discontinued prior to reaching a gross
height of 122 m (400 ft).

[Amdt 25/3]

CS 25.123 En-route flight paths

ED Decision 2015/008/R
(See AMC 25.123)

(a)  For the en-route configuration, the flight paths prescribed in sub-paragraphs (b) and (c) of this
paragraph must be determined at each weight, altitude, and ambient temperature, within the
operating limits established for the aeroplane. The variation of weight along the flight path,
accounting for the progressive consumption of fuel and oil by the operating engines, may be
included in the computation. The flight paths must be determined at a selected speed not less
than VFTO, with —

(1) The most unfavourable centre of gravity;

(2)  The critical engines inoperative;

(3) The remaining engines at the available maximum continuous power or thrust; and

(4) The means for controlling the engine-cooling air supply in the position that provides

adequate cooling in the hot-day condition.

(b)  The one-engine-inoperative net flight path data must represent the actual climb performance
diminished by a gradient of climb of 1-1% for two-engined aeroplanes, 1-4% for three-engined
aeroplanes, and 1-6% for four-engined aeroplanes.

(1)  Innon-icing conditions; and

Powered by EASA eRules Page 137 of 1478 Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F PERFORMANCE

(2) Inicing conditions with the “En-route Ice” accretion defined in Appendices C and O, as
applicable, in accordance with CS 25.21(g), if:

(i) A speed of 1.18Vsg with the most critical of the “En-route Ice ” accretion(s) exceeds
the en-route speed selected in non-icing conditions by more than the greater of
5.6 km/h (3 knots) CAS or 3% of Vs, or

(ii)  The degradation of the gradient of climb is greater than one-half of the applicable
actual-to-net flight path reduction defined in sub-paragraph (b) of this paragraph.

(c)  For three- or four-engined aeroplanes, the two-engine-inoperative net flight path data must
represent the actual climb performance diminished by a gradient climb of 0:3% for three-
engined aeroplanes and 0-5% for four-engined aeroplanes.

[Amdt 25/3]
[Amdt 25/16]

ED Decision 2003/2/RM

If, in showing compliance with CS 25.123, any credit is to be taken for the progressive use of fuel by
the operating engines, the fuel flow rate should be assumed to be 80% of the engine specification flow
rate at maximum continuous power, unless a more appropriate figure has been substantiated by flight
tests.

CS 25.125 Landing

ED Decision 2016/010/R

(a)  The horizontal distance necessary to land and to come to a complete stop from a point 15 m
(50 ft) above the landing surface must be determined (for standard temperatures, at each
weight, altitude and wind within the operational limits established by the applicant for the
aeroplane):

(1)  Innon-icing conditions; and

(2) In icing conditions with the most critical of the “Landing Ice” accretion(s) defined in
Appendices C and O, as applicable, in accordance with CS 25.21(g), if Vgree for icing
conditions exceeds Vrer for non-icing conditions by more than 9.3 km/h (5 knots) CAS at
the maximum landing weight

(b)  In determining the distance in (a):
(1) The aeroplane must be in the landing configuration.

(2) Astabilised approach, with a calibrated airspeed of not less than Vger, must be maintained
down to the 15 m (50 ft) height.

(i) In non-icing conditions, Vgrer may not be less than:
(A)  1.23 Vsgo;
(B)  VwmcL established under CS25.149(f); and
(C) A speed that provides the manoeuvring capability specified in CS 25.143(h).
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(3)

(4)

(5)

(ii)  Inicing conditions, Vger may not be less than:
(A)  The speed determined in sub-paragraph (b)(2)(i) of this paragraph;

(B)  1.23 Vspo with the most critical of the "Landing Ice" accretion(s) defined in
Appendices C and O, as applicable, in accordance with CS 25.21(g), if that
speed exceeds Vger for non-icing conditions by more than 9.3 km/h (5 knots)
CAS; and

(C) A speed that provides the manoeuvring capability specified in CS 25.143(h)
with the most critical of the “ Landing ice accretion(s) defined in appendices
Cand O, as applicable, in accordance with CS 25.21(g).

Changes in configuration, power or thrust, and speed, must be made in accordance with
the established procedures for service operation. (See AMC 25.125(b)(3).)

The landing must be made without excessive vertical acceleration, tendency to bounce,
nose over or ground loop.

The landings may not require exceptional piloting skill or alertness.

(c)  The landing distance must be determined on a level, smooth, dry, hard-surfaced runway. (See

AMC 25.125(c).) In addition —

(1)

(2)

(3)

The pressures on the wheel braking systems may not exceed those specified by the brake
manufacturer;

The brakes may not be used so as to cause excessive wear of brakes or tyres (see
AMC 25.125(c)(2)); and

Means other than wheel brakes may be used if that means —
(i) Is safe and reliable;
(ii)  Is used so that consistent results can be expected in service; and

(iii)  Is such that exceptional skill is not required to control the aeroplane.

(d)  Reserved.

(e) Reserved.

(f) The landing distance data must include correction factors for not more than 50% of the nominal
wind components along the landing path opposite to the direction of landing, and not less than
150% of the nominal wind components along the landing path in the direction of landing.

(g) [Ifany

device is used that depends on the operation of any engine, and if the landing distance

would be noticeably increased when a landing is made with that engine inoperative, the landing
distance must be determined with that engine inoperative unless the use of compensating
means will result in a landing distance not more than that with each engine operating.

[Amdt 25/3]
[Amdt 25/16]
[Amdt 25/18]
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ED Decision 2007/010/R

No changes in configuration, addition of thrust, or nose depression should be made after reaching 15
m (50 ft) height.

[Amdt 25/3]

ED Decision 2007/010/R

1 During measured landings, if the brakes can be consistently applied in a manner permitting the
nose gear to touch down safely, the brakes may be applied with only the main wheels firmly on
the ground. Otherwise, the brakes should not be applied until all wheels are firmly on the
ground.

2 This is not intended to prevent operation in the normal way of automatic braking systems
which, for instance, permit brakes to be selected on before touchdown.

[Amdt 25/3]

ED Decision 2007/010/R

To ensure compliance with CS 25.125(c)(2), a series of six measured landings should be conducted on
the same set of wheel brakes and tyres.

[Amdt 25/3]
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CONTROLLABILITY AND MANOEUVRABILITY

CS 25.143 General

ED Decision 2020/024/R Applicable from 22.6.2021

(a) (See AMC 25.143(a) and (b)) The aeroplane must be safely controllable and manoeuvrable
during:

(1) take-off;

(2) climb;

(3) level flight;

(4) descent;

(5) approach and go-around; and
(6) approach and landing.

(b)  (See AMC 25.143(a) and (b)) It must be possible to make a smooth transition from one flight
condition to any other flight condition without exceptional piloting skill, alertness, or strength,
and without danger of exceeding the aeroplane limit-load factor under any probable operating
conditions, including:

(1)  The sudden failure of the critical engine; (See AMC 25.143(b)(1).)

(2)  For aeroplanes with three or more engines, the sudden failure of the second critical
engine when the aeroplane is in the en-route, approach, or landing configuration and is
trimmed with the critical engine inoperative; and

(3) Configuration changes, including deployment or retraction of deceleration devices; and

(4) Go-around manoeuvres with all engines operating. The assessment must include, in
addition to controllability and manoeuvrability aspects, the flight crew workload and the
risk of a somatogravic illusion. (See AMC 25.143(b)(4))

(c)  Theaeroplane must be shown to be safely controllable and manoeuvrable with the most critical
ice accretion(s) appropriate to the phase of flight as defined in appendices C and O, as
applicable, in accordance with CS 25.21(g), and with the critical engine inoperative and its
propeller (if applicable) in the minimum drag position:

(1) At the minimum V; for take-off;
(2)  During an approach and go-around; and
(3) During an approach and landing.

(d)  The following table prescribes, for conventional wheel type controls, the maximum control
forces permitted during the testing required by sub-paragraphs (a) through (c) of this

paragraph. (See AMC 25.143(d)):
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(e)

(f)

(8)

(h)

MANOEUVRABILITY

Force, in newton (pounds), applied to the
control wheel or rudder pedals
For sh lication for pitch Il

or short term app |cat|c?n or pitch and ro 334 (75) 222 (50)
control — two hands available for control
For short term appllcat!on for pitch and roll 222 (50) 111 (25) _
control — one hand available for control
For short term application for yaw control - - 667 (150)
For long term application 44,5 (10) 22 (5) 89 (20)

Approved operating procedures or conventional operating practices must be followed when
demonstrating compliance with the control force limitations for short term application that are
prescribed in sub-paragraph (d) of this paragraph. The aeroplane must be in trim, or as near to
being in trim as practical, in the immediately preceding steady flight condition. For the take-off
condition, the aeroplane must be trimmed according to the approved operating procedures.

When demonstrating compliance with the control force limitations for long term application
that are prescribed in sub-paragraph (d) of this paragraph, the aeroplane must be in trim, or as
near to being in trim as practical.

When manoeuvring at a constant airspeed or Mach number (up to Vic/Mkc), the stick forces and
the gradient of the stick force versus manoeuvring load factor must lie within satisfactory limits.
The stick forces must not be so great as to make excessive demands on the pilot’s strength when
manoeuvring the aeroplane (see AMC No. 1 to CS 25.143(g)), and must not be so low that the
aeroplane can easily be overstressed inadvertently. Changes of gradient that occur with
changes of load factor must not cause undue difficulty in maintaining control of the aeroplane,
and local gradients must not be so low as to result in a danger of over-controlling. (See AMC No.
2 to CS 25.143(g)).

(See AMC 25.143(h)). The manoeuvring capabilities in a constant speed coordinated turn at
forward centre of gravity, as specified in the following table, must be free of stall warning or
other characteristics that might interfere with normal manoeuvring.

CONFIGURATION MANOEUVRING BANK ANGLE THRUST/POWER SETTING
IN A COORDINATED TURN

TAKE-OFF ASYMMETRIC WAT-LIMITED ()

TAKE-OFF Vo + xx @ 40° ALL ENGINES OPERATING CLIMB ©)

EN-ROUTE Vo 40° ASYMMETRIC WAT-LIMITED ()

LANDING Vrer 40° SYMMETRIC FOR —3° FLIGHT PATH
ANGLE

(1) A combination of weight, altitude and temperature (WAT) such that the thrust or power
setting produces the minimum climb gradient specified in CS 25.121 for the flight
condition.

(2)  Airspeed approved for all-engines-operating initial climb.

(3) That thrust or power setting which, in the event of failure of the critical engine and
without any crew action to adjust the thrust or power of the remaining engines, would
result in the thrust or power specified for the take-off condition at V5, or any lesser thrust
or power setting that is used for all-engines-operating initial climb procedures.
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(i) When demonstrating compliance with CS 25.143 in icing conditions -

(1)  Controllability must be demonstrated with the most critical of the ice accretion(s) for the
particular phase of flight as defined in Appendices C and O, as applicable, in accordance

with CS 25.21(g).

(2) It must be shown that a push force is required throughout a pushover manoeuvre down
to a zero g load factor, or the lowest load factor obtainable if limited by elevator power
or other design characteristic of the flight control system. It must be possible to promptly
recover from the manoeuvre without exceeding a pull control force of 222 N. (50 Ibf);
and

(3)  Anychanges in force that the pilot must apply to the pitch control to maintain speed with
increasing sideslip angle must be steadily increasing with no force reversals, unless the
change in control force is gradual and easily controllable by the pilot without using
exceptional piloting skill, alertness, or strength.

(i) For flight in icing conditions before the ice protection system has been activated and is
performing its intended function, it must be demonstrated in flight with the most critical of the
ice accretion(s) defined in appendix C, part ll(e), and Appendix O, part ll(d), as applicable, in
accordance with CS 25.21(g), that:

(1) The aeroplane is controllable in a pull-up manoeuvre up to 1.5 g load factor; and

(2)  There is no pitch control force reversal during a pushover manoeuvre down to 0.5 g load
factor.

(k)  Side stick controllers

In lieu of the maximum control forces provided in CS 25.143(d) for pitch and roll, and in lieu of
specific pitch force requirements of CS 25.145(b) and CS 25.175(d), it must be shown that the
temporary and maximum prolonged force levels for side stick controllers are suitable for all
expected operating conditions and configurations, whether normal or non-normal.

It must be shown by flight tests that turbulence does not produce unsuitable pilot-in-the-loop
control problems when considering precision path control/tasks.

(N Electronic flight control systems

For electronic flight control systems (EFCS) which embody a normal load factor limiting system
and in the absence of aerodynamic limitation (lift capability at maximum angle of attack),

(1)  The positive limiting load factor must not be less than:

(i) 2.5 g with the EFCS functioning in its normal mode and with the high-lift devices
retracted up to Vmo/Mwmo. The positive limiting load factor may be gradually
reduced down to 2.25 g above Vmvo/Mwo.;

(ii) 2.0 g with the EFCS functioning in its normal mode and with the high-lift devices
extended.

(2) The negative limiting load factor must be equal to or more negative than:

(i) -1.0 g with the EFCS functioning in its normal mode and with the high-lift devices
retracted;

(ii)  0g with the EFCS functioning in its normal mode and with the high-lift devices
extended.
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(3) The maximum reachable positive load factor wings level may be limited by flight control
system characteristics or flight envelope protections (other than load factor limitation),
provided that:

(i) the required values are readily achievable in turn, and
(ii)  wings level pitch up responsiveness is satisfactory.

(4) The maximum reachable negative load factor may be limited by flight control system
characteristics or flight envelope protections (other than load factor limitation), provided
that:

(i) pitch down responsiveness is satisfactory, and

(ii)  from level flight, 0 g is readily achievable, or, at least, a trajectory change of 5
degrees per second is readily achievable at operational speeds (from Vsto Max
speed — 10 kt. Vs is the lowest speed that the crew may fly with auto thrust or auto
pilot engaged. Max speed — 10 kt) is intended to cover typical margin from
Vmo/Mwo to cruise speeds and typical margin from Ve to standard speed in high-
lift configurations.

(5) Compliance demonstrations with the above requirements may be performed without ice
accretion on the airframe.

[Amdt 25/3]

[Amdt 25/7)

[Amdt 25/13]
[Amdt 25/15]
[Amdt 25/16]
[Amdt 25/18]
[Amdt 25/21]
[Amdt 25/26]

ED Decision 2003/2/RM

In showing compliance with the requirements of CS 25.143(a) and (b) account should be taken of
aeroelastic effects and structural dynamics (including aeroplane response to rough runways and water
waves) which may influence the aeroplane handling qualities in flight and on the surface. The
oscillation characteristics of the flightdeck, in likely atmospheric conditions, should be such that there
is no reduction in ability to control and manoeuvre the aeroplane safely.

ED Decision 2003/2/RM

1 An acceptable means of showing compliance with CS 25.143(b)(1) is to demonstrate that it is
possible to regain full control of the aeroplane without attaining a dangerous flight condition in
the event of a sudden and complete failure of the critical engine in the following conditions:

a. At each take-off flap setting at the lowest speed recommended for initial steady climb
with all engines operating after take-off, with —

i All engines, prior to the critical engine becoming inoperative, at maximum take-off
power or thrust;

ii. All propeller controls in the take-off position;
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iii.  The landing gear retracted;
iv.  The aeroplane in trim in the prescribed initial conditions; and
b. With wing-flaps retracted at a speed of 1.23 Vsg; with —

i All engines, prior to the critical engine becoming inoperative, at maximum
continuous power or thrust;

ii. All propeller controls in the en-route position;
iii. The landing gear retracted;
iv. The aeroplane in trim in the prescribed initial conditions.

2 The demonstrations should be made with simulated engine failure occurring during straight
flight with wings level. In order to allow for likely delay in the initiation of recovery action, no
action to recover the aeroplane should be taken for 2 seconds following engine failure. The
recovery action should not necessitate movement of the engine, propeller or trimming controls,
nor require excessive control forces. The aeroplane will be considered to have reached an
unacceptable attitude if a bank angle of 45° is exceeded during recovery.

ED Decision 2020/024/R Applicable from 22.6.2021

1. Background

When full thrust or power is applied during a go-around, an excessive level of performance (rate
of climb, accelerations) may be reached very quickly, and make it difficult for the flight crew to
undertake all the actions required during a go-around, especially in an environment that is
constrained (due to Air Traffic Control instructions, operational procedures, etc) and rapidly
changing.

This level of performance can also generate acceleration levels (in particular, forward linear
accelerations) that could lead to spatial disorientation of the flight crew (e.g. a somatogravic
illusion), in particular when combined with reduced visibility conditions and a lack of monitoring
of primary flight parameters, such as pitch attitude.

Accidents and incidents have occurred during or after go-arounds where somatogravic illusions
have led flight crews to make inappropriate nose-down inputs, leading to an aircraft upset, a
loss of control or a deviation from the normal go-around flight path, and in some cases,
controlled flight into terrain with catastrophic consequences.

Other accidents resulting in loss of control were due to excessive pitch attitudes combined with
the flight crew’s inadequate awareness of the situation.

The risk is higher on aeroplanes that have a large operational range of thrust to weight ratios,
in particular for twin-engine aeroplanes and those with long-range capabilities.

2. Criteria for assessing the go-around manoeuvre risk with respect to somatogravic illusions and
the flight crew workload

2.1 Somatogravic illusions

It is considered that the risk of a somatogravic illusion is high when encountering high
longitudinal acceleration or combined high values of pitch attitude (nose-up), pitch rate
and longitudinal acceleration, associated with a loss of outside visual references.
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2.2

2.3

Workload

In order to provide sufficient time to the flight crew to manage its tasks, and therefore
keep their workload at a reasonable level, longitudinal acceleration and vertical speed
may need to be constrained. The assessment of the workload should be performed
considering the basic workload functions described in Appendix D of CS-25.

Risk assessment and mitigation means

There are no scientifically demonstrated aeroplane performance limits to ensure that the
risks of somatogravic illusions and excessive workloads remain at acceptable levels.
However, the following criteria should not be exceeded during a recommended
go-around manoeuvre:

— a pitch rate value of 4 degrees per second,

— a pitch attitude of 20 degrees nose-up,

— an energy level corresponding to either:
— a vertical speed of 3 000 ft/min at constant calibrated airspeed,
— a climb gradient of 22 % at constant calibrated airspeed, or

— a level flight longitudinal acceleration capability of 7.8 km/h (4.2 kt) per
second.

Note 1: these boundaries should not affect operational performance, as they are
considered to be beyond the operational needs for a go-around.

Note 2: the numbers above should not be considered as hard limits, but as a reference
only.

Design mitigation means should be put in place in order to avoid exceeding these criteria
and reduce the risk at an acceptable level. These means should:

— provide a robust method to reduce the risk identified, and
— be used during recommended go-around procedures.

A reduced go-around (RGA) thrust or power function is considered to be an acceptable
means of mitigation (refer to Chapter 4 below).

Alternatively, exceeding any one of the above criteria should be duly justified by the
applicant and accepted by EASA.

3. Go-around evaluation

Go-around manoeuvres should be performed during flight testing in order to verify, in addition
to the controllability and manoeuvrability aspects, that the flight crew workload and the risk of
a somatogravic illusion are maintained at an acceptable level (for an acceptable level of risk of
a somatogravic illusion, refer to Chapter 2.3 of this AMC). The go-around manoeuvres should
be performed with all engines operating (AEO) and for each approved landing configuration as
per the recommended AFM go-around procedure:

with the most unfavourable, and practicable, combination of centre of gravity position
and weight approved for landing,

with any practicable combination of flight guidance/autothrust-throttle/autopilot to be
approved, including manual,

with a level-off altitude 1 000 ft above the go-around initiation altitude.
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4, Implementation of a reduced go-around (RGA) thrust or power function

The applicant may provide an RGA thrust or power function for use when the flight crew
initiates a go-around. The function should operate with any practicable combination of the flight
guidance/autothrust-throttle/autopilot modes to be approved for operation, including manual
modes.

This function should limit the engine thrust or power applied and maintain the performance of
the aeroplane (in particular, its rate of climb) at a level that:

— is not less than the minimum required performance compatible with the operational
needs and the flight crew workload during this phase; and

— reduces the flight crew’s risk of suffering a somatogravic illusion.

This thrust or power reduction function may be available either through aircraft system
automation or manually.

In any case, acceptable procedure(s) should be available in the aeroplane flight manual (AFM),
and the recommended go-around procedure should be based on the RGA thrust or power
function.

Note: When a reduced go-around thrust or power function is provided, the applicant should
still use the most critical thrust or power within the range of available go-around thrust or
power when showing compliance with the CS-25 specifications.

4.1 Design target

RGA functions with a design target of a 2 000 ft/min rate of climb capability have been
accepted by EASA.

4.2 Cockpit indications and information to the flight crew

In automatic mode, information that thrust or power is reduced in the RGA mode should
be indicated to the flight crew.

In manual mode, the thrust level tables should be made available to the flight crew.
4.3  Evaluation

An evaluation of the go-around manoeuvre with the RGA thrust or power function should
be conducted following the recommendations of Chapter 3 above.

