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INTRODUCTION

JARUS is a group of experts coming from National Aviation Authorities (NAAs) from the five
continents, EUROCONTROL and the European Aviation Safety Agency (EASA).

Its purpose is to recommend a single set of technical, safety and operational requirements for all
aspects linked to the safe operation of Remotely Piloted Aircraft Systems (RPAS). This requires
review and consideration of existing regulations and other material applicable to manned aircraft,
the analysis of the specific risks linked to RPAS and the drafting of material to cover the unique
features of RPAS.

In order to provide a sound and widely supported recommendation to the interested parties,
JARUS will publicly consult interested stakeholders from the RPAS market, including Industry, on
their draft deliverables. Since JARUS is not developing legally binding or mandatory regulatory
material, this consultation is not in replacement of the usual consultation that a country uses in its
rulemaking processes. The JARUS consultation is aimed at delivering a better quality, harmonised
proposal for regulation. Each State or Regional Organisation will need to decide how to utilise the
harmonised provisions developed by JARUS.

The working group Airworthiness, WG3 of JARUS, began work on this document after issuing CS-
LURS in October 2013.

CS-LUAS forms recommendations for a Certification Specification for Light Unmanned Aeroplane

Syst ems. I n keeping with the JARUS concept of the
ACerti f-iAID,i LSintended to be used forallmaha@EsobheCer t i |
used for t he ASpecificdo category depending on t
Assessment.

Since the start of the development of this document, the FAA and EASA have begun a rulemaking
task to reorganise FAR/CS-23. Through this reorganisation of the current FAR/CS-23, a new
concept will be introduced to provide requirements proportionate to the performance, complexity
and the type of operation. The certification specification will be rearranged into objective
requirements that are design-independent and applicable to the entire range of aeroplanes within
FAR/CS-23. In addition, the requirements will be supported by Airworthiness Design Standards
where the design-specific details will be captured.

In the later stages of the development of this CS-LUAS, the work of the group was influenced by
this FAA/EASA initiative, resulting in more objective requirements in some areas.

As it was not practical to change the complete CS-LUAS in line with this new concept without
incurring further delay, it was decided to issue CS-LUAS in its current form. Although not perfect, it
is considered appropriate for the majority of fixed wing RPA.

The Appendi x E requirements for #AMulti Engine RPA

Due to the rapid evolution of RPAS technology, this document will be subject to review and update
when appropriate, but a new set of requirements, CS-UAS, will be developed containing the
objective requirements, supported by Airworthiness Design Standards.

The future CS-UAS will be much more in line with the new spirit of the reorganisation of
certification requirements into design-independent objective requirements. This may lead to the
concept of having CS-LURS, CS-LUAS and other acceptable standards as Airworthiness Design
Standards in which the differences between the aircraft-types are addressed to support CS-UAS
as the objective requirements. This is seen as a logical way forward since there are already some
RPAS designs that do not fit into the traditional classification of either fixed-wing or rotary-wing.
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1. Background

1.1 Purpose of the document

CS-LUAS are recommendations for Certification Specification for Light Unmanned Aeroplanes.

1.2 Status of the document

It was not practical to change the complete CS-LUAS in line with this new concept of the
performance based requirements for FAR/CS-23 without incurring further delay, it was decided to
issue CS-LUAS in its current form. Although not perfect, it is considered appropriate for the
majority of fixed wing RPA. See the introduction above for more information.

1.3 Glossary

A glossary providing all abbreviations and definitions is provided as a separate document.

1.4 Recommendations

Recommendation using the operative verb shall indicate that they must be implemented to
provide conformity with this recommendation.

Recommendation using the operative verb should indicate that they are recommended to
achieve the best possible implementation of this recommendation.

Recommendation using the operative verb may indicate options.

Guidelines using the operative verb shall indicate that they must be implemented to achieve the
minimum objectives of this guidance material.

Guidelines using the operative verb should indicate that they are recommended to achieve the
best possible implementation of this guidance material.

Guidelines using the operative verb may indicate options.
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2. Certification Specification for Light Unmanned
AeroplaneSystems (GERUAS)

2.1 BOOK X Airworthiness Code
SUBPART AGENERAL

CSLUAS.1 Applicability
(See AMC CIHUAS.1)

a) Depending on the risk of the intended operation, this airworthiness code is applicable, ag
whole or in part, tofixed wingRemotely Piloted Aircraft (RP#jth a Maximum Ceificated
Takeoff Weight (MTOWhot exceeding 750 kg

b) For RPAS with a convential design, alternative requirements can be applied.
c) Within the current C&UAS, dight Unmanned Aircraft Stem Type Design is defined as
single Aircrafttontrolled bya single Control System.

d) In operational terms, applicability of this airworthinessde excludes all human transport af
flight into known icing conditions.

e) CSLUAS covers the requirements for BVLOS operation with the exception that the require
for any detect and avoid technology ensuring safe separation are not yet developed.

f) Forthe purpose of GEUAS, multi engine RPAS which are not able to meet the multi e
requirements of Appendix E, to maintain the continued safe flight and landing after a single ¢
failure shall be considered as a single engine RPAS for complianoestetion.

SUBPART H-LIGHT

GENERAL

CS LUAS.21 Proof of compliance
(AMCLUAS.21)

(a) Each requirement of this subpart must be met at each appropriate combination of weight and ce
gravity within the range of loading conditions for whidrtification is requested. This must be shogvn
1) By tests upon an RPA of the type for which certification is requested, or by calculations base(
and equal in accuracy to, the results of testing; and
2) By systematic investigation of each required comborabf weight and centre of gravity, if
compliance cannot be reasonably inferred from combinations investigated.
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CSLUAS. 23 Approved Operational Envelope
(See AMC CISUAS.23)

The applicant must determine the boundaries of the approved operatienaklope within which saf¢
flight, under normal and emergency conditions, and emergency recovery capabilities will be demons

In determining this envelope, the applicant must consider environmental conditions such as wind
light conditions etc.

The Operational Flight Envelopeust be protected with a flight envelop protection system in accorda
with CSLUAS.1329 to preveirtentionally exceeding the operational flight envelope.

CSLUAS.24 Transportation, reconfiguration and storage Envelopes

(a) Where a RPA System or part of the System is designed to be transportable by any means durin
normal operations or System use, the applicant must determine the boundaries of the transportg
and storage envelopes.

(b) Where a RPA System or part of the Sysitedisassembled oreconfigured for transportation, it shall
be shown that the expected number disassembling/assembling oeconfigurations in any System
life cycle will not adversely affect the ability to comply with the requirements dfl@5S.

(c) Indetermining these envelopes, the applicant must consider environmental conditions such as W
speed, light conditions etas well as shock, vibration, water and moisture, particulate matter,
electromagnetic, thermal, and other foreseeable conditionsféeas likely to be encountered during
transportation or storage.

(d) No environmental factors associated with the means of transportation, reconfiguration and stora|
shall adversely affect the ability to comply with the requirements oE G8S.

(e) The instructbn for transportationdisassembling/assembling ceconfiguration and storage and the
respective handlingnustbe prepared in accordance with Appendix A.

CS LUAS.25 Weight limits
(a) Maximum weight. The maximum weight is the highest weight at wdoafpliance with each applicab

requirement of this GRUAS is shown. The maximum weight must be established so that it is not mor,
C

(1) The highest weight selected by the applicant;

(2) The design maximum weight, which is the highest weight at wdtatpliance with each applicab
structural loading condition of this @®JAS is shown

(b) Minimum weight. The minimum weigkgthe lowest weight at which compliance with each applica
requirement of this GEUAS is showiThe minimum weighinust be establishedsNot less than-

(1) The lowest weight selected by the applicant;

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

(3) The empty weight determined wier CSLUAS.29

CS LUAS.27 Load distribution limits

Ranges of weight and centres of gravity within which the RPA may be safely operated must be est
and must include the range of lateral centres of gravity if possible loading conditions can ire
significant variation of their positions.
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CS LUAS.29 Empty weight and corresponding centre of gravity
(a) The empty weight and corresponding centre of gravity must be determined by weighing the RPA
without payload, but withg
(1) Fixed ballast;
(2) Unusable fuel determined under CS LUAS.959
(3) Batteries installecand
(4) Full operating fluids, including
(i) Oil;
(if) Hydraulic fluid; and
(iii) Other fluids required for normal operation of RPA systems.

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

CS LUAS.33 Propeller speed and pltofits

(a) Propeller speed and pitch must be limited to values that ensure safe operation under raparating
conditions.
(b) Propellers thatannot be controlled in flight must meet the following requirements:

(1) During takeoff and initial climbwithin the operational flight envelopehe propeller must limit the
engine rotational speed at full throttle to a value not greater than the maxinallowable takeoff
rotational speed, and

(2) During a glidavithin the operational flight envelopeith throttle closed or the engine inoperative
provided this has no detrimental effect on the engine, the propeller must not permit the engin
achieve a rotdonal speed greater than 110% of the maximum continuous speed.

(c) A propeller that can be controlled in flight but does not have constant speed controls must be sg
designed that;

(1) Subparagraph (b)(1) is met with the lowest possible pitch selected, andi2p&agraph (b)(2) is
met with the highest possible pitch selected.

(d) A controllable pitch propeller with constant speed controls must comply with the following
requirements:

(1) With the governor in operation, there must be a means to limit the maximum emngta¢ional
speed to the maximum allowable takdf speed, and

(2) With the governor inoperative, there must be a means to limit the maximum engine rotational
speed to 103% of the maximum allowable také speed with the propeller blades at the lowest
possiblepitch and the RPA stationary with no wind at full throttle position

PERFORMANCE

CS LUAS.45 General

Unless otherwise prescribed, the performance requirements of this Subpart must be met for still 8
standard atmospherappropriate for the operational envelope in accordance witAL03S.23
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CSLUAS.50 Demonstrated Flight Envelope General
(AMC C&UAS.50)

(a) The Demonstrated Flight Envelope must be defined and consists of the operational flight envelo
defined in C&UAS.23 supplemented by a safety margin, agreed by the authority.

(b) The Demonstrated Flight Envelope must be demonstrated by flegitt

(c) The Demonstrated Flight Envelope must be inside the Flight Envelope defined b\ AGS333

CSLUAS.53 Flight Performance
(AMGLUAS.53)
The following information must be determined and provided in the approved Flight Manual:

(a) In takeoff configuration at maximum weight within the operational flight envelope established
take-off:

(1) The rotation speed VR, except for cata@gsisted or rocket assisted také and hand
launched RPA

(2) The obstacle clearance height, agreed by the authority

(3) The distance required to takeff and climb to the obstacle clearance height

(4) The minimum speed at the obstacle clearance height

(b) The horizontatlistance required to land and come to a complete stop, or satisfactory low speg
water operation, from the obstacle clearance height above the landing surface

(c) The steady gradient of climb, as agreed by the authority, with not more than maximum ocaunsin
power in the configuration applicable for the phase of flight at maximum-tetkeveight

(d) Except where a RPA is designed to be recovered by parachute, the steady gradient of climb
agreed by the authority, following a balked landimghout changinghe configuration of the RPA

(e) The minimum balked landing height, as the minimum height above the ground where a succe
balked landing could be performed safely.

() The maximum range travelled in still air, in km per 1000 m (nautical miles per 1 00@lftjuale
lost in a descent, and the speed necessary to achieve this, must be determined with the RPA
most favourable configuration:

(1) For a RPA with a single engine, with the engine inoperative.

(2) For multi engine RPAS which do not meet the naiijine requirements of Appendix E with
the most critical engine inoperative.

STABILITY

CS.LUAS.171 General
See AMC LUAS.171

(@) The RPA, augmented by the FCS including all degraded modes, and intbledifigcts of sensor and
computational errors and elays must be longitudinally, directionally and laterally stable in any
condition normally encountered in service, at any combination of weightcamder of gravity for
which certification is requested.

(b) Transient response in all axes during transitionhesn different flight conditions and flight modes
must be smooth, convergent, and exhibit damping characteristics with minimal overshoot of the
intended flight path.

(c) In addition to data obtained by computation or modelling, stability analysis must be sieppay the
results of relevant flight tests.
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CS LUAS.201 Wings lewaatd turning flight control
(AMC LUAS.201)

(a) For an RPA with independently controlled roll and directional controls, it must be possible to pro
and to correct roll by unreversed uséthe rolling control and to produce and to correct yaw by
unreversed use of the directional control, within the complete demonstrated flight envelope in
accordance with GBUAS.50

(b) For an RPA with interconnected lateral and directional controls (2 cehtaold for an RPA with only
one of these controls, it must be possible to produce and correct roll by unreversed use of the rg
control without producing excessive yaw, within the complete demonstrated flight envelope in
accordance with GBUAS.50.

CSLUAS.204 Stall protection in wing level and turning flight

(a) Flight tests shall be conducted in straight flight and in the maximum bank engbeordance witthe
demonstratedflight envelopefor each relevant RPA flaps configuration (if flaps are iestpfbr the
mostunfavorablecombination of weightcenterof gravity and engine setting while abruptly reducing
speed command as per relevant flight control mode.

(b) During these tests, it should be shown that

(1) The steady speed achieved should remain gretiiten or equal to the minimum steady flight
speed (except takeff and landing) in accordance with the demonstrated flight envelope.
(2) No unsafe characteristics occur.

GROUND HANDLING CHARACTERISTICS

CSLUAS 231 Longitudinal stability amntrol

(a) Alandplane may have no uncontrollaliEndency to nose over in any reasonabipected operating
condition, including rebounduring landing or takeff. Wheel brakes musiperate smoothly and may
not induce any unduéendency to nose over.

(b) A seaplane or aphibian may not havdangerous or uncontrollable porpoisiaharacteristics at any
normal operating speed otine water.

CS LUAS.233 Directional stability and controllability

(a) A 90° crossomponent of wind velocity, demonstrated to be safe for taxiing, taKeand landing mus
be established.

(b) A landplane must be satisfactorily controllable, without exceptional piloting skill or alertness whe
under direct remote pilot control, in powesff landings at normal landing speed.

(c) The aeroplane must have adequatigectional control during taxiing.

(d) Seaplanes must demonstrate satisfactory directional stability and controllability for water operati
up to the maximum wind velocity specified in spéragraph (a).

CSLUAS 235 Ground Operation

The shoclkabsorbing melanism may not damage the structure of the RPA when the aeroplane is opg
on the roughest ground that may reasonably be expected in normal operation.
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MISCELLANEOUS FLIGHT REQUIREMENTS

CSLUAS.251 Vibration and Buffeting

There must be neibration or buffeting severe enough to result in structural damage and each part ¢
RPA must be free from excessive vibration, under any appropriate speed and power or thrust condit
to at least the minimum value ofp\allowed in C&UAS.335. laddition there must be no vibration g
buffeting in any normal flight condition severe enough to interfere with the satisfactory control of the

CSLUAS.253 High Speed Characteristics
(AMC C&UAS.253)

A safe return from inadvertent speed increasdsve the extremes of the operational flight envelope t
may be encountered in all operating modes must be demonstrated.

CATAPULT ASSISTED AND ROCKET ASSISTEBFTRRA

CSLUAS.280 Launch performance

(a) The RPA must achieve sufficient energy ematrollability at the end of the launch phase to ensure
safe and controllable flaway under the most adverse combination of environmental and operatin
conditions
The launch phase ends when the RPA leaves the flight safety area associated to theddetyclrea
required in C&UAS.283.

(b) The launch performance (launch parameters settings, launch speed) must be determined for ea
weight, altitude, temperature and wind condition within the operational limits established for-tdike
in addition to requiement specified in GBUAS.53.

(c) It must be shown by test that the acceleration sustained by the RPA during the launch phase do
lower RPA engine performance in a manner that could be inadequate for safe operation

(d) A manual abort function must be easdlgcessible to the RPA crew in order to cancel the RPA laun
any time before the irreversible catapult or rocket ignition phase.

CSLUAS.281 Transition to normal flight attitude

(a) The transition to normal flight attitude or normal-ftight RPAconfiguration must be such that no
possibility of conflict exists between the RPA and its launch platform or any other object under a
combination of environmental conditions.

(b) The RPA must remain in a predictable flight condition that does not exhibteadgncies to depart
from controlled flight throughout the launch phase.
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CSLUAS.282 RPA active control

In case of launch without active control of the RPA attitude or diredbpithe flight control systemthe
RPA must not diverge beyond its recoverable limit and the active control mustdegedbefore the RPA
reaches the boundary of its launch safety area.

CSLUAS.283 Launch safety area
(See AME.UAS.283)

A launch safety area is defined as a predetieed geometrical area in which the RPA remains afts
failure or malfunction in the catapulor rocket launch phase.

a) The limits of the launch safety area around the launch platform must be determined for each we
altitude, wind conditions, and tengrature within the operational limits established for také.

b) The size and shape of this launch safety area shall be stated in the REMA Bight Mamial and
calculated under any combination of environmental and operational conditions.

PARACHUTIEANDING SYSTEM

CSLUAS.290 RPA performance before parachute landing

(a) The RPA flight performance and control characteristics must be adequate for all intended
parachute landing procedure under all specified operational conditions.

(b) Two modes of landing yarachute can be foreseen:

1) As a normal landing mode where a parachute is used in a regular way after every flight,
2) As an emergency recovery capability accordind l@&8S.1412.

(c) It must be possible to abort the normal landing procedure at any point jpoithe initiation of the
final deployment sequence and it must be shown that a safe transition to a normal flight modg¢
go around conditions can be made.

(d) The normal and emergency parachute landing sequence must be precisely defined in the RP
System Kght Manual including for normal landing the approach phase and the go around
procedure.

CSLUAS.291 Parachute landing characteristics

(a) The normal landing under parachute must be made without excessive vertical acceleration ol
tendency to bounce, nosaver, ground loop or porpoise.

(b) The minimum parachute safety height must ensure a correct parachute deployment sequenc
must ensure that the RPA descent under a fully inflated parachute is stabilised whatever the
combination of environmental conditior(e.g. weight, altitude, wind, temperature etc).

(c) The parachute must be deployed at a height greater or equal to the minimum parachute safe
height above ground, which depends on the timing of the parachute sequence.

(d) The minimum parachute safety height mig determined and stated in the RPA System Flight
Manual.

CSLUAS.292 Parachute landing performance

(a) The normal parachute landing must be designed to ensure the landing inside a predetermine
geometrical area. The size and shape of this area shall bedstathe RPA System Flight Manual
and calculated under any combination of environmental and operational conditions.

(b) It must be shown that the parachute landing sequence is a reliable, repeatable and predictab
operation
1) at every combination of weidland balance of the RPA for which certification is requested,
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3) throughout the life cycle of the RPA System.

(c) The features of the terrain over which the parachlgaeding can be performed in normal conditiq
must be stated in the RPA System Flight Manual, in particular its acceptable slope

SUBPART-GGTRUCTURE

GENERAL

CSLUAS.301 Loads

(a) Strength requirements are specified in terms of limit loads (the maxinoatis to be expected in
service) and ultimate loads (limit loads multiplied by prescribed factors of safety). Unless otherv
provided, prescribed loads are limit loads.