4.4  Thrust or power mode command

It should be possible for the flight crew, at any time and without any delay, to select and
apply the full go-around thrust or power.

The applicant should provide specific procedures for which full thrust or power may be
required, such as wind shear alert procedures, TCAS alert procedures, etc.

4.5 Engine failure during go-around with RGA thrust or power

When an engine failure occurs during a go-around performed with active RGA thrust or
power, if the required thrust or power from the remaining engine(s) to achieve an
adequate performance level cannot be applied automatically, a warning alert to the flight
crew is required to prompt them to take the necessary thrust or power recovery action.
For non-moving autothrust-throttle lever designs or designs relying on manual thrust or
power setting procedures, compelling flight deck alerts may be acceptable in lieu of
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automatic thrust or power recovery of the operating engine(s) to permit the use of
maximum go-around thrust or power for compliance with CS 25.121 (d).

The procedure for the recovery of the engine thrust or power setting must be
demonstrated to be acceptable in terms of the detection of the situation by the pilot and
the required actions in a high-workload environment.

The following items should be evaluated:
— the timeliness of achieving the minimum required performance;
— flight crew awareness (indications, alerting...);
— flight crew actions (commands);
— the flight crew workload in general.
4.6 Performance published in the AFM for RGA thrust or power

The climb performance required by CS 25.119 (in a landing climb, i.e. with all engines
operating) should be based on the actual RGA thrust or power available (applied by
following the recommended AFM procedure). The climb performance required by CS
25.121 (in an approach climb, i.e. with one engine inoperative) should be based on:

— either the RGA thrust or power available, if no thrust or power recovery is
implemented,

— or the go-around thrust or power available after the application of the thrust or
power recovery action (either automatically, or manually after an alert is
triggered). For non-moving autothrust-throttle lever designs or manual thrust or
power setting procedures, compelling flight deck alerts may be acceptable in lieu
of automatic thrust or power recovery of the operating engine to permit the use
of maximum go-around thrust or power for compliance with CS 25.121(d).

[Amdt 25/21]
[Amdt 25/26]

ED Decision 2007/010/R

1 The maximum forces given in the table in CS 25.143(c) for pitch and roll control for short term
application are applicable to manoeuvres in which the control force is only needed for a short
period. Where the manoeuvre is such that the pilot will need to use one hand to operate other
controls (such as the landing flare or go-around, or during changes of configuration or power
resulting in a change of control force that must be trimmed out) the single-handed maximum
control forces will be applicable. In other cases (such as take-off rotation, or manoeuvring
during en-route flight) the two handed maximum forces will apply.

2 Short term and long term forces should be interpreted as follows:—

Short term forces are the initial stabilised control forces that result from maintaining the
intended flight path during configuration changes and normal transitions from one flight
condition to another, or from regaining control following a failure. It is assumed that the pilot
will take immediate action to reduce or eliminate such forces by re-trimming or changing
configuration or flight conditions, and consequently short term forces are not considered to
exist for any significant duration. They do not include transient force peaks that may occur
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during the configuration change, change of flight condition or recovery of control following a
failure.

Long term forces are those control forces that result from normal or failure conditions that
cannot readily be trimmed out or eliminated.

[Amdt 25/3]

ED Decision 2007/010/R

An acceptable means of compliance with the requirement that stick forces may not be excessive when
manoeuvring the aeroplane, is to demonstrate that, in a turn for 0-5g incremental normal acceleration
(0-3g above 6096 m (20 000 ft)) at speeds up to Vec/Mec, the average stick force gradient does not
exceed 534 N (120 Ibf)/g.

[Amdt 25/3]

ED Decision 2007/010/R

1 The objective of CS 25.143(g) is to ensure that the limit strength of any critical component on
the aeroplane would not be exceeded in manoeuvring flight. In much of the structure the load
sustained in manoeuvring flight can be assumed to be directly proportional to the load factor
applied. However, this may not be the case for some parts of the structure, e.g., the tail and
rear fuselage. Nevertheless, it is accepted that the aeroplane load factor will be a sufficient
guide to the possibility of exceeding limit strength on any critical component if a structural
investigation is undertaken whenever the design positive limit manoeuvring load factor is
closely approached. If flight testing indicates that the design positive limit manoeuvring load
factor could be exceeded in steady manoeuvring flight with a 222 N (50 Ibf) stick force, the
aeroplane structure should be evaluated for the anticipated load at a 222 N (50 Ibf) stick force.
The aeroplane will be considered to have been overstressed if limit strength has been exceeded
in any critical component. For the purposes of this evaluation, limit strength is defined as the
larger of either the limit design loads envelope increased by the available margins of safety, or
the ultimate static test strength divided by 1-5.

2 Minimum Stick Force to Reach Limit Strength

2.1 A stick force of at least 222 N (50 Ibf) to reach limit strength in steady manoeuvres or
wind up turns is considered acceptable to demonstrate adequate minimum force at limit
strength in the absence of deterrent buffeting. If heavy buffeting occurs before the limit
strength condition is reached, a somewhat lower stick force at limit strength may be
acceptable. The acceptability of a stick force of less than 222 N (50 Ibf) at the limit
strength condition will depend upon the intensity of the buffet, the adequacy of the
warning margin (i.e., the load factor increment between the heavy buffet and the limit
strength condition) and the stick force characteristics. In determining the limit strength
condition for each critical component, the contribution of buffet loads to the overall
manoeuvring loads should be taken into account.

2.2 This minimum stick force applies in the en-route configuration with the aeroplane
trimmed for straight flight, at all speeds above the minimum speed at which the limit
strength condition can be achieved without stalling. No minimum stick force is specified
for other configurations, but the requirements of CS 25.143(g) are applicable in these
conditions.
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3 Stick Force Characteristics

3.1

3.2

3.3

At all points within the buffet onset boundary determined in accordance with
CS 25.251(e), but not including speeds above Vec/Mec, the stick force should increase
progressively with increasing load factor. Any reduction in stick force gradient with
change of load factor should not be so large or abrupt as to impair significantly the ability
of the pilot to maintain control over the load factor and pitch attitude of the aeroplane.

Beyond the buffet onset boundary, hazardous stick force characteristics should not be
encountered within the permitted manoeuvring envelope as limited by paragraph 3.3. It
should be possible, by use of the primary longitudinal control alone, to pitch the
aeroplane rapidly nose down so as to regain the initial trimmed conditions. The stick force
characteristics demonstrated should comply with the following:

a. For normal acceleration increments of up to 0-3 g beyond buffet onset, where
these can be achieved, local reversal of the stick force gradient may be acceptable
provided that any tendency to pitch up is mild and easily controllable.

b. For normal acceleration increments of more than 0-3 g beyond buffet onset, where
these can be achieved, more marked reversals of the stick force gradient may be
acceptable. It should be possible for any tendency to pitch up to be contained
within the allowable manoeuvring limits without applying push forces to the
control column and without making a large and rapid forward movement of the
control column.

In flight tests to satisfy paragraph 3.1 and 3.2 the load factor should be increased until
either —

a. The level of buffet becomes sufficient to provide a strong and effective deterrent
to further increase of load factor; or

b. Further increase of load factor requires a stick force in excess of 667 N (150 Ibf) (or
in excess of 445 N (100 Ibf) when beyond the buffet onset boundary) or is
impossible because of the limitations of the control system; or

c. The positive limit manoeuvring load factor established in compliance with

CS 25.337(b) is achieved.

Negative Load Factors

Itis notintended that a detailed flight test assessment of the manoeuvring characteristics under
negative load factors should necessarily be made throughout the specified range of conditions.
An assessment of the characteristics in the normal flight envelope involving normal
accelerations from 1 g to 0 g will normally be sufficient. Stick forces should also be assessed
during other required flight testing involving negative load factors. Where these assessments
reveal stick force gradients that are unusually low, or that are subject to significant variation, a
more detailed assessment, in the most critical of the specified conditions, will be required. This
may be based on calculations provided these are supported by adequate flight test or wind
tunnel data.

[Amdt 25/3]
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ED Decision 2007/010/R

1 As an alternative to a detailed quantitative demonstration and analysis of coordinated turn
capabilities, the levels of manoeuvrability free of stall warning required by CS 25.143(h) can
normally be assumed where the scheduled operating speeds are not less than —

1.08 Vsw for V.
1.16 Vsw for Vy + XX, Vero and VRer

where Vsw is the stall warning speed determined at idle power and at 1g in the same conditions
of configuration, weight and centre of gravity, all expressed in CAS. Neverthless, a limited
number of turning flight manoeuvres should be conducted to confirm qualitatively that the
aeroplane does meet the manoeuvre bank angle objectives (e.g. for an aeroplane with a
significant Mach effect on the Ci/a relationship) and does not exhibit other characteristics which
might interfere with normal manoeuvring.

2 The effect of thrust or power is normally a function of thrust to weight ratio alone and,
therefore, it is acceptable for flight test purposes to use the thrust or power setting that is
consistent with a WAT-limited climb gradient at the test conditions of weight, altitude and
temperature. However, if the manoeuvre margin to stall warning (or other relevant
characteristic that might interfere with normal manoeuvring) is reduced with increasing thrust
or power, the critical conditions of both thrust or power and thrust-to-weight ratio must be
taken into account when demonstrating the required manoeuvring capabilities.

[Amdt 25/3]

CS 25.145 Longitudinal control

ED Decision 2018/005/R

(a) (See AMC 25.145(a).) It must be possible at any point between the trim speed prescribed in
CS 25.103(b)(6) and stall identification (as defined in CS 25.201(d)), to pitch the nose downward
so that the acceleration to this selected trim speed is prompt with:

(1) the aeroplane trimmed at the trim speed prescribed in CS 25.103(b)(6);
(2) the most critical landing gear configuration;

(3) the wing-flaps (i) retracted and (ii) extended; and

(4) engine trust or power (i) off and (ii) at go-around setting.

(b)  With the landing gear extended, no change in trim control, or exertion of more than 222 N
(50 pounds) control force (representative of the maximum short term force that can be applied
readily by one hand) may be required for the following manoeuvres:

(1)  With power off, wing-flaps retracted, and the aeroplane trimmed at 1:3 Vsg1, extend the
wing-flaps as rapidly as possible while maintaining the airspeed at approximately 30%
above the reference stall speed existing at each instant throughout the manoeuvre. (See
AMC 25.145(b)(1), (b)(2) and (b)(3).)

(2)  Repeat sub-paragraph (b)(1) of this paragraph except initially extend the wing-flaps and
then retract them as rapidly as possible. (See AMC 25.145(b)(2) and AMC 25.145(b)(1),
(b)(2) and (b)(3).)

(3) Repeat sub-paragraph (b)(2) of this paragraph except at the go-around power or thrust
setting. (See AMC 25.145(b)(1), (b)(2) and (b)(3).)
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(4)  With power off, wing-flaps retracted and the aeroplane trimmed at 1:3 V<3, rapidly set
go-around power or thrust while maintaining the same airspeed.

(5) Repeat sub-paragraph (b)(4) of this paragraph except with wing-flaps extended.

(6)  With power off, wing-flaps extended and the aeroplane trimmed at 1:3 Vsz; obtain and
maintain airspeeds between Vsw and either 1:6 Vsry, or Ve, whichever is the lower.

(c) It must be possible, without exceptional piloting skill, to prevent loss of altitude when complete
retraction of the high lift devices from any position is begun during steady, straight, level flight
at 1-08 Vsg1, for propeller powered aeroplanes or 1-13 Vs, for turbo-jet powered aeroplanes,
with —

(1)  Simultaneous movement of the power or thrust controls to the go-around power or
thrust setting;

(2)  Thelanding gear extended; and
(3)  The critical combinations of landing weights and altitudes.
(d)  Revoked

(e) (See AMC 25.145(e).) If gated high-lift device control positions are provided, sub-paragraph (c)
of this paragraph applies to retractions of the high-lift devices from any position from the
maximum landing position to the first gated position, between gated positions, and from the
last gated position to the fully retracted position. The requirements of sub-paragraph (c) of this
paragraph also apply to retractions from each approved landing position to the control
position(s) associated with the high-lift device configuration(s) used to establish the go-around
procedure(s) from that landing position. In addition, the first gated control position from the
maximum landing position must correspond with a configuration of the high-lift devices used
to establish a go-around procedure from a landing configuration. Each gated control position
must require a separate and distinct motion of the control to pass through the gated position
and must have features to prevent inadvertent movement of the control through the gated
position. It must only be possible to make this separate and distinct motion once the control
has reached the gated position.

(f) It must be possible to maintain adequate longitudinal and speed control under the following
conditions without exceptional piloting skill, alertness, or strength, without danger of exceeding
the aeroplane limit-load factor and while maintaining an adequate stall margin throughout the
manoeuvre:

(1) Starting with the aeroplane in each approved approach and landing configuration,
trimmed longitudinally and with the thrust or power setting per CS 25.161(c)(2), perform
a go-around, transition to the next flight phase and level off at the desired altitude:

(i) with all engines operating and the thrust or power controls moved to the go-
around power or thrust setting;

(i)  with the configuration changes, as per the approved operating procedures
or conventional operating practices; and

(iii)  with any practicable combination of Flight Guidance/Autothrust-
throttle/Autopilot to be approved, including manual.
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(2)  Reasonably expected variations in service from the established approach, landing and go-
around procedures for the operation of the aeroplane must not result in unsafe flight
characteristics during the go-around.

[Amdt 25/18]
[Amdt 25/21]

ED Decision 2018/005/R

1 CS 25.145(a) requires that there be adequate longitudinal control to promptly pitch the
aeroplane nose down from at or near the stall to return to the original trim speed. The intent is
to ensure sufficient pitch control for a prompt recovery if the aeroplane is inadvertently slowed
to the point of the stall. Although this requirement must be met with engine thrust or power
off and at go-around setting, there is no intention to require stall demonstrations at engine
thrusts or powers above that specified in CS 25.201(a)(2). Instead of performing a full stall at
go-around thrust or power setting, compliance may be assessed by demonstrating sufficient
static longitudinal stability and nose down control margin when the deceleration is ended at
least one second past stall warning during a 0.5 m/s? (one knot per second) deceleration. The
static longitudinal stability during the manoeuvre and the nose down control power remaining
at the end of the manoeuvre must be sufficient to assure compliance with the requirement.

2 The aeroplane should be trimmed at the speed for each configuration as prescribed in
CS 25.103(b)(6). The aeroplane should then be decelerated at 0.5 m/s? (1 knot per second) with
wings level. For tests at idle thrust or power, it should be demonstrated that the nose can be
pitched down from any speed between the trim speed and the stall. Typically, the most critical
point is at the stall when in stall buffet. The rate of speed increase during the recovery should
be adequate to promptly return to the trim point. Data from the stall characteristics test can be
used to evaluate this capability at the stall. For tests at go-around thrust or power setting, the
manoeuvre need not be continued for more than one second beyond the onset of stall warning.
However, the static longitudinal stability characteristics during the manoeuvre and the nose
down control power remaining at the end of the manoeuvre must be sufficient to assure that a
prompt recovery to the trim speed could be attained if the aeroplane is slowed to the point of
stall.

3 For aeroplanes with an automatic pitch trim function (either in manual control or automatic
mode), the nose-up pitch trim travel should be limited before or at stall warning activation (or
stall buffet onset, or before reaching the angle-of-attack (AOA) limit if a high AOA limiting
function is installed), in order to prevent an excessive nose-up pitch trim position and ensure
that it is possible to command a prompt pitch down of the aeroplane to recover control.

The applicant should demonstrate this feature during flight testing or by using a validated
simulator.

Note 1: the behaviour of the automatic pitch trim function in degraded flight control laws should
be evaluated under CS 25.1309 and CS 25.671.

Note 2: the applicant may account for certain flight phases where this limit is not appropriate,
and provide a rationale that supports these exceptions to EASA for consideration.

[Amdt No: 25/21]
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ED Decision 2003/2/RM

Where high lift devices are being retracted and where large and rapid changes in maximum lift occur
as a result of movement of high-lift devices, some reduction in the margin above the stall may be
accepted.

ED Decision 2003/2/RM

The presence of gated positions on the flap control does not affect the requirement to demonstrate
full flap extensions and retractions without changing the trim control.

ED Decision 2003/2/RM

If gates are provided, CS 25.145(e) requires the first gate from the maximum landing position to be
located at a position corresponding to a go-around configuration. If there are multiple go-around
configurations, the following criteria should be considered when selecting the location of the gate:

a. The expected relative frequency of use of the available go-around configurations.
b. The effects of selecting the incorrect high-lift device control position.

C. The potential for the pilot to select the incorrect control position, considering the likely
situations for use of the different go-around positions.

d. The extent to which the gate(s) aid the pilot in quickly and accurately selecting the correct
position of the high-lift devices.

ED Decision 2018/005/R

1. CS 25.145(f)(1) requires there to be adequate longitudinal control to promptly pitch the
aeroplane (nose down and up) and adequate speed control in order to follow or maintain the
targeted trajectory during the complete manoeuvre from any approved approach and landing
configuration to a go-around, transition to the next flight phase and level off at the desired
altitude.

The objective is to assess, in particular, the combined effects of a thrust or power application
and a nose-up trim pitching moment.

The applicant should perform the evaluation throughout the range of thrust-to-weight ratios to
be certified. This range should include, in particular, the highest thrust-to-weight ratio for the
all-engines-operating condition, with the aeroplane at its minimum landing weight, all engines
operating and the thrust or power at the go-around setting.

The evaluation should show adequate:

— pitch control (i.e. no risk of excessive pitch rate or attitude, maintaining an adequate stall
margin throughout the manoeuvre, no excessive overshoot of the level-off altitude), and

— speed control (i.e. no risk of speed instability or exceedance of VFE with the wing-flaps
extended and VLE with the landing gear extended).
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Refer also to AMC No. 1 to CS 25.1329, Section 14.1.3.3, which provides guidance related to the
demonstration of the flight guidance system go-around mode.

The applicant shall evaluate reasonably expected variations in service from the established
approach, landing and go-around procedures and ensure that they do not result in unsafe flight
characteristics during a go-around.

It is expected that these variations may include:

a) non-stabilised speed conditions prior to the initiation of a go-around (e.g. approach speed
- 5 kt), and

b) adverse pitch trim positions:

i) In manual mode with a manual pitch trim, a pitch trim positioned for the approach
or landing configuration, and kept at this position during the go-around phase; and

ii) in autopilot or manual mode with an automatic pitch trim function: the most
adverse position that can be sustained by the autopilot or automatic pitch trim
function, limited to the available protecting/limiting features or alert (if credit can
be taken for it).

The applicant should perform these demonstrations by conducting go-around manoeuvres in
flight or during simulator test programmes.

[Amdt 25/21]

CS 25.147 Directional and lateral control

ED Decision 2017/015/R

(See AMC 25.147)

(a)

(b)

Directional control; general. (See AMC 25.147(a).) It must be possible, with the wings level, to
yaw into the operative engine and to safely make a reasonably sudden change in heading of up
to 15° in the direction of the critical inoperative engine. This must be shown at 1:3 Vsg,, for
heading changes up to 15° (except that the heading change at which the rudder pedal force is
667 N (150 Ibf) need not be exceeded), and with —

(1)  The critical engine inoperative and its propeller (if applicable) in the minimum drag
position;

(2)  The power required for level flight at 1.3 Vsgs, but not more than maximum continuous

power;
(3) The most unfavourable centre of gravity;
(4) Landing gear retracted;

(5)  Wing-flaps in the approach position; and
(6) Maximum landing weight.

Directional control; aeroplanes with four or more engines. Aeroplanes with four or more engines
must meet the requirements of sub-paragraph (a) of this paragraph except that —

(1) The two critical engines must be inoperative with their propellers (if applicable) in the
minimum drag position;

(2) Reserved; and

(3) The wing-flaps must be in the most favourable climb position.
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(c) Lateral control; general. It must be possible to make 20° banked turns, with and against the
inoperative engine, from steady flight at a speed equal to 1:3 Vsgs, with —

(1)  The critical engine inoperative and its propeller (if applicable) in the minimum drag
position;

(2)  The remaining engines at maximum continuous power;
(3) The most unfavourable centre of gravity;

(4) Landing gear both retracted and extended;

(5) Wing-flaps in the most favourable climb position; and
(6) Maximum take-off weight;

(d)  Lateral control; roll capability. With the critical engine inoperative, roll response must allow
normal manoeuvres. Lateral control must be sufficient, at the speeds likely to be used with one
engine inoperative, to provide a roll rate necessary for safety without excessive control forces

or travel. (See AMC 25.147(d).)

(e) Lateral control; aeroplanes with four or more engines. Aeroplanes with four or more engines
must be able to make 20° banked turns, with and against the inoperative engines, from steady
flight at a speed equal to 1:3 Vsg1, with maximum continuous power, and with the aeroplane in
the configuration prescribed by sub-paragraph (b) of this paragraph.