(b) Unless otherwise provided, the air, ground and water loads must be placed in dquiliith inertia
forces, considering each item of mass in the aeroplane. These loads must be distributed to
conservatively approximate or closely represent actual conditions. Methods used to determine |
intensities and distribution on canard and tandeving configurations must be validated by flight teg
measurement unless the methods used for determining those loading conditions are shown to |
reliable or conservative on the configurationder consideration.

(c) If deflections under load would significdpnthange the distribution of external or internal loads, thi
redistribution must be taken into account.

(d) Simplified structural design criteria may be used for conventional RPA accordingXSdl, if they
result in design loads not less than those prdsauliin C&UAS.331 to LUAS.521.

For conventional RPA, the design criteria of Appendix F -@fU2S are aapproved equivalent of GS
LUAS321 to LUAS.459. If Appendix F is used, the entire Appendix must be substituted f
corresponding paragraphs of thCS_ UAS.

CSLUAS.302 Interaction of systems and structures
(see Appendix C)

For RPAS equipped with systems that affect structural performance, either directly or as a consequ
a failure or malfunction, the influence of these systems and tFalure conditions must be taken int
account when showing compliance with the requirements of Subparts C and D. Appendix -CUAY
must be used to evaluate the structural performance of the RPAS equipped with these systems.

CSLUAS.303 Factor of saje

Unless otherwise provided, a factor of safety of 1-5 must be used.

CSLUAS.305 Strength and deformation

(a) The structure must be able to support limit loads without detrimental, permanent deformation. A
any load up to limit loads, the deformation maytnieterfere with safe operation.
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(b) The structure must be able to support ultimate loads without failure for at least three seconds, €
local failures or structural instabilities between limit and ultimate load are acceptable only if the
structure can susin the required ultimate load for at least three seconds. However, when proof
strength is shown bgynamic tests simulating actual loadnditions, the three second limit does no|

apply.

CSLUAS.307 Proof of structure
(See AMC LUAS.307)

(a) Compliance vth the strength and deformation requirements of CS LUAS.305 must be shown for
critical load condition. Structural analysis may be used only if the structure conforms to those fq
which experience has shown this method to be reliable. In other caslestastiating load tests must
be made. Dynamitests, including structural flight tests, are acceptable if the design load conditiq
have been simulated.

(b) Certain parts of the structure must be tested as specified in Subpart DIdJIES.

CS LUAS.309 Cadabr tandem wing configurations
The forward structure of a canard or tandem wing configuration nqust
(a) Meet all requirements of subpart C and subpart D oLO8S applicable to a wing; and

(b) Meet all requirements applicable to the function performadthese surfaces.

FLIGHT LOADS

CSLUAS.321 General
(See AMC LUAS.321 (c))

(a) 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 aeroplapesiive flight load
factor is one in which the aerodynamic force acts upward, with respect to the aeroplane.

(b) Compliance with the flight load requirements of this subpart must be shpwn
(1) At each critical altitude within the range in which the aeroplane ia@gxpected to operate;

(2) At each weight from the design minimum weight to the design maximum weight; and
(3) For each required altitude and weight, for any practicable distribution of disposable load with
the operating limitations specified in CS LUAS.1683JAS.1589.

(c) When significant the effects of compressibility must be taken into account.

CS LUAS.331 Symmetrical flight conditions

(a) The appropriate balancing tail load must be accounted for in a rational or conservative manner
determining the wing lads and linear inertia loads corresponding to any of the symmetrical flight
conditions specified in CS LUAS.331 to LUAS.341.

(b) The incremental horizontal tail loads due to maneuvering and gusts must be reacted by the ang
inertia of the RPA in a rationaf conservative manner.

(c) Mutual influence of the aerodynamic surfaces must be taken into account when determining flig
loads.
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CS LUAS.333 Flight envelope

(a) General. Compliance with the strength requirements of this subpart must be shown at any
combination of airspeed and load factor on and within the boundaries of a flight envelope (simil
the one in sukparagraph (d) ) that represents the envelope of flight loading conditions specified
by the manoeuvring and gust criteria of sparagraphs (b) and (c) respectively.

(b) Manoeuvring envelope. Except where limited by maximum (static) lift coefficients, the aeroplang
assumed to be subjected to symmetricahnoeuvres resulting in the following limit load factors:

(1) The positive manoeuvring load factor specified in CS LUAS.337 at speeds up to VD;

(2) The negative manoeuvring load factor specified in CS LUAS.337 at VC; and

(3) Factors varying linearly with speed fronethpecified value at VC to 0-0 at VD for the normal
category, and1-0 at VD for the aerobatic categories.

(c) Gust envelope
(1) The RPAs assumed to be subjected to symmetrical vertical and lateral gusts in level flight.

The resulting limit load factors must eespond to the conditions determined as follows:

(hPositive (up) and negative (down) gusts of 50 fps at VC must be considered at altitudes
between sea level and 6096 m (20 000 ft). The gust velocity may be reduced linearly from
fps at 6096 m (20 000 ftpt25 fps at 15240 m (50 000 ft); and

(i) Positive and negative gusts of 25 fps at VD must be considered at altitudes between

level and 6096 m (20 000 ft). The gust velocity may be reduced linearly from 25 fps at 60
(20 000 ft) to 12-5 fps at 15240 nD(BOO ft).

(2) The following assumptions must be made:

() The shape of the gustds
Ud.e I.- zl LY
U= | 1—cos Ti |
2\ 25C )
where¢

s = Distance penetrated into gust (ft.);
C= Mean geometric chord of wing (ft.); and

Ude= Derived gust velocity referred to in sparagraph (1) linearly with speed between VC and VD.

(i) Gust load factors vary linearly with speed between VC and VD.
(d) Flight envelope
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Note: Point G need not be investigated when the supplementary condition gkdif CS LUAS.369
investigated.

CSLUAS.335 Design Airspeeds
The selected airspeeds are equivalent airspeeds (EAS).

(a) Design cruising speed; Yor \, the following apply
(1) &shall be defined according to RPA operating requirements.

(2) Ataltitudes where an Mis established, a cruising speed: Nnited by compressibility may b
selected.

(b) Design dive speedpM~or \sthe following apply:
(1)MW/Mp may not be less than 1.25W ¢

(c) Design manoeuvring speed Yor \, the following applies:
(1) Vamay not be less thanan'? where

() Wsis a computed stalling speed with flaps retracted at the design weight, normally |
on the maximum UAV normal force coefficientgy@nd

(i) n is the limit manoeuvring loddctor used in design and specified atlQ$AS.337.

(2) The value of Aheed not exceed the value otWsed in design.

CSLUAS.337 Limit Manoeuvring Load Factors

(&) The minimum positive limit manoeuvring load factor n is the minimum of 2.1 + 1090889y
(where W = design maximum takdf weight in kg) or 3.8;

(b) The negative limit manoeuvring load factor may not be less thatiries the positive load factor

(c) Manoeuvringload factors lower than those specified in this section may be used if the UAV has
features that make it impossible to intentionally exceed these values in flight.

Edition: Final Page 20



CSLUAS.341 Gust Load Factors
See AMC LUAS.341

(a) Each RPA must be designed fordean each lifting surface resulting from gusts specified in CS

LUAS.333(c).
(b) The gust load for a canard or tandem wing configuration must be computed using a rational ang

CS LUAS.343 Design fuel loads
(See AMC 23.343 (b))

(a) The disposable loacbmbinations must include each fuel load in the range from zero fuel to the

selected maximum fuel load.

(b) If fuel is carried in the wings, the maximum allowable weight of the aeroplane without any fuel in
gAY GFy16a0 Ydzad 065 A0 (FAH2K S SIAE KA¥ T BRAFY
weight.

CS LUAS.345 High lift devices

(See AMC 23.345 (d))

(a) If flaps or similar high lift devices are to be used for takeapproach or landing, the aeroplangith
the flaps fully extended at VF, is assumed to be subjected to symmetrical manoeuvres and gusts
the range determined by

(1) Manoeuvring, to a positive limit load factor of 2:0; and
(2) Positive and negative gust of 7.62 m (25 ft) per second antingal to the flight path in level
flight.
(b) VF must be assumed to be not less than 1-4 VS or 1-8 VSF, whichever is greater, where
(1) VS is the computed stalling speed with flaps retracted at the design weight; and
(2) VSF is the computed stalling speed with flaply extended at the design weight.
However, if an automatic flap load limiting

device is used, the aeroplane may be designed
for the critical combinations of airspeed and flap
position allowed by that device.

(c) In determining external loads on the aeropias a whole, thrust, skgtream and pitching acceleratior
may be assumed to be zero.

(d) The flaps, their operating mechanism and their supporting structures, must be designed for the
conditionsprescribed in subparagraph (dh addition, with the flaps fly extended at speed VF the
following conditions, taken separately, must be accounted for:

(1) A headon gust having a velocity of 7.6 m (25 ft) per second (EAS), combined with propeller
slipstream corresponding to 75% of maximum continuous power; and
(2) The efécts of propeller slipstream corresponding to maximum takepower.
CS LUAS.347 Asymmetrical Flight Conditions

The RPA is assumed to be subjected to the asymmetrical flight conditions-ldIASS349 and €
LUAS.351. Unbalanced aerodynamic moments atfmitentre of gravity must be reacted in a rational
conservative manner, considering the principal masses furnishing the reacting inertia forces.
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CSLUAS 349 Rolling conditions
The wing and wing bracing must be designed for the following loadinditions:

(a) Unsymmetrical wing loads. Unless the following values result in unrealistic loads, the rolling
accelerations may be obtained by maodifying the symmetrical flight conditionsitU8S 333(d) as
follows:

In condition A, assume that 100% of thersgpan wing airload acts on one side of the aeroplane
70% of this load acts on the other side.

(b) The loads resulting from the aileron deflections and speeds specifiedlitV&S 455, in combination
with an aeroplane load factor of at least two thirdstbé positive manoeuvring load factor used for
design. Unless the following values result in unrealistic loads, the effect of aileron displacement
wing torsion may be accounted for by adding the following increment to the basic aerofoil mom
coefficiert over the aileron portion of the span in the critical condition determined iLLG&S 333
(d);
nCml OWQu
wherecg
nCm is the moment coefficient increment;

And

1 is the down aileron deflection in degrees in the critical condition.

CSLUAS.351 Yawingonditions

The UAV must be designed for yawing loads ont#ilesurfaces resulting from the loads specified in
LUAS.441 to ASJAS.445.

CSLUAS.361 Engine Torque

(&) The mounting arrangement for each engine and its supporting structure must be des$ayribd

effects of

(1) A limit engine torque corresponding to takdf power or thrust and propeller speed acting
simultaneously with 75% of the limit loads from flight condition A 6£08S.333 (d);

(2) A limit engine torgue corresponding to maximum continsgower or thrust and propeller
speed acting simultaneously with the limit loads from flight condition A of LUAS.333 (d); an

(3) For turbapropeller installations, in addition to the conditions specified in-pabagraphs (a) (1)
and (a) (2) of this paragph, a limit engine torque corresponding to takéf power or thrust and
propeller speed, multiplied by a factor accounting for propeller control system malfunction,
including quick feathering, acting simultaneously with 1g level flight loads. In the abséac
rational analysis, a factor of 1.6 must be used.

(b) For turbineengine installations, the mounting arrangement for each engine and supporting strug
must be designed to withstand each of the following:
(1) A limit engine torque load imposed by sudden engine stoppage due to malfunction or struc
failure (such as compressor jamming); and
(2) A limit engine torque load imposed by the maximum acceleration of the engine.
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(c) The limit engine torque to be considet@inder subparagraph (a) of this paragraph must be obtain
by multiplying the mean torque by a factor of
(1) 1.25 for turbopropeller installations;
(2) 1.33 for engines with five or more cylinders; and
(3) Two, three, or four, for engines with four, three ordwylinders, respectively.
(4) 1.33 for Wankel engine
(d) For electrical engines: the maximum peak torque to be expected in the complete engine speed

CSLURS.363 Sideload On Engine Mount

(a) The mounting arrangement for each engine and its supporting structure must be designed for a
load factor in a lateral direction, for the sideload on the engine mount, of not less than
(1) 1.33; or
(2) Onethird of the limit load factor for flight condibin A.

(b) The sideload prescribed in sglaragraph (a) of this paragraph may be assumed to be independe
other flight conditions.

CSLUAS.365 Pressurised Compartment Loads

For each pressurised compartment, the following apply:

(&) The UAV structure must be strong enough to withstand the flight loads combined with pressure
differential loads from zero up to the maximum relief valve setting.

(b) The external pressure distribution in flight and any stress concentrations, must be accéomted

(c) If landings may be made, with the compartment pressurised, landing loads must be combined v
pressure differential loads from zero up to the maximum allowed during landing.

(d) The UAV structure must be strong enough to withstand the pressure ditiafdoads corresponding
to the maximum relief valve setting multiplied by a factor of 1.33 omitting other loads.

(e) If a pressurisedompartment has two or more compartments, separated by bulkheads or a floor,
primary structure must be designed for the effects of sudden release of pressure in any compat
with external opening . This condition must be investigated for the esfetfailure of the largest
opening in the compartment. The effects of intercompartmental venting may be considered.

CSLUAS.367 Asymmetrical Loads Due to Engine Failure

(&) The RPA must be designed for the asymmetrical loads resulting from the failureaitited engine.
Turbopropeller RPA must be designed for the asymmetrical loads resulting from the failure of th
critical engine including the following conditions in combination with a single malfunction of the
propeller drag limiting system,

(1) At speals between Mcand \b, the loads resulting from power failure because of fuel flow
interruption are considered to be limit loads;

(2) At speeds betweenwtand ¢, the loads resulting from the disconnection of the engine
compressor from the turbine or from $3 of the turbine blades are considered to be ultimate
loads;
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(3) The time history of the thrust decay and drag buifa occurring as a result of the prescribed
engine failures must be substantiated by test or other data applicable to the particular engi
propeller combination; and

(b) The timing and magnitude of the probable pilot or automated corrective action must be
conservatively estimated, considering the characteristics of the particular engiapeller,
aeroplane combination..

(c) In case of no automatally performed corrective action, Pilot corrective action, may be assumed
initiated at the time maximum yawing velocity is reached, but not earlier than 2 seconds after th
engine failure.

CSLUAS.369 Rear lift truss

(a) If arear lift truss is usedt, must be designed for conditions of reversed airflow at a design speed
V = 8-7 (W/S¥ + 8-7(knotsyvhere W/S = wing loading at design maximum takieweight (Ib/ft2).

(b) Either aerodynamic data for the particular wing section used, or a valueeaxfu@lling-0-8 with a
chordwise distribution that is triangular between a peak at the trailing edge and zero at the lead
edge, must be used.

CS LUAS.371 Gyroscopic and aerodynamic loads
(See AMC LUAS.371 and 371(a) )

(a) Each engine mount and its suppogistructure must be designed for the gyroscopic, inertial and
aerodynamic loads that result, with the engine(s) and propeller(s), if applicable at maximum
continuous rpm, under eitheg

(1) The conditions prescribed in CS LUAS.351 and LUAS.423; or
(2) All possibleeombinations of the following in the limits allowed by the flight control
system:

(1) a yaw velocity of 150% of the maximum predicted yaw rotational velocity with
the flightenvelope maintained by the flight control system

(ii) a pitch velocity of 150% of thearimum predicted pitch rotational velocity withir
the flightenvelope maintained by the flight control system;

(i) a normal load factor of 150% of the maximum predicted load factor within the
flight envelopemaintained by the flight control system; and

(iv) Maximumcontinuous thrust.

CS LUAS.373 Speed control devices
If speed control devices (such as spoilers and drag flaps) are incorporated for us@inesconditionsg

(&) The aeroplane must be designed for the symmetrical manoeuvres and gusts prescribed in CS
LUAS.333, LUAS.337 and LUAS.341 and the yawing manoeuvres and lateral gusts in CS LUAS
LUAS.443, with the device extended at speeds up to the placard device extended speed; and

(b) If the device has automatic operating or load limiting features, the dar@must be designed for
the manoeuvre and gust conditions prescribed in-pabagraph (a) at the speeds and correspondir
device positions that the mechanism allows.
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PARACHUTE DEPLOYMENT LOADS

CSLUAS.380 Parachute loads in normal landomnditions

The loads during recovery phase due to deployment of the parachute and consequent aerodynar
inertial loads from the worst operational condition of weight and flight envelope must be determined

CSLUAS.382 Parachute loads in emergenaydiag conditions

For applications in which parachute recovery is an emergency condition only, the loads due to depl
of the parachute and consequent aerodynamic and inertial loads from the worst operational condit
weight and flight envelope mu$te considered as an ultimate condition only.

CONTROL SURFACE AND SYSTEM LOADS

CS LUAS.391 Control surface loads
(See AMC LUAS.391(b))

(a) The control surface loads specified in CS L405%0 LUAS.459 are assumed to occur in the
conditions described i€S LUAS.331 to LUAS.351.

(b) For conventional RPA, if allowed by the following paragraphs, the values of control surface loag
Appendix G may be used, instead of particular control surface data, to determine the detailed rg
requirements of CRUAS395 to CS. UAS.459, unless

(1) the RPA has higberformances,

(2) the spar configurations are located aft of the 25% chord length,

(3) the horizontal stabilizer leading edges are not attached at the fuselage,

(4) the experience shows these criteria give inappropriatdace loading for the RPA configuration,
or

(5) these values result in unrealistic loads.

CS LUAS.393 Loads parallel to hinge line

(See AMC LUAS.393 (a) and AMC LUAS.393 (b))

(a) Control surfaces and supporting hingeackets must be designed to withstaimekrtial loads acting
parallel to the hinge line.

(b) In the absence of more rational data, theertia loads may be assumed to be equal to Kivere¢
(1) K =24 for vertical surfaces;
(2) K =12 for horizontal surfaces; and
(3) W = weight of the movablsurfaces.
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CS UAS.395 Control system loads

(a) Each flight control system and its supporting structure must be designed for loads correspondin
least 125% of the computed hinge moments of the movable control surface in the conditions
prescribed in LUAS.391 to LUAS.459.

In addition, the followingpply:

(1) The system limit loads are the maximum loads that can be produced by the automatic g
operating the controls. The effect of the tabs must be taken into account.

(2) The design must, in any case, provide a rugged system for service nsieledag jamming
ground gusts, taxiing downwind, control inertia and friction.

(b) A 125% factor on computed hinge movements must be used to design elevator, aileron and rug
systems. However, a factor as low as 1.0 may be used if hinge moments areohasamlirate flight
test data, the exact reduction depending upon the accuracy and reliability of the data.

(c) Forces occurring from the actuating system are assumed to act at the appropriate attachments
control system to the control surface horns.

CS LUAS.405 Secondary control system

Secondary controls, such as wheel brakes, spoilers and tab controls, must be designed for the m
forces that the actuating system can apply to those controls.