(f) Lateral control; all engines operating. With the engines operating, roll response must allow
normal manoeuvres (such as recovery from upsets produced by gusts and the initiation of
evasive manoeuvres). There must be enough excess lateral control in sideslips (up to sideslip
angles that might be required in normal operation), to allow a limited amount of manoeuvring
and to correct for gusts. Lateral control must be enough at any speed up to Vic/Mec to provide
a peak roll rate necessary for safety, without excessive control forces or travel. (See

AMC 25.147(f).)

[Amdt 25/18]
[Amdt 25/19]

ED Decision 2003/2/RM

The intention of the requirement is that the aircraft can be yawed as prescribed without the need for
application of bank angle. Small variations of bank angle that are inevitable in a realistic flight test
demonstration are acceptable.

ED Decision 2003/2/RM
An acceptable method of demonstrating compliance with CS 25.147(d) is as follows:

With the aeroplane in trim, all as nearly as possible,in trim, for straight flight at V,, establish a steady
30° banked turn. It should be demonstrated that the aeroplane can be rolled to a 30° bank angle in
the other direction in not more than 11 seconds. In this demonstration, the rudder may be used to
the extent necessary to minimise sideslip. The demonstration should be made in the most adverse
direction. The manoeuvre may be unchecked. Care should be taken to prevent excessive sideslip and
bank angle during the recovery.
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Conditions: Maximum take-off weight.
Most aft c.g. position.
Wing-flaps in the most critical take-off position.
Landing Gear retracted.
Yaw SAS on, and off, if applicable.
Operating engine(s) at maximum take-off power.

The inoperative engine that would be most critical for controllability, with the propeller
(if applicable) feathered.

Note: Normal operation of a yaw stability augmentation system (SAS) should be considered in
accordance with normal operating procedures.

ED Decision 2003/2/RM

An acceptable method of demonstrating that roll response and peak roll rates are adequate for
compliance with CS 25.147(f) is as follows:

It should be possible in the conditions specified below to roll the aeroplane from a steady 30° banked
turn through an angle of 60° so as to reverse the direction of the turn in not more than 7 seconds. In
these demonstrations the rudder may be used to the extent necessary to minimise sideslip. The
demonstrations should be made rolling the aeroplane in either direction, and the manoeuvres may be
unchecked.

Conditions:

(a) En-route: Airspeed. All speeds between the minimum value of the scheduled all-engines-
operating climb speed and Vimo/Mwo.

Wing-flaps. En-route position(s).
Air Brakes. All permitted settings from Retracted to Extended.
Landing Gear. Retracted.

Power. All engines operating at all powers from flight idle up to maximum
continuous power.

Trim. The aeroplane should be in trim from straight flight in these conditions, and
the trimming controls should not be moved during the manoeuvre.

(b)  Approach: Airspeed. Either the speed maintained down to the 15 m (50 ft) height in
compliance with CS 25.125(a)(2), or the target threshold speed determined in
accordance with CS 25.125(c)(2)(i) as appropriate to the method of landing
distance determination used.
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Wing-flaps. In each landing position.
Air Brakes. In the maximum permitted extended setting.
Landing Gear. Extended.

Power. All engines operating at the power required to give a gradient of descent
of 5:0%.

Trim. The aeroplane should be in trim for straight flight in these conditions, and
the trimming controls should not be moved during the manoeuvre.

CS 25.149 Minimum control speed

ED Decision 2003/2/RM

(See AMC 25.149)

(a)

(b)

(d)

(e)

In establishing the minimum control speeds required by this paragraph, the method used to
simulate critical engine failure must represent the most critical mode of powerplant failure with
respect to controllability expected in service.

Vwmc is the calibrated airspeed, at which, when the critical engine is suddenly made inoperative,
itis possible to maintain control of the aeroplane with that engine still inoperative, and maintain
straight flight with an angle of bank of not more than 5°.

Vmc may not exceed 113 Vsg with —

(1) Maximum available take-off power or thrust on the engines;

(2) The most unfavourable centre of gravity;

(3) The aeroplane trimmed for take-off;

(4) The maximum sea-level take-off weight (or any lesser weight necessary to show Vic);
(5) The aeroplane in the most critical take-off configuration existing along the flight path

after the aeroplane becomes airborne, except with the landing gear retracted;
(6) The aeroplane airborne and the ground effect negligible; and
(7)  If applicable, the propeller of the inoperative engine —
(i) Windmilling;
(i)  Inthe most probable position for the specific design of the propeller control; or

(iii)  Feathered, if the aeroplane has an automatic feathering device acceptable for
showing compliance with the climb requirements of CS 25.121.

The rudder forces required to maintain control at Vmc may not exceed 667 N (150 Ibf) nor may
it be necessary to reduce power or thrust of the operative engines. During recovery, the
aeroplane may not assume any dangerous attitude or require exceptional piloting skill,
alertness, or strength to prevent a heading change of more than 20°.

Vmcs, the minimum control speed on the ground, is the calibrated airspeed during the take-off
run at which, when the critical engine is suddenly made inoperative, it is possible to maintain
control of the aeroplane using the rudder control alone (without the use of nose-wheel
steering), as limited by 667 N of force (150 Ibf), and the lateral control to the extent of keeping
the wings level to enable the take-off to be safely continued using normal piloting skill. In the
determination of Vucs, assuming that the path of the aeroplane accelerating with all engines
operating is along the centreline of the runway, its path from the point at which the critical
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(f)

(8)

engine is made inoperative to the point at which recovery to a direction parallel to the
centreline is completed, may not deviate more than 9.1 m (30 ft) laterally from the centreline
at any point. Vmce must be established, with —

(1) The aeroplane in each take-off configuration or, at the option of the applicant, in the
most critical take-off configuration;

(2) Maximum available take-off power or thrust on the operating engines;

(3) The most unfavourable centre of gravity;

(4)  The aeroplane trimmed for take-off; and

(5)  The most unfavourable weight in the range of take-off weights. (See AMC 25.149(e).)

(See AMC 25.149(f)) Vmc, the minimum control speed during approach and landing with all
engines operating, is the calibrated airspeed at which, when the critical engine is suddenly made
inoperative, it is possible to maintain control of the aeroplane with that engine still inoperative,
and maintain straight flight with an angle of bank of not more than 5°. VM must be established
with —

(1) The aeroplane in the most critical configuration (or, at the option of the applicant, each
configuration) for approach and landing with all engines operating;

(2) The most unfavourable centre of gravity;

(3) The aeroplane trimmed for approach with all engines operating;

(4) The most unfavourable weight, or, at the option of the applicant, as a function of weight;
(5) For propeller aeroplanes, the propeller of the inoperative engine in the position it

achieves without pilot action, assuming the engine fails while at the power or thrust
necessary to maintain a 3 degree approach path angle; and

(6) Go-around power or thrust setting on the operating engine(s).

(See AMC 25.149(g)) For aeroplanes with three or more engines, Vuci-2, the minimum control
speed during approach and landing with one critical engine inoperative, is the calibrated
airspeed at which, when a second critical engine is suddenly made inoperative, it is possible to
maintain control of the aeroplane with both engines still inoperative, and maintain straight
flight with an angle of bank of not more than 5°. Vuc.2 must be established with —

(1) The aeroplane in the most critical configuration (or, at the option of the applicant, each
configuration) for approach and landing with one critical engine inoperative;

(2)  The most unfavourable centre of gravity;

(3) The aeroplane trimmed for approach with one critical engine inoperative;

(4) The most unfavourable weight, or, at the option of the applicant, as a function of weight;
(5) For propeller aeroplanes, the propeller of the more critical engine in the position it

achieves without pilot action, assuming the engine fails while at the power or thrust
necessary to maintain a 3 degree approach path angle, and the propeller of the other
inoperative engine feathered;

(6) The power or thrust on the operating engine(s) necessary to maintain an approach path
angle of 3° when one critical engine is inoperative; and
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(7)  The power or thrust on the operating engine(s) rapidly changed, immediately after the
second critical engine is made inoperative, from the power or thrust prescribed in sub-
paragraph (g)(6) of this paragraph to —

(i) Minimum power or thrust; and
(ii)  Go-around power or thrust setting.
(h)  Indemonstrations of Vmcr and Vicr2—
(1) The rudder force may not exceed 667 N (150 Ibf);

(2) The aeroplane may not exhibit hazardous flight characteristics or require exceptional
piloting skill, alertness or strength;

(3) Lateral control must be sufficient to roll the aeroplane, from an initial condition of steady
straight flight, through an angle of 20° in the direction necessary to initiate a turn away
from the inoperative engine(s), in not more than 5 seconds (see AMC 25.149(h)(3)); and

(4)  For propeller aeroplanes, hazardous flight characteristics must not be exhibited due to
any propeller position achieved when the engine fails or during any likely subsequent
movements of the engine or propeller controls (see AMC 25.149(h)(4)).

ED Decision 2003/2/RM

1 The determination of the minimum control speed, Vmc, and the variation of Vuc with available
thrust, may be made primarily by means of ‘static’ testing, in which the speed of the aeroplane
is slowly reduced, with the thrust asymmetry already established, until the speed is reached at
which straight flight can no longer be maintained. A small number of ‘dynamic’ tests, in which
sudden failure of the critical engine is simulated, should be made in order to check that the Vucs
determined by the static method are valid.

2 When minimum control speed data are expanded for the determination of minimum control
speeds (including Vmc, Vmcs and Vmcl) for all ambient conditions, these speeds should be based
on the maximum values of thrust which can reasonably be expected from a production engine
in service.

The minimum control speeds should not be based on specification thrust, since this thrust
represents the minimum thrust as guaranteed by the manufacturer, and the resulting speeds
would be unconservative for most cases.

ED Decision 2003/2/RM
During determination of Viwcs, engine failure recognition should be provided by:
a. The pilot feeling a distinct change in the directional tracking characteristics of the aeroplane, or
b. The pilot seeing a directional divergence of the aeroplane with respect to the view outside the

aeroplane.
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ED Decision 2020/024/R Applicable from 22.6.2021

(a) €S 25.149(f) is intended to ensure that the aeroplane is safely controllable following an engine
failure during an all-engines-operating approach and landing. From a controllability standpoint,
the most critical case usually consists of an engine failing after the power or thrust has been
increased to perform a go-around from an all-engines-operating approach.

(b)  To determine Vmcy, the flap and trim settings should be appropriate to the approach and landing
configurations, the power or thrust on the operating engine(s) should be set to the go-around
power or thrust setting, and compliance with all the Vmc requirements of CS 25.149(f) and (h)
must be demonstrated.

(c) At the option of the applicant, a one-engine-inoperative landing minimum control speed,
VmcL (10ut), May be determined in the conditions appropriate to an approach and landing with
one engine having failed before the start of the approach. In this case, only those configurations
recommended for use during an approach and landing with one engine inoperative need be
considered. The propeller of the inoperative engine, if applicable, may be feathered throughout.

The resulting value of Vet (1 0ut) may be used in determining the recommended procedures and
speeds for a one-engine-inoperative approach and landing.

[Amdt 25/26]

ED Decision 2020/024/R Applicable from 22.6.2021

(@)  For aeroplanes with three or more engines, Vuci2 is the minimum speed for maintaining safe
control during the power or thrust changes that are likely to be made following the failure of a
second critical engine during an approach initiated with one engine inoperative.

(b)  Inaccordance with CS 25.149(g)(5) for propeller-driven aeroplanes, the propeller of the engine
that is inoperative at the beginning of the approach may be in the feathered position. The
propeller of the more critical engine must be in the position it automatically assumes following
an engine failure.

(c)  Tests should be conducted using either the most critical approved one-engine-inoperative
approach or landing configuration (usually the minimum flap deflection), or at the option of the
applicant, each of the approved one-engine-inoperative approach and landing configurations.
The following demonstrations should be conducted to determine Vici2:

(1)  With the power or thrust on the operating engines set to maintain a -3 ° glideslope with
one critical engine inoperative, the second critical engine is made inoperative and the
remaining operating engine(s) are advanced to the go-around power or thrust setting.
The Vmc-2 speed is established with the flap and trim settings appropriate to the approach
and landing configurations, the power or thrust on the operating engine(s) set to the
go-around power or thrust setting, and compliance with all the Vmc-2 requirements of
CS 25.149(g) and (h) must be demonstrated.
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(2)  With the power or thrust on the operating engines set to maintain a -3 ° glideslope, with
one critical engine inoperative:

(i) Set the airspeed at the value determined in paragraph (c)(1) above and, with a zero
bank angle, maintain a constant heading using trim to reduce the control force to
zero. If full trim is insufficient to reduce the control force to zero, full trim should
be used, plus control deflection as required; and

(ii)  Make the second critical engine inoperative and retard the remaining operating
engine(s) to minimum available power or thrust without changing the directional
trim. The Vmc2 determined in paragraph (c)(1) is acceptable if a constant heading
can be maintained without exceeding a 5 ° bank angle and the limiting conditions

of CS 25.149(h).

(iii)  Starting from a steady straight flight condition, demonstrate that sufficient lateral
control is available at Vmci2 to roll the aeroplane through an angle of 20 ° in the
direction necessary to initiate a turn away from the inoperative engines in not
more than five seconds. This manoeuvre may be flown in a bank-to-bank roll
through a wings-level attitude.

(d) At the option of the applicant, a two-engine-inoperative landing minimum control speed,
VmcL-2 2 out) May be determined in the conditions appropriate to an approach and landing with
two engines having failed before the start of the approach. In this case, only those
configurations recommended for use during an approach and landing with two engines
inoperative need be considered. The propellers of the inoperative engines, if applicable, may
be feathered throughout.

The values of Viuci-2 or Ve (2 out) Should be used as guidance in determining the recommended
procedures and speeds for a two-engine inoperative approach and landing.

[Amdt 25/26]

ED Decision 2003/2/RM

The 20° lateral control demonstration manoeuvre may be flown as a bank-to-bank roll through wings
level.

ED Decision 2003/2/RM

Where an autofeather or other drag limiting system is installed and will be operative at approach
power settings, its operation may be assumed in determining the propeller position achieved when
the engine fails. Where automatic feathering is not available the effects of subsequent movements of
the engine and propeller controls should be considered, including fully closing the power lever of the
failed engine in conjunction with maintaining the go-around power setting on the operating engine(s).
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CS 25.161 Trim

(a)

(b)

(d)

(e)

ED Decision 2003/2/RM

General. Each aeroplane must meet the trim requirements of this paragraph after being
trimmed, and without further pressure upon, or movement of, either the primary controls or
their corresponding trim controls by the pilot or the automatic pilot.

Lateral and directional trim. The aeroplane must maintain lateral and directional trim with the
most adverse lateral displacement of the centre of gravity within the relevant operating
limitations, during normally expected conditions of operation (including operation at any speed
from 1-3 Vsgry, to VMO/Mmo).

Longitudinal trim. The aeroplane must maintain longitudinal trim during —

(1) A climb with maximum continuous power at a speed not more than 1:3 Vg1, with the
landing gear retracted, and the wing-flaps (i) retracted and (ii) in the take-off position;

(2)  Either a glide with power off at a speed not more than 1:3 Vsgs, or an approach within the
normal range of approach speeds appropriate to the weight and configuration with
power settings corresponding to a 3° glidepath, whichever is the most severe, with the
landing gear extended, the wing-flaps retracted and extended, and with the most
unfavourable combination of centre of gravity position and weight approved for landing;
and

(3) Level flight at any speed from 1:3 Vs, to Vmo/Mwmo, with the landing gear and wing-flaps
retracted, and from 1-3 Vg1 to Ve with the landing gear extended.

Longitudinal, directional, and lateral trim. The aeroplane must maintain longitudinal,
directional, and lateral trim (and for lateral trim, the angle of bank may not exceed 5°) at
1-3 Vsr1, during the climbing flight with —

(1)  The critical engine inoperative;
(2)  The remaining engines at maximum continuous power; and
(3) Thelanding gear and wing-flaps retracted.

Aeroplanes with four or more engines. Each aeroplane with four or more engines must also
maintain trim in rectilinear flight with the most unfavourable centre of gravity and at the climb
speed, configuration, and power required by CS 25.123(a) for the purpose of establishing the
en-route flight path with two engines inoperative.
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CS 25.171 General

ED Decision 2003/2/RM

The aeroplane must be longitudinally, directionally and laterally stable in accordance with the
provisions of CS 25.173 to 25.177. In addition, suitable stability and control feel (static stability) is
required in any condition normally encountered in service, if flight tests show it is necessary for safe
operation.

CS 25.173 Static longitudinal stability

ED Decision 2016/010/R

(See AMC 25.173)

Under the conditions specified in CS 25.175, the characteristics of the elevator control forces
(including friction) must be as follows:

(a) A pull must be required to obtain and maintain speeds below the specified trim speed, and a
push must be required to obtain and maintain speeds above the specified trim speed. This must
be shown at any speed that can be obtained except speeds higher than the landing gear or wing
flap operating limit speeds or Vic/Mec, whichever is appropriate, or lower than the minimum
speed for steady unstalled flight.

(b)  The airspeed must return to within 10% of the original trim speed for the climb, approach and
landing conditions specified in CS 25.175(a), (c) and (d), and must return to within 7-5% of the
original trim speed for the cruising condition specified in CS 25.175(b), when the control force
is slowly released from any speed within the range specified in sub-paragraph (a) of this
paragraph.

(c)  The average gradient of the stable slope of the stick force versus speed curve may not be less
than 4 N (1 pound) for each 11,2 km/h (6 kt). (See AMC 25.173(c).)

(d)  Within the free return speed range specified in sub-paragraph (b) of this paragraph, it is
permissible for the aeroplane, without control forces, to stabilise on speeds above or below the
desired trim speeds if exceptional attention on the part of the pilot is not required to return to
and maintain the desired trim speed and altitude.

[Amdt 25/18]

ED Decision 2003/2/RM

The average gradient is taken over each half of the speed range between 0-85 and 1:15 Vyim.

Powered by EASA eRules Page 164 of 1478| Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F STABILITY

CS 25.175 Demonstration of static longitudinal stability

ED Decision 2003/2/RM
Static longitudinal stability must be shown as follows:

(a)  Climb. The stick force curve must have a stable slope at speeds between 85% and 115% of the
speed at which the aeroplane —

(1) Istrimmed with —
(i) Wing-flaps retracted;
(i)  Landing gear retracted;
(iii)  Maximum take-off weight; and

(iv)  The maximum power or thrust selected by the applicant as an operating limitation
for use during climb; and

(2) Is trimmed at the speed for best rate-of-climb except that the speed need not be less
than1-3 Vsra.

(b)  Cruise. Static longitudinal stability must be shown in the cruise condition as follows:

(1)  With the landing gear retracted at high speed, the stick force curve must have a stable
slope at all speeds within a range which is the greater of 15% of the trim speed plus the
resulting free return speed range, or 93 km/h (50 kt) plus the resulting free return speed
range, above and below the trim speed (except that the speed range need not include
speeds less than 1:3 Vsg1 nor speeds greater than Vec/Mec, nor speeds that require a stick
force of more than 222 N (50 Ibf)), with —

(i) The wing-flaps retracted;
(ii)  The centre of gravity in the most adverse position (see CS 25.27);

(iii)  The most critical weight between the maximum take-off and maximum landing
weights;

(iv) The maximum cruising power selected by the applicant as an operating limitation
(see CS 25.1521), except that the power need not exceed that required at
Vmo/Mwo; and

(v)  The aeroplane trimmed for level flight with the power required in sub-paragraph
(iv) above.

(2)  With the landing gear retracted at low speed, the stick force curve must have a stable
slope at all speeds within a range which is the greater of 15% of the trim speed plus the
resulting free return speed range, or 93 km/h (50 kt) plus the resulting free return speed
range, above and below the trim speed (except that the speed range need not include
speeds less than 1:3 Vsg1 nor speeds greater than the minimum speed of the applicable
speed range prescribed in subparagraph (b)(1) of this paragraph, nor speeds that require
a stick force of more than 222 N (50 Ibf)), with —

(i) Wing-flaps, centre of gravity position, and weight as specified in sub-paragraph (1)
of this paragraph;

Vmo+1:3Vsgry

(ii)  Power required for level flight at a speed equal to ; and

(iii)  The aeroplane trimmed for level flight with the power required in sub-paragraph
(ii) above.
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(d)

(3) With the landing gear extended, the stick force curve must have a stable slope at all
speeds within a range which is the greater of 15% of the trim speed plus the resulting
free return speed range or 93 km/h (50 kt) plus the resulting free return speed range,
above and below the trim speed (except that the speed range need not include speeds
less than 1:3 Vsr1, nor speeds greater than Vg, nor speeds that require a stick force of
more than 222 N (50 Ibf)), with —

(i) Wing-flap, centre of gravity position, and weight as specified in sub-paragraph
(b)(1) of this paragraph;

(ii)  The maximum cruising power selected by the applicant as an operating limitation,
except that the power need not exceed that required for level flight at Vi¢; and

(iii)  The aeroplane trimmed for level flight with the power required in sub-paragraph
(ii) above.