CS LUAS.407 Trim tab effects

The effects of trim tabsn the control surface design conditions must be accounted for only wherg
surface loads are limited by maximum effort of the actuating system. In these cases, the ta
considered to be deflected in the direction that would assist the system. Theflections must
correspond to the maximum degree of "out of trim" expected at the speed for the condition
consideration.

CSLUAHAO9 Tabs

Control surface tabs must be designed for the most severe combination of airspeed and tab del
likelyto be obtained within the flight envelope for any usable loading condition.

TAIL SURFACES

CSLUAS 421 ongitudinal balancingoads

(a) A taillongitudinalbalancing load is a load necessary to maintain equilibrium in any specified fligh
condition withno pitching acceleration.
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(b) Tail surfaces must be designed for tlemgitudinalbalancing loads occurring at any point on the lin
manoeuvring envelope and in the flap conditions specified in CS LUAS.345. The distribution in
B6 of Appendix G may beed under the conditions of @RJAS.391(b).

CS 23.42Rongitudinal manoeuvring loads

Each tail surface and its supporting structure, and the main wing of a canard or tandem
configuration, if that surface has pitch control, must be designed for manoeuvring loads imposed
following conditions (a) and (b), or (c), or (d).

(a) A sudden movementf the pitching control, at the speed Y6 the maximum aft movement, and the
maximum forward movement, as limited by the control stops, the maximum rate allowed by the
or the maximum force of the actuators, whichever is critical.

For conventional R®that verify the conditions of ASJAS.391(b) the average loading of B11 of
Appendix G and the distribution in figure B7 of Appendix G may be used.

(b) A sudden aft movement of the pitching control at speeds above VA, followed by a forward move
of the piching control, as limited by the control stops, the maximum rateve#id by the FCS, or the
maximumforce of the actuators, whichever is critical, resulting in the following combinations of
normal and angular acceleration:

Normal Angular
acceleration acceleration

Condition : 3
(n) (radian/sec.-)

39

Nose-up pitching 1-0 + ngy (ngy— 1)

Nose-down Ny 39
- —ny (0= 15)

pitching

where-

(1) nm = positive limit manoeuvring load factor used in the design of the RPA; and
(2) V = initial speed in knots.

¢tKS O2yRAGAZ2YA AY GKAA& LI NI INILK Ayg2ft @S 2l
YIy2Sdz@NB¢ 6F YIy2Sdz@INBE Ay 6KAOK (GKS LIAGOKAY
suddenly moved in the opposite direction). The 8e®iG A2y & YR GAYAYy3I 27F |
avoid exceeding the limit manoeuvring load factor. The total horizontal surface load for both noset
nosedown pitching conditions is the sum of the balancing loads at V and the specified valuenof e
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load factor n, plus the

manoeuvring load increment due to the specified value of the angular acceleration.

For conventional RPA that verify the conditions ofLO&S.391(b) the manoeuvring load increment
figure B2 of Appendix G and the distrilmns in figure B7 (for down loads corresponding to rape
pitching) and in figure B8 (for up loads corresponding to rs&n pitching) of Appendix G may be use

(c) For conventional RPA, a sudden deflection of the elevator, the following cases nmugstdidered:

(i) Speed VA, maximum upward deflection;

(i) Speed VA, maximum downward deflection;

(iil) Speed VD, onthird maximum upward deflection;

(iv) Speed VD, onthird maximum downward deflection.
The following assumptions must be made:
(A) The RPA is initially in levidght, and its attitude and air speed do not change.
(B) The toads are balanced by inertia forces.

(d) For conventional RPA, a sudden deflection of the elevator such as to cause the normal acceler
change from an initial value to a final value, the follegvcases being considered (see Figure 1):

Speed Initial Final Load Factor
Condition Condition Increment
Va Ay A nl—1
A A, I -—nl
Ay G n4 -1
G A, 1 —n4
Vo D, D n2-1
D D, 1 —n2
D, E n3—1
E D, I —n3

For the purpose of this calculation the difference in air speed between VA and the value correspon
point G on the manoeuvring envelope can be ignored.
The following assumptions must be made:

(1) The RPA imitially in level flight, and its attitude and airspeed do not change,;
(2) The loads are balanced by inertia forces;
(3) The aerodynamic tail load increment is giverngby
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M = mass of the RPA (kg)

g = acceleration due to gravity (n)s

Xeg = longitudinal distance of RPA c.g. aft of aerodynamic centre of RPA less horizontal tail (m)

S = horizontal tail area (m2)

an = slope of horizontal tail lift curve per radian

RKkRh I NIGS 2F OKIy3dS 2F R2éysl aK y3aftsS gAilK
"o = density of air at sekevel (kg/n¥)

¢ = tail arm (m)

S = wing area (fp

a = slope of wing lift curve per radian

+]

LOAD FACTOR, 01

FIGURE 1 PITCHING MANDEUVRES

(e) A movement of the pitching control to cause a transition from steaggllflight at a speed within the
boundary of the flight envelope as specified in CS LUAS.333 to the maximum allowed steady n
acceleration condition.
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CS LUAS.42%¢rtical qust loads

(a) Eachtail surface other than a main wing, must be designeddads resulting frong
(1) Vertical gist velocities specified in CS LUAS.333(c) with flaps retracted; and
(2) Positive and negative gusts of 7.62 m/s (25 fps) nominal intensity at VF corresponding to the

conditions specified in CS LUAS.345(a)(2).

(b) For convetional RPA that verify the conditions of-C3AS.391(b), the average loadings in figure B
and the distribution of figure B8 may be used to determine the incremetal gust loads for the
requirements of subparagraph (a) applied as both up and down increnfenssibparagraph (c).

(c) When determining the total load on thiil surfaces for the conditions specified in sp@ragraph (a),
the initial balancing loads for steady unaccelerated flight at the pertinent design speeds, VF, V(
VD must first be determinedlhe incremental load resulting from the gusts must be added to the
initial balancing load to obtain the total load.

CS LUAS.427 Unsymmetrical loads

(a) Tailsurfaces other than main wing and their supporting structure must be designed for
unsymmetricaloads arising from yawing and slipstream effects, in combination with the loads
prescribed for the flight conditions set forth in CS LUAS.421 to LUAS.425.

(b) In the absence of more rational data for RPAs that are conventional in regard to location of eng
wings, horizontal surfaces other than main wing, and fuselage shape

(1) 100% of the maximum loading from the symmetrical flight conditions may be assumed on th
surface on one side of the plane of symmetry; and

(2) The following percentage of that loading mist applied to the opposite side: % = 100 (n1),
where n is the specified positive manoeuvring load fadat,this value may not be more than
80%.

(c) For RPAs that are not conventional (such as RPAs with horizontal surfaces other than main win
having appeciable dihedral or supported by the vertical tail surfaces) the surfaces and supportir]
structures must be designed for combined vertical and horizontal surface loads resulting from e
prescribed flight condition taken separately.

CS LUAS.441ateraldirectional manoeuvring loads
(See AMC LUAS.441)

(a) At speeds up to Mhe tail surfacesmust be designed to withstand the following conditions. In

computing the loads, the yawing velocity may be assumed to be zero:

(1) With the RPAIn unacceleratedlight at zero yaw, it is assumed that the rudder control is sudde
displaced to the maximum deflection, as limited by tlwatrol stops or by limit actuator forces.

(2) With the ruddercontrol deflected as specified in sygaragraph (1) , it is assumed that tR€A
yaws to the overswing sideslip angle. In lieu of a rational analysis, an overswing angle equal
times the static sideslip angle of sparagraph (3) may be assumed.

(3) A yaw anglef 15° with the rudder control maintained in the neutral position (except as limiteg
the actuating system).
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(b) For conventional RPAs that verify the conditions of CS LUAS.391(b), the average loading of Ap
G,
B11 and figure B1 of Appendix G and thetribution in figures B6, B7 and B8 of Appendix G may |
used instead of requirements of subparagraphs (a)(2), (a)( 1) and (a)(3) of this paragraph,
respectively.

(c) The yaw angles specified in subparagraph (a) (3) may be reduced if the yaw angle chasen f
particular speed cannot be exceededin
(1) Steady slip conditions;
(2) Uncoordinated rolls from steep banks; or
(3) Sudden failure of one ore more engines with delayed corrective action.

CS LUAS . 443teral qust loads

(See AMC LUAS.443)

(a) Tailsurfaces must bdesigned tawithstand, in unaccelerated flight at speed Wasitive and negative
lateral gusts of the values prescribedd® 23.333 (€D)(i).

poKgtUde VavtSvt

Lvt =
2
where —
Lvt =  Vertical surface loads (N):
Kot = 255HAL _ gust alleviation factor;

53+ gt

Edition: Final Page 31



42
net = _L[E] lateral mass ratio:

pCtgavtSvt \ 1vt )

po =  Density of air at sea-level (kg.-’n13)
Ude =  Derived gust velocity (m/s);
. . 3

p = Airdensity (Kg/m™):

W = the applicable weight of the
aeroplane in the particular load
case (N):

Sw =  Area of vertical surface (m?):

Ct = Mean geometric chord of vertical

surface (m):

dvt =  Lift curve slope of vertical surface
(per radian);

K = Radius of gyration in yaw (m):

lvt = Distance from aeroplane c¢.g. to lift
centre of vertical surface (m):

g = Acceleration due to  gravity
g
{m/sec<): and
V= Aeroplane equivalent speed (m/s)

CS LUAS.445 Outboard fins or winglets

(a) If outboard fins or winglets are includesh the horizontakurfaces or wings, thieorizontal surfaces
or wings must be designddr their maximum load in combination witbads induced by the fins or
winglets andnoment or forces exerted on horizontal surfacgswvings by the fins or winglets.

(b) If outboard fins owinglets extendabove and below the horizontal surface, thitical vertical surface
loading (the load per undrea as determined under CS LUAS.441 and LUA&448be applied tq
(1) The part of the vertical surfacedbove the horizontal surface with 8086that loading applied to

the part below thehorizontal surface; and
(2) The part of the vertical surfacéglow the horizontal surface with 80% of tHatiding applied to
the part above thehorizontal surface;

(c) The endplate effects of outboard fins winglets must be taken into account in applyitige yawing
conditions of CS LUAS.441 and LUASadg vertical surfaces in syaragraph (b) .

(d) When rational methods are used foomputing loads, the manoeuvring loads@® LUAS.441 on the
vertical surfacesind the oneg horizontal surface load, including induced loaasthe horizontal
surface and moments or forcexerted on the horizontal surfaces by the vertisaffaces, must be
applied simultaneously for thstructural loading condition.
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AILERONABND SPECIAL DEVICES

CS LUAS.455 Ailerons

(a) The ailerons must be designed for tloads to which they are subjected
(1) In the neutral position duringymmetrical flight conditions; and
(2) By the following deflectiongexcept as limited by pilot effort), duringrsymmetrical flight
conditions; and

0] Sudden maximurdisplacement of the aileron control &A. Suitable allowance may be
made forcontrol system deflections.
(i) Sufficient deflection at V@here VC is more than VA, to produceate of roll not less

than obtained in subparagrap(a)(2)(i) of this paragraph.
(iii) Sufficient deflection at VD tproduce a rate of roll not less than onethiofithat obtained
in subparagraplifa)(2)(i) of this paragraph.
(b) For conventional RPAs that verify the conditions of CS LUAB) 3%tk average loading in Appendix
G,B11 and figure B1 of Appendix G and ti&tribution in figure B9 of Appendix G may used.

CS LUAS.459 Special devices

The loading for special devices usamyodynamic surfaces (such as slats and spoiteus} ke determined
from test data or by design procedures accepted by the Authority.

GROUND LOADS

CS LUAS.471 General

(&) The RPA must withstand the operational groundds and other loads occurring in all reasonable
taxi, take off, landing scenarios.

(b) Thelimit ground loads specified in thisibpart are considered to be external loads ameftia forces
that act upon an RP#tructure. In each specified ground loaondition, the external reactions must
be placedn equilibrium with the linear and angularartia forces in a rational or conservative
manner.

(c) The ground load requirements of thésibpart must be complied with at the desigraximum weight.

(d) Unless otherwise prescribed, for each specified landing condition, the shock absorbers or other
energy absdring provisions (e.g. airbags) to reduce the ground impact severity, must be assum
be in their most critical configuration.

(e) For conventional landing gear configuratiomsth or without wheels,the requirements in Appendix
H apply.

() For RPA with lautcor catapult system the requirements of CS.LUAS.531 apply.

(g) For RPA with parachute landing system the requirements of CS.LUAS.535 apply.
(h) For RPA with skid landing gear the requirements of CS.LUAS.539 apply.

(i) For net and belly landing the requirements@®$.LUAS.541 apply
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CS.LUAS.531 Launch and catapult conditions

The RPA must be designed to withstand the combined loads to which it is undertaken during the la
phase. The following loads and conditions must be considered, in additionttd€5.4%(a), (b) and ()

(@) The longitudinal inertia loads corresponding to the maximum load factor applied by the launch s
to the RPA at the maximum and minimum tad& weight. The derivation of the maximum
longitudinal load factor must take into accabe effect of the thrust generated by any propeller or
motors.

(b) The friction loads applied to the RPA by the sliding guides or by the rails.

(c) The aerodynamic loads.
(d) The RPA takeff weight.

(e) Any trhust component normal to the sliding guide or the rail.

() The assumptions for launching loads determination must be sufficiently conservative or based o
measurements.

CS.LUAS.53arachute landing conditions (thrust off)
(See AMC to CS.LUAS.535)

In addition to CRUAS.471 (a), (b), (c) and (d) the following agply

(a) For the specified landing conditions the parachute drag force may be assumed to act through t
center of gravity throughout the landing impact.

(b) Unless otherwise prescribed, for daspecified landing condition, the RPA must be designed for 3
limit load factor of not less than the limit inertia load factor substantiated in a drop test with a dr
height, from the lower point of the RPA to the ground, resulting in a drop contactityetmual to
the greatest probable sinking speed likely to occur at ground contact in a normal landing.

(c) The landing conditions to be considered in deriving the limit load factor of subparagraph (b) mu
consider the nominal foreseen RPA landing configanatvith the parachute fully deployed. For skig
RPA the landing conditions are those specified HLIZAS.539.

CS.LUAS.539 Skid landing conditions
(See AMC to GISJAS.539)

(a) General. The RPA with landing gear with skids must be designed for the loading conditions spe
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this paragraph. In showing compliance with this paragraph, the following apply:

(1) The design maximum weight, centre of gravity, and load factor must tezrdaned in CS
LUAS.471 (a) to (d).

(2) Structural yielding of elastic spring members under limit loads is acceptable.

(3) Design ultimate loads for elastic spring members need not exceed those established under (
LUAS.722(d).

(4) Compliance with suparagraphs (bjo (e) must be shown with

(i) The gear in its most critically deflected position for the landing condition being considered
(i) The ground reactions rationally distributed along the bottom of the skid tube.

(b) Vertical reactions in the lev&nding attitude. In the level attitude, and with the RPA contacting thg
ground along the bottom of both skids, the vertical reactions must be applied as prescribed in su
paragraph (a).

(c) Drag reactions in the level landing attitude. In the level attituade] with the RPA contacting the
ground along the bottom of both skids, the following apply:

(1) The vertical reactions must be combined with horizontal drag reactions of 50 % of the verticg

reaction applied at the ground.
(2) The resultant ground loads must equal the vertical load specified ipatdgraph (b).
(d) Sideloads in level landing attitude. In the level attitude, and with the RPA contacting the ground
the bottom of both skids, the following apply:
(1) The vertical gound reaction must be

() Equal to the vertical loads obtained in the condition specified irpgwhgraph (b); and
(i) Divided equally among the skids.

(2) The vertical ground reactions must be combined with a horizontal sidelo28 & of their vaie.
(3) The total sideload must be applied equally between the skids and along the length of the ski
(4) The unbalanced moments are assumed to be resisted by angular inertia.

(5) The skid gear must be investigated or

(i) Inward acting sidéoads; and
(ii) Outward acting sidéoads.

(e) Oneskid landing loads in the level attitude. In the level attitude, and with the RPA contacting thé
ground along the bottom of one skid only, the following apply:
(1) The vertical load on the ground contacteichust be the same as that obtained on that side in t
condition specified in suparagraph (b).
(2) The unbalanced moments are assumed to be resisted by angular inertia.
() Special conditions. In addition to the conditions specified inatagraphs (b) anat), the RPA must
be designed for the following ground reactions:
(1) A ground reaction load acting up and aft at an angle of 45° to the longitudinal axis of the RP/4
load must beg

() Equal to 1.33 times the maximum weight;

(ii) Distributed symmetrcally among the skids;
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(iii) Concentrated at the forward end of the straight part of the skid tube; and
(iv) Applied only to the forward end of the skid tube and its attachment to the RPA.

(2) With the RPA in the level landing attitude, a vertical grotgattion load equal to orvalf of the
vertical load determined in suparagraph (b). This load must Qe

(1) Applied only to the skid tube and its attachmentR®ARPAand

(i)  Distributed equally over 33.3 % of the length between the skid tube attachments an

centrally located midway between the skid tube attachments

CSLUAS.541 Net and belly landing
(see AMC LUAS.541)

Foran RPA designed for landiag its belly or into a rest net, the mimxum landingdeceleratiors and drag
forcesexperienced by the RPA the normal landingconditionsmust bederived either by test or other
methods agreed by the Authorignd taken into account in the RPA design.

WATER LOADS

CSLUAS 545 Water load conditions

The amphibians RPAsust be designed for water loadkevelopedduring takeoff and landing with the
RPA irany attitude likely to occur in normal operati@t appropriate forward and sinking velocitiaader
the most severe sea conditions likely to éecountered.

EMERGENCY LANDING CONDITIONS

CSLUAS.561 Crashworthiness
(see AMC to GBUAS.561(b) and (c) )

(a) Performance data shall be provided to allow the operator to establish the appropriate
predefined and unpopulated forced landing areas, unless the RPAS is fitle@ \WiTS as
prescribed in GRUAS.1412(a)(1).
(b) When a forced lanithg area identified under CISUAS.1412(a)(2) is chosen for compliance w|
CSLUAS.1412, the RPA, although it may be damaged in emergency landing conditions, n
be designed as prescribed in subparagraphs (c) of this papago protect third parties on
ground under those conditions.
(c) The RPA must include selbntainment features as much as practical and must be designe
that ¢
(1) projection of parts (items of mass to be considered include, but are not limited to end
and payloads) that may constitute a potential injury to third parties, outside the force
landing area, is unlikely,

(2) the RPAdoes not constitute a source of ignition or leak of flammable fluids in hazardqg
guantities in case of an emergency forced lamgdiand,

(3) any explosion after the forced landing must not constitute a hazard for third parties
outside the forced landing area

Edition: Final Page 36



FATIGUE EVALUATION

CS LUAS.572 Fatigue evaluation
(See AMC LUAS.572)

(a) Each part of the primary structure the failure of which could lead to the loss of the RPA (PS
Principal Structural Elements) must be identified.

(b) Each of the parts identified under subparagraph (a) of this paragraph must have strength
capabilities to aaieve an adequate safie.

SUBPART £DESIGN AND CONSTRUCTION

GENERAL

CS LUAS.601 Design
(See AMC LUAS.601)

(&) The RPA may have no design features or details that experience has shown to be hazardous o
unreliable.
(b) The suitability of eachjuestionable design detail and part must be established by tests.

CS LUAS.603 Materials and workmanship

(See AMC to LUAS.603 and LUAS.613)

(a) The suitability and durability of materials used for parts, the failure of which could adversely affe
safety,must¢
(1) Be established by experience or tests;
(2) Meet approved specifications that ensure their having the strength and other properties assy
in the design data; and
(3) Take into account the effects of environmental conditions, such as temperature and hymidit
expected in service.
(b) Workmanship must be of a high standard.

CS LUAS.605 Fabrication methods

(a) The methods of fabrication used must produce consistently sound structures. If a fabrication pr
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(such as gluing, spot welding, heegating, bondingprocessing of composite materials) requires
close control to reach this objective, the process must be performed under an approved proces
specification.

(b) Each new RPA fabrication method must be substantiated by a test program.

CS LUAS.607 Fasteners
(SeeAMC LUAS.607 (b))

(a) Each removable fastener must incorporate two retaining devices if the loss of such fastener wo
preclude continued safe flight and landing.

(b) Fasteners and their locking devices must not be adversely affected by the environmental cendi
associated with the particular installation.

(c) No selflocking nut may be used on any bolt subject to rotation in operation unless a nonfriction
locking device is used in addition to the delfking device.

CS LUAS.609 Protection of structure

Each parof the structure must;

(a) Be suitably protected against deterioration or loss of strength in service due to any cause, inglu
(1) Weathering;
(2) Corrosion; and
(3) Abrasion; and

(b) Have adequate provisions foentilation and drainage.

CS LUAS.611 Accessibility

Means must be provided to allow inspection (including inspection of principal structural element
control systems), close examination, repair, and replacement of each part requiring maintel
adjustments fomproper alignment and function, lubricatiorr servicing.

CS LUAS.613 Material strength propertisd design values
(See AMC LUAS.603 and LUAS.613)

(a) Material strength properties must be based on enough tests of material meeting specifications t
establish design values on a statistical basis.

(b) The design values must be chosen to minimise the probability of structural failure due to materi
variability. Except as provided in subparagraph (e), compliance with this paragraph must be shq
selecting design values that assure material strength thie following probability:

(1) Where applied loads are eventually distributed through a single member within an assembl
failure of which would result in loss of structural integrity of the component; 99% probability
with 95% confidence.

(2) For redundanstructure, in which the failure of individual elements would result in applied lo
being safely distributed to other load carrying members; 90% probability with 95% confiden

(c) The effects of temperature on allowable stresses used for design in an essemhponent or
structure must be considered where thermal effects are significant under normal operating
conditions.
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(d) The design of structure must minimise the probability of catastrophic fatigue failure, particularly
points of stress concentration.

(e)Dea A 3y @I f dzSa ANBIFGSNI GKIFIy GKS 3JdzZt NI yiSSR Y
2yt @& 3Jdzad N YyGSSR YAYAYdzY @l tdzSa I NB y2NXNIff
made in which a specimen of each individual item is tested befsecto determine that the actual
strength properties of the particular item will equal or exceed those used in design.

CSLUAS 619 Special factors
(See AMC LUAS.619)

The factor of safety prescribed in-€C8AS.303 must be multiplied by the highpsttinent special factors
of safety prescribed in @SJAS.621 to 625 for each part of the structure whstsength isg

(a) Uncertain;

(b) Likely to deteriorate in service before normal replacement; or

(c) Subject to appreciable variability because of uncertaintiemanufacturing processes or inspection
methods for composite structures, a special test factor which takes into account material variab
and the effects of temperature and absorption of moisture must be used.

CSLUAS.621 Casting factors

Forcastings, the strength of which is substantiated by at least one static test and which are inspe
visual methods, a casting factor of 2-0 must be applied. This factor may be reduced to 1-25 provi
reduction is substantiated by tests on not dethan three sample castings and all production castingg
subjected to an approved visual and radiographic inspection or an a proved equivaledesipactive
inspection method.

CSLUAS.623 Bearing factors

(a) Each part that has clearance (free fit), ahdt is subject to pounding or vibration, must have a
bearing factor large enough to provide for the effects of normal relative motion.

(b) For control surface hinges and control system joints, compliance with the factors prescribed
LUAS.657 and 693,gectively, meets suparagraph (a) of this paragraph.

CSLUAS.625 Fitting factors

For each fitting (a part or terminal used to joint one structural member to another), the following app

(a) For each fitting whose strength is not proven by limit andmnatie load tests in which actual streg
conditions are simulated in the fitting and surrounding structures, a fitting factor of at least 1-
must be applied to each part qf

(1) The fitting;
(2) The means of attachment; and
(3) The bearing on the joined members.

(b) Nofitting factor need be used for joint designs based on comprehensive test data (such as
continuous joints in metal plating, welded joints, and scarf joints in wood).

(c) For each integral fitting, the part must be treated as a fitting up to the point at wthielsection
properties become typical of the member.
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CSLUAS.627 Fatigue strength

The structure must be designed, as far as practicable, to avoid points of stress concentration
variable stresses above the fatigue limit are likely to occur in nbseraice.

CS 23.629 Flutter
(See AMC LUAS.629(a) )

(a) It must be shown by the methods of (b) or (c), that the RPA is free from flutter, control reversal
divergence for any condition of operation within the limin\énvelope and at all speeds up to the
speedspecified for the selected method. In additign

(1) Adequate tolerances must be established for quantities which affect flutter; including speed,
damping, mass balance and control system stiffness; and

(2) The natural frequencies of main structural compatemust be determined by vibration tests or
other approved methods.

(b) Flight flutter tests must be made to show that the RPA is free from flutter, control reversal and
divergence and to show by these tests tlqat

(1) Proper and adequate attempts to induce fletthave been made within the speed range up to |
(2) The vibratory response of the structure during the test indicates freedom from flutter;

(3) A proper margin of damping exists at VD; and

(4) There is no large and rapid reduction in damping as VD is approached.

(c) Any rational analysis used to predict freedom from flutter, control reversal and divergence must
all speeds up to 1-2 VD.

(e) For turbopropeller powered RPA, the dynamic evaluation must inclyude

(1) Whirl mode degree of freedom which takes into account stesility of the plane of rotation of
the propeller and significant elastic, inertial and aerodynamic forces; and

(2) Propeller, engine, engine mount and RPA structure stiffness and damping variations approp
the particular configuration.

() Freedom fronflutter, control reversal and divergence up to VD/MD must be shown after the faill
malfunction, or disconnection of any single element in the primary flight control system, any tab
control system, or any flutter damper.

(g) For failure conditions in thosg/stems covered by CS LUAS.302, the margins defined in Appendi

apply.

WINGS

CS LUAS.641 Proof of strength

The strength of stresseskin wings must be proven by load tests or by combined structural analysi
load tests.
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CONTROL SURFACES

CSLUAS.651 Proof of strength

(a) Limit load tests of control surfaces are required. These tests must include the horn or fitting 1
which the control system is attached.

(b) In structural analyses, rigging loads due to wire bracing must be accounted for in akation
conservative manner.

CS LUAS.655 Installation

(a) Movable surfaces must be installed so that there is no interference between any surfaces, t
bracing or adjacent fixed structure, when one surface is held in its most critical clearance po
andthe others are operated through their full movement.

(b) If an adjustable stabiliser is used, it must have stops that will limit its range of travel to that
allowing safe flight and landing.

CSLUAS.657 Hinges

(a) Control surface hinges, except ball and rollearing hinges, must have a factor of safety of not
less than 6-67 with respect to the ultimate bearing strength of the softest material used as a
bearing.

(b) For ball or roller bearing hinges, the approved rating of the bearing may not be exceeded.

(c) Hingesmust have enough strength and rigidity for loads parallel to the hinge line.

CS LUAS.659 Mass balance

The supporting structure and the attachment of concentrated mass balance weights used on
surfaces must be designed for limit loads within theside envelope, considering an appropriate saf
factor as agreed with the Authority. Corresponding to the following directions

(a) normal to the plane of the control surface;
(b) fore and aft; and

(c) parallel to the hinge line.

CSLUAS.671 General
(SeeAMC CS LUAS.671)

(a) Each control must operate smoothly and positively enough to allow proper performarise of
functions.

(b) Each element of each RPA flight control system must be designed, or distinctively and permang
marked, to prevent any incorrect assély that could result in the malfunction of the system.
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CSLUAS.673 Primary flight controls

Primary flight controls are those used for the immediate control of pitch, roll and yaw. They consist
RPA systems according to-l0$AS.1329 and the R&8tems according to @8JAS.1729

CS LUAS.675 Stops

(a) Each control system must have stops that positively limit the range of motion of each movable
aerodynamic surface controlled by the system.

(b) Each stop must be located so that wear, slackness, ordplaljustments will not adversely affect
the control characteristics of the RPA because of a change in the range of surface travel.

(c) Each stop must be able to withstand any loads co responding to the design conditions for the ¢
system.

CSLUAS.677 Trimystems
If a trimming system is installed the following must be applied:

(a) Reserved

(b) Trimming devices must be designedtBat, when any one connecting or transmittiegement in the
primary flight control system failadequate control for safe flight andriding or for emergency
recovery according to CS LUAS.1412 is available

(c) Tab controls must be irreversible unldghks tab is properly balanced and has no undafter
characteristics. Irreversible tab systemsist have adequate rigidity and reliabilitytime portion of
the system from the tab to thattachment of the irreversible unit to the aeroplas&ucture.

(d) The Flight Control System (FCS) must trim the RPA in such a manner that a maximum of contr
remains and that dynamic characteristics and safefyrgins are not compromised.

(e) It must be demonstrated that the aeroplaig safely controllable and that the pilot can perfoath
the manoeuvres and operations necessary to effect a safe landing following any prpbalied
trim system runaway that reas@ablymight be expected in service, allowing appropriate time
delay after pilot recognition ahe trim system runaway. The demonstration mbst conducted at
the critical aeroplane weights araéntre of gravity positions.

CSLUAS.679 Control systelocks

If there is a device to lock the flight controls
(a) There must be a means to warn the ground staff when the device is engaged;
(b) There must be a means to warn the RPA Pilot when the device is engaged.
(c) The device must have a means to preclude the possibility of it becoming inadvertently engag
flight.

CS LUAS.681 Limit load static tests

(a) Compliance with the limit load requirements must be shown by tests in which
(1) The direction of the test loads pduces the most severe loading in the control system; and
(2) Each fitting, pulley and bracket used in attaching the system to the main structure is includeg
(b) Compliance must be shown (by analyses or indivagal tests) with the special factor requirements
for control system joints subject to angular motion.
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CSLUAS.683 Operation tests
(See AMC 23.683)

(a) It must be shown by operation tests that, when the controls are operated from the RPA Pilot wit
systemloaded as prescribed in sygaragraph (b) , the system is free fram
(1) Jamming;
(2) Excessive friction;
(3) Excessive deflection.
(b) The prescribed test loads ace
(1) For the entire system, load®rresponding to the limit air loads on tla@propriate surface, or the
limit pilot forces INCSLUAS.397 (b), whichever are less; and
(2) For secondary controls, loads rless than those corresponding to the maximpiiot effort
established under GISUAS.405.

CSLUAS.685 Control system details

(a) Each detail of each control systemustbe designed and installed to prevent jamminbafing and
interference from cargo, ground crewpose objects, or the freezing of moisture.

(b) There must be means to prevent teapping of cables or tubes against other parts.

(c) Each element of the flighidontrol systenmust have design features, or must be distinctieaiyg
permanently marked, to minimise thgossibility of incorrect assembly that could resalt
malfunctioning of the control system.

CSLUAS.687 Spring devices

The reliability of anyspring device used in theontrol system must be established by tesimulating
service conditions unless failure of tepring will not cause flutter or unsafe fligtharacteristics.

CSLUAS.689 Cable systems

If cables are used to operate the fligtuntrols, the following applies.
(a) Each cable, cable fitting, tusuckle,splice and pulley used must meet standapkcifications. In

addition¢

(1) Each cable used in primary control systems must comply with CS LUAS.681;

(2) Each cable system must be desigisedhat there will be no hazardous changecable tension
throughout the range of travainder operating conditions and temperatuvariations; and

(3) There must be means for visuakpection at each fairlead, pulley, terminal andnbuckle.

(b) Each kind and szof pulley mustorrespond to the cable with which it is usdthch pulley must havg
closely fitted guards tprevent the cables from being misplaced or fouleden when slack. Each
pulley must lie in the planpassing through the cable so that the calizesnot rub against the pulley
flange.

(c) Fairleads must be installed so that they do not overstress the cable in a change of direction, in
to prevent fatigue failure oexcessivavear.

(d) Clevis pins subject to load or motion aredained only by cottepins may not be used in theontrol
system.

(e) Turnbuckles must be attached to pattaving angular motion in a manner that vabsitively prevent
binding throughout the range dfavel.
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CS LUAS.693 Joints

4

Control system joints (in pugbull systems) thafre subject to angular motion, except those in ball g
roller bearing systems, must have a special factor of safety of not less than 3-33 with respect
ultimate bearing strength of the softest material used as a bearing. This factor may be redueédfor
joints in cable control systems. For ball or roller bearings, the approved ratings may not be exceede

CSLUAS.697 Wing flap controls

(a) Each wing flap control must be desigremthat, when the flap has been placed in @ogition upon
which canpliance with theperformance requirements of @3JAS is based, tliap will not move
from that position unless theontrol is adjusted or is moved by the automaijgerationof a flap load
limiting device.

(b) The rate of movement of the flaps iasponse tahe commanded position must give satisfactory
flight and performance characteristics under steady or changing conditions of airspeed, engine
and attitude.

CS LUAS.701 Flap interconnection

(AMC LUAS.701)

The RPA must be shown to have diifght characteristics and structural integrity with any combinatior
extreme positions of individual movable surfaces not shown to be extremaly improbable (mecha
interconnected surfaces are to be considered as a single surface).

LANDING GEAR

CS LUAS.722 General

(See AMC LUAS.722)

(a) Landing system includes landing gears, skis, skids, parachute system and other special landing

(b) The landing system must be designed to prevent in normal operations any damage to the struc
and systems athe RPA that could result in a subsequent catastrophic condition or reduce the
required reliability of the RPA.

(c) Compliance with the CS LUAS.471 to LUAS.545and CS LUAS.722(b) must be demonstrated b
method agreed with the Authority. For conventional lamgligeararrangementsthe methods of
Appendix H can be applied.

(d) In showing compliance with subparagraph (b) adequate safety margins must be assured over t
normal operating conditions.

FLOATS

CS LUAS.753 Float design

Each seaor amphibian RPA floahust meet the requirements of CS LURKS.

Edition: Final Page 44



FIRE PROTECTION

CSLUAS.855 Cargo compartments

(a) Each cargo compartment must be constructed of, or lined with, materials that are at least Fire
Resistant.

(b) No compartment may contain any controls, wiring, lines, equipment, or accessories whose dan
failure would affecthe Emergency Recovery Capability according@’sS.1412inless those items
are protected so that

(c) They cannot be damaged by the moverhehcargo in the compartment; and

(d) Their breakage or failure will not create a fire hazard.

CSLUAS.859 Temperature control systems

(a) General. Any temperature control system required by the flight control and other critical system
must be able to maintaithe temperatures of those critical systems within the limits established f
those systems under critical operating conditions.

(b) Any temperature control systems required by the flight control or other critical systems must nof
in such a way that wilhterfere with the function of those critical systems.

CSLUAS.861 Firerptection of flight controls,flight structure and essential parts
(AMCGLUAS.861)

Each part of the structurerlight controls, engine mountsnd other parts essentidbr an Emergency
Recovery according to €8AS.1412hat would be affected by powerplant fires must be protected
they can perform their essential functions foot less tharthe time required to perform the emergenc
recovery according GSJAS.1418nder any éreseeable powerplant fire conditions.

CSLUAS.863 Flammable fluid fire protection

In each area where flammable fluids or vapours might escape by leakage of a fluid system, there
means in the form of adequate segregation, ventilation and drainageminimize the probability o
ignition of the fluids and vapours, and the resultant hazards if ignition does occur

ELECTRICAL BONDING AND LIGHTNING PROTECTION

CSLUAS.867 Electrical bonding and protection against lightning and static electricity
(See AMC GISUAS.867)

(a) The RPAS must be protected against Catastrophic effects from lightning and static electricity. A
lightning analysis assessment has to be carried out and agreed with the Certifying Authority.
(b) For metallic components, compliance withbsparagraph (a) may be shown by
(1) Bonding the components and grounding them properly to the airframe; or
(2) Designing the components so that a strike will not result in a Catastrophic event.
(c) For nonmetallic components, compliance with splragraph (a) may b&hown by
(1) Designing the components to minimize the effect of a strike; or
(2) Incorporating acceptable means of diverting the resulting electrical current so as not to result
Catastrophic event
(d) There must be provisions for electrically bonding the RPAl&tground fuelling equipment
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SUBPART-HOWERPLANT

GENERAL

CS LUAS.901 Installation

(a) The powerplant installation includes each component that

(1) Is necessary for propulsion; and

(2) Affects the safety of the major propulsive units.

(b) Each powerplaninstallation must be constructed and arrangedcto

(1) Ensure safe operation to the maximum altitude for which approval is requested.

(2) Be accessible for necessary inspections and maintenance.

(c) Engine cowls and nacelles must be easily removable or openable by the pilot to provide adg
access to and exposure of the engine compartment forfjight checks.
(d) Each turbine engine installation must be constructed and arranged to

(1) Result in carcss vibration characteristics that do not exceed those established during
type certification of the engine.

(2) Ensure that the capability of the installed engine to withstand the ingestion of rain, h
ice, and birds into the engine inlet is not lebam the capability established for the
engine

(e) The powerplant installation must comply with
(1) The installation instructions provided under
i. The engine type certificate or Appendix B, and
ii. The propeller type certificate or Appendix B.

(2) The applicable mvisions of this subpart.

() Each auxiliary power unit installation must meet the applicable portions -0UZS.

CS LUAS.903 Engines and auxiliary power units

(a) Engine Type Certificate

(1) Each engine must have a Type Certificate or to be approved as girfotertification in
accordance with Appendix B.

(b) Turbine engine installations. For turbine engine installatipns

(1) Design precautions must be taken to minimise the hazards to the RPA in the event ¢
engine rotor failure or of a fire originating insidestkngine which burns through the
engine case. (See AMC-228A)

(2) The powerplant systems associated with engine control devices, systems and
instrumentation must be designed to give reasonable assurance that those operating
limitations that adversely affed¢tirbine rotor structural integrity will not be exceeded in
service.