Approach. The stick force curve must have a stable slope at speeds between Vsw, and 1:7 Vsg;
with —

(1)  Wing-flaps in the approach position;

(2) Landing gear retracted,;

(3) Maximum landing weight; and

(4) The aeroplane trimmed at 1:3 Vg1, with enough power to maintain level flight at this

speed.

Landing. The stick force curve must have a stable slope and the stick force may not exceed 356
N (80 Ibf) at speeds between Vsw, and 1:7 Vsgo with —

(1)  Wing-flaps in the landing position;

(2) Landing gear extended;

(3) Maximum landing weight;

(4) The aeroplane trimmed at 1:3 Vsgo with —
(i) Power or thrust off, and

(i)  Power or thrust for level flight.

CS 25.177 Static directional and lateral stability

ED Decision 2016/010/R

(See AMC 25.177)

(a)

(b)

The static directional stability (as shown by the tendency to recover from a skid with the rudder
free) must be positive for any landing gear and flap position and symmetrical power condition,
at speeds from 1:13 Vsg1, up to Ve, Vig, or Vic/Mec (as appropriate).

The static lateral stability (as shown by the tendency to raise the low wing in a sideslip with the
aileron controls free) for any landing gear and wingflap position and symmetric power
condition, may not be negative at any airspeed (except that speeds higher than Vi need not be
considered for wingflaps extended configurations nor speeds higher than Vi for landing gear
extended configurations) in the following airspeed ranges:
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(c)

(d)

(1)  From 1-13 Vsp1 to Vmo/Muwo..

(2)  From Vmo/Mmo to Vec/Mec, unless the divergence is —
(i) Gradual;
(i)  Easily recognisable by the pilot; and
(iii)  Easily controllable by the pilot

In straight, steady, sideslips over the range of sideslip angles appropriate to the operation of
the aeroplane, the aileron and rudder control movements and forces must be substantially
proportional to the angle of sideslip in a stable sense. The factor of proportionality must lie
between limits found necessary for safe operation.

The range of sideslip angles evaluated must include those sideslip angles resulting from the
lesser of:

(1)  one-half of the available rudder control input; and
(2)  arudder control force of 180 pounds.

This requirement must be met for the configurations and speeds specified in sub-paragraph (a)
of this paragraph. (See AMC 25.177(c).)

For sideslip angles greater than those prescribed by sub-paragraph (c) of this paragraph, up to
the angle at which full rudder control is used or a rudder control force of 801 N (180 Ibf) is
obtained, the rudder control forces may not reverse, and increased rudder deflection must be
needed for increased angles of sideslip. Compliance with this requirement must be shown using
straight, steady sideslips, unless full lateral control input is achieved before reaching either full
rudder control input or a rudder control force of 801 N (180 Ibf) ; a straight, steady sideslip need
not be maintained after achieving full lateral control input. This requirement must be met at all
approved landing gear and wingflap positions for the range of operating speeds and power
conditions appropriate to each landing gear and wing-flap position with all engines operating.

(See AMC 25.177(d).)

[Amdt 25/11]
[Amdt 25/18]

ED Decision 2011/004/R
1 CS 25.177(c) requires, in steady, straight sideslips throughout the range of sideslip angles

appropriate to the operation of the aeroplane, that the aileron and rudder control movements
and forces be proportional to the angle of sideslip. The factor of proportionality must lie
between limits found necessary for safe operation. The range of sideslip angles evaluated must
include those sideslip angles resulting from the lesser of: (1) one-half of the available rudder
control input; and (2) a rudder control force of 180 pounds. CS 25.177(c) states, by cross-
reference to CS 25.177(a), that these steady, straight sideslip criteria must be met for all landing
gear and flap positions and symmetrical power conditions at speeds from 1.13 Vsg1 to Ve, ViE,
or Vec/Mec, as appropriate for the configuration.
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2

Sideslip Angles Appropriate to the Operation of the Aeroplane

2.1

2.2

Experience has shown that an acceptable method for determining the appropriate
sideslip angle for the operation of a transport category aeroplane is provided by the
following equation:

R =arc sin (30/V)
where

3 = Sideslip angle, and
V = Airspeed (KCAS)

Recognising that smaller sideslip angles are appropriate as speed is increased, this
equation provides sideslip angle as a function of airspeed. The equation is based on the
theoretical sideslip value for a 56 km/h (30-knot) crosswind, but has been shown to
conservatively represent (i.e., exceed) the sideslip angles achieved in maximum
crosswind take-offs and landings and minimum static and dynamic control speed testing
for a variety of transport category aeroplanes. Experience has also shown that a
maximum sideslip angle of 15 degrees is generally appropriate for most transport
category aeroplanes even though the equation may provide a higher sideslip angle.
However, limiting the maximum sideslip angle to 15 degrees may not be appropriate for
aeroplanes with low approach speeds or high crosswind capability.

A lower sideslip angle than that provided in paragraph 2.1 may be used if it is
substantiated that the lower value conservatively covers all crosswind conditions, engine
failure scenarios, and other conditions where sideslip may be experienced within the
approved operating envelope. Conversely, a higher value should be used for aeroplanes
where test evidence indicates that a higher value would be appropriate to the operation
of the aeroplane.

For the purposes of showing compliance with the requirement out to sideslip angles associated
with one-half of the available rudder control input, there is no need to consider a rudder control
input beyond that corresponding to full available rudder surface travel or a rudder control force
of 801 N (180 Ibf). Some rudder control system designs may limit the available rudder surface
deflection such that full deflection for the particular flight condition is reached before the
rudder control reaches onehalf of its available travel. In such cases, further rudder control input
would not result in additional rudder surface deflection.

Steady, straight sideslips

4.1

4.2

Steady, straight sideslips should be conducted in each direction to show that the aileron
and rudder control movements and forces are substantially proportional to the angle of
sideslip in a stable sense, and that the factor of proportionality is within the limits found
necessary for safe operation. These tests should be conducted at progressively greater
sideslip angles up to the sideslip angle appropriate to the operation of the aeroplane (see
paragraph 2.1) or the sideslip angle associated with one-half of the available rudder
control input, whichever is greater.

When determining the rudder and aileron control forces, the controls should be relaxed
at each point to find the minimum force needed to maintain the control surface
deflection. If excessive friction is present, the resulting low forces will indicate the
aeroplane does not have acceptable stability characteristics.
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4.3

[Amdt 25/11]

11

1.2

1.3

In lieu of conducting each of the separate qualitative tests required by CS 25.177(a) and
(b), the applicant may use recorded quantitative data showing aileron and rudder control
force and position versus sideslip (left and right) to the appropriate limits in the steady
heading sideslips conducted to show compliance with CS 25.177(c). If the control force
and position versus sideslip indicates positive dihedral effect and positive directional
stability, compliance with CS 25.177(a) and (b) will have been successfully
demonstrated."

ED Decision 2003/2/RM

At sideslip angles greater than those appropriate for normal operation of the aeroplane,
up to the sideslip angle at which full rudder control is used or a rudder control force of
801 N (180 Ibf) is obtained, CS 25.177(d) requires that the rudder control forces may not
reverse and increased rudder deflection must be needed for increased angles of sideslip.
The goals of this higher-than-normal sideslip angle test are to show that at full rudder, or
at maximum expected pilot effort: (1) the rudder control force does not reverse, and (2)
increased rudder deflection must be needed for increased angles of sideslip, thus
demonstrating freedom from rudder lock or fin stall, and adequate directional stability
for manoeuvres involving large rudder inputs.

Compliance with this requirement should be shown using straight, steady sideslips.
However, if full lateral control input is reached before full rudder control travel or a
rudder control force of 801 N (180 Ibf) is reached, the manoeuvre may be continued in a
non-steady heading (i.e., rolling and yawing) manoeuvre. Care should be taken to prevent
excessive bank angles that may occur during this manoeuvre.

CS 25.177(d) states that the criteria listed in paragraph 1.1 must be met at all approved
landing gear and flap positions for the range of operating speeds and power conditions
appropriate to each landing gear and flap position with all engines operating. The range
of operating speeds and power conditions appropriate to each landing gear and flap
position with all engines operating should be consistent with the following:

a. For take-off configurations, speeds from V. +xx (airspeed approved for all-engines-
operating initial climb) to Ve or Vi, as appropriate, and take-off power/thrust;

b. For flaps up configurations, speeds from 1.23 Vsg to Ve or Vmo/Mwmo, as appropriate,
and power from idle to maximum continuous power/thrust;

C. For approach configurations, speeds from 1.23 Vsg to Vee or Vi, as appropriate, and
power from idle to go-around power/thrust; and

d. For landing configurations, speeds from Vger-9.3 km/h (5 knots) to Vee or Vi, as
appropriate, with power from idle to go-around power/thrust at speeds from Vger
to Vee/Vig, and idle power at Vgee-9.3 km/h (5 knots) (to cover the landing flare).

2 Full Rudder Sideslips

2.1

Rudder lock is that condition where the rudder over-balances aerodynamically and either
deflects fully with no additional pilot input or does not tend to return to neutral when
the pilot input is released. It is indicated by a reversal in the rudder control force as
sideslip angle is increased. Full rudder sideslips are conducted to determine the rudder
control forces and deflections out to sideslip angles associated with full rudder control

Powered by EASA eRules Page 169 of 1478 | Jan 2023


http://easa.europa.eu/

Easy Access Rules for Large SUBPART B — FLIGHT
y E A S A Aeroplanes(CS-25) (Amendment 26)
F STABILITY

input (or as limited by a rudder control force of 801 N (180 Ibf)) to investigate the
potential for rudder lock and lack of directional stability.

2.2 To check for positive directional stability and for the absence of rudder lock, conduct
steady heading sideslips at increasing sideslip angles until obtaining full rudder control
input or a rudder control force of 801 N (180 Ibf). If full lateral control is reached before
reaching the rudder control limit or 801 (180 Ibf) of rudder control force, continue the
test to the rudder limiting condition in a non-steady heading sideslip manoeuvre.

3 The control limits approved for the aeroplane should not be exceeded when conducting the
flight tests required by CS 25.177.

4 Flight Test Safety Concerns. In planning for and conducting the full rudder sideslips, items
relevant to flight test safety should be considered, including:

a. Inadvertent stalls,
b. Effects of sideslip on stall protection systems,
C. Actuation of stick pusher, including the effects of sideslip on angle-of-attack sensor vanes,

d. Heavy buffet,

e. Exceeding flap loads or other structural limits,

f. Extreme bank angles,

g. Propulsion system behaviour (e.g., propeller stress, fuel and oil supply, and inlet stability),
h. Minimum altitude for recovery,

i Resulting roll rates when aileron limit is exceeded, and

j. Position errors and effects on electronic or augmented flight control systems, especially

when using the aeroplane’s production airspeed system.

CS 25.181 Dynamic stability

ED Decision 2003/2/RM
(See AMC 25.181)

(a)  Any short period oscillation, not including combined lateral-directional oscillations, occurring
between 1:13 Vsg and maximum allowable speed appropriate to the configuration of the
aeroplane must be heavily damped with the primary controls —

(1) Free; and
(2)  Ina fixed position.

(b)  Any combined lateral-directional oscillations (‘Dutch roll’) occurring between 1:13 Vs and
maximum allowable speed appropriate to the configuration of the aeroplane must be positively
damped with controls free, and must be controllable with normal use of the primary controls
without requiring exceptional pilot skill.

ED Decision 2003/2/RM

The requirements of CS 25.181 are applicable at all speeds between the stalling speed and Ve, Vie or
Vic/Mec, as appropriate.
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STALLS

CS 25.201 Stall demonstration

ED Decision 2016/010/R
(a)  Stalls must be shown in straight flight and in 30° banked turns with —
(1) Power off; and

(2) The power necessary to maintain level flight at 1-5 Vs (Where VSg: corresponds to the
reference stall speed at maximum landing weight with flaps in the approach position and
the landing gear retracted. (See AMC 25.201(a)(2).)

(b)  In each condition required by sub-paragraph (a) of this paragraph, it must be possible to meet
the applicable requirements of CS 25.203 with —

(1) Flaps, landing gear and deceleration devices in any likely combination of positions
approved for operation; (See AMC 25.201(b)(1).)

(2) Representative weights within the range for which certification is requested;

(3) The most adverse centre of gravity for recovery; and

(4) The aeroplane trimmed for straight flight at the speed prescribed in CS 25.103(b)(6).
(c)  The following procedures must be used to show compliance with CS 25.203:

(1) Starting at a speed sufficiently above the stalling speed to ensure that a steady rate of
speed reduction can be established, apply the longitudinal control so that the speed
reduction does not exceed 0.5 m/s? (one knot per second) until the aeroplane is stalled.

(See AMC 25.103(c).)

(2) In addition, for turning flight stalls, apply the longitudinal control to achieve airspeed
deceleration rates up to 5,6 km/h (3 kt) per second. (See AMC 25.201(c)(2).)

(3) Assoon as the aeroplane is stalled, recover by normal recovery techniques.

(d)  The aeroplane is considered stalled when the behaviour of the aeroplane gives the pilot a clear
and distinctive indication of an acceptable nature that the aeroplane is stalled. (See
AMC 25.201(d).) Acceptable indications of a stall, occurring either individually or in
combination, are —

(1) A nose-down pitch that cannot be readily arrested;

(2)  Buffeting, of a magnitude and severity that is a strong and effective deterrent to further
speed reduction; or

(3) The pitch control reaches the aft stop and no further increase in pitch attitude occurs
when the control is held full aft for a short time before recovery is initiated. (See
AMC 25.201(d)(3).)

[Amdt 25/18]

ED Decision 2003/2/RM

The power for all power-on stall demonstrations is that power necessary to maintain level flight at a
speed of 1-5 Vsz1 at maximum landing weight, with flaps in the approach position and landing gear
retracted, where Vs, is the reference stall speed in the same conditions (except power). The flap
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position to be used to determine this power setting is that position in which the reference stall speed
does not exceed 110% of the reference stall speed with the flaps in the most extended landing
position.

ED Decision 2003/2/RM

Stall demonstrations for compliance with CS 25.201 should include demonstrations with deceleration
devices deployed for all flap positions unless limitations against use of the devices with particular flap
positions are imposed. ‘Deceleration devices’ include spoilers when used as air brakes, and thrust
reversers when use in flight is permitted. Stall demonstrations with deceleration devices deployed
should normally be carried out with power off, except where deployment of the deceleration devices
while power is applied is likely to occur in normal operations (e.g. use of extended air brakes during
landing approach).

ED Decision 2003/2/RM

The intent of evaluating higher deceleration rates is to demonstrate safe characteristics at higher rates
of increase of angle of attack than are obtained from the 0.5 m/s? (1 knot per second) stalls. The
specified airspeed deceleration rate, and associated angle of attack rate, should be maintained up to
the point at which the aeroplane stalls.

ED Decision 2018/005/R

1 The behaviour of the aeroplane includes the behaviour as affected by the normal functioning
of any systems with which the aeroplane is equipped, including devices intended to alter the
stalling characteristics of the aeroplane.

2 Unless the design of the automatic flight control system of the aeroplane protects against such
an event, the stalling characteristics and adequacy of stall warning, when the aeroplane is
stalled under the control of the automatic flight control system, should be investigated. (See

also CS 25.1329(h).)

[Amdt 25/19]
[Amdt 25/21]

ED Decision 2003/2/RM
An acceptable interpretation of holding the pitch control on the aft stop for a short time is:

a. The pitch control reaches the aft stop and is held full aft for 2 seconds or until the pitch attitude
stops increasing, whichever occurs later.

b. In the case of turning flight stalls, recovery may be initiated once the pitch control reaches the
aft stop when accompanied by a rolling motion that is not immediately controllable (provided
the rolling motion complies with CS 25.203(c)).

C. For those aeroplanes where stall is defined by full nose up longitudinal control for both forward
and aft C.G., the time at full aft stick should be not less than was used for stall speed
determination, except as permitted by paragraph (b) above.
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CS 25.203 Stall characteristics

ED Decision 2003/2/RM

(See AMC 25.203.)

(a) It must be possible to produce and to correct roll and yaw by unreversed use of aileron and
rudder controls, up to the time the aeroplane is stalled. No abnormal nose-up pitching may
occur. The longitudinal control force must be positive up to and throughout the stall. In addition,
it must be possible to promptly prevent stalling and to recover from a stall by normal use of the
controls.

(b)  For level wing stalls, the roll occurring between the stall and the completion of the recovery
may not exceed approximately 20°.

(c)  For turning flight stalls, the action of the aeroplane after the stall may not be so violent or
extreme as to make it difficult, with normal piloting skill, to effect a prompt recovery and to
regain control of the aeroplane. The maximum bank angle that occurs during the recovery may
not exceed —

(1)  Approximately 60° in the original direction of the turn, or 30°in the opposite direction,
for deceleration rates up to 0.5 m/s? (1 knot per second); and

(2)  Approximately 90° in the original direction of the turn, or 60°in the opposite direction,
for deceleration rates in excess of 0.5 m/s? (1 knot per second).

ED Decision 2003/2/RM

1 Static Longitudinal Stability during the Approach to the Stall. During the approach to the stall
the longitudinal control pull force should increase continuously as speed is reduced from the
trimmed speed to the onset of stall warning. At lower speeds some reduction in longitudinal
control pull force will be acceptable provided that it is not sudden or excessive.

2 Rolling Motions at the Stall

2.1 Where the stall is indicated by a nose-down pitch, this may be accompanied by a rolling
motion that is not immediately controllable, provided that the rolling motion complies
with CS 25.203(b) or (c) as appropriate.

2.2 In level wing stalls the bank angle may exceed 20° occasionally, provided that lateral
control is effective during recovery.

3 Deep Stall Penetration. Where the results of wind tunnel tests reveal a risk of a catastrophic
phenomenon (e.g. superstall, a condition at angles beyond the stalling incidence from which it
proves difficult or impossible to recover the aeroplane), studies should be made to show that
adequate recovery control is available at and sufficiently beyond the stalling incidence to avoid
such a phenomenon.

CS 25.207 Stall warning

ED Decision 2016/010/R

(a)  Stall warning with sufficient margin to prevent inadvertent stalling with the flaps and landing
gear in any normal position must be clear and distinctive to the pilot in straight and turning
flight.
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(b)

(c)

(d)

(e)

(f)

The warning must be furnished either through the inherent aerodynamic qualities of the
aeroplane or by a device that will give clearly distinguishable indications under expected
conditions of flight. However, a visual stall warning device that requires the attention of the
crew within the cockpit is not acceptable by itself. If a warning device is used, it must provide a
warning in each of the aeroplane configurations prescribed in sub-paragraph (a) of this
paragraph at the speed prescribed in sub-paragraphs (c) and (d) of this paragraph. Except for
the stall warning prescribed in subparagraph (h)(3)(ii) of this paragraph, the stall warning for
flight in icing conditions must be provided by the same means as the stall warning for flight in
non-icing conditions. (See AMC 25.207(b).)

When the speed is reduced at rates not exceeding 0.5 m/s? (one knot per second), stall warning
must begin, in each normal configuration, at a speed, Vsw, exceeding the speed at which the
stall is identified in accordance with CS 25.201(d) by not less than 9.3 km/h (five knots) or five
percent CAS, whichever is greater. Once initiated, stall warning must continue until the angle of
attack is reduced to approximately that at which stall warning began. (See AMC 25.207(c) and

(d)).

In addition to the requirement of subparagraph(c) of this paragraph, when the speed is reduced
at rates not exceeding 0.5 m/s? (one knot per second), in straight flight with engines idling and
at the centre-of-gravity position specified in CS 25.103(b)(5), Vsw, in each normal configuration,
must exceed Vsg by not less than 5.6 km/h (three knots) or three percent CAS, whichever is
greater. (See AMC 25.207(c) and (d)).

In icing conditions, the stall warning margin in straight and turning flight must be sufficient to
allow the pilot to prevent stalling (as defined in CS 25.201(d)) when the pilot starts a recovery
manoeuvre not less than three seconds after the onset of stall warning. When demonstrating
compliance with this paragraph, the pilot must perform the recovery manoeuvre in the same
way as for the airplane in non-icing conditions. Compliance with this requirement must be
demonstrated in flight with the speed reduced at rates not exceeding 0.5 m/sec? (one knot per
second), with —

(1) The most critical of the take-off ice and final take-off ice accretions defined in Appendices
Cand O, as applicable, in accordance with CS 25.21(g), for each configuration used in the
take-off phase of flight;

(2) The most critical of the en route ice accretion(s) defined in Appendices C and O, as
applicable, in accordance with CS 25.21(g), for the en route configuration;

(3) The most critical of the holding ice accretion(s) defined in Appendices C and O, as
applicable, in accordance with CS 25.21(g), for the holding configuration(s);

(4) The most critical of the approach ice accretion(s) defined in Appendices C and O, as
applicable, in accordance with CS 25.21(g), for the approach configuration(s); and

(5) The most critical of the landing ice accretion(s) defined in Appendices C and O, as
applicable, in accordance with CS25.21(g), for the landing and go-around
configuration(s).