(c) Engine isolation. In multiplengine applications, the powerplants must be arranged and isolat]
from each other to allow operation, in at least one configuration, so that the failure or
malfunction of any engine, or the failure or malfunction (including destruction by fire in the
engine compartment) of any system that can affect an engine will not

(1) Prevent the continued safe operation of the remaining engines; or

(2) Require immediate action kgny RPA crew for continued safe operation of the remain
engine.

(d) Starting and stopping

(1) Any technigues and associated limitations for engine starting and stopping must be
established and included in the RPAS Flight Manual and in the RPAS Maintenanaé |

(2) For safety purpose, there must be a means to prevent inadvertent engine starting on
ground.

(3) The design of the installation must be such that risk of fire or mechanical damage to
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engine or RPA, as a result of starting the engine in any conglitiowhich starting is to bg
permitted, is reduced to a minimum.

(4) There must be means for stopping any engine in flight or combustion for turbine eng
after engine failure, if continued engine rotation would cause a hazard to the RPA.

(e) Restart capability

(1) Engine restart capability and demonstration should be weighed with the risk of engin
loss and corresponding emergency procedures as defined in CS LUAS.1413 (c) and
operational limitations.

(2) Where restart capability is required,

i. Any techniques andssociated limitations must be established and included in
the RPA System Flight Manual, or applicable operating placards.

ii. It must be demonstrated in flight that when restarting engines following a fals
start, all fuel or vapor is discharged in such a iy it does not constitute a fire
hazard.

iii. Restart envelope. An altitude and airspeed envelope must be established for
RPA for ifflight engine restarting.

iv. For turbine engingopowered RPA, if the minimum windmilling speed of the
engines, following thén-flight shutdown of all engines, is insufficient to providg
the necessary electrical power for engine ignition, a power source independe
the enginedriven electrical power generating system must be provided to per
in-flight engine ignition for rstarting.

(f) Auxiliary power units. Each APU must be ETSO approved or to be approved as part of RPA
certification in accordance with Appendix B.

CS LUAS.905 Propellers

(a) Each propellemust have a Type Certificate approved as part of RPA certification in accordan
with Appendix B.

(b) Engine power and propeller shaft rotational speed may not exceed the limits for which the
propeller is certificated or approved.

(c) Each featherablpropeller must have a means to unfeather it in flight.

(d) Each propeller blade pitch control system must meet the following:

i.  No single failure or malfunction in the Propeller will result in unwanted travel of the
Propeller blades to a position below theftight LowPitch Position.

ii. Structural elements, the failure of which could prevent the RPA to continue in safe,
controlled flight and landing, must comply with structural and fatigue evaluation
requirements of CS LUAS.

iii.  The extent of any intended travel loev the normal IAFlight LowPitch Position must be
documented in the appropriate manuals.

(e) All areas of the RPA forward of the pusher propeller that are likely to accumulate and shed i
the propeller disc during any operating condition must be sujtg@iootected to prevent ice
formation, or it must be shown that any ice shed into the propeller disc will not create a haza
condition. (See AMC LUAS.905 (e)).

(f) Each pusher propeller must be marked so that the disc is conspicuous under normal dayligh
ground conditions.

(9) If the engine exhaust gases are discharged into the pusher propeller disc, it must be shown
tests, or analysis supported by tests, that the propeller is capable of continuous safe operati
(See AMC LUAS.905 (9)).

(h) All engine cowlingsaccess doors, and other removable items must be designed to ensure tha
they will not separate from the RPA and contact the pusher propeller.

CS LUAS.907 Propeller vibration
(See AMC LUAS.907)
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(a) Each propeller other than a conventional fixed pitch woodewppller must be shown to have
vibration stresses, in normal operating conditions, that do not exceed values that have been
shown by the propeller manufacturer to be safe for continuous operation. This must be show
C

(1) Measurement of stresses througlirect testing of the propeller;

(2) Comparison with similar installations for which these measurements have been madg

(3) Any other acceptable test method or service experience that proves the safety of the
installation.

(b) Proof of safe vibration characterissi¢or any type of propeller, except for conventional, fixed
pitch, wood propellers must be shown where necessary.

CS LUAS.909 Turbo charger systems
(See AMC 23.909 (d) (1))

(a) Each turbo charger must be approved under the engine type certificate or itlmeusttiown that
the turbo charger system, while in its normal engine installation and operating in the engine
environmentg

(1) Can withstand, without defect, an endurance test for a time period that has been use
the engine certification or in accordance fwifppendix B, and
(2) Will have no adverse effect upon the engine.

(b) Control system malfunctions, vibrations and abnormal speeds and temperatures expected in
service may not damage the turbo charger compressor or turbine.

(c) Each turbo charger case must be abletmtain fragments of a compressor or turbine that fails
the highest speed that is obtainable with normal speed control devicepénative.

(d) Each intercooler installation, where provided, must comply with the following:

(1) The mounting provisions of thetarcooler must be designed to withstand the loads
imposed on the system;

(2) It must be shown that, under the installed vibration environment, the intercooler will n
fail in a manner allowing portions of the intercooler to be ingested by the engine, and

(3) Airflow through the intercooler must not discharge directly on any RPA component ur]
such discharge is shown to cause no hazard to the RPA under all operating conditior|

(e) Engine power, cooling characteristics, operating limits, and procedures affectbé by
turbocharger system installations must be evaluated. Turbocharger operating procedures an
limitations must be included in the flight manual.

CS LUAS.925 Propeller clearance

For safe operation of each RPA, propeller clearances with the RPA at theadveste combination o
weight and centre of gravity (RPA structural deformation must be take in consideration) and wi
propeller in the most adverse pitch position, may not be less than the following:

(a) Ground clearanceThere must be an enough safe clearance between each propeller and the
ground with the landing gear statically deflected and in the level, normateéiker taxiing
attitude, whichever is the most critical. In addition, for each RPA with conventiordihtpgear
struts using fluid or mechanical means for absorbing landing shocks, there must be positive
clearance between the propeller and the ground in the level faattitude with the critical tyre
completely deflated and the corresponding landinggstrut bottomed. Positive clearance for
RPA using leaf spring struts is shown with a deflection corresponding to 1-5g.

(b) Aft mounted propellersin addition to the clearance specified in spdragraph (a) an RPA with a
aft mounted propeller must be desigd such that the propeller will not contact the runway
surface when the RPA is in the maximum pitch attitude attainable during normabtakad
landings.

(c) Water clearanceThere must be an enough safe clearance between each propeller and the w
in themost adverse condition during talaf and landing in the water.

(d) Rocket assisted takaff or catapult assisted takeff RPAThere must beenough safe clearance

Edition: Final Page 48



0SG6SSYy GKS LINBPLIStftSNI I yR GKS I dzyOK aeai
be kept during all the launching phase.
(e) Reserved.
() Structural clearancdn the most adverse conditions, there must be
(1) enough safe radial clearance between thlade tips and the RPA structure, plus any
additional radial Clearance necessary to prevent harmful vibration;
(2) enough safe longitudinal clearance between the propeller blades or cuffs and station
parts of the RPA; and
(3) positive clearance between othertaiing parts of the propeller or spinner and stationar,
parts of the RPA.

CS LUAS.939 Powerplant operating characteristics
(See AMC LUAS.939)

(a) Turbine engine powerplant operating characteristics must be investigated in flight to determi
that no adverse ltaracteristics (such as stall, surge, or flameout) are present, to a hazardous
degree, during normal and emergency operations within the range of operating limitations of
RPA and of the engine.

(b) Turbocharged reciprocating engine operating characteristics must be investigated in flight to
assure that no adverse characteristics, as a result of an inadvertent overboost, surge, floodir
vapour lock, are present during normal or emergency operatidtiihe engine(s) throughout the
range of operating limitations of both RPA and engine.

(c) For turbine engines, the air inlet system must not, as a result of airflow distortion during norn
operation, cause vibration harmful to the engine.

CS LUAS.943 Negat acceleration
(AMC LUAS.943)

No hazardous malfunction of an engine, an auxiliary power unit approved for use in flight, g
component or system associated with the powerplant or auxiliary power unit may occur when the
operated at the negativaccelerations within the flight envelopes

prescribed in CS LUAS.333. This must be shown for the greatest value and duration of the acc
expected in service.

LIQUID FUEL SYSTEM

CS LUAS.951 General
(AMC LUAS.951(a))

(a) Each fuel system must be constructed and arranged to ensure fuel flow at a rate and pressu
established for proper engine and auxiliary power unit functioning under each likely operatin
condition, including any manoeuvre for which certification is regqe@sind during which the
engine or auxiliary power unit is permitted to be in operation.

(b) Each fuel system must be arranged so that

(1) No fuel pump can draw fuel from more than one tank at a time; or
(2) There are means to prevent introducing air into the system.

(c) Each fuel system for a turbine engine must be capable of sustained operation throughout its
and pressure range with fuel initially saturated with water at 27°C (80°F) and having 0.75cc
water per 3.8 | (Ugallon) added and cooled to the mositical condition for icing likely to be
encountered in operation.
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CS LUAS.955 Fuel flow

(a) General The ability of the fuel system to provide fuel at the rates specified in this paragraph
at a pressure sufficient for proper carburettoperation must be shown in the attitude that is
most critical with respect to fuel feed and quantity of unusable fuel. These conditions may be
simulated in a suitable mockup. In addition

(1) The quantity of fuel in the tank may not exceed the amount esthblil as the unusable
fuel supply for that tank under CS LUAS.959 plus that necessary to show compliance
this paragraph; and

(2) If there is a fuel flowmeter, it must be blocked during the flow test and the fuel must f
through the meter bypass.

(b) GravitysystemsThe fuel flow rate for gravity systems (main and reserve supply) must be 15(
the takeoff fuel consumption of the engine.

(c) Pump systemsThe fuel flow rate for each pump system (main and reserve supply) must be 1
of the takeoff fuel consumgion of the engine(s) it supports, at the maximum power establishe
for take-off. This flow rate is required for each main pump and each emergency pump, and
be available when the pump is running as it would during afite

(d) Multiple fuel tanks If theengine can be supplied with fuel from more than one tank, it must be
possible, in level flight, to regain full power and fuel pressure to that engine in not more than
seconds after switching to any full tank after engine malfunctioning due to fuet¢tieplbecomes
apparent while the engine is being supplied from any other tank.

(e) Turbine engine fuel systemSach turbine engine fuel system must provide at least 100% of th
fuel flow required by the engine under each intended operation condition and marmeeThe
conditions may be simulated in a suitable mockup. This flow @ust

(1) Be shown with the RPA in the most adverse fuel feed condition (with respect to altitu
attitudes and other conditions) that is expected in operation; and

(2) Reserved

(3) For single rgine RPAs, require no pilot action after completion of the engine starting
phase of operations unless means are provided that unmistakenly alert the pilot to tal
any needed action at least five minutes prior to the needed action; such pilot action n
not cause any change in engine operation; and such pilot action must not distract pilg
attention from essential flight duties during any phase of operations for which the RP
approved.

CS LUAS.957 Flow between interconnected tanks

(a) It must beimpossible, in a gravity feed system with interconnected tank outlets, for enough fuel
flow between the tanks to cause an overflow of fuel from any tank vent under the conditions in ¢
LUAS.959, except that full tanks must be used.

(b) If fuel can be pumpettom one tank to another in flight, the fuel tank vents and the fuel transfer
system must be designed so that no structural damage to any airplane component can occur b
of overfilling of any tank

CS LUAS.959 Unusable fuel supply
(See AMC 23.959 {a)

(a) The unusable fuel supply for each tank must be established as not less than that quantity at
the first evidence of malfunctioning occurs under the most adverse fuel feed condition occur
under each intended operation and flight manoeuvre invagvihat tank. Fuel system componen
failures need not be considered.

(b) In addition, the effect on the unusable fuel quantity as a result of a failure of any pump must
determined.
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CS LUAS.961 Fuel system hot weather operation
(See AMC 23.961)

Each fuel system must be free from vapor lock when using the most critical fuel for which certifica
requested, heated to its critical temperature, with respect to vapor formation, when operating the R
all critical operating and environmental ditions.

CS LUAS.963 Fuel tanks: general

(a) Each fuel tank must be able to withstand, without failure, the vibration, inertia, fluid, and
structural loads that it may be subjected to in operation.

(b) Each flexible fuel tank liner must be of an acceptiel.

(c) Each integral fuel tank must have adequate facilities for interior inspection and repair.

CS LUAS.965 Fuel tank tests
(AMC LUAS.965(d))
Each fuel tank must be able to withstand the following pressures without failure or leakage:

(a) For each conventionanetal tank and nommetallic tank with walls not supported by the RPA
structure, a pressure of 24 kPa or that pressure developed during maximum ultimate accelel
with a full tank, whichever is greater.

(b) For each integral tank, the pressure developedmtyithe maximum limit acceleration of the RP/
with a full tank, with simultaneous application of the critical limit structural loads.

(c) For each nommetallic tank with walls supported by the RPA structure and constructed in an
acceptable manner using accaple basic tank material, and with actual or simulated support
conditions, a pressure of 14 kPa, for the first tank of a specific design. The supporting struct
must be designed for the critical loads occurring in the flight or landing strength corgdition
combined with the fuel pressure loads resulting from the corresponding accelerations.

(d) For pressurized fuel tarilkke-a-bettle a proof and burst tests must be performed. A proof factoi
1.5 and a burst factor of 2.0 must be applied to maximum workieggure. Proof pressure shou
be held for a minimum of 2 minutes and should not cause any leakage or permanent distort
Burst pressure should be held for a minimum of 1 minute and should not cause rupture but g
distortion is allowed. The supportrstructure must be designed for the critical loads occurring
the flight or landing strength conditions.

CS LUAS.967 Fuel tank installation

(a) Each fuel tank must be supported so that tank loads are not concentrated. In addition -

(1) There must be pads, if necessary, to prevent chafing between each tank and its supports;

(2) Padding must be neabsorbent or treated to prevent the absorption of fuel,

(3) If flexible tank liner is used, it must be supported so that it is not required to vaittastiuid loads;

(4) Interior surfaces adjacent to the liner must be smooth and free from projections that could ca
wear, unlesg;

(i) Provisions are made for protection of the liner at those points; or
(i) The construction of the liner itself provides such gaton;

(5) A positive pressure must be maintained within the vapour space of each bladder cell under a
conditions of operation except for a particular condition for which it is shown that a zero or
negative pressure will not cause the bladder cell to cekg@and

(6) Siphoning of fuel (other than minor spillage) or collapse of bladder fuel cells may not result fr
improper securing or loss of the fuel filler cap.

(b) Each tank compartment must be ventilated and drained to prevent the accumulation of flammabl
fluids or vapours. Each compartment adjacent to a tank that is an integral part of the RPA struct
must also be ventilated and drained.

(c) No fuel tank may be on the engine side of the firewall. There must be at least 13 mm of clearanc
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between the fuel tank ad the firewall. No part of the engine nacelle skin that lies immediately bel
a major air opening from the engine compartment may act as the wall of an integral tank.
(d) Reserved.
(e) Fuel tanks and fuel system components must be designed, located, andeihstalas to retain fuel
(1) Under the inertia forces prescribed for the emergency landing conditions in CS LUAS.561; ai
(2) Under conditions likely to occur when an RPA lands on a paved runway at a normal landing s
under each of the following conditions:
(i) The RPA in a normal landing attitude and its landing gear retracted.
(i) The most critical landing gear leg collapsed and the other landing gear legs extended.

CS LUAS.969 Fuel tank expansion space

Each fuel tank, other than pressurized fuel tank, must havexgansion space of not less than 2% of
tank capacity, unless the tank vent discharges clear of the RPA (in which case no expansion
required). It must be impossible to fill the expansion space inadvertently with the RPA in the 1
ground atitude.

CSLUAS 971 Fuel tank sump

(a) Each fuel tank, other than pressurized fuel tank, must have a sump with an effective capacit
the normal ground and flight attitudes, of 0.10% of the tank capacity, ugless
(1) The fuel system has a sufficient capasiggiment bowl or chamber that is accessible fo
drainage, and.
(2) Each fuel tank outlet is located so that in the normal ground attitude, water will drain
all parts of the tank to the sediment bowl or chamber.
(b) Each sump, sediment bowl, and sedimehamber drain required by subparagraph (a) of this
paragraph must comply with the drain provisions of CS LUAS.999 (b)(1), (2) and (3).

CS LUAS.973 Fuel tank filler connection

(a) Each fuel tank filler connection must be marked as prescribed in CS LUAS)1557 (b

(b) Spilled fuel must be prevented from entering the fuel tank compartment or any part of the RH
other than the tank itself.

(c) Each filler cap must provide a futight seal for the main filler opening. However, there may be
small openings in the fuel tardap for venting purposes or for the purpose of allowing passag¢
a fuel gauge through the cap provided such openings comply with the requirements of CS
LUAS.975 (a).

(d) Each fuel filling point, except pressutelingconnection points, must have a provisitor
electrically bonding the RPA to grouhglingequipment.

CS LUAS.975 Fuel tank vents and carburettor vapour vents

(a) Each fuel tank must be vented from the top part of the expansion space. In adglition
(1) Each vent outlet must be located and construtta a manner that minimizes the
possibility of its being obstructed by ice or other foreign matter;
(2) Each vent must be constructed to prevent siphoning of fuel during normal operation;
(3) The venting capacity must allow the rapid relief of excessive diffeseatpressure
between the interior and exterior of the tank;
(4) Airspaces of tanks with interconnected outlets must be interconnected,;
(5) There may be no undrainable points in any vent line where moisture can accumulate
the RPA in either the ground @evel flight attitudes;
(6) No vent may terminate at a point where the discharge of fuel from the vent outlet will
constitute a fire hazard; and
(7) Vents must be arranged to prevent the loss of fuel, except fuel discharged because ¢
thermal expansion, when theHRA is parked in any direction on a ramp having a 1% slg
(b) Each carburettor with vapour elimination connections and each fuel injection engine employi
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vapour return provisions must have a separate vent line to lead vapours back to the top of o
the fuel tanks. If there is more than one tank and it is necessary to use these tanks in a defin
sequence for any reason, the vapour vent line must lead back to the fuel tank to be used firg
unless the relative capacities of the tanks are such that retinianother tank is preferable.

CS LUAS.977 Fuel tank outlet

(&) There must be a fuel strainer for the fuel tank outlet or for the booster pump to prevent the
passage of any object that could restrict fuel flow or damage any fuel system component

(b) The clear ara of each fuel tank outlet strainer must be at least five times the area of the outlg
line.

(c) The diameter of each strainer must be at least that of the fuel tank outlet.

(d) Each strainer must be accessible for inspection and cleaning.

ELECTRICAL POVERBSYSTEM FOR PROPULSION

CSLUAS.981 Energy Storage, Performance and Indication

(a) The battery must be able to provide the necessary voltage and current required by the engine ar
electrical equipment throughout the complete operational envelope.

(b) The battey pack charger must be considered part of the RPAS. The charger must have indic
for fault and charging status.

CSLUAS.983 Energy Storage, Safety

(a) Safe cell temperatures and pressures must be maintained during any probable charging or disch
condition, or during any failure of the charging or battery monitoring system not shown to be
extremely remote. The battery installation must be designed to preclude Hazardous effect due 1
explosion in the event of those failures..

(b) Design of the batteri® must consider the occurrence of sslfstaining, uncontrolled increases in
temperature or pressure. Associated protection means shall be implemented as per (a).

(c) No explosive or toxic gasses emitted by any battery in normal operation or as the resutfaflare of
the battery charging or monitoring system, or battery installation not shown to be extremely rem
may accumulate in hazardous quantities within the aircraft.

(d) Battery installations must meet the requirements of CS LUAS.863

(e) No corrosive flus or gasses that may escape from any battery may damage surrounding structul
any adjacent systems, equipment or electrical wiring, of the airplane in such a way as to cause &
condition that is not compliant with CS LUAS.1309 (b).

(f) Each batterynstallation must have provisions to prevent any hazardous effect on structure or ess
systems that may be caused by the maximum amount of heat the battery can generate during a
circuit of the battery or of its individual cells.

(g) Battery controland monitoring system must have an automatic function to control the charging rai
the battery so as to prevent battery overheating or overcharging, and,

(1) A battery temperature sensing and odMemperature warning system with a means f
automaticaly disconnecting the battery from its charging source in the event of antewaperature
condition or,

(2) A battery failure sensing and warning system with a means for automatically disconnecti
battery from its charging source in the event of baytéailure.
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(h) Any battery installation whose function is required for safe operation of the aircraft, must incorpo
a monitoring and warning feature that will provide an indication to the appropriate flight
crewmembers, whenever the state of charge (S@i@)e batteries have fallen below levels
considered acceptable for dispatch of the aircraft.

(i) The Instructions for Continued Airworthiness required by CS LUAS.1529 must contain maintenan
requirements for measurements of battery capacity at appropriaterirals to ensure that batteries
whose function is required for safe operation of the aircraft will perform their intended function ag
long as the batteries are installed in the aircraft. The Instructions for Continued Airworthiness mt
also contain mairgnance procedures for batteries in spares storage to prevent the replacement ¢
batteries whose function is required for safe operation of the aircraft, with batteries that have
experienced degraded charge retention ability or other damage due to prolostpeage at low SOC

CSLUAS.985 Energy Storage, Installation

(a) The battery installation must be able to withstand the applicable inertial and vibration loads.

(b) The installation provisions, the environment and the intended usage of all batteries must meet al
performance, operating and safety requirements established by the battery manufacturer.

(c) There must be means to minimize the risk of battery overheating/explosion (e.g. cooling, tempery
sensor, active battery management system).

(d) Information concernindpattery storage, operation, handling, maintenance, safety limitations and
battery health conditions must be provided in the applicable manuals per subpart G.

LIQUID FUEL SYSTEM COMPONENTS

CS LUAS.991 Fuel pumps
(AMC LUAS.991(e))

For engine installadins having fuel pumps to supply fuel to the engine, in addition to the main pump(s
following is required:

(a) One emergency pump immediately available to supply fuel to the engine if any main pump (
than a fuel injection pump approved as part ofemgine) fails.

(b) The power supply for each emergency pump must be independent of the power supply for e
main pump.

(c) For each main pump, provision must be made to allow th@dss of each positive displacement
fuel pump other than a fuel injection pump amyed as part of the engine

(d) If both the main pump and emergency pump operate continuously, there must be a means t
indicate to the appropriate RPA crew members a malfunction of either pump.

(e) Operation of any fuel pump may not affect engine operation staseate a hazard, regardless
the engine power or thrust setting or the functional status of any other fuel pump

CS LUAS.993 Fuel system lines and fittings
(AMC LUAS.993(e))

(a) Each fuel line must be installed and supported to prevent excessive vibeattbto withstand
loads due to fuel pressure and accelerated flight conditions.

(b) Each fuel line connected to components of the aeroplane between which relative motion coy
exist must have provisions for flexibility.

(c) Each flexible connection in fuel lindeat may be under pressure and subjected to axial loading
must use flexible hose assemblies.

(d) Each flexible hose must be approved or must be shown to be suitable for the particular
application.

(e) For pressurized fuel systems, proof and burst tests must biepeed.
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CS LUAS.994 Fuel system components

Fuel system components in an engine nacelle or in the fuselage must be protected from damagg
could result in spillage of enough fuel to constitute a fire hazard as a result of a wipeetdelly landing.

CS LUAS.995 Fuel valves and controls

(a) There must be a means to allow appropriate RiFdw members to rapidly shut off, for RPA in
flight, the fuel to each engine individually.

(b) No shutoff valve may be on the engine side of any firewall.

(c) Each valve and &l system control, installed on RPA, must be supported so that loads resultin
from its operation or from accelerated flight conditions are not transmitted to the lines conne
to the valve.

(d) Each valve and fuel system control, installed on RPA, musstaléd so that gravity and
vibration will not affect the selected position.

(e) Each fuel valve and its connections to the valve mechanism must have design features that
minimize the possibility of incorrect installation.

(f) Each check valve must be constructedotherwise incorporate provisions, to preclude incorreq
assembly or connection of the valve.

CS LUAS.997 Fuel strainer or filter

There must be a fuel strainer or filter between the fuel tank outlet and the inlet of either the fuel met
device oran engine driven positive displacement pump, whichever is nearer the fuel tank outlet. Th
strainer or filter must;

(a) Be accessible for draining and cleaning and must incorporate a screen or element which is ¢
removable;

(b) Have a sediment trap ardfain except that it need not have a drain if the strainer or filter is ea
removable for drain purposes;

(c) Be mounted so that its weight is not supported by the connecting lines or by the inlet or outlg
connections of the strainer or filter itself, urdle adequate strength margins under all loading
conditions are provided in the lines and connections; and

(d) Have the capacity (with respect to operating limitations established for the engine) to ensure
engine fuel system functioning is not impairedth the fuel contaminated to a degree (with
respect to particle size and density) that is greater than that eistiaddl for the engine during its
certification.

CS LUAS.999 Fuel system drains

(a) There must be at least one drain to allow safe drainage oétiige fuel system with the RPA in i
normal ground attitude.
(b) Each drain required by stgaragraph (a) and CS LUAS.971 must
(1) Discharge clear of all parts of the RPA;
(2) Have a drain valve
I. That has manual or automatic means for positive locking in treediposition;
ii. Thatis readily accessible;
iii. That can be easily opened and closed;
iv. That allows the fuel to be caught for examination;
v. That can be observed for proper closing; and
vi. That is either located or protected to prevent fuel spillage in the eventiah@ing
with landing gear retracted.
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OIL SYSTEM

CS LUAS.1011 General

For oil systems and components that have been approved under the engine airworthiness require
the corresponding oil system requirements of subpart E of this CS LUAS need not be duplicated.

(a) If an engine is provided with an oil system it mustcheable of supplying the installed engine w
an appropriate quantity of oil at a temperature not exceeding the maximum established as s{
continuous operation.

(b) Each oil system must have a usable capacity adequate for the endurance of the RPA.

(c) If anengine depends upon a fuel/oil mixture for lubrication, then a reliable means of providin
with the appropriate mixture must be established.

CS LUAS.1013 QOil tanks

(a) Each oil tank must be installed ¢o
(1) Meet the requirements of CS LUAS.967 (a) and (io); a
(2) Withstand any vibration, inertia and fluid loads expected in operation.
(b) The oil level must be easy to check without having to remove any cowling parts (with the
exception of oil tank access covers) or having to use any tools.
(c) If the oil tank is instalig in the engine compartment it must be made of fireproof material exce
that, if the total oil capacity of the system including tanks, lines and sumps is less than 5 litre
may be made of fire resistant material.

CS LUAS.1015 Oil tank tests

(a) Oil tanks must be subjected to the tests specified in CS LUAS. 965 for fuel tanks, except tha
pressure tests a pressure of 34 kPa (5 psi) must be applied.

(b) For pressurized tanks used with a turbine engine, the test pressure may not be less tHza (34
psi) plus the maximum operatimgessure of the tank.

CSLUASLO017 Qil lines and fittings

(a) Oil lines must comply with CS LUAS.993.
(b) Breather linesBreather lines must be arranged so tlaat
(1) Condensed watevaporor oil that might freeze and obstruct the line cannot accumulat
at any point;
(2) The breather discharge will not constitute a fire hazard if foaming occurs or cause en|
2Af G2 aGNAR1S GKS LAf20Qa 6AYR aKASERE
(3) The breather does not discharge into the amair induction system;
(4) The breather outlet is protected against blockage by ice or foreign matter.

CS LUAS.1019 OQil strainer or filter

(a) Each turbine engine installation must incorporate an oil strainer or filter through which all of t
engine oifflows and which meets the following requirements:

(1) Each oil strainer or filter that has a-pass must be constructed and installed so that oil
will flow at the normal rate through the rest of the system with the strainer or filter
completely blocked.

(2) The dl strainer or filter must have the capacity (with respect to operating limitations
established for the engine) to ensure that engine oil system functioning is not impaire
when the oil is contaminated to a degree (with respect to particle size and detisityis
greater thanthat established for the engineertification.

(3) The oil strainer or filter, unless it is installed at an oil tank outlet, must incorporate a
means to indicate contamination before it reaches the capacity established in accord
with sub-paragraph (2) .

(4) The bypass of a strainer or filter must be constructed and installed so that the releasg
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collected contaminants is minimised by appropriate location of th@&ss to ensure that
collected contaminants are not in the bypass flovitpa
(5) An oil strainer or filter that has no kyass, except one that is installed at an oil tank out
must have a means to connect it to the warning system required U2$s.1749
Powerplant instruments.
(b) Each oil strainer or filter in a powerplant indéion using reciprocating engines must be
constructed and installed so that oil will flow at the normal rate through the rest of the systen
with the strainer or filter element completely blocked.

CS LUAS.1021 Oil system drains

A drain (or drains) mustebprovided to allow safe drainage of the oil system. Each drain must have 1
for positive locking in the closed position.

CS LUAS.1023 Oil radiators

Each oil radiator and its supporting structures must be able to withstand the vibration, inertiagilal
pressure loads to which it would be subjected in operation.

CS LUAS.1027 Propeller feathering system

(a) If the propeller feathering system uses engine oil and that oil supply can become depleted d
failure of any part of the oil system, a means mistincorporated to reserve enough oil to
operate the feathering system.

(b) The amount of reserved oil must be enough to accomplish feathering and must be available
to the feathering pump.

(c) The ability of the system to accomplish feathering with the resdroil must be shown.

(d) Provision must be made to prevent sludge or other foreign matter from affecting the safe
operation of the propeller feathering system.

COOLING

CS LUAS.1041 General

(a) The powerplant and auxiliary power unit cooling provisions muaniain the temperatures of
powerplant components and engine fluids and auxiliary power unit components and fluids withi
limits established for those components and fluids under the most adverse ground, water and fl
operations to the maximum altide and maximum ambient atmospheric temperatwaenditions for
which approval is requested, and after normal engine and auxiliary power unit shutdown.

(b) Compliance with this requirement must be shown on the basis of tests

LIQUID COOLING

CSLUASLO61 Installation

(a) General Each liquietooled engine must have an independent cooling system (including coolg
tank) installed so that,
(1) Each coolant tank is supported so that tank loads are distributed over a large part of
tank surface;
(2) There are pds between the tank and its supports to prevent chafing. Padding must bq
nonabsorbent or must be treated to prevent the absorption of flammable fluids; and
(3) No air orvaporcan be trapped in any part of the system, except the expansion tank,
during filling or during operation.
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(b) Coolant tank
(1) Each coolant tank must be able to withstand the vibration, inertia, and fluid loads to v
it may be subjected in operation;
(2) Eachcoolant tank must have an expansion space of at least 10% of the total cooling
system capacity; and
(3) It must be impossible to fill the expansion space inadvertently with the RPA in the no
ground attitude.
(c) Filler connectionEach coolant tank filler coBnO G A 2y Ydzad o6S YI NJ SR
addition-
(1) Spilled coolant must be prevented from entering the coolant tank compartment or an
part of the RPA other than the tank itself; and
(2) Each recessed coolant filler connection must have a draindiseharges clear of the RP/
(d) Lines and fittingsEach coolant system line and fitting must meet the requirements of CS
LUAS.993, except that the inside diameter of the engine coolant inlet and outlet lines may n(
less than the diameter of the correspding engine inlet and outlet connections.
(e) Radiators Each coolant radiator must be able to withstand any vibration, inertia, and coolant
pressure load to which it may normally be subjected. In addition
(1) Each radiator must be supported to allow expansiae tb operating temperatures and
prevent the transmittal of harmful vibration to the radiator; and
(2) If flammable coolant is used, the air intake duct to the coolant radiator must be locate
that (in case of fire) flames from the nacelle cannot strikerdmiator.
() Drains There must be an accessible drain that
(1) Drains the entire cooling system (including the coolant tank, radiator, and the engine
when the RPA is in the normal ground attitude;
(2) Discharges clear of the entire RPA; and
(3) Has means tpositively lock it closed.

CS LUAS.1063 Coolant tank tests
Each coolant tank must be tested undes LUAS.965, except tlqgat

(a) The test required by CS LUAS.965r(a3t be replaced with a similar test using the softhe
pressure developed during theaximumultimate acceleration with a full tank or a pressure24 kPa
(3.5 psi), whichever is greater, plus tmaximum working pressure of the system; and

(b) For atank with a nometallic liner thetest fluid must be coolant rather than fuel apecifiedm CS
LUAS.965 (c) and the slosh test agpacimen liner must be conducted with the coolathibperating
temperature.

INDUCTION SYSTEM

CS LUAS.1091 Air induction system

(a) The air induction system for each engine and auxiliary power unit must suppdyrtrequired by
the engine under the operating conditions for which certification is requested.

(b) For reciprocating engine, primary air intakes may open within the cowling if that part of the
cowling is isolated from the engine accessory section fingaesistant diaphragm or if there are
means to prevent the emergence of backfire flames.

(c) For turbine engingpowered RPA

(1) There must be means to prevent hazardous quantities of fuel leakage or overflow fro
drains, vents or other components of flammaliigid systems from entering the engine ¢
auxiliary power unit and their accessories intake system; and

(2) The RPA must be designed to prevent water or slush on the runway, taxi way, or oth
airport operating surfaces from being directed into the enginawxiliary power unit air
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intake ducts in hazardous quantities, and the air intake ducts must be located or prot
S0 as to minimize the ingestion of foreign matter during take landing and taxiing.

CS LUAS.1093 Induction system icing protection
(AMC LUAS.1093)
For temporary unintentional entry into icing conditions, the RPA must meet the following:

(a) The reciprocating engine air induction system must have means to prevent and eliminate icing.
(b) Each turbine engine and its air in®tstem must operatéhroughout the flightpower range of the
engine (including idlingyyithout the accumulation of ice on engine iotet system components that
would adverselaffect engine operation or cause a serious lospower or thrustg
() Under the icingconditions specified by the certifying authority with respect to the operatio
envelope; and

(i) Under the snow conditions specified by the certifying authority with respect to the operat
envelope

CS LUAS.1101 Carburetord induction air preheater design
Each carburetor and induction air preheater must be designed and constructed to

(a) Ensure ventilation of the preheater when the engine is operated in cold air;
(b) Allow inspection of the exhaust manifold parts that it swmds; and
(c) Allow inspection of critical parts of the preheater itself.

CSLUASL103 Induction system ducts

(a) Each induction system duct must have a drain to prevent the accumulation of fuel or moisture if
normal ground and flight attitudes. No drain maigcharge where it will cause a fire hazard.

(b) Each duct connected to components between which relative motion could exist, must have mea
flexibility.

CSLUASL105 Induction system screens
If induction system screens are used on reciprocating engine

(a) Each screen must be upstream of the carburetor or fuel injection system;

(b) If the screen is located in any part of the air induction system that is the only passage through v
air can reach the engine, means must be furnished to avoid and elinfimaation of ice; and

(c) It must be impossible for fuel to strike any screen.

CS LUAS.1111 Turbine engine bleed airsystem
For turbine engine bleed air systems, the following applies:

(a) No hazard may result if duct rupture or failure occurs anywhere betweeeitigene port and the RP
unit served by the bleed air.

(b) Engine performance degradation shall be quantified as a function of bleed air usage.

(c) Adequate compartment ventilation must be provided for cooling hot duct surfaces where the Al
Ignition Temperaturg€AlT)of combustible materials is exceeded.

(d) Ducts whose surface temperature exceeds the AIT must be insulated such that the outside surf
temperature is less than AIT.

(e) The design must prohibit combustible fluids from direct impingement on duct surfaces.
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EXHAUST SYSTEM

CS LUAS.1121 General

(a) Each exhaust system must ensure safe disposal of exhaust gases without fire hazard.

(b) Each exhaust system part with a surface hot enough to ignite flammable fluidpoursmust be
located or shielded so that leakage from any system carrying flammable fluidgouarswill not
result in a fire caused by impingement of the fluidsyapourson any part of the exhaust system
including shields for the exhaust system.

(c) Each exhast system component must be separated by fireproof shields from adjacent flammabl
parts of the aeroplane that are outside the engine compartment.

(d) No exhaust gases may discharge dangerously near any fuel or oil system drain.

(e) Each exhaust system componentist be ventilated to prevent points of excessively high
temperature.

() Each exhaust heat exchanger must incorporate means to prevent blockage of the exhaust port
any internal heat exchanger failure.

CS LUAS.1123 Exhaust manifold

(a) Each exhaust manifolaiust be fireproof and corrosieresistant, and must have means to prevent
failure due to expansion by operating temperatures.

(b) Each exhaust manifold must be supported to withstand the vibration and inertia loads to which
be subjected in operation.

(c) Parts of the manifold connected to components between which relative motion could exist must
means for flexibility.

CSLUAS.1125 Exhaust heat exchangers
For reciprocating engine powered aeroplaries following apply:

(a) Each exhaust heat exchanger mhstconstructed and installed to withstand the vibration, inertia
and other loads that it may be subjected to in normal operation. In addition
(1) Each exchanger must be suitable for continued operation at high temperatures and resistant
corrosion from exhust gases;
(2) There must be means for inspection of critical parts of each exchanger;

RPA POWERPLANT CONTROLS AND ACCESSORIES

CS LUAS.1141 General

(a) Each control must be able to withstand operating loads and vibration without failure, excessi
deflectionor tendency to creep.

(b) The portion of each powerplant control located in the engine compartment that is required to be

operated in the event of fire must be at least fire resistant.