The stall warning margin must be sufficient in both non-icing and icing conditions to allow the
pilot to prevent stalling when the pilot starts a recovery manoeuvre not less than one second
after the onset of stall warning in slowdown turns with at least 1.5g load factor normal to the
flight path and airspeed deceleration rates of at least 1 m/sec? (2 knots per second), When
demonstrating compliance with this paragraph for icing conditions, the pilot must perform the
recovery manoeuvre in the same way as for the airplane in non-icing conditions. Compliance
with this requirement must be demonstrated in flight with —
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(1) The flaps and landing gear in any normal position;

(2)  The aeroplane trimmed for straight flight at a speed of 1.3 Vs; and
(3) The power or thrust necessary to maintain level flight at 1.3 Vsg.

(g)  Stall warning must also be provided in each abnormal configuration of the high lift devices that
is likely to be used in flight following system failures (including all configurations covered by
Aeroplane Flight Manual procedures).

(h)  The following stall warning margin is required for flight in icing conditions before the ice
protection system has been activated and is performing its intended function. Compliance must
be shown using the most critical of the ice accretion(s) defined in Appendix C, part ll(e), and
Appendix O, part ll(d), as applicable, in accordance with CS 25.21(g). The stall warning margin
in straight and turning flight must be sufficient to allow the pilot to prevent stalling without
encountering any adverse flight characteristics when:

(1) The speed is reduced at rates not exceeding 0.5 m/sec? (one knot per second);

(2) The pilot performs the recovery manoeuvre in the same way as for flight in non-icing
conditions; and

(3) The recovery manoeuvre is started no earlier than:

(i) One second after the onset of stall warning if stall warning is provided by the same
means as for flight in non-icing conditions; or

(ii)  Three seconds after the onset of stall warning if stall warning is provided by a
different means than for flight in non-icing conditions.

(i) In showing compliance with subparagraph (h) of this paragraph, if stall warning is provided by
a different means in icing conditions than for non-icing conditions, compliance with CS 25.203
must be shown using the accretion defined in appendix C, part ll(e). Compliance with this
requirement must be shown using the demonstration prescribed by CS 25.201, except that the
deceleration rates of CS 25.201(c)(2) need not be demonstrated.

[Amdt 25/3]
[Amdt 25/7]
[Amdt 25/16]
[Amdt 25/18]
ED Decision 2003/2/RM
1 A warning which is clear and distinctive to the pilot is one which cannot be misinterpreted or

mistaken for any other warning, and which, without being unduly alarming, impresses itself
upon the pilot and captures his attention regardless of what other tasks and activities are
occupying his attention and commanding his concentration. Where stall warning is to be
provided by artificial means, a stick shaker device producing both a tactile and an audible
warning is an Acceptable Means of Compliance.

2 Where stall warning is provided by means of a device, compliance with the requirement of
CS 25.21(e) should be established by ensuring that the device has a high degree of reliability.
One means of complying with this criterion is to provide dual independent systems.
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ED Decision 2003/2/RM

1 An acceptable method of demonstrating compliance with CS 25.207(c) is to consider stall
warning speed margins obtained during stall speed demonstration (CS 25.103) and stall
demonstration (CS 25.201(a)) (i.e. bank angle, power and centre of gravity conditions).

In addition, if the stall warning margin is managed by a system (thrust law, bank angle law, ...),
stall warning speed margin required by CS 25.207(c) should be demonstrated, when the speed
is reduced at rates not exceeding 0.5 m/s? (one knot per second), for the most critical conditions
in terms of stall warning margin, without exceeding 40° bank angle or maximum continuous
power or thrust during the demonstrations. In the case where the management system
increases, by design, the stall warning speed margin from the nominal setting (flight idle, wing
level), no additional demonstration needs to be done.

2 The stall warning speed margins required by CS 25.207(c) and (d) must be determined at a
constant load factor (i.e. 1g for 207(d)). An acceptable data reduction method is to calculate
k = V(Cupo/Cisw) where Cyp and Cisw are the C, values respectively at the stall identification and
at the stall warning activation.

3 If the stall warning required by CS 25.207 is provided by a device (e.g. a stick shaker), the effect
of production tolerances on the stall warning system should be considered when evaluating the
stall warning margin required by CS 25.207(c) and (d) and the manoeuvre capabilities required

by CS 25.143(g).

a. The stall warning margin required by CS 25.207(c) and (d) should be available with the
stall warning system set to the most critical setting expected in production. Unless
another setting would be provide a lesser margin, the stall warning margin required by
CS 25.207(c) should be evaluated assuming the stall warning system is operating at its
high angle of attack limit. For aeroplanes equipped with a device that abruptly pushes
the nose down at a selected angle-of-attack (e.g. a stick pusher), the stall warning margin
required by CS 25.207(c) may be evaluated with both the stall warning and stall
identification (e.g. stick pusher) systems at their nominal angle of attack settings unless
a lesser margin can result from the various system tolerances.

b. The manoeuvre capabilities required by CS 25.143(g) should be available assuming the
stall warning system is operating on its nominal setting. In addition, when the stall
warning system is operating at its low angle of attack limit, the manoeuvre capabilities
should not be reduced by more than 2 degrees of bank angle from those specified in
CS 25.143(g).

C. The stall warning margins and manoeuvre capabilities may be demonstrated by flight
testing at the settings specified above for the stall warning and, if applicable, stall
identification systems. Alternatively, compliance may be shown by applying adjustments
to flight test data obtained at a different system setting.
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GROUND HANDLING CHARACTERISTICS

CS 25.231 Longitudinal stability and control

ED Decision 2003/2/RM

(a)  Aeroplanes may have no uncontrollable tendency to nose over in any reasonably expected
operating condition or when rebound occurs during landing or take-off. In addition —

(1)  Wheel brakes must operate smoothly and may not cause any undue tendency to nose
over; and

(2)  If atail-wheel landing gear is used, it must be possible, during the take-off ground run on
concrete, to maintain any attitude up to thrust line level, at 75% of Vsga.

CS 25.233 Directional stability and control

ED Decision 2003/2/RM

(a) There may be no uncontrollable ground-looping tendency in 90° cross winds, up to a wind
velocity of 37 km/h (20 kt) or 0-2 Vsgo, Whichever is greater, except that the wind velocity need
not exceed 46 km/h (25 kt) at any speed at which the aeroplane may be expected to be operated
on the ground. This may be shown while establishing the 90° cross component of wind velocity
required by CS 25.237.

(b)  Aeroplanes must be satisfactorily controllable, without exceptional piloting skill or alertness, in
power-off landings at normal landing speed, without using brakes or engine power to maintain
a straight path. This may be shown during power-off landings made in conjunction with other
tests.

(c)  The aeroplane must have adequate directional control during taxying. This may be shown
during taxying prior to take-offs made in conjunction with other tests.

CS 25.235 Taxying condition

ED Decision 2003/2/RM

The shock absorbing mechanism may not damage the structure of the aeroplane when the aeroplane
is taxied on the roughest ground that may reasonably be expected in normal operation.

CS 25.237 Wind velocities

ED Decision 2015/008/R
(@)  The following applies:

(1)  A90°cross component of wind velocity, demonstrated to be safe for take-off and landing,
must be established for dry runways and must be at least 37 km/h (20 kt) or 0:2 Vsgo,
whichever is greater, except that it need not exceed 46 km/h (25 kt).

(2)  The crosswind component for takeoff established without ice accretions is valid in icing
conditions.
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(3) The landing crosswind component must be established for:
(i) Non-icing conditions, and

(i)  Icing conditions with the most critical of the landing ice accretion(s) defined in
appendix C and O, as applicable, in accordance with CS 25.21(g).

[Amdt 25/3]
[Amdt 25/16]
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MISCELLANEOUS FLIGHT REQUIREMENTS

CS 25.251 Vibration and buffeting

ED Decision 2016/010/R
(See AMC 25.251)

(a)  The aeroplane must be demonstrated in flight to be free from any vibration and buffeting that
would prevent continued safe flight in any likely operating condition.

(b)  Each part of the aeroplane must be demonstrated in flight to be free from excessive vibration
under any appropriate speed and power conditions up to Vor/Mpe. The maximum speeds shown
must be used in establishing the operating limitations of the aeroplane in accordance with
CS 25.1505.

(c)  Except as provided in sub-paragraph (d) of this paragraph, there may be no buffeting condition,
in normal flight, including configuration changes during cruise, severe enough to interfere with
the control of the aeroplane, to cause excessive fatigue to the crew, or to cause structural
damage. Stall warning buffeting within these limits is allowable.

(d)  There may be no perceptible buffeting condition in the cruise configuration in straight flight at
any speed up to Vmo/Mwmo, except that the stall warning buffeting is allowable.

(e)  For an aeroplane with Mp greater than 0-6 or with a maximum operating altitude greater than
7620 m (25,000 ft), the positive manoeuvring load factors at which the onset of perceptible
buffeting occurs must be determined with the aeroplane in the cruise configuration for the
ranges of airspeed or Mach number, weight, and altitude for which the aeroplane is to be
certificated. The envelopes of load factor, speed, altitude, and weight must provide a sufficient
range of speeds and load factors for normal operations. Probable inadvertent excursions
beyond the boundaries of the buffet onset envelopes may not result in unsafe conditions. (See

AMC 25.251(e).)

[Amdt 25/1]
[Amdt 25/18]

ED Decision 2003/2/RM
1 Probable Inadvertent Excursions beyond the Buffet Boundary

1.1 CS 25.251(e) states that probable inadvertent excursions beyond the buffet onset
boundary may not result in unsafe conditions.

1.2  An acceptable means of compliance with this requirement is to demonstrate by means
of flight tests beyond the buffet onset boundary that hazardous conditions will not be
encountered within the permitted manoeuvring envelope (as defined by CS 25.337)
without adequate prior warning being given by severe buffeting or high stick forces.

1.3 Buffet onset is the lowest level of buffet intensity consistently apparent to the flight crew
during normal acceleration demonstrations in smooth air conditions.

1.4 In flight tests beyond the buffet onset boundary to satisfy paragraph 1.2, the load factor
should be increased until either —

a. The level of buffet becomes sufficient to provide an obvious warning to the pilot
which is a strong deterrent to further application of load factor; or
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b. Further increase of load factor requires a stick force in excess of 445 N (100 Ibf), or
is impossible because of the limitations of the control system; or

C. The positive limit manoeuvring load factor established in compliance with

CS 25.337(b) is achieved.

Within the range of load factors defined in paragraph 1.4 no hazardous conditions (such
as hazardous involuntary changes of pitch or roll attitude, engine or systems
malfunctioning which require urgent corrective action by the flight crew, or difficulty in
reading the instruments or controlling the aeroplane) should be encountered.

Range of Load Factor for Normal Operations

2.1

2.2

CS 25.251(e) requires that the envelopes of load factor, speed, altitude and weight must
provide a sufficient range of speeds and load factors for normal operations.

An acceptable means of compliance with the requirement is to establish the maximum
altitude at which it is possible to achieve a positive normal acceleration incrementof 0:3 g
without exceeding the buffet onset boundary.

CS 25.253 High-speed characteristics

(a)

ED Decision 2016/010/R

Speed increase and recovery characteristics. The following speed increase and recovery
characteristics must be met:

(1)

(2)

(3)

(4)

Operating conditions and characteristics likely to cause inadvertent speed increases
(including upsets in pitch and roll) must be simulated with the aeroplane trimmed at any
likely cruise speed up to Vmo/Mmo. These conditions and characteristics include gust
upsets, inadvertent control movements, low stick force gradient in relation to control
friction, passenger movement, levelling off from climb, and descent from Mach to air
speed limit altitudes.

Allowing for pilot reaction time after effective inherent or artificial speed warning occurs,
it must be shown that the aeroplane can be recovered to a normal attitude and its speed
reduced to Vmo/Mwmo, without —

(i) Exceptional piloting strength or skill;
(i)  Exceeding Vp/Mp, Vor/Mpy, or the structural limitations; and

(iii)  Buffeting that would impair the pilot’s ability to read the instruments or control
the aeroplane for recovery.

With the aeroplane trimmed at any speed up to Vmo/Mwo, there must be no reversal of
the response to control input about any axis at any speed up to Vpor/Mpr. Any tendency to
pitch, roll, or yaw must be mild and readily controllable, using normal piloting techniques.
When the aeroplane is trimmed at Vmo/Mwmo, the slope of the elevator control force
versus speed curve need not be stable at speeds greater than Vic/Mec, but there must be
a push force at all speeds up to Vpr/Mpr and there must be no sudden or excessive
reduction of elevator control force as Vpr/Mpr is reached.

Adequate roll capability to assure a prompt recovery from a lateral upset condition must
be available at any speed up to Vpor/Mpr. (See AMC 25.253(a)(4).)
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(5) Extension of speedbrakes. With the aeroplane trimmed at Vimo/Mwmo, extension of the
speedbrakes over the available range of movements of the pilots control, at all speeds
above Vmo/Mwo, but not so high that Vpe/Mpr would be exceeded during the manoeuvre,
must not result in:

(i) An excessive positive load factor when the pilot does not take action to counteract
the effects of extension;

(i)  Buffeting that would impair the pilot’s ability to read the instruments or control
the aeroplane for recovery; or

(iii) A nose-down pitching moment, unless it is small. (See AMC 25.253(a)(5).)

(6) Reserved

(b)  Maximum speed for stability characteristics, Vic/Mec. Vic/Mec is the maximum speed at which
the requirements of CS 25.143(g), 25.147(f), 25.175(b)(1), 25.177(a) through (c), and 25.181
must be met with wing-flaps and landing gear retracted. Except as noted in CS 25.253(c), Vic/Mec
may not be less than a speed midway between Vmo/Mwmo and Vor/Mor, except that, for altitudes
where Mach Number is the limiting factor, M need not exceed the Mach Number at which
effective speed warning occurs.

(c)  Maximum speed for stability characteristics in icing conditions. The maximum speed for stability
characteristics with the most critical of the ice accretions defined in Appendices C and O, as
applicable, in accordance with CS 25.21(g), at which the requirements of CS 25.143(g), 25.147(f),
25.175(b)(1), 25.177(a) through (c) and 25.181 must be met, is the lower of:

(1) 556 km/h (300 knots) CAS,
(2) Ve or

(3) Aspeed at which it is demonstrated that the airframe will be free of ice accretion due to
the effects of increased dynamic pressure."

[Amdt. 25/3]
[Amdt 25/11]
[Amdt 25/16]
[Amdt 25/18]

ED Decision 2003/2/RM
An acceptable method of demonstrating compliance with CS 25.253(a)(4) is as follows:

1 Establish a steady 20° banked turn at a speed close to Vpr/Mpe limited to the extent necessary
to accomplish the following manoeuvre and recovery without exceeding Vor/Mpr. Using lateral
control alone, it should be demonstrated that the aeroplane can be rolled to 20° bank angle in
the other direction in not more than 8 seconds. The demonstration should be made in the most
adverse direction. The manoeuvre may be unchecked.

2 For aeroplanes that exhibit an adverse effect on roll rate when rudder is used, it should also be
demonstrated that use of rudder in a conventional manner will not result in a roll capability
significantly below that specified above.
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3 Conditions for 1 and 2:
Wing-flaps retracted.
Speedbrakes retracted and extended.
Landing gear retracted.

Trim. The aeroplane trimmed for straight flight at Vmo/Mwo. The trimming controls should not
be moved during the manoeuvre.

Power:

(i) All engines operating at the power required to maintain level flight at Vmo/Mwo, except
that maximum continuous power need not be exceeded; and

(i)  if the effect of power is significant, with the throttles closed.

ED Decision 2003/2/RM

Extension of Speedbrakes. The following guidance is provided to clarify the meaning of the words “the
available range of movements of the pilot’s control” in CS 25.253(a)(5) and to provide guidance for
demonstrating compliance with this requirement. Normally, the available range of movements of the
pilot’s control includes the full physical range of movements of the speedbrake control (i.e., from stop
to stop). Under some circumstances, however, the available range of the pilot’s control may be
restricted to a lesser range associated with in-flight use of the speedbrakes. A means to limit the
available range of movement to an in-flight range may be acceptable if it provides an unmistakable
tactile cue to the pilot when the control reaches the maximum allowable in-flight position, and
compliance with CS 25.697(b) is shown for positions beyond the in-flight range. Additionally, the
applicant's recommended procedures and training must be consistent with the intent to limit the in-
flight range of movements of the speedbrake control.

CS 25.697(b) requires that lift and drag devices intended for ground operation only must have means
to prevent the inadvertent operation of their controls in flight if that operation could be hazardous. If
speedbrake operation is limited to an in-flight range, operation beyond the in-flight range of available
movement of the speedbrake control must be shown to be not hazardous. Two examples of
acceptable unmistakable tactile cues for limiting the in-flight range are designs incorporating either a
gate, or incorporating both a detent and a substantial increase in force to move the control beyond
the detent. It is not an acceptable means of compliance to restrict the use of, or available range of,
the pilot’s control solely by means of an aeroplane Flight Manual limitation or procedural means.

The effect of extension of speedbrakes may be evaluated during other high speed testing and during
the development of emergency descent procedures. It may be possible to infer compliance with CS
25.253(a)(5) by means of this testing. To aid in determining compliance with the qualitative
requirements of this rule, the following quantitative values may be used as a generally acceptable
means of compliance. A load factor should be regarded as excessive if it exceeds 2.0. A nose-down
pitching moment may be regarded as small if it necessitates an incremental control force of less than
89 N (20 Ibf) to maintain 1g flight. These values may not be appropriate for all aeroplanes, and depend
on the characteristics of the particular aeroplane design in high speed flight. Other means of
compliance may be acceptable, provided that the Agency finds that compliance has been shown to
the qualitative requirements specified in CS 25.253(a)(5).
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CS 25.255 Out-of-trim characteristics

ED Decision 2003/2/RM

(See AMC 25.255)

(a)

(b)

(d)

(e)

(f)

From an initial condition with the aeroplane trimmed at cruise speeds up to Vmo/Mwmo, the
aeroplane must have satisfactory manoeuvring stability and controllability with the degree of
out-of-trim in both the aeroplane nose-up and nose-down directions, which results from the
greater of —

(1) A three-second movement of the longitudinal trim system at its normal rate for the
particular flight condition with no aerodynamic load (or an equivalent degree of trim for
aeroplanes that do not have a power-operated trim system), except as limited by stops
in the trim system, including those required by CS 25.655(b) for adjustable stabilisers; or

(2) The maximum mistrim that can be sustained by the autopilot while maintaining level
flight in the high speed cruising condition.

In the out-of-trim condition specified in sub-paragraph (a) of this paragraph, when the normal
acceleration is varied from + 1 g to the positive and negative values specified in sub-paragraph
(c) of this paragraph —

(1)  The stick force vs. g curve must have a positive slope at any speed up to and including
Vec/Mec; and

(2) At speeds between Vic/Mec and Vpr/Mopr, the direction of the primary longitudinal control
force may not reverse.

Except as provided in sub-paragraphs (d) and (e) of this paragraph compliance with the
provisions of sub-paragraph (a) of this paragraph must be demonstrated in flight over the
acceleration range —

(1) -1gto2:5g;or
(2) 0gto2:0g, and extrapolating by an acceptable method to—1gand 2:5g.

If the procedure set forth in sub-paragraph (c)(2) of this paragraph is used to demonstrate
compliance and marginal conditions exist during flight test with regard to reversal of primary
longitudinal control force, flight tests must be accomplished from the normal acceleration at
which a marginal condition is found to exist to the applicable limit specified in sub-paragraph
(c)(1) of this paragraph.

During flight tests required by subparagraph (a) of this paragraph the limit manoeuvring load
factors prescribed in CS 25.333(b) and 25.337, and the manoeuvring load factors associated
with probable inadvertent excursions beyond the boundaries of the buffet onset envelopes
determined under CS 25.251(e), need not be exceeded. In addition, the entry speeds for flight
test demonstrations at normal acceleration values less than 1 g must be limited to the extent
necessary to accomplish a recovery without exceeding Vor/Mbpt.

In the out-of-trim condition specified in sub-paragraph (a) of this paragraph, it must be possible
from an overspeed condition at Vpr/Mpr, to produce at least 1-5 g for recovery by applying not
more than 556 N (125 Ibf) of longitudinal control force using either the primary longitudinal
control alone or the primary longitudinal control and the longitudinal trim system. If the
longitudinal trim is used to assist in producing the required load factor, it must be shown at
Vor/Mbp that the longitudinal trim can be actuated in the aeroplane nose-up direction with the
primary surface loaded to correspond to the least of the following aeroplane nose-up control
forces:
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(1)
(2)
(3)

The maximum control forces expected in service as specified in CS 25.301 and 25.397.

The control force required to produce 1-5 g.

The control force corresponding to buffeting or other phenomena of such intensity that
it is a strong deterrent to further application of primary longitudinal control force.