CS LUAS.1163 Powerplant accessories

(a) Each engine mounted accessory mgst
(1) Be approved for mounting on the engine involved and use the provisions on the engines for
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mounting; or

(2) Have torque limiting means on all accessory drives in order to prevent the torque limits
established for those drives from being exceeded; and

(3) Inaddition to sup-paragraphs (a) (1) or (a) (De sealed to prevent contamination of the engine
oil system and the accessory system.

(b) Electrical equipment subject to arcing or sparking must be installed to minimise the probability ¢
contact with any flammible fluids or vapours that might be present in a free state.

(c) Each generator rated at or more than 6 kilowatts must be designed and installed to minimise th
probability of a fire hazard in the event it malfunctions.

(d) If the continued rotation of any accesyaemotely driven by the engine is hazardous when
malfunctioning occurs, a means to prevent rotation without interfering with the continued operat
of the engine must be provided.

(e) Each accessory driven by a gearbox that is not approved as part ofweggant driving the gearbo
mustg

(1) Have torque limiting means to prevent the torque limits established for the affected drive frorn
being exceeded;

(2) Use the provisions on the gearbox for mounting; and

(3) Be sealed to prevent contamination of the gearbox cétagn and the accessory system.

POWERPLANT FIRE PROTECTION

CS LUAS.1181 Designated fire zones; regions included
(AMC LUAS.1181)

For each RPA the fire zones must be identified.

CS LUAS.1182 Nacelle areas behind firewalls
(AMC C4HUAS.1182)

Componentsjines, and fittings, located behind the enginempartment firewall, which failure is critic
for the safety of the operation, must be constructed of such materials and located at such distance
the firewall that they will not suffer damage sufficielo endanger the aeroplane if a portion of the engi
side of the firewall is subjected to a flame temperature of not less than 1100°C for 15 minutes. This
shown by test or analysis.

CS LUAS.1183 Lines, fittings and components

(a) Except as providedisubparagraph (b) of this paragraph, each component, line, and fitting carry,
flammable fluids, gas, or air in any area subject to engine fire conditions must be at least fire
resistant, except that flammable fluid tanks and supports which are pahdéattached to the
engine must be fireproof or be enclosed by a fireproof shield unless damage by fire to any non
fireproof part will not cause leakage or spillage of flammable fluid. Components must be shielde
located so as to safeguard against tgeition of leaking flammable fluid. Flexible hose assemblies
(hose and end fittings) must be approved. However, if the total capacity of the oil system, inclug
tanks, lines and sumps is less than 5 litres, the components of this system need onlydsdieant.

(b) Subparagraph (a) does not apply to

(1) Lines, fittings and components which are already approved as part of a type certificated eng
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and
(2) Vent and drain lines and their fittings, whose failure will not result in, or add to, a fire hazard.

CSLUAS.1189 Shudff means

Each engine installation must have means to shut off or otherwise prevent hazardous quantities
oil, deicing fluid and other flammable liquids from flowing into, within, or through any en
compartment, except in linegittings and components forming an integral part of an engine.

Each shubff must be outside of the engine compartment unless an equal degree of safety is prq
with the shutoff inside the compartment.

CS LUAS.1191 Firewalls
(AMC LUAS.1191Yf)

(a) Eachdesignated fire zone must be isolated from the rest of the RPA by firewalls, shrouds or
equivalent means.

(b) Each firewall or shroud must be constructed so that no hazardous quantity of liquid, gas or fl
can pass from that compartment to other parts of tReA.

(c) Each opening in the firewall or shroud must be sealed with close fittings, fireproof grommets
bushings or firewall fittings.

(d) Each firewall and shroud must be fireproof and protected against corrosion.

(e) Compliance with the criteria for fireproof maiats must be shown by test or analysis.

CS LUAS.1193 Cowling and nacelle
(AMC LUAS.1193(d))

(a) Each cowling must be constructed and supported so that it can resist any vibration, inertia and
loads to which it may be subjected in operation.

(b) There must beneans for rapid and complete drainage of each part of the cowling in the normal
ground and flight attitudes. No drain may discharge where it will cause a fire hazard.

(c) Cowling must be at least finesistant.

(d) Each part behind an opening in the engammpatment cowling must be at least fireesistant or
protected for a sufficient distance aft of the opening, agreed with the authority.

(e) Each part of the cowling subjected to high temperatures due to its nearness to exhaust system
or exhaust gas impingeent, must be fireproof.

() Reserved

(9) Reserved

CS LUAS.1203 Fire detector system

(a) There must be means that ensures the prompt detection of a fire in each designated fire zone.

(b) Each fire detector system must be constructed and installed to withstandiliation, inertia and
other loads to which it may be subjected in operation.

(c) There must be means to allow the chedf.each fire detectosystem

(d) Wiring and other components of each fire detector system in a designated fire zone must be at ¢
fire-resistant.
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SUBPARTHQUIPMENT

GENERAL

CSLUAS.130Function and installation.
Each item of installed equipment must

(a) Be of a kind and design appropriate to its intended function;

(b) Be labeled as to its identification, function, or operating limitations, or any applicable combinatio
these factors; and

(c) Be installed according to limitations specified for that equipment.

CS LUAS.1303 Flight and navigation instruments

The RPA equipemt should provide the data for the required flight and navigation instruments as defin
CS LUAS.23

CSLUAS.1305 Powerplant instruments

The RPA equipment should provide the data for the required powerplant instruments as defined
LUAS.129

CSLUAS.1307 Miscellaneous equipment

The following is the required miscellaneous equipment:
(a) An adequate source of electrical energy, where electrical energy is necessary for operation of RH
(b) Electrical protective devices.

CSLUAS.1309 Equipment, systems, and installations
(See AMC RPAS.1309)

The requirements of this paragraph are applicable, in addition to specific design requirementi WAS
to any equipment or system as part of the RPAS.

(a) The RPAS equipment asybtems must be designed and installed so that:

(1) Those required for type certification, by operating rules or whose improper function reduc
safety, perform as intended under the RPAS operating and environmental conditions incly
radio frequency energgnd the effects (both direct and indirect) of lightning strikes.

(2) Any other equipment and system does not adversely affect the proper functioning of thos
covered by paragraph (a)(1) of this section.

(b) The RPAS systems and associated components comsglparately and in relation to other systen
must be designed and installed so that:

(1) Each catastrophic failure condition is extremely improbable and does not result from a sirn
failure;

(2) Each hazardous failure condition is extremely remote; and

(3) Eachmajor failure condition is remote.

(c) Information concerning an unsafe system operating condition must be provided in a timely man
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the remote crew to enable them to take appropriate corrective action. An appropriate alert mu
provided if immedite awareness and immediate or subsequent corrective action is required. RPAS s
and controls, including indications and annunciations, must be designed to minimize crew errors
could create additional hazards.

CSLUAS.1310 Power source capacity and distribution
(a) Each installation whose functioning is required for type certification or by operating rules and thg
requires a power supply is an "essential load" on the power supply. The power sources and the
must ke able to supply the following power loads in probable operating combinations and for pro
durations:
(1) Loads connected to the system with the system functioning normally.
(2) Essential loads, after failure of any one prime mover, power converter, or gs&vgage device.
(3) Essential loads for which an alternate source of power is required, after any failure or malfung
in any one power supply system, distribution system, or other utilization system.

(b) In determining compliance with subparagraph (a)(2he$ paragraph, the power loads may be
assumed to be reduced under a monitoring procedure consistent with safety in the kinds of oper
authorized.

CSLUAS.131€Electrical and electronic systelfightning protection
See AMC CIHUAS.1316

a) Each electrical and electronic system that performs a function, for which failure would preven
continued safe flight and landing of the RPA, must be designed and installed so that
(1) The function is not adveedy affected during and after the time the RPA is exposed t
lightning; and
(2) The system automatically recovers normal operation of that function in a timely ma|
after the RPA is exposed to lightning.

b) Each electrical and electronic system that perfornfsirgction, for which failure would reduce
the capability of the RPA or the ability of the remote crew to respond to an adverse opera
condition, must be designed and installed so that the function recovers normal operation i
timely manner after the RR is exposed to lightning.

CSLUAS.1317 Higintensity Radiated Fields (HIRF) Protection
See Appendix D

a) Each electrical and electronic system that performs a function whose failure would prevent th
continued safe flight and landing of the RPA mustlesigned and installed so that

(1) The function is not adversely affected during and after the time the RPA is exposed tg
environment I, as described in appendix D to this part;

(2) The system automatically recovers normal operation of that function, imaly manner,
after the RPA is exposed to HIRF environment I, as described in appendix D to this pi
unless this conflicts with other operational or functional requirements of that system;

(3) The system is not adversely affected during and after the tireeRRA is exposed to HIRF
environment Il, as described in appendix D to this part; and

(4) For RPA intended to operate below 1000ft AGL and for RPA not requiring an airport f
take-off and landing, each function is not adversely affected during and afteiintethe
RPA is exposed to HIRF environment I, as described in appendix D to this part.
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b) Each electrical and electronic system that performs a function whose failure would significant
reduce the capability of the RPA or the ability of the flightcrewegpond to an adverse operating
condition must be designed and installed so the system is not adversely affected when the
equipment providing these functions is exposed to equipment HIRF test level 1 or 2, as descl
appendix D to this part.

c) Each electrical and electronic system that performs a function whose failure would reduce
capability of the RPA or the ability of the flightcrew to respond to an adverse operating
condition, must be designed and installed so the system is not adveaffelsted when the
equipment providing these functions is exposed to equipment HIRF test level 3, as descril
appendix D to this part.

INSTRUMENTS: INSTALLATION

CSLUAS.1323 Airspeed sensor system

For theairspeed indicating systeasrequired per CS LUASZE!
(a) The airspeed sensor system must be calibrated to provide true airspeed informationlaiveéin

standard atmosphere with a maximum pitetatic error not exceeding £ 8 km/h or £5% whichev
is greater, through theperationd flight envelope.

(b) Calibration must be made in flight.

(c) The airspeed sensor system must be suitable for speétiin the demonstrated flight envelope

CS LUAS.1325 Static pressure sensor system

For thestatic pressure system requirddr the Airspeed sensor system pe LUA$323

(a) Each sensor with static air case connectionsst be vented so that the influence of RPA speed
the opening and closing of panels, external loads, airflow variaimhmoisture or other
foreign matter, doesot significantly affect its accuracy.

(b) The design and installation of a static pressure system must be such that
(1) Positive drainage of moisture is provided;
(2) Chafing of the tubing, and excessive distortion or restriction at bends in the tubing, is
avoided; and
(3) The materials used are durable, suitalite the purpose intended, and protected againg
corrosion

CS LUAS.1327 Magnetic direction sensor

(a) Each magnetic heading measuring device, if existing, must be installed so that its accuraq

A 4 A X
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(b) The compensated installation may not have a deviation, in level flight, greater than 10° on
heading

CSLUAS.1329 Flight control system ang@erational flight envelope protection
(seeAMC CS.UAS.1329)

The flight control system comprises sensors, actuators, computers and all those elements of the
System, necessary to control the attitude, speed and trajectory of the RPA and to ensure the RP
remains within the approvedperationalflight envelope in all flight phases. The flight control systen
must meet the following:
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(a) The flight control system must be designed so that a RPA crew of average skifleratethe
RPA System with acceptable worklodwring all phases of flight withithe operational flight
envelope
(b) Where different RPA control modes can be activated by the RPA crew, the active control mo
the flight control system must be transmitted to the Ground Control Station.
(c) The RPA crews must have the opportunity to intereet any time during the flight to manage
safe control of the RPA, except :
(1) during emergency situations such as total loss of data link,
(2) For RPAS with a automatic takéf capability, duringhe takeoff phaseafter VR andefore
achieving the minimum sefflight parameters,
(3) For RPAS with an automatic landing capability, during landing phase after reaching the d¢
point as defined by the applicant,
(4) for RPA designed to be recovered by parachute, during the landing phase under parachut
(5) for rocket or @tapult assisted takeff RPA, during the launch phase before reaching the lim
defined by the applicant.

(d) The flight control system must be designed and adjusted so that, within the range of adjustm
(if any) available to RPA crew, it cannot prodaceunsafe condition.
(e) The flight control system must apply limits teaneuvergo keep the RPA in theperationalflight
envelope as defined in ASJAS.3 as follows:
(1) Characteristics of each flight control system feature must be, appropriate to the phase of
and type ofmaneuver
(2) Limit values of protected flight parameters must be compatible with the RPA structural lim

(f) When simultaneous envelope protection lit® and any other flight control are engaged, advers
coupling or adverse priority must not result.

(g9) Use of active flight controls for load alleviation, stability augmentation, and/or flutter suppres
must comply with Appendix C.

(h) The borders and prioritiation within the control system of the flight envelope protection
maintained by the flight control system must be clearly defined.

(i) The flight control system must have a comprehensive-tadf available and operating during all
phases of flight, includingreflight.

(j) Data exchanged between components of the flight control system or received from compone
external to the flight control system must be verified for the integrity of the information prior t
use. Information received from external sources mios verified within appropriate rate of
change and range boundaries for the appropriate phase of flight before using in the computa

(k) There must be protection against adverse interaction of integrated components, resulting fro
malfunction.

() FeedbackThe electronic flight control system must generate position data of all elements,
necessary to control the attitude, speed and trajectory of the RPA and to ensure the RPA rer
within the approved flight envelope in all flight phas@$is position dea must be transmitted to
the Remote Pilot Station.

(m)Failure States: The electronic flight control system must generate a warning, if any change ir
envelope limiting or manoeuvrability is produced by single or multiple failures of the electron
flight control system not shown to be extremely improbable.

(n) The electronic flight control system must generate a warning, if an element, necessary to cof
the attitude, speed and trajectory of the RPA and to ensure the RPA remains within the appr
flight envelope in all flight phases is not in a position required for the actual phase of flight.
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CSLUAS.133Bensorausing a power supply

For eaclsensomwhich failure would prevent continued safe flight and landing, the
following apply:

(a) A continued powesupply monitoring is required..

(b) The installation and power supply systems must be designed so that

(1) The failure of onesensorwill not interfere with the proper supply of energy to the remaini
sensors

and

(2) The failure of the energy supplyin one source will not interfere with the proper supply of ene
from any other source.

CS LUAS.1337 Powerplant instruments

(a) Instruments and instrument lines
(1) Each powerplant instrument line musteet the requirements of CS LUAS.961 and 993 .
(2) Each line carrying flammable fluids under pressure must

0] Have restricting orifices or othaafety devices at the source of pressurepievent the
escape of excessive fluid if the lifaéls; and

(i)  Be installed and located so th#te escape of fluids wdd not create a hazard.

(3) Each powerplant instrument sensing device that utilises flammable fluids must be installq
located so that the escape of fluid would not create a hazard.

(b) Fuel flow meter systenif a fuel flow meter system is installed,adBametering component must have
a means for bypassing the fuel supply if malfunction of that component severely restricts fuel f

(c) Oil guantity indicatorThere must be means iadicate the quantity of oil in each tank on the ground
(including duringhe filling of each tank).

ELECTRICAL SYSTEMS AND EQUIPMENT

CSLUAS.1351 General
(AMGLUAS.1351 General)

(a) Electrical system capacity. Electrical equipment must be adequate for its intended use. In additiof
(1) Electric power sources, their transmissicaibles, and their associated control and protective
devices must be able to furnish the required power at the proper voltage to each load circuit
essential for safe operation; and
(2) Compliance with sulparagraph (a)(1) must be shown by an electrical loadyaig or by electrical
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measurements that take into account the electrical loads applied to the electrical system in
probable combinations and for probable durations.

(b) Function. For each electrical system, the following apply:

(1) Each system when installedust be-

(i) Free from hazards in itself, in its method of operation, and in its effects on other parts of th
RPAand
(i) Protected from fuel, oil, water other detrimental substances, and mechanical damage.

(2) Electric power sources must function properly when ceeted in combination or independently,
except that alternators may depend on a battery for initial excitation or for stabilization.

(3) No failure or malfunction of any source may impair the ability of any remaining source to supp
load circuits essential faafe operation, except that the operation of an alternator that depends
on a battery for initial excitation or for stabilization may be stopped by failure of that battery

(4) Each electric power source control must allow the independent operation of eachesaxcept
that controls associated with alternators that depend on a battery for initial excitation or for
stabilization need not break connection between the alternator and its battery.

(c) Generating system, if installed. There must be at least one gemeifdhe system supplies power to
load circuits essential for safe operation. In addition

(1) Each generator must be able to deliver its continuous rated power;

(2) Generator voltage control equipment must be able to dependably regulate each generator oul
within rated limits;

(3) Each generator must have a reverse current cutout designed to disconnect the generator fron
battery and from the other generators when enough reverse current exists to damage that
generator.

(4) Each generator must have an overvoltagetooindesigned and installed to prevent damage to thg
electrical system, or to equipment supplied by the electrical system, that could result if that
generator were to develop an overvoltage condition; and

(5) There must be a means to give immediate warninthenRPA Pilot of a failure of any generator.

(d) NA

(e) Fire resistance. Electrical equipment must be so designed and installed that in the event of a fire
engine compartment, during which the surface of the firewall adjacent to the fire is heatet@’C
for 5 minutes or to a lesser temperature substantiated by the applicant, the equipment essential {
continued safe operation and located behind the firewall will function satisfactorily and will not cre
and additional fire hazard. This may be windby test or analysis.

(f) External power. If provisions are made for connecting external power to the RPA, and that externa
power can be electrically connected to equipment other than that used for engine starting, mean;
must be provided to ensure that rexternal power supply having a reverse polarity, or reverse pha
sequence, can supply power to tR®As electrical system.

(9) It must be shown by analysis, tests or both, that the RPAS (RPA + Ground Station) can be operat
in the approved operationaenvelope according @XJAS.23, for a period required to perform the
emergency recovery procedure accordingl®B\S.1412 in case of normal (main) electrical power
inoperative

CSLUAS.1353 Storage battery design and installation
(a) Each storage battery mubk designed and installed as prescribed in this paragraph.
(b) Safe cell temperatures and pressures must be maintained during any probable charging and disc

condition. No uncontrolled increase in cell temperature may result when the battery is rechéafier
previous complete discharge)
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(1) At maximum regulated voltage or power;
(2) During a flight of maximum duration; and
(3) Under the most adverse cooling condition likely to occur in service.

(c) Compliance with sujparagraph (b) must be shown by test or expede with similar batteries and
installations.

(d) No explosive or toxic gases emitted by any battery in normal operation, or as the result of any prag
malfunction in the charging system or battery installation, may accumulate in hazardous quantiti€
within the RPA

(e) No corrosive fluids or gases thaagnescape from the battery may damage surrounding structures @
adjacent essential equipment.

(f) Each battery installation capable of being used to start an engine or auxiliary power unit must hav
provisions to prevent any hazardous effect on structuressfemtial systems that may be caused by t
maximum amount of heat the battery can generate during a short circuit of the battery or its indiv
cells.