ED Decision 2003/2/RM

1 Amount of Out-of-trim Required

11

1.2

The equivalent degree of trim, specified in CS 25.255(a)(1) for aeroplanes which do not
have a power-operated longitudinal trim system, has not been specified in quantitative
terms, and the particular characteristics of each type of aeroplane must be considered.
The intent of the requirement is that a reasonable amount of out-of-trim should be
investigated, such as might occasionally be applied by a pilot.

In establishing the maximum mistrim that can be sustained by the autopilot the normal
operation of the autopilot and associated systems should be taken into consideration.
Where the autopilot is equipped with an auto-trim function the amount of mistrim which
can be sustained will generally be small or zero. If there is no auto-trim function,
consideration should be given to the maximum amount of out-of-trim which can be
sustained by the elevator servo without causing autopilot disconnect.

2 Datum Trim Setting

2.1

2.2

For showing compliance with CS 25.255(b)(1) for speeds up to Vmo/Mmo, the datum trim
setting should be the trim setting required for trimmed flight at the particular speed at
which the demonstration is to be made.

For showing compliance with CS 25.255(b)(1) for speeds from Vmo/Mwmo to Vic/Mec, and
for showing compliance with CS 25.255(b)(2) and (f), the datum trim setting should be
the trim setting required for trimmed flight at Vmo/Muwo.

3 Reversal of Primary Longitudinal Control Force at Speeds greater than Vec/Mgc

3.1

CS 25.255(b)(2) requires that the direction of the primary longitudinal control force may
not reverse when the normal acceleration is varied, for +1 g to the positive and negative
values specified, at speeds above Vic/Mec. The intent of the requirement is that it is
permissible that there is a value of g for which the stick force is zero, provided that the
stick force versus g curve has a positive slope at that point (see Figure 1).
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If stick force characteristics are marginally acceptable, it is desirable that there should be
no reversal of normal control sensing, i.e. an aft movement of the control column should
produce an aircraft motion in the nose-up direction and a change in aircraft load factor
in the positive direction, and a forward movement of the control column should change
the aircraft load factor in the negative direction.

It is further intended that reversals of direction of stick force with negative stick-force
gradients should not be permitted in any mistrim condition within the specified range of
mistrim. If test results indicate that the curves of stick force versus normal acceleration
with the maximum required mistrim have a negative gradient of speeds above Vic/Mec
then additional tests may be necessary. The additional tests should verify that the curves
of stick force versus load factor with mistrim less than the maximum required do not
unacceptably reverse, as illustrated in the upper curve of Figure 2. Control force
characteristics as shown in Figure 3, may be considered acceptable, provided that the
control sensing does not reverse (see paragraph 3.2)
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4 Probable Inadvertent Excursions beyond the Boundaries of the Buffet Onset Envelopes.
CS 25.255(e) states that manoeuvring load factors associated with probable inadvertent
excursions beyond the boundaries of the buffet onset envelopes determined under
CS 25.251(e) need not be exceeded. It is intended that test flights need not be continued
beyond a level of buffet which is sufficiently severe that a pilot would be reluctant to apply any
further increase in load factor.

5 Use of the Longitudinal Trim System to Assist Recovery
5.1 CS 25.255(f) requires the ability to produce at least 1-5 g for recovery from an overspeed

5.2

condition of Vpr/Mopg, using either the primary longitudinal control alone or the primary
longitudinal control and the longitudinal trim system. Although the longitudinal trim
system may be used to assist in producing the required normal acceleration, it is not
acceptable for recovery to be completely dependent upon the use of this system. It
should be possible to produce 1-2 g by applying not more than 556 N (125 Ibf) of
longitudinal control force using the primary longitudinal control alone.

Recovery capability is generally critical at altitudes where airspeed (Vo) is limiting. If at
higher altitudes (on the Mpr boundary) the manoeuvre capability is limited by buffeting
of such an intensity that it is a strong deterrent to further increase in normal acceleration,
some reduction of manoeuvre capability will be acceptable, provided that it does not
reduce to below 1:3 g. The entry speed for flight test demonstrations of compliance with
this requirement should be limited to the extent necessary to accomplish a recovery
without exceeding Vpr/Mpr, and the normal acceleration should be measured as near to
Vor/Mpr as is practical.
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SUBPART C-STRUCTURE
GENERAL

CS 25.301 Loads

ED Decision 2016/010/R
(See AMC 25.301)

(a)  Strength requirements are specified in terms of limit loads (the maximum loads to be expected
in service) and ultimate loads (limit loads multiplied by prescribed factors of safety). Unless
otherwise provided, prescribed loads are limit loads.

(b)  Unless otherwise provided the specified air, ground, and water loads must be placed in
equilibrium with inertia forces, considering each item of mass in the aeroplane. These loads
must be distributed to conservatively approximate or closely represent actual conditions. (See
AMC No. 1 to CS 25.301(b).) Methods used to determine load intensities and distribution must
be validated by flight load measurement unless the methods used for determining those loading
conditions are shown to be reliable. (See AMC No. 2 to CS 25.301(b).)

(c)  If deflections under load would significantly change the distribution of external or internal loads,
this redistribution must be taken into account.

[Amdt 25/1]
[Amdt 25/18]

ED Decision 2005/006/R
The engine and its mounting structure are to be stressed to the loading cases for the aeroplane as a
whole.

[Amdt 25/1]

ED Decision 2005/006/R
1. PURPOSE

This AMC sets forth an acceptable means, but not the only means, of demonstrating compliance
with the provisions of CS-25 related to the validation, by flight load measurements, of the
methods used for determination of flight load intensities and distributions, for large aeroplanes.

2. RELATED CERTIFICATIONS SPECIFICATIONS
CS 25.301(b) “Loads”
CS 25.459 “Special Devices”

3. BACKGROUND

(a)  CS-25 stipulates a number of load conditions, such as flight loads, ground loads,
pressurisation loads, inertia loads and engine/APU loads. CS 25.301 requires methods
used to determine load intensities and distributions to be validated by flight load
measurements unless the methods used for determining those loading conditions are
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(b)

(c)

(d)

shown to be reliable. Although this applies to all load conditions of CS-25, the scope of
this AMC is limited to flight loads.

The sizing of the structure of the aircraft generally involves a number of steps and
requires detailed knowledge of air loads, mass, stiffness, damping, flight control system
characteristics, etc. Each of these steps and items may involve its own validation. The
scope of this AMC however is limited to validation of methods used for determination of
loads intensities and distributions by flight load measurements.

By reference to validation of “methods”, CS 25.301(b) and this AMC are intended to
convey a validation of the complete package of elements involved in the accurate
representation of loads, including input data and analytical process. The aim is to
demonstrate that the complete package delivers reliable or conservative calculated loads
for scenarios relevant to CS-25 flight loads requirements.

Some measurements may complement (or sometimes even replace) the results from
theoretical methods and models. Some flight loads development methods such as those
used to develop buffeting loads have very little theoretical foundation, or are methods
based directly on flight loads measurements extrapolated to represent limit conditions.

4. NEED FOR AND EXTENT OF FLIGHT LOAD MEASUREMENTS

4.1.

General

(a)  The need for and extent of the flight load measurements has to be discussed and
agreed between the Agency and Applicant on a case by case basis. Such an
assessment should be based on:

(i) a comparison of the design features of the aeroplane under investigation
with previously developed (by the Applicant) and approved aeroplanes. New
or significantly different design features should be identified and assessed.

(i)  the Applicant’s previous experience in validating load intensities and
distributions derived from analytical methods and/or wind tunnel tests. This
experience should have been accumulated on previously developed (by the
Applicant) and approved types and models of aeroplanes. The validation
should have been by a flight load measurement program that was conducted
by the Applicant and found acceptable to the Agency for showing
compliance.

(iii)  the sensitivity to parametric variation and continued applicability of the
analytical methods and/or wind tunnel test data.

(b)  Products requiring a new type certificate will in general require flight-test
validation of flight loads methods unless the Applicant can demonstrate to the
Agency that this is unnecessary.

If the configuration under investigation is a similar configuration and size as a
previously developed and approved design, the use of analytical methods, such as
computational fluid dynamics validated on wind tunnel test results and supported
by previous load validation flight test experience, may be sufficient to determine
flight loads without further flight test validation.

(c)  Applicants who are making a change to a Type Certificated airplane, but who do
not have access to the Type certification flight loads substantiation for that
airplane, will be required to develop flight loads analyses, as necessary, to
substantiate the change.
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(d)

In general, the loads analyses will require validation and may require flight test
loads measurements, as specified in this AMC.

The Applicant is encouraged to submit supporting data or test plans for
demonstrating the reliability of the flight loads methods early in the certification
planning process.

4.2. New or significantly different design features.

Examples of new or significantly different design features include, but are not limited to:

Wing mounted versus fuselage mounted engines;

Two versus three or more engines;

Low versus high wing;

Conventional versus T-tail empennage;

First use of significant sweep;

Significant expansion of flight envelope;

Addition of winglets;

Significant modification of control surface configuration;
Significant differences in airfoil shape, size (span, area);
Significant changes in high lift configurations;

Significant changes in power plant installation/configuration;

Large change in the size of the aeroplane.

4.3. Other considerations

(a)

(b)

Notwithstanding the similarity of the aeroplane or previous load validation flight
test experience of the Applicant, the local loads on the following elements are
typically unreliably predicted and may require a measurement during flight tests:

— Loads on high lift devices;

— Hinge moments on control surfaces;

— Loads on the empennage due to buffeting;
— Loads on any unusual device.

For non-deterministic loading conditions, such as stall buffet, the applicant should
compile a sufficient number of applicable flight loads measurements to develop a
reliable method to predict the appropriate design load.
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5. FLIGHT LOAD MEASUREMENTS

5.1.

5.2.

5.3.

5.4.

Measurements.

Flight load measurements (for example, through application of strain gauges, pressure
belts, accelerometers) may include:

— Pressures / air loads /net shear, bending and torque on primary aerodynamic
surfaces;

— Flight mechanics parameters necessary to correlate the analytical model with flight
test results;

— High lift devices loads and positions;
— Primary control surface hinge moments and positions;

— Unsymmetric loads on the empennage (due to roll/yaw manoeuvres and
buffeting);

— Local strains or response measurements in cases where load calculations or
measurements are indeterminate or unreliable.

Variation of parameters.

The test points for the flight loads measurements should consider the variation of the
main parameters affecting the loads under validation. Examples of these parameters
include: load factor, speeds, altitude, aircraft c.g., weight and inertia, power settings
(thrust, for wing mounted engines), fuel loading, speed brake settings, flap settings and
gear conditions (up/down) within the design limits of the aeroplane. The range of
variation of these parameters must be sufficient to allow the extrapolation to the design
loads conditions. In general, the flight test conditions need not exceed approximately
80% of limit load.

Conditions.

In the conduct of flight load measurements, conditions used to obtain flight loads may
include:

— Pitch manoeuvres including wind-up turns, pull-ups and push-downs (e.g. for wing
and horizontal stabiliser manoeuvring loads);

— Stall entry or buffet onset boundary conditions (e.g. for horizontal stabiliser buffet
loads);

— Yaw manoeuvres including rudder inputs and steady sideslips;
— Roll manoeuvres.

Some flight load conditions are difficult to validate by flight load measurements, simply
because the required input (e.g. gust velocity) cannot be accurately controlled or
generated. Therefore, these type of conditions need not be flight tested. Also, in general,
failures, malfunctions or adverse conditions are not subject to flight tests for the purpose
of flight loads validation.

Load alleviation.

When credit has been taken for an active load alleviation function by a particular control
system, the effectiveness of this function should be demonstrated as far as practicable
by an appropriate flight test program.
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6. RESULTS OF FLIGHT LOAD MEASUREMENTS

6.1.

6.2.

6.3.

6.4.

Comparison / Correlation.

Flight loads are not directly measured, but are determined through correlation with
measured strains, pressures or accelerations. The load intensities and distributions
derived from flight testing should be compared with those obtained from analytical
methods. The uncertainties in both the flight testing measurements and subsequent
correlation should be carefully considered and compared with the inherent assumptions
and capabilities of the process used in analytic derivation of flight loads. Since in most
cases the flight test points are not the limit design load conditions, new analytical load
cases need to be generated to match the actual flight test data points.

Quality of measurements.

Factors which can affect the uncertainty of flight loads resulting from calibrated strain
gauges include the effects of temperature, structural non-linearities, establishment of
flight/ground zero reference, and large local loads, such as those resulting from the
propulsion system installation, landing gear, flap tracks or actuators. The static or
dynamic nature of the loading can also affect both strain gauge and pressure
measurements.

Quality of correlation.

A given correlation can provide a more or less reliable estimate of the actual loading
condition depending on the "static" or "flexible dynamic" character of the loading action,
or on the presence and level of large local loads. The quality of the achieved correlation
depends also on the skills and experience of the Applicant in the choice of strain gauge
locations and conduct of the calibration test programme.

Useful guidance on the calibration and selection of strain gauge installations in aircraft
structures for flight loads measurements can be found, but not exclusively, in the
following references:

1. Skopinski, T.H., William S. Aiken, Jr., and Wilbur B. Huston,

“Calibration of Strain-Gage Installations in Aircraft Structures for Measurement of
Flight Loads”, NACA Report 1178, 1954.

2. Sigurd A. Nelson II, “Strain Gage Selection in Loads Equations Using a Genetic
Algorithm”, NASA Contractor Report 4597 (NASA-13445), October 1994,

Outcome of comparison / correlation.

Whatever the degree of correlation obtained, the Applicant is expected to be able to
justify the elements of the correlation process, including the effects of extrapolation of
the actual test conditions to the design load conditions.

If the correlation is poor, and especially if the analysis underpredicts the loads, then the
Applicant should review and assess all of the components of the analysis, rather than
applying blanket correction factors.
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For example:

(a)  Ifthe level of discrepancy varies with the Mach number of the condition, then the
Mach corrections need to be evaluated and amended.

(b)  If conditions with speed brakes extended show poorer correlation than clean wing,
then the speed brake aerodynamic derivatives and/or spanwise distribution need
to be evaluated and amended.

[Amdt 25/1]

CS 25.302 Interaction of systems and structures

ED Decision 2005/006/R

For aeroplanes equipped with systems that affect structural performance, either directly or as a result
of a failure or malfunction, the influence of these systems and their failure conditions must be taken
into account when showing compliance with the requirements of Subparts C and D. Appendix K of CS-
25 must be used to evaluate the structural performance of aeroplanes equipped with these systems.

[Amdt 25/1]

CS 25.303 Factor of safety

ED Decision 2003/2/RM

Unless otherwise specified, a factor of safety of 1-5 must be applied to the prescribed limit load which
are considered external loads on the structure. When loading condition is prescribed in terms of
ultimate loads, a factor of safety need not be applied unless otherwise specified.

CS 25.305 Strength and deformation

ED Decision 2005/006/R

(a)  The structure must be able to support limit loads without detrimental permanent deformation.
At any load up to limit loads, the deformation may not interfere with safe operation.

(b)  The structure must be able to support ultimate loads without failure for at least 3 seconds.
However, when proof of strength is shown by dynamic tests simulating actual load conditions,
the 3-second limit does not apply. Static tests conducted to ultimate load must include the
ultimate deflections and ultimate deformation induced by the loading. When analytical
methods are used to show compliance with the ultimate load strength requirements, it must
be shown that —

(1) The effects of deformation are not significant;
(2)  The deformations involved are fully accounted for in the analysis; or

(3) The methods and assumptions used are sufficient to cover the effects of these
deformations.

(c)  Where structural flexibility is such that any rate of load application likely to occur in the
operating conditions might produce transient stresses appreciably higher than those
corresponding to static loads, the effects of this rate of application must be considered.

(d)  Reserved

(e) The aeroplane must be designed to withstand any vibration and buffeting that might occur in
any likely operating condition up to Vp/Mp, including stall and probable inadvertent excursions
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beyond the boundaries of the buffet onset envelope. This must be shown by analysis, flight
tests, or other tests found necessary by the Agency.

(f) Unless shown to be extremely improbable, the aeroplane must be designed to withstand any
forced structural vibration resulting from any failure, malfunction or adverse condition in the
flight control system. These loads must be treated in accordance with the requirements of
CS 25.302.

[Amdt 25/1]

CS 25.307 Proof of structure

ED Decision 2005/006/R
(See AMC 25.307)

(a) Compliance with the strength and deformation requirements of this Subpart must be shown for
each critical loading condition. Structural analysis may be used only if the structure conforms to
that for which experience has shown this method to be reliable. In other cases, substantiating
tests must be made to load levels that are sufficient to verify structural behaviour up to loads
specified in CS 25.305.

(b)  Reserved
(c)  Reserved

(d)  When static or dynamic tests are used to show compliance with the requirements of
CS 25.305(b) for flight structures, appropriate material correction factors must be applied to
the test results, unless the structure, or part thereof, being tested has features such that a
number of elements contribute to the total strength of the structure and the failure of one
element results in the redistribution of the load through alternate load paths.

[Amdt 25/1]

ED Decision 2005/006/R
1. Purpose

This AMC establishes methods of compliance with CS 25.307, which specifies the requirements
for Proof of Structure.

2. Related Certification Specifications
CS 25.303 “Factor of safety”
CS 25.305 “Strength and deformation”
CS 25.651 “Proof of strength”

3. Definitions

3.1. Detail. A structural element of a more complex structural member (e.g. joints, splices,
stringers, stringer run-outs, or access holes).

3.2. Sub Component. A major three-dimensional structure which can provide complete
structural representation of a section of the full structure (e.g., stub-box, section of a
spar, wing panel, wing rib, body panel, or frames).
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3.3. Component. A major section of the airframe structure (e.g., wing, body, fin, horizontal
stabiliser) which can be tested as a complete unit to qualify the structure.

3.4. Full Scale. Dimensions of test article are the same as design; fully representative test
specimen (not necessarily complete airframe).

3.5. New Structure. Structure for which behaviour is not adequately predicted by analysis
supported by previous test evidence. Structure that utilises significantly different
structural design concepts such as details, geometry, structural arrangements, and load
paths or materials from previously tested designs.

3.6. Similar New Structure. Structure that utilises similar or comparable structural design
concepts such as details, geometry, structural arrangements, and load paths concepts
and materials to an existing tested design.

3.7. Derivative/Similar Structure. Structure that uses structural design concepts such as
details, geometry, structural arrangements, and load paths, stress levels and materials
that are nearly identical to those on which the analytical methods have been validated.

3.8. Previous Test Evidence. Testing of the original structure that is sufficient to verify
structural behaviour in accordance with CS 25.305.

4, Introduction

As required by subparagraph (a) of CS 25.307, the structure must be shown to comply with the
strength and deformation requirements of Subpart C of CS-25. This means that the structure
must:

(a)  be able to support limit loads without detrimental permanent deformation, and:
(b)  be able to support ultimate loads without failure.

This implies the need of a comprehensive assessment of the external loads (addressed by
CS 25.301), the resulting internal strains and stresses, and the structural allowables.

CS 25.307 requires compliance for each critical loading condition. Compliance can be shown by
analysis supported by previous test evidence, analysis supported by new test evidence or by
test only. As compliance by test only is impractical in most cases, a large portion of the
substantiating data will be based on analysis.

There are a number of standard engineering methods and formulas which are known to
produce acceptable, often conservative results especially for structures where load paths are
well defined. Those standard methods and formulas, applied with a good understanding of their
limitations, are considered reliable analyses when showing compliance with CS 25.307.
Conservative assumptions may be considered in assessing whether or not an analysis may be
accepted without test substantiation.

The application of methods such as Finite Element Method or engineering formulas to complex
structures in modern aircraft is considered reliable only when validated by full scale tests
(ground and/or flight tests). Experience relevant to the product in the utilisation of such
methods should be considered.
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5. Classification of structure

(a)

(b)

The structure of the product should be classified into one of the following three
categories:

— New Structure
— Similar New Structure
— Derivative/Similar Structure

Justifications should be provided for classifications other than New Structure. Elements
that should be considered are:

(i) The accuracy/conservatism of the analytical methods, and

(i)  Comparison of the structure under investigation with previously tested structure.
Considerations should include, but are not limited to the following:

— external loads (bending moment, shear, torque, etc.);

— internal loads (strains, stresses, etc.);

— structural design concepts such as details, geometry, structural arrangements, load
paths;

— materials;

— test experience (load levels achieved, lessons learned);
— deflections;

— deformations;

— extent of extrapolation from test stress levels.

6. Need and Extent of Testing

The following factors should be considered in deciding the need for and the extent of testing
including the load levels to be achieved:

(a)
(b)

(c)

The classification of the structure (as above);

The consequence of failure of the structure in terms of the overall integrity of the
aeroplane;

The consequence of the failure of interior items of mass and the supporting structure to
the safety of the occupants.

Relevant service experience may be included in this evaluation.

7. Certification Approaches

The following certification approaches may be selected:

(a)

Analysis, supported by new strength testing of the structure to limit and ultimate load.
This is typically the case for New Structure.

Substantiation of the strength and deformation requirements up to limit and ultimate
loads normally requires testing of sub-components, full scale components or full scale
tests of assembled components (such as a nearly complete airframe). The entire test
program should be considered in detail to assure the requirements for strength and
deformation can be met up to limit load levels as well as ultimate load levels.
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(b)

(c)

(d)

Sufficient limit load test conditions should be performed to verify that the structure
meets the deformation requirements of CS 25.305(a) and to provide validation of internal
load distribution and analysis predictions for all critical loading conditions.

Because ultimate load tests often result in significant permanent deformation, choices
will have to be made with respect to the load conditions applied. This is usually based on
the number of test specimens available, the analytical static strength margins of safety
of the structure and the range of supporting detail or sub-component tests. An envelope
approach may be taken, where a combination of different load cases is applied, each one
critical for a different section of the structure.

These limit and ultimate load tests may be supported by detail and sub-component tests
that verify the design allowables (tension, shear, compression) of the structure and often
provide some degree of validation for ultimate strength.

Analysis validated by previous test evidence and supported with additional limited
testing. This is typically the case for Similar New Structure.

The extent of additional limited testing (number of specimens, load levels, etc.) will
depend upon the degree of change, relative to the elements of paragraphs 5(b)(i) and (ii).

For example, if the changes to an existing design and analysis necessitate extensive
changes to an existing test-validated finite element model (e.g. different rib spacing)
additional testing may be needed. Previous test evidence can be relied upon whenever
practical.

These additional limited tests may be further supported by detail and sub-component
tests that verify the design allowables (tension, shear, compression) of the structure and
often provide some degree of validation for ultimate strength.

Analysis, supported by previous test evidence. This is typically the case for Derivative/
Similar Structure.

Justification should be provided for this approach by demonstrating how the previous
static test evidence validates the analysis and supports showing compliance for the
structure under investigation. Elements that need to be considered are those defined in
paragraphs 5(b)(i) and (ii).

For example, if the changes to the existing design and test-validated analysis are
evaluated to assure they are relatively minor and the effects of the changes are well
understood, the original tests may provide sufficient validation of the analysis and further
testing may not be necessary. For example, if a weight increase results in higher loads
along with a corresponding increase in some of the element thickness and fastener sizes,
and materials and geometry (overall configuration, spacing of structural members, etc.)
remain generally the same, the revised analysis could be considered reliable based on the
previous validation.

Test only.

Sometimes no reliable analytical method exists, and testing must be used to show
compliance with the strength and deformation requirements. In other cases it may be
elected to show compliance solely by tests even if there are acceptable analytical
methods. In either case, testing by itself can be used to show compliance with the
strength and deformation requirements of CS-25 Subpart C. In such cases, the test load
conditions should be selected to assure all critical design loads are encompassed.
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If tests only are used to show compliance with the strength and deformation
requirements for single load path structure which carries flight loads (including
pressurisation loads), the test loads must be increased to account for variability in
material properties, as required by CS 25.307(d). In lieu of a rational analysis, for metallic
materials, a factor of 1.15 applied to the limit and ultimate flight loads may be used. If
the structure has multiple load paths, no material correction factor is required.

Interpretation of Data

The interpretation of the substantiation analysis and test data requires an extensive review of:
— the representativeness of the loading ;

— the instrumentation data ;

— comparisons with analytical methods ;

— representativeness of the test article(s) ;

— test set-up (fixture, load introductions) ;

— load levels and conditions tested ;

— test results.

Testing is used to validate analytical methods except when showing compliance by test only. If
the test results do not correlate with the analysis, the reasons should be identified and
appropriate action taken. This should be accomplished whether or not a test article fails below
ultimate load.

Should a failure occur below ultimate load, an investigation should be conducted for the
product to reveal the cause of this failure. This investigation should include a review of the test
specimen and loads, analytical loads, and the structural analysis. This may lead to adjustment
in analysis/modelling techniques and/or part redesign and may result in the need for additional
testing. The need for additional testing to ensure ultimate load capability, depends on the
degree to which the failure is understood and the analysis can be validated by the test.

[Amdt 25/1]
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FLIGHT LOADS

CS 25.321 General

(a)

(b)

(d)

ED Decision 2003/2/RM

Flight load factors represent the ratio of the aerodynamic force component (acting normal to
the assumed longitudinal axis of the aeroplane) to the weight of the aeroplane. A positive load
factor is one in which the aerodynamic force acts upward with respect to the aeroplane.

Considering compressibility effects at each speed, compliance with the flight load requirements
of this Subpart must be shown —

(1) At each critical altitude within the range of altitudes selected by the applicant;

(2) At each weight from the design minimum weight to the design maximum weight
appropriate to each particular flight load condition; and

(3) For each required altitude and weight, for any practicable distribution of disposable load
within the operating limitations recorded in the Aeroplane Flight Manual.

Enough points on and within the boundaries of the design envelope must be investigated to
ensure that the maximum load for each part of the aeroplane structure is obtained.

The significant forces acting on the aeroplane must be placed in equilibrium in a rational or
conservative manner. The linear inertia forces must be considered in equilibrium with the thrust
and all aerodynamic loads, while the angular (pitching) inertia forces must be considered in
equilibrium with thrust and all aerodynamic moments, including moments due to loads on
components such as tail surfaces and nacelles. Critical thrust values in the range from zero to
maximum continuous thrust must be considered.
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FLIGHT MANOEUVRE AND GUST CONDITIONS

CS 25.331 Symmetric manoeuvring conditions

ED Decision 2016/010/R

(See AMC 25.331)

(a)

(b)

(c)

Procedure. For the analysis of the manoeuvring flight conditions specified in sub-paragraphs (b)
and (c) of this paragraph, the following provisions apply:

(1)

(2)

Where sudden displacement of a control is specified, the assumed rate of control surface
displacement may not be less than the rate that could be applied by the pilot through the
control system.

In determining elevator angles and chordwise load distribution in the manoeuvring
conditions of sub-paragraphs (b) and (c) of this paragraph, the effect of corresponding
pitching velocities must be taken into account. The in-trim and out-of-trim flight
conditions specified in CS 25.255 must be considered.

Manoeuvring balanced conditions. Assuming the aeroplane to be in equilibrium with zero
pitching acceleration, the manoeuvring conditions A through | on the manoeuvring envelope in
CS 25.333(b) must be investigated.

Manoeuvring pitching conditions. The following conditions must be investigated:

(1)

(2)

Maximum pitch control displacement at V4. The aeroplane is assumed to be flying in
steady level flight (point A1, CS 25.333(b)) and the cockpit pitch control is suddenly
moved to obtain extreme nose up pitching acceleration. In defining the tail load, the
response of the aeroplane must be taken into account. Aeroplane loads which occur
subsequent to the time when normal acceleration at the c.g. exceeds the positive limit
manoeuvring load factor (at point A2 in CS 25.333(b)), or the resulting tailplane normal
load reaches its maximum, whichever occurs first, need not be considered (See AMC

25.331(c)(1)).

Checked manoeuvre between V, and Vp. Nose up checked pitching manoeuvres must be
analysed in which the positive limit load factor prescribed in CS 25.337 is achieved. As a
separate condition, nose down checked pitching manoeuvres must be analysed in which
a limit load factor of 0 is achieved. In defining the aeroplane loads the cockpit pitch
control motions described in sub-paragraphs (i), (ii), (iii) and (iv) of this paragraph must
be used:

(See AMC 25.331(c)(2))

(i) The aeroplane is assumed to be flying in steady level flight at any speed between
Va and Vp and the cockpit pitch control is moved in accordance with the following
formula:
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(ii)

(iii)

5(t) = 8y sin(wt) for 0 <t < tpay
where:

61 = the maximum available displacement of the cockpit pitch control in the
initial direction, as limited by the control system stops, control surface stops,
or by pilot effort in accordance with CS 25.397(b);

6(t) = the displacement of the cockpit pitch control as a function of time. In the
initial direction &(t) is limited to 61. In the reverse direction, 6(t) may be
truncated at the maximum available displacement of the cockpit pitch
control as limited by the control system stops, control surface stops, or by
pilot effort in accordance with CS 25.397(b);

tmax = 3“/2(’);

w = thecircular frequency (radians/second) of the control deflection taken equal
to the undamped natural frequency of the short period rigid mode of the
aeroplane, with active control system effects included where appropriate;
but not less than:

1144 _
w = —— radians per second;
2V,
where:
V= the speed of the aeroplane at entry to the manoeuvre.

Va= the design manoeuvring speed prescribed in CS 25.335(c)

For nose-up pitching manoeuvres the complete cockpit pitch control displacement
history may be scaled down in amplitude to the extent just necessary to ensure
that the positive limit load factor prescribed in CS 25.337 is not exceeded. For nose-
down pitching manoeuvres the complete cockpit control displacement history may
be scaled down in amplitude to the extent just necessary to ensure that the normal
acceleration at the c.g. does not go below Og.

In addition, for cases where the aeroplane response to the specified cockpit pitch
control motion does not achieve the prescribed limit load factors then the
following cockpit pitch control motion must be used:

6(t) = §;sin(wt) for 0<t<ty

6(t)=61 fOT tlﬁtStz
6(t) = 61 Sln(w[t + tl - tz]) fOT tz <t< tmax

where:
1 = 2w
t, = t1+At

thax = T2 + T[/(A),'

At = the minimum period of time necessary to allow the prescribed limit load
factor to be achieved in the initial direction, but it need not exceed five
seconds (see figure below).
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(iv) In cases where the cockpit pitch control motion may be affected by inputs from
systems (for example, by a stick pusher that can operate at high load factor as well
as at 1g) then the effects of those systems must be taken into account.

(v)  Aeroplane loads that occur beyond the following times need not be considered:

(A)  For the nose-up pitching manoeuvre, the time at which the normal
acceleration at the c.g. goes below 0g;

(B)  For the nose-down pitching manoeuvre, the time at which the normal
acceleration at the c.g. goes above the positive limit load factor prescribed
in CS 25.337;

(C)  tmax

[Amdt 25/13]
[Amdt 25/18]

ED Decision 2013/010/R

The physical limitations of the aircraft from the cockpit pitch control device to the control surface
deflection, such as control stops position, maximum power and displacement rate of the servo
controls, and control law limiters, may be taken into account.

[Amdt 25/13]

ED Decision 2013/010/R

The physical limitations of the aircraft from the cockpit pitch control device to the control surface
deflection, such as control stops position, maximum power and displacement rate of the servo
controls, and control law limiters, may be taken into account.

For aeroplanes equipped with electronic flight controls, where the motion of the control surfaces does
not bear a direct relationship to the motion of the cockpit control devices, the circular frequency of
the movement of the cockpit control ‘w’ shall be varied by a reasonable amount to establish the effect
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of the input period and amplitude on the resulting aeroplane loads. This variation is intended to verify
that there is no large and rapid increase in aeroplane loads.

[Amdt 25/13]

CS 25.333 Flight manoeuvring envelope

ED Decision 2016/010/R
(See AMC 25.333)

(a)  General. The strength requirements must be met at each combination of airspeed and load
factor on and within the boundaries of the representative manoeuvring envelope (V-n diagram)
of sub-paragraph (b) of this paragraph. This envelope must also be used in determining the
aeroplane structural operating limitations as specified in CS 25.1501.

(b)  Manoeuvring envelope (See AMC 25.333(b))

3 4 +C, max

WING-FLAPS UP
A D, D2

5 J +C, max

WING-FLAPS

LOAD FACTOR, n
=
l

————— 1———————————|—————' D1
| |
! |
<| >u | >|3
0 L |
‘EQUIVALENT’ AIR SPEED | E
|
|
-1 4
H F
—C, max
WING-FLAPS UP
[Amdt 25/11]
[Amdt 25/13]
[Amdt 25/18]
ED Decision 2013/010/R

For the calculation of structural design speeds, the stalling speeds Vs and Vs should be taken to be
the 1-g stalling speeds in the appropriate flap configuration. This structural interpretation of stalling
speed should be used in connection with the paragraphs CS 25.333(b), CS 25.335, CS 25.335(c)(d)(e),
CS 25.479(a), and CS 25.481(a)(1).

[Amdt 25/13]
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CS 25.335 Design airspeeds

ED Decision 2016/010/R

(See AMC 25.335)

The selected design airspeeds are equivalent airspeeds (EAS). Estimated values of Vso and Vs; must be
conservative.

(a)  Design cruising speed, V. For V¢, the following apply:

(1)  The minimum value of Vc must be sufficiently greater than Vg to provide for inadvertent
speed increases likely to occur as a result of severe atmospheric turbulence.

(2)  Except as provided in sub-paragraph 25.335(d)(2), Vc may not be less than Vg + 1:32 Uy
(with Uyt as specified in sub-paragraph 25.341(a)(5)(i). However, Vc need not exceed the
maximum speed in level flight at maximum continuous power for the corresponding
altitude.

(3) At altitudes where Vp is limited by Mach number, Vc may be limited to a selected Mach
number. (See CS 25.1505.)

(b)  Design dive speed, V. Vb must be selected so that Vc/Mc is not greater than 0-8 Vp/Mp, or so
that the minimum speed margin between Vc¢/Mc and Vp/Mp is the greater of the following
values:

(1) (i) For aeroplanes not equipped with a high speed protection function: From an initial
condition of stabilised flight at V¢/Mc, the aeroplane is upset, flown for 20 seconds
along a flight path 7-5° below the initial path, and then pulled up at a load factor of
1-5g (0-5 g acceleration increment). The speed increase occurring in this
manoeuvre may be calculated if reliable or conservative aerodynamic data issued.
Power as specified in CS 25.175(b)(1)(iv) is assumed until the pullup is initiated, at
which time power reduction and the use of pilot controlled drag devices may be
assumed;

(i)  For aeroplanes equipped with a high speed protection function: In lieu of
subparagraph (b)(1)(i), the speed increase above V¢/Mc resulting from the greater
of the following manoeuvres must be established:

(A)  From an initial condition of stabilised flight at Vc/Mc, the aeroplane is upset
so as to take up a new flight path 7.5° below the initial path. Control
application, up to full authority, is made to try and maintain this new flight
path. Twenty seconds after achieving the new flight path, manual recovery
is made at a load factor of 1.5 g (0.5 g acceleration increment), or such
greater load factor that is automatically applied by the system with the
pilot’s pitch control neutral. The speed increase occurring in this manoeuvre
may be calculated if reliable or conservative aerodynamic data is used.
Power as specified in CS 25.175(b)(1)(iv) is assumed until recovery is made,
at which time power reduction and the use of pilot controlled drag devices
may be assumed.

(B)  From a speed below V¢/Mc, with power to maintain stabilised level flight at
this speed, the aeroplane is upset so as to accelerate through Vc¢/Mc at a
flight path 15° below the initial path (or at the steepest nose down attitude
that the system will permit with full control authority if less than 15°). Pilot
controls may be in neutral position after reaching Vc/Mc and before recovery
is initiated. Recovery may be initiated 3 seconds after operation of high
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speed, attitude, or other alerting system by application of a load factor of
1.5 g (0.5 g acceleration increment), or such greater load factor that is
automatically applied by the system with the pilot’s pitch control neutral.
Power may be reduced simultaneously. All other means of decelerating the
aeroplane, the use of which is authorised up to the highest speed reached in
the manoeuvre, may be used. The interval between successive pilot actions
must not be less than 1 second (See AMC 25.335(b)(1)(ii)).

(2)  The minimum speed margin must be enough to provide for atmospheric variations (such
as horizontal gusts, and penetration of jet streams and cold fronts) and for instrument
errors and airframe production variations. These factors may be considered on a
probability basis. The margin at altitude where Mc is limited by compressibility effects
must not be less than 0.07M unless a lower margin is determined using a rational analysis
that includes the effects of any automatic systems. In any case, the margin may not be
reduced to less than 0.05M. (See AMC 25.335(b)(2))

(c)  Design manoeuvring speed, Va. For Va, the following apply:
(1) Vamay not be less than Vs Vn where —
(i) n is the limit positive manoeuvring load factor at V¢; and
(ii)  Vsiis the stalling speed with wing-flaps retracted.
(2)  Vaand Vs must be evaluated at the design weight and altitude under consideration.

(3) Vaneed not be more than V¢ or the speed at which the positive Cymax Curve intersects the
positive manoeuvre load factor line, whichever is less.

(d)  Design speed for maximum gust intensity, Vs.
(1) Vs may not be less than
1
K UyerVeay /2
Ve |1+ Zg”refc”
498w
where —

Vq = the 1-g stalling speed based on Cnamax With the flaps retracted at the particular
weight under consideration;

Cnamax = the maximum aeroplane normal force coefficient;
V. = design cruise speed (knots equivalent airspeed);

Uref = the reference gust velocity (feet per second equivalent airspeed) from
CS 25.341(a)(5)(i);

w = average wing loading (pounds per square foot) at the particular weight under
consideration.

.88u
5.3+u

o
]

2w
pcag

p = density of air (slugs/ft3);
¢ = mean geometric chord of the wing (feet);

g = acceleration due to gravity (ft/sec?);
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a = slope of the aeroplane normal force coefficient curve, Cna per radian;
(2) At altitudes where V. is limited by Mach number —

(i) Vs may be chosen to provide an optimum margin between low and high speed
buffet boundaries; and,

(ii) Ve need not be greater than V.
(e)  Design wing-flap speeds, Ve For Vg, the following apply:

(1) The design wing-flap speed for each wing-flap position (established in accordance with
CS 25.697(a)) must be sufficiently greater than the operating speed recommended for
the corresponding stage of flight (including balked landings) to allow for probable
variations in control of airspeed and for transition from one wing-flap position to another.

(2)  If an automatic wing-flap positioning or load limiting device is used, the speeds and
corresponding wing-flap positions programmed or allowed by the device may be used.

(3) Vemay not be less than —
(i) 1-6 Vs; with the wing-flaps in take-off position at maximum take-off weight;
(ii)  1-8 Vs1 with the wing-flaps in approach position at maximum landing weight; and
(iii)  1-8 Vso with the wing-flaps in landing position at maximum landing weight.

(f) Design drag device speeds, Vpp. The selected design speed for each drag device must be
sufficiently greater than the speed recommended for the operation of the device to allow for
probable variations in speed control. For drag devices intended for use in high speed descents,
Vpp may not be less than Vp. When an automatic drag device positioning or load limiting means
is used, the speeds and corresponding drag device positions programmed or allowed by the
automatic means must be used for design.

[Amdt 25/13]
[Amdt 25/18]

ED Decision 2013/010/R

In any failure condition affecting the high speed protection function, the conditions as defined in
CS 25.335(b)(1)(ii) still remain applicable.

It implies that a specific value, which may be different from the Vp/Mp value in normal configuration,
has to be associated with this failure condition for the definition of loads related to Vp/Mp as well as
for the justification to CS 25.629. However, the strength and speed margin required will depend on
the probability of this failure condition, according to the criteria of CS 25.302.

Alternatively, the operating speed Vmo/Mwmo may be reduced to a value that maintains a speed margin
between Vmo/Mwmo and Vo/Mp that is consistent with showing compliance with CS 25.335(b)(1)(ii)
without the benefit of the high speed protection system, provided that:
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(a)

(b)
(c)

Any failure of the high speed protection system that would affect the design dive speed
determination is shown to be Remote;

Failures of the system must be announced to the pilots, and:

Aeroplane flight manual instructions should be provided that reduce the maximum operating
speeds, Vivo/Mwo.

[Amdt 25/13]

ED Decision 2006/005/R

PURPOSE. This AMC sets forth an acceptable means, but not the only means, of demonstrating
compliance with the provisions of CS-25 related to the minimum speed margin between design
cruise speed and design dive speed.

RELATED CERTIFICATION SPECIFICATIONS. CS 25.335 "Design airspeeds".

BACKGROUND. CS 25.335(b) requires the design dive speed, Vp, of the aeroplane to be
established so that the design cruise speed is no greater than 0.8 times the design dive speed,
or that it be based on an upset criterion initiated at the design cruise speed, Vc. At altitudes
where the cruise speed is limited by compressibility effects, CS 25.335(b)(2) requires the margin
to be not less than 0.05 Mach. Furthermore, at any altitude, the margin must be great enough
to provide for atmospheric variations (such as horizontal gusts and the penetration of jet
streams), instrument errors, and production variations. This AMC provides a rational method
for considering the atmospheric variations.

DESIGN DIVE SPEED MARGIN DUE TO ATMOSPHERIC VARIATIONS.

a. In the absence of evidence supporting alternative criteria, compliance with
CS 25.335(b)(2) may be shown by providing a margin between V¢/Mc and Vp/Mp sufficient
to provide for the following atmospheric conditions:

(1) Encounter with a Horizontal Gust. The effect of encounters with a substantially
headon gust, assumed to act at the most adverse angle between 30 degrees above
and 30 degrees below the flight path, should be considered. The gust velocity
should be 15.2 m/s (50 fps) in equivalent airspeed (EAS) at altitudes up to 6096 m
(20,000 feet). At altitudes above 6096 m (20,000 feet) the gust velocity may be
reduced linearly from 15.2 m/s (50 fps) in EAS at 6096 m (20,000 feet) to 7.6 m/s
(25 fps) in EAS at 15240 m (50,000 feet), above which the gust velocity is
considered to be constant. The gust velocity should be assumed to build up in not
more than 2 seconds and last for 30 seconds.

(2)  Entry into Jetstreams or Regions of High Windshear.

(i) Conditions of horizontal and vertical windshear should be investigated
taking into account the windshear data of this paragraph which are world-
wide extreme values.

(i)  Horizontal windshear is the rate of change of horizontal wind speed with
horizontal distance. Encounters with horizontal windshear change the
aeroplane apparent head wind in level flight as the aeroplane traverses into
regions of changing wind speed. The horizontal windshear region is assumed
to have no significant vertical gradient of wind speed.
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(iii)

(iv)

Vertical windshear is the rate of change of horizontal wind speed with
altitude. Encounters with windshear change the aeroplane apparent head
wind as the aeroplane climbs or descends into regions of changing wind
speed. The vertical windshear region changes slowly so that temporal or
spatial changes in the vertical windshear gradient are assumed to have no
significant affect on an aeroplane in level flight.

With the aeroplane at Vc¢/Mc within normal rates of climb and descent, the
most extreme condition of windshear that it might encounter, according to
available meteorological data, can be expressed as follows:

(A)

(B)

Horizontal Windshear. The jet stream is assumed to consist of a linear
shear of 3.6 KTAS/NM over a distance of 25 NM or of 2.52 KTAS/NM
over a distance of 50 NM or of 1.8 KTAS/NM over a distance of 100
NM, whichever is most severe.

Vertical Windshear. The windshear region is assumed to have the
most severe of the following characteristics and design values for
windshear intensity and height band. As shown in Figure 1, the total
vertical thickness of the windshear region is twice the height band so
that the windshear intensity specified in Table 1 applies to a vertical
distance equal to the height band above and below the reference
altitude. The variation of horizontal wind speed with altitude in the
windshear region is linear through the height band from zero at the
edge of the region to a strength at the reference altitude determined
by the windshear intensity multiplied by the height band. Windshear
intensity varies linearly between the reference altitudes in Table 1.

Figure 1 - Windshear Region
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Note: The analysis should be conducted by separately descending
from point “A” and climbing from point “B” into initially
increasing headwind.
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Table 1 - Vertical Windshear Intensity Characteristics
Height Band - Ft.
1000 3000 5000 7000
Reference Vertical Windshear

Altitude - Ft. Units: ft./sec. per foot of height (KTAS per 1000 feet of height)
0 0.095 (56.3) 0.05 (29.6) 0.035 (20.7) 0.03 (17.8)
40,000 0.145 (85.9) 0.075 (44.4) 0.055 (32.6) 0.04 (23.7)
45,000 0.265 (157.0) 0.135 (80.0) 0.10 (59.2) 0.075 (44.4)
Above 45,000 0.265 (157.0) 0.135 (80.0) 0.10 (59.2) 0.075 (44.4)

Windshear intensity varies linearly between specified altitudes.

(v)  The entry of the aeroplane into horizontal and vertical windshear should be
treated as separate cases. Because the penetration of these large scale
phenomena is fairly slow, recovery action by the pilot is usually possible. In
the case of manual flight (i.e., when flight is being controlled by inputs made
by the pilot), the aeroplane is assumed to maintain constant attitude until at
least 3 seconds after the operation of the overspeed warning device, at
which time recovery action may be started by using the primary
aerodynamic controls and thrust at a normal acceleration of 1.5g, or the
maximum available, whichever is lower.

b. At altitudes where speed is limited by Mach number, a speed margin of .07 Mach
between Mcand Mp is considered sufficient without further investigation.

[Amdt 25/2]

CS 25.337 Limit manoeuvring load factors

ED Decision 2003/2/RM

(See AMC 25.337)

(a)  Except where limited by maximum (static) lift coefficients, the aeroplane is assumed to be
subjected to symmetrical manoeuvres resulting in the limit manoeuvring load factors
prescribed in this paragraph. Pitching velocities appropriate to the corresponding pull-up and
steady turn manoeuvres must be taken into account.

(b)  The positive limit manoeuvring load factor ‘n’ for any speed up to Vp may not be less than
24 000

2-1+4 (—

W+10 000

where ‘W’ is the design maximum take-off weight (lb).

)except that ‘n’ may not be less than 2:5 and need not be greater than 3-8 —

(c)  The negative limit manoeuvring load factor —
(1) May not be less than —1-0 at speeds up to V¢; and
(2)  Must vary linearly with speed from the value at V¢ to zero at Vp.

(d)  Manoeuvring load factors lower than those specified in this paragraph may be used if the
aeroplane has design features that make it impossible to exceed these values in flight.
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ED Decision 2003/2/RM

The load factor boundary of the manoeuvring envelope is defined by CS 25.337(b) and (c). It is
recognised that constraints which may limit the aircraft’s ability to attain the manoeuvring envelope
load factor boundary may be taken into account in the calculation of manoeuvring loads for each
unique mass and flight condition, provided that those constraints are adequately substantiated. This
substantiation should take account of critical combinations of vertical, rolling and yawing manoeuvres
that may be invoked either statically or dynamically within the manoeuvring envelope.

Examples of the aforementioned constraints include aircraft Cn.max, mechanical and/or aerodynamic
limitations of the pitch control, and limitations defined within any flight control software.]

CS 25.341 Gust and turbulence loads

ED Decision 2012/008/R
(See AMC 25.341)

(a)  Discrete Gust Design Criteria. The aeroplane is assumed to be subjected to symmetrical vertical
and lateral gusts in level flight. Limit gust loads must be determined in accordance with the
following provisions:

(1) Loadson each part of the structure must be determined by dynamic analysis. The analysis
must take into account unsteady aerodynamic characteristics and all significant structural
degrees of freedom including rigid body motions.

(2)  The shape of the gust must be taken as follows:

U=%[1—cos(%s)] for0<s<2H
U=0 fors>2H

where —

s = distance penetrated into the gust (metre);

Ugs = the design gust velocity in equivalent airspeed specified in sub-paragraph (a) (4) of
this paragraph;

H = the gust gradient which is the distance (metre) parallel to the aeroplane’s flight
path for the gust to reach its peak velocity.

(3) A sufficient number of gust gradient distances in the range 9 m (30 feet) to 107 m (350
feet) must be investigated to find the critical response for each load quantity.

(4) The design gust velocity must be:

where —

Uret = the reference gust velocity in equivalent airspeed defined in sub-paragraph (a)(5)
of this paragraph;

Fe = the flight profile alleviation factor defined in sub-paragraph (a)(6) of this
paragraph.

(5) The following reference gust velocities apply:
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(i) At aeroplane speeds between Vg and Vc: Positive and negative gusts with reference
gust velocities of 17.07 m/s (56.0 ft/s) EAS must be considered at sea level. The
reference gust velocity may be reduced linearly from 17.07 m/s (56.0 ft/s) EAS at
sea level to 13.41 m/s (44.0 ft/s) EAS at 4572 m (15 000 ft). The reference gust
velocity may be further reduced linearly from 13.41 m/s (44.0 ft/s) EAS at 4572 m
(15 000 ft) to 6.36 m/s (20.86 ft/sec) EAS at 18288 m (60 000 ft).

(i) At the aeroplane design speed Vp: The reference gust velocity must be 0-5 times
the value obtained under CS 25.341(a)(5)(i).

(6)  The flight profile alleviation factor, Fg, must be increased linearly from the sea level value
to a value of 1.0 at the maximum operating altitude defined in CS 25.1527. At sea level,
the flight profile alleviation factor is determined by the following equation.

Fy=0-5F; + En)
where —

Zmo Zmo
E,=1- ; (F =1 ——);
9z 76200 9z 250 000

Fym = |R,Tan (nR1/4);

R - Maximum Landing Weight

1™ Maximum Take — of f Weight’
_ Maximum Zero Fuel Weight

2™ Maximum Take — of f Weight;

Zmo Maximum operating altitude (metres (feet)) defined in CS 25.1527.

(7)  When a stability augmentation system is included in the analysis, the effect of any
significant system non-linearities should be accounted for when deriving limit loads from
limit gust conditions.

(b)  Continuous Turbulence Design Criteria. The dynamic response of the aeroplane to vertical and
lateral continuous turbulence must be taken into account. The dynamic analysis must take into
account unsteady aerodynamic characteristics and all significant structural degrees of freedom
including rigid body motions. The limit loads must be determined for all critical altitudes,
weights, and weight distributions as specified in CS 25.321(b), and all critical speeds within the
ranges indicated in subparagraph (b)(3).

(1)  Except as provided in subparagraphs (b)(4) and (b)(5) of this paragraph, the following
equation must be used:

PL=P,_15 U A
Where:
P. = limitload;
P.1g= steady 1-g load for the condition;

A = ratio of root-mean-square incremental load for the condition to root-mean-square
turbulence velocity; and

U, = limit turbulence intensity in true airspeed, specified in subparagraph (b)(3) of this
paragraph.
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(2)

(3)

(4)

(5)

Values of A must be determined according to the following formula:

oo

A= f|H(n)|2¢,(n)dn
0

Where:

H(Q) = the frequency response function, determined by dynamic analysis, that relates the

loads in the aircraft structure to the atmospheric turbulence; and

@i(Q) = normalised power spectral density of atmospheric turbulence given by:

L1 +§(1.339QL)2
T[1+ (1.3390L)2] /6

Where:

Q reduced frequency, rad/ft; and

L = scale of turbulence = 2,500 ft.

The limit turbulence intensities, Us, in m/s (ft/s) true airspeed required for compliance
with this paragraph are:

(i)

(i)

(iii)

(iv)

At aeroplane speeds between Vg and Vc:
Us = oref Fg
Where:

Uoret is the reference turbulence intensity that varies linearly with altitude from
27.43 m/s (90 ft/s) (TAS) at sea level to 24.08 m/s (79 ft/s) (TAS) at 7315 m
(24000 ft) and is then constant at 24.08 m/s (79 ft/s) (TAS) up to the altitude of
18288 m (60000 ft); and

Fg is the flight profile alleviation factor defined in subparagraph (a)(6) of this
paragraph;

At speed Vp: U, is equal to 1/2 the values obtained under subparagraph (3)(i) of
this paragraph.

At speeds between V¢ and Vp: Uo is equal to a value obtained by linear
interpolation.

At all speeds both positive and negative incremental loads due to continuous
turbulence must be considered.

When an automatic system affecting the dynamic response of the aeroplane is included
in the analysis, the effects of system non-linearities on loads at the limit load level must
be taken into account in a realistic or conservative manner.

If necessary for the assessment of loads on aeroplanes with significant non-linearities, it
must be assumed that the turbulence field has a root-mean-square velocity equal to 40
percent of the U, values specified in subparagraph (3). The value of limit load is that load
with the same probability of exceedance in the turbulence field as AUo of the same load
quantity in a linear approximated model.

Powered by EASA eRules Page 211 of 1478 Jan 2023


http://easa.europa.eu/

y Easy Access Rules for Large SUBPART C— STRUCTURE
« Aeroplanes(CS-25) (Amendment 26
- E A S A eroplanes(Cs-25) (Amendment 26) FLIGHT MANOEUVRE AND GUST

CONDITIONS

(c)  Supplementary gust conditions for wing mounted engines. For aeroplanes equipped with wing
mounted engines, the engine mounts, pylons, and wing supporting structure must be designed
for the maximum response at the nacelle centre of gravity derived from the following dynamic
gust conditions applied to the aeroplane:

(1) A discrete gust determined in accordance with CS 25.341(a) at each angle normal to the
flight path, and separately,

(2) A pair of discrete gusts, one vertical and one lateral. The length of each of these gusts
must be independently tuned to the maximum response in accordance with CS 25.341(a).
The penetration of the aeroplane in the combined gust field and the phasing of the
vertical and lateral component gusts must be established to develop the maximum
response to the gust pair. In the absence of a more rational analysis, the following
formula must be used for each of the maximum engine loads in all six degrees of freedom:

P,=P,_,,+085 /(LWZ +L;%)

Where:
P. = limit load;
P.1g = steady 1-g load for the condition;

Lv = peak incremental response load due to a vertical gust according to CS 25.341(a);
and

L. = peakincremental response load due to a lateral gust according to CS 25.341(a).

[Amdt 25/1]
[Amdt 25/12]

ED Decision 2019/013/R

1. PURPOSE. This AMC sets forth an acceptable means of compliance with the provisions of CS-25
dealing with discrete gust and continuous turbulence dynamic loads.

2. RELATED CERTIFICATION SPECIFICATIONS. The contents of this AMC are considered by the
Agency in determining compliance with the discrete gust and continuous turbulence criteria
defined in CS 25.341. Related paragraphs are:

CS 25.343 Design fuel and oil loads

CS 25.345 High lift devices

CS 25.349 Rolling conditions

CS 25.371 Gyroscopic loads

CS 25.373 Speed control devices

CS 25.391 Control surface loads

CS 25.427 Unsymmetrical loads

CS 25 445 Auxiliary aerodynamic surfaces

CS 25.571 Damage-tolerance and fatigue evaluation of structure
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Reference should also be made to the following CS paragraphs: CS 25.301, CS 25.302, CS 25.303,
CS 25.305, CS 25.321, CS 25.335, CS 25.1517.

3. OVERVIEW. This AMC addresses both discrete gust and continuous turbulence (or continuous
gust) requirements of CS-25. It provides some of the acceptable methods of modelling
aeroplanes, aeroplane components, and configurations, and the validation of those modelling
methods for the purpose of determining the response of the aeroplane to encounters with
gusts.

How the various aeroplane modelling parameters are treated in the dynamic analysis can have
a large influence on design load levels. The basic elements to be modelled in the analysis are
the elastic, inertial, aerodynamic and control system characteristics of the complete, coupled
aeroplane (Figure 1). The degree of sophistication and detail required in the modelling depends
on the complexity of the aeroplane and its systems.

AERODYNAMIC  |-aff—P| CONTROL
SYSTEM SYSTEM
ATMOSPHERIC >
MOTION
DYNAMICS
AND
STRUCTURE

DYNAMIC
LOADS

STATIC FLIGHT
LOADS MODEL

STATIC 1g
FLIGHT LOADS

Figure 1 Basic Elements of the Gust Response Analysis

Design loads for encounters with gusts are a combination of the steady level 1-g flight loads,
and the gust incremental loads including the dynamic response of the aeroplane. The steady 1-
g flight loads can be realistically defined by the basic external parameters such as speed,
altitude, weight and fuel load. They can be determined using static aeroelastic methods.

The gust incremental loads result from the interaction of atmospheric turbulence and aeroplane
rigid body and elastic motions. They may be calculated using linear analysis methods when the
aeroplane and its flight control systems are reasonably or conservatively approximated by linear
analysis models.
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Non-linear solution methods are necessary for aeroplane and flight control systems that are not
reasonably or conservatively represented by linear analysis models. Non-linear features
generally raise the level of complexity, particularly for the continuous turbulence analysis,
because they often require that the solutions be carried out in the time domain.

The modelling parameters discussed in the following paragraphs include:

Design conditions and associated steady, level 1-g flight conditions.
The discrete and continuous gust models of atmospheric turbulence.

Detailed representation of the aeroplane system including structural dynamics,
aerodynamics, and control system modelling.

Solution of the equations of motion and the extraction of response loads.
Considerations for non-linear aeroplane systems.

Analytical model validation techniques.

4. DESIGN CONDITIONS.

a.

General. Analyses should be conducted to determine gust response loads for the
aeroplane throughout its design envelope, where the design envelope is taken to include,
for example, all appropriate combinations of aeroplane configuration, weight, centre of
gravity, payload, fuel load, thrust, speed, and altitude.

Steady Level 1-g Flight Loads. The total design load is made up of static and dynamic load
components. In calculating the static component, the aeroplane is assumed to be in
trimmed steady level flight, either as the initial condition for the discrete gust evaluation
or as the mean flight condition for the continuous turbulence evaluation. Static
aeroelastic effects should be taken into account if significant.

To ensure that the maximum total load on each part of the aeroplane is obtained, the
associated steady-state conditions should be chosen in such a way as to reasonably
envelope the range of possible steady-state conditions that could be achieved in that
flight condition. Typically, this would include consideration of effects such as speed
brakes, power settings between zero thrust and the maximum for the flight condition,
etc.

Dynamic Response Loads. The incremental loads from the dynamic gust solution are
superimposed on the associated steady level flight 1-g loads. Load responses in both
positive and negative senses should be assumed in calculating total gust response loads.
Generally the effects of speed brakes, flaps, or other drag or high lift devices, while they
should be included in the steady-state condition, may be neglected in the calculation of
incremental loads.

Damage Tolerance Conditions. Limit gust loads, treated as ultimate, need to be
developed for the structural failure conditions considered under CS 25.571(b). Generally,
for redundant structures, significant changes in stiffness or geometry do not occur for the
types of damage under consideration. As a result, the limit gust load values obtained for
the undamaged aircraft may be used and applied to the failed structure. However, when
structural failures of the types considered under CS 25.571(b) cause significant changes
in stiffness or geometry, or both, these changes should be taken into account when
calculating limit gust loads for the damaged structure.
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5. GUST MODEL CONSIDERATIONS.
a. General. The gust criteria presented in CS 25.341 consist of two models of atmospheric

turbulence, a discrete model and a continuous turbulence model. It is beyond the scope

of this AMC

to review the historical development of these models and their associated

parameters. This AMC focuses on the application of those gust criteria to establish design

limit loads.

The discrete gust model is used to represent single discrete extreme

turbulence events. The continuous turbulence model represents longer duration
turbulence encounters which excite lightly damped modes. Dynamic loads for both
atmospheric models must be considered in the structural design of the aeroplane.

b. Discrete Gust Model

(1) Atmosphere. The atmosphere is assumed to be one dimensional with the gust
velocity acting normal (either vertically or laterally) to the direction of aeroplane

travel

. The one-dimensional assumption constrains the instantaneous vertical or

lateral gust velocities to be the same at all points in planes normal to the direction
of aeroplane travel. Design level discrete gusts are assumed to have 1-cosine
velocity profiles. The maximum velocity for a discrete gust is calculated using a
reference gust velocity, Ures, a flight profile alleviation factor, Fg, and an expression
which modifies the maximum velocity as a function of the gust gradient distance,
H. These parameters are discussed further below.

(A)

(B)

(C)

(D)

Reference Gust Velocity, U - Derived effective gust velocities representing
gusts occurring once in 70,000 flight hours are the basis for design gust
velocities. These reference velocities are specified as a function of altitude
in CS 25.341(a)(5) and are given in terms of feet per second equivalent
airspeed for a gust gradient distance, H, of 107 m (350 ft).

Flight Profile Alleviation Factor, F; - The reference gust velocity, Uref , is a
measure of turbulence intensity as a function of altitude. In defining the
value of Uref at each altitude, it is assumed that the aircraft is flown 100%
of the time at that altitude. The factor F; is then applied to account for the
expected service experience in terms of the probability of the aeroplane
flying at any given altitude within its certification altitude range. Fg is a
minimum value at sea level, linearly increasing to 1.0 at the certified
maximum altitude. The expression for Fg is given in CS 25.341(a)(6).

Gust Gradient Distance, H - The gust gradient distance is that distance over
which the gust velocity increases to a maximum value. Its value is specified
as ranging from 9.1 to 107 m (30 to 350 ft). (It should be noted that if 12.5
times the mean geometric chord of the aeroplane’s wing exceeds 350 ft,
consideration should be given to covering increased maximum gust gradient
distances.)

Design Gust Velocity, Ug - Maximum velocities for design gusts are
proportional to the sixth root of the gust gradient distance, H. The maximum
gust velocity for a given gust is then defined as:

Ugs = Upes Fy (H/350)1/0)

The maximum design gust velocity envelope, Uds, and example design gust
velocity profiles are illustrated in Figure 2.

Powered by EASA eRules

Page 215 of 1478 Jan 2023


http://easa.europa.eu/

y Easy Access Rules for Large SUBPART C— STRUCTURE
« Aeroplanes(CS-25) (Amendment 26
- E A S A eroplanes(Cs-25) (Amendment 26) FLIGHT MANOEUVRE AND GUST

CONDITIONS

Gust Gradient |
- Distance, H = 290 Ft ‘
<
L
8 Uds
<
L
2
2 U
Fo U=—ds (] —COS (TE—S))
§ 2 H
Q
>
3

H =50 Ft H=170 Ft
0 100 200 300 400 500 600 700

Gust Penetration Distance, S ~ Feet
Figure-2 Typical (1-cosine) Design Gust Velocity Profiles

(2) Discrete Gust Response. The solution for discrete gust response time histories can
be achieved by a number of techniques. These include the explicit integration of
the aeroplane equations of motion in the time domain, and frequency domain
solutions utilising Fourier transform techniques. These are discussed further in
Paragraph 7.0 of this AMC.

Maximum incremental loads, Py, are identified by the peak values selected from
time histories arising from a series of 