(g) Battery installations capable of being used to start an engine or auxiliary power unit must have
(1) Asystem to control the charging rate of the battery automatically so as to prevent battery
overheating;
(2) A battery temperature sensing and over temperature warning system with means for disconng
the battery from its charging source in the event of aemstemperature condition; or
(3) A battery failure sensing and warning system with a means for disconnecting the battery from
charging source in the event of battery failure.

(h) In the event of a complete loss of the primary electrical power generatingraystey battery or
emergency power supply must be capable of providing enough electrical power to those loads th
essential to perform emergency procedures as defined il@&S.1412 during the associated time
duration. This time duration includes thiene needed for the RPA crew to recognise the loss of
generated power and to take appropriate action.

() Any battery installation whose function is required for safe operation of the aircraft, must incorpors
monitoring and warning feature that will provédan indication to the appropriate flight crewmembers
whenever the state of charge (SOC) of the batteries have fallen below levels considered acceptal
dispatch of the aircraft.

(1) Where applicable, battery installations must be compliant with déppropriate national regulations
regarding battery safety.

CSLUAS.1357 Circuit protective devices

(a) Protective devices, such as circuit breakers, must be installed in each electrical circuit other than
(1) The main circuits of starter motors; and
(2) Circuitsin which no hazard is presented by their omission.

(b) A protective device for a circuit essential to flight safety may not be used to protect any other circ

(©2 KSNBE AyaidlfftSR:E SFHOK NBY2dSte NBaSddr ateS O
tripping mechanism cannot be ovedden by the operating control) must be designed so that

Edition: Final Page 69



(1) A remote operation to be done by the RPA crew is required to restore service after tripping; a
(2) If an overload or circuit fault exists, the device will oplke tircuit regardless of the position of the
operating control.
(3) Where automatic resettable circuit protection devices are used they must be designed so they
comply with (c) (2) and restore circuit integrity on removal of fault condition.

(d) If the ability toreset a circuit breaker is essential to safety in flight, that circuit must be located an
identified so that it can be readily remotely reset in flight.

CSLUAS.1359 Electrical system fire protection

(a) Components of the electrical system must meet #pplicable fire protection requirements of CS
LUAS.861CS.UAS.863and C4.UASL182

(b) Reserved

(c) Insulation on electrical wire and cable must be soifinguishing when tested at an angle of 60° i
accordance with approved methods. The average burn lengikt not exceed 76 mm (3 in) and
the average flame time after removal of the flame source must not exceed 30 seconds. Dripp
from the test specimen must not continue to flame for more than an average of 3 seconds aft
falling.

CSLUAS.1361 RPA Elecal Load Shedding

(@) There must be an easily discernible and accessible means to allow ready shedding of electricq
on the RPA.

(b) Load shedding must be achieved by disconnection of all electric power sources on the RPA frg
power distribution systers except load circuits that are required for the emergency recovery
capability according GISJAS.1412.

(c) The point of disconnection must be adjacent to the power sources controlled.

CSLUAS.1365 Electric cables

(a) Each electric connecting cable must beadéquate capacity and correctly routed, attached and
connected so as to minimize the probability of short circuits and fire hazards.

(b) Each cable and associated equipment that would overheat in the event of circuit overload or fault
be at least flame r&istant.

CSLUAS.1367 Switches

Each switch must be
(a) Able to carry its rated current;

(b) Constructed with enough distance or insulating material between current carrying parts and the
housing so that vibration in flight will not cause shorting;

(c) Accessiblen ground and

(d) Labeled as to operation and the circuit controlled
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LIGHTS

CSLUAS.1384 External lights

(a) If external lights are installed for see & avoid purpose, then they must comply with paragraphs
23.1385 to 23.1401 of FARA2S as appropriate.
(b) ForRPA where a) is impractical, a special condition applies.

EMERGENCY AND CONTINGENCY

CSLUAS.1412 Emergency recovery capability
(see AMC GBUAS.1412)

(a) The RPAS must integrate an emergency recovery capability to prevent third pady geund or in
the air in case the RPAS operation gets out of corttrat consists of:

(1) aflight termination system, procedure or function that aims to immediately end the flight, or,

(2) an emergency recovery procedure that is implemented through RPA crew commandher doy
board systems. This may include automatic-pregrammed course of action to reach a predefin
and unpopulated forced landing area, or,

(3) any combination of GBUAS.1412 (a) (1) and-0%AS.1412 (a) (2).

(b) Based on the Total Hazard and Risk Assesstiengpplicant must evaluate all operational and
technical failure and malfunction conditions and identify relevant scenarios where the emergency
recovery capability must be provided to achieve the objectives identified undetJ8S.1412(a)

(c) The emergencyecovery capability must function as intenddgdoughout the demonstrated flight
envelope under the most adverse environmental conditions

(d) Systems and components required for detection of critical failures, initiation or activation and prop
functioning ofthe recovery procedure or termination system, must have independency from other
systemsas determined by CSUAS.1309

(e) The emergency recovery capability must be protected from interference leading to inadvertent or
unauthorized operation.

() When a forced lading area identified under @3JAS.1412(a)(2) is chosen for compliance with CS
LUAS.1412, the following must be furnished in the Flight Manual or other approved manual in Sut
G:

i. the characteristics of this area
ii. The performance information to ensurbé RPA will be able to reach the forced landing area.

CSLUAS.1413 Command and Control Contingency
See AMC CGI9JAS.1413

(a) The RPA must initiate contingency procedures following a command and control function éos
degraded status which no longer ensures controllability of the RPA by the remoteTilst
contingency procedures must be specified in the approved Flight Manual or other approved
Manual for each operational situation

(b) Thetransition timebefore theRPA begins the contingency procedures due to the command ar
control function loss condition must lmnsistent with the requirements in @8JAS.1412 and
must bespecifiedfor each operational situatiom the approved Flight Manual or other approved
Manual.

(c) There must be an alert for the RPAS crew, via a clear and distinct signal, for any loss or degr
of the command and control function

(d) The probability of failure of any system used for contingency planning after a command and ¢
function bss or degradation must be commensurate with the hazard associated with loss or
degradation of the command and control function, in accordance with@&S.1309
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COMMAND AND CONTRDATALINK

CSLUAS.1421 Command and Control Function
See AMCQCSLUAS. 1421

A RPAS must include a command and control function for control of the RPAS with the following fun
(a) Transmittal of RPAS crew commands from the CONTROL STATION to the RPA (uplink), ang

(b) Transmittal of RPA status data from the RPA to the CONTROL STATION (downlink).

MISCELLANEOUS EQUIPMENT

CSLUAS.1431 Electronic equipment

Electronic equipment and installations must be free from hazards in themselves, in their meth
operation,and in their effects on other components.

CSLUAS.1461 Equipment containing high energy rotors

(a) Equipment containing highnergy rotors must meet suparagraphs (b), (c), or (d).

(b) Highenergy rotors contained in equipment must be able to withstand dantagesed by malfunctions,
vibration, abnormal speeds, and abnormal temperatures. In addition
(1) Auxiliary rotor cases must be able to contain damage caused by the failure of high energy rot
blades; and
(2) Equipment control devices, systems, and instrumentatiarst reasonably ensure that no operatir
limitations affecting the integrity off higknergy rotors will be exceeded in service.
(c) It must be shown by test that equipment containing kigiergy rotors can contain any failure of a hig
energy rotor that occrs at the highest speed obtainable with the normal speed control devices
inoperative.
(d) Equipment containing higlknergy rotors must be located where rotor failure will not adversely
affect continued safe flight.

PAYLOAD

CSLUAS.1481 Payload

(AMCCSLUAS.1481)

a) An installedpayload is a device or equipmeinstalled onthe RPA, which performs the mission
assigned. The payload comprises all elements of the air vehicle that are not necessary for flight
carried for the purpose of fulfilling specific mission objectives.

b) A carried payload is a device or equipmentrieal by the RPA, which performs the mission
assigned. The interfaseand retainingystems on the RPA designed to carry the payioasit
comply with theapplicablerequirements of GERUAS
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AUTOMATIC TAKBFF SYSTEMUTOMATIC LANDING SYSTEM

CSLUAS.1490 AUTOMATIC TABEF SYSTEMUTOMATIC LANDING SYSTEM
(See AMC GISUAS.1490)

When a RPAS, designed for conventional 4af#feand landing on a runway is equipped with @amomatic
take-off system or an automatic landing system or both, it shau&kt the following requirements

(a) Once the automatic takeff or landing mode has been engaged, the RPAS crew monitors the wh
process from the Remote Pilot Station, RPS, via the command and control data link, but is not r¢
G2 LISNF2NY @A ywd ylddd A syss SEOSLIG YIFydzZ £ |-
LUAS.1492.

(b) The automatic function shall not degrade the overall redundancy or level of safety of the flight cg
system When offboard sensors are utilized via ddtaks, thecontinued safe flight of the RPA must
be ensuredn the event of a total loss or degradation of the command and control function

(c) The automatic systershallcause no unsafe sustained oscillations or undue attitude changes or
control activity as a result aonfiguration or power changes or any other disturbance to be expeci
in normal operation.

(d) Automatic takeoff system or automatic landing system data and status must be transmitted to th
RPS

(e) Takeoff
In case of failure that could adversely affect difght or exceedance from predefined limitscurring
during the takeoff run at every speed up to the rotation speed VR or the proper refusal speed (if
applicable), an automatic abort function shall be provided to stop the RPA on the runway.

() Landing
In case of failure or exceedance from the predefined limits of a convergence window ocaluring
the approach, an automatic go around function shall be provided above a certain height called
G5SOAaA2Y t 2AY0¢-LUAS 13REI), AtNRidhsfich & go@rbundmay e safely
performed (i.e. with no ground contact that may damage the RPA).

CSLUAS.1492 Manual abort function

Where a RPAS is designed for conventional-tdkend landing on a runway, it must include the follow
function :

(&) The aubmatic system must incorporate a manual abort function. Its control shall be easily acces
to the RPAS crew in order to
(1) stop the RPA on the runway during the tadd® run at every speed up to refusal speed or rotatior]
speed VR, whichever is less.
(2) whereit is safe to perform, initiate a go around during the landing phase at every height down
Decision Point.
(b) Specific go around procedure shall be provided in the RPA System Flight Manual uhtd&ySCH:85.
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SUBPART GPERATING LIMITATIONS ANBORMATION

GENERAL

CSLUAS.1501 General

(a) Each operating limitation specified in CHAS15(® to 1527 and other limitations and informatio
necessary for safe operation must be established.

(b) The operating limitations and other informatigrecessary for da operation must be made available
to the crew members as prescribed in-C3AS.1541 t4589.

OPERATING LIMITATIONS

CSLUAS 1505 Airspeed limitations

(a) The nevetexceed speed VNE must bstablished so that it ig
(1) Not less than 0-9 times thminimumvalue of VD allowed under CHAB35; and
(2) Not more than the lesser af

(i) 0-9 VD established under-CSR35; or
(i) 0-9 times the maximurspeed shown under A3JRS 251.

(b) The maximum structural cruising spe¥tlO must be established so that itis
(1) Reserved
(2) Not more than the lesser af

(i) VC established under€BAS.335 er
(i) 0-89 VNE established undrrb-paragraph (a) of this paragraph.

(3) The maximum speed allowed by the flight envelope protection maintained by the flight contrg
system iequal or less than VNO.

(c) Subparagraphs (a) and (b) do not applyTorbine or highda LISSR wt ! Q& & méaxinhich
operating limit speed (VMO/MMaG@irspeed or Mach number, whichever is criticabgiarticular
altitude) must be established asspeed that may not be deliberately exceeded in aagime of flight
(climb, cruise, or descent) unlessigher speed is authorised for flight test or pitcdining
operations. VMO/MMO must be established that it is not greater than the design cruisspged
VC/MC and so that it is sufficiently bel&d/MD and the maximum speed shown un@$ LUAS.251
to make it highly improbable that thiatter speeds will be inadvertently exceededdiperations. The
speed margin between VMO/MM@énd VD/MD or the maximurspeed shown unde€S LUAS.251
may not be less than the speed margstablished between VC/MC and VD/MD un@&
LUAS.335(b), or the speed margin fouretessary in the flight tests conducted und&s LUAS.253.
The maximum speed allowed by the flight eroged protection maintained by the flight control syste
must be equal or less than VMO/MMO.
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CSLUAS.1507 Manoeuvring speed

(&) The manoeuvring speed VA, determined un@B&LUAS.335, must be established as an operating
limitation.

(b) For turbine or higrkspeed RP Q&> Ay &aidSIR 2F 610X GKS YI EAY(
0S SadlrofAakKSR Fa Fy 2LISNIGAYy3 tAYAGEFOGAZY ®
established in CS LUAS.335(c).

CS LUAS.1511 Flap extended speed

(a) The flap extended speedFE must be established so that it is
(1) Not less than the minimum value of VF allowed in CS LUAS.345 (b); and
(2) Not more than VF established under CS LUAS.345 (a), (c) and (d).

(b) Additional combinations of flap setting, airspeed and engine power mastablished if the
structure has been proven for the corresponding design conditions.

CS LUAS.1513 Minimum control speed

The minimum control speed(s) VM®@ithin the operational flight envelopemust be established as ¢
operating limitation(s).

CSLUASL519 Weight and centre of gravity

The weight and centre of gravity rangesetermined under GEUAS.25 and 27 must be established
operating limitations.

CSLUAS.1521 Powerplant limitations

(a) General. The powerplatimitations prescribed in this paragraph must be established so that they
not exceed the corresponding limits established for the engine.

(b) Takeoff operation. The powerplant takeff operation must be limited by
(1) The maximum rotational speed, which magt be greater thanr

(i) The maximum value determined by the propeller design; or
(i) The maximum value shown during the type tests;

(2) The maximum allowable value of the critical engine parameters;
(3) The time limit for the use of the power correspondinghe limitations established in
subparagraph (b)(1) and (2);
(c) Continuous operation. The continuous operation must be limited by
(1) The maximum rotational speed which may not be greater than

(i) The maximum value determined by the rotor design; or
(i) The masnum value shown during the type tests;

(2) The maximum allowable value of the critical engine parameters;

(d) Fuel grade or designation. The minimtéue! grade (for reciprocating engines), or fdelsignation
(for turbine engines), must bestablished so that s not less than that requirefr the operation of
the engines within thdéimitations in subparagraphs (b) and (c) .
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CSLUAS.1523 MinimurRPASCrew
The minimumRPASrew must be established so that it is sufficient for safe operation considering:

(a) Theworkload on individual crew members
(b) Each crew member workload and role must be determined considering the following:
(1) Flight path control
(2) Separation and collision avoidance with ground obstacle or air traffic
(3) Navigation
(4) Communications
(5) Operation and monitorig of all RPAS systems required for continued safe flight and landing
(6) Tasks not related to piloting (e.g. payload operation)
(7) Command decisions and
(8) The accessibility and ease of operation of necessary controls by the appropriate crew memb
during all normaand emergency operations when at the crew member flight station.
(9) The kinds of operation authorized under-O3$AS.1525.
(10)Crew required for ground operation.

CSLURS.1525 Kinds of operation

The kinds of operation to which the RPA is limited, taking adoount the installed equipment, af
established as part of the certification

CSLUAS.1527 Maximum operating altitude

The maximum altitude up to which operation is allowed, as limited by flight, structural, powerf
functional, or equipment charactestics, must be established.

CSLURS.1529 Instructions for Continued Airworthiness
(See Appendix A)

Instructions for Continued Airworthiness in accordance with Appendix A must be prepared and ag
by the certifying authority.

MARKINGS AND PLACARDS

CSLUAS.1541 General
(a) The RPA must contain
(1) The markings and placards specifiedd8LUAS.1557 and €B8AS.17dto CSLUASL759, and
(2) Any additional information, instrumemharkings, and placards required for the safe
operation of the RPA if it haswusual design, operating or handling characteristics.
(3) Placards intended for use by the flight crew should be placed at an appropriate location in thg
control station.

(b) Each marking and placard prescribed in-pabagraph (a)
(1) Must be displayed in a conigpious place; and
(2) May not be easily erased, disfigured,alyscured.

(c) The units of measurement used on placanusst be the same as those used on the indicators.
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CSLUAS.1557 Miscellaneous markings and placards

(a) Cargo compartments, and balldetation.Each cargo compartment, and each ballast location must
have a placard stating any limitations on contents, including weight, that are necessary under th
loading requirements.

(b) Fuel and oil filler opening3.he followingapply:

(1) Fuel filler openings must be marked atraar the filler cover with the minimum fuel gradeiel
designation, fuel capacity of the tank, and feach 2stroke engine without a separate oil
system, fuel/oil mixture ratio.

(2) Qil filler openings must be markeat or near the filler cover;

(i) With the grade; and
(i) Whether the oil is detergerr non-detergent.

(c) Fuel tanksThe useable fuel capacitywelumetric units of each tank must be marked at dedector
and on the fuel quantity indicator.

(d) .Not applicable

(e) Thesystem voltage of each direct current electrical installation must be clearly marked adjacent t
external power connection.

(f) When installed, equipment that may be hazardous to people on the ground mustdagly
marked .

FLIGHT MANUAL AND APPROMADIUAL MATERIAL

CSLUAS.1581 General

(a) Furnishing informationA FlightManual must be furnished with each RPAS, and it must contain t
following:
(1) Information required byCSLUAS.1588&rough 1589.
(2) Other information that is necessary feafe operatim because of design, operating, or handlin
characteristics.
(3) Information that is necessary for the FTS pelLl0O8S.1412 and the contingency procedure per
LUAS.1413.

(b) Approved informationEach part of the manudisted in C&UAS.1583 through 1589, that is
appropriateto the RPAS, must be furnished, verified, ampgproved, and must be segregated,
identified, and clearlgistinguished from each unapproved part of that manual.

(c) Nonapproved InformationNon-approvedinformation must be presented in a manner acceptable tg
the Certifying Authority.

(d) Units. The units of measurement used in theanual must be the same as those used on the
indicators.

(e) Table of contentsEach RPAS Flightanual must include a table of contents if tltemplexity
of the manual indicates a need for it.
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CSLUAS.1583 Operating limitations

(a) Airspeed limitations . The following information must be furnished
(1) Information necessary for the marking of the airspdexits on the indicator, as required in
CSLUASL708(b)and the significance of the colour coding used on the indicator.
(2) The speeds VA andwyrequired by C&UAS.1507 and 1513
(3) The speeds VLO , VLE where appropriate
(b) The minimum and maximumeightaccording to GRUAS.25 and A3JAS.29
(c) Centre of gravity . The established c.g. limits required Y ITAS 27 must be furnished.
(d) Reserved.
(e) Flight load factors . Manoeuvring load factors: the following must be furnished:
(1) The factors corresponding to puiA and point C of figure 1 of €Z®AS 333 (b), stated to be
applicable at VA .
(2) The factors corresponding to point D and point E of figure 1 df \@&S 333 (b) to be
applicable at VNE.
(3) The factor with wing flaps extended as specified ilLOBS 345.
(f) Kindsof operation . The kinds of operation in which the RPA may be used, must be stated. T
minimum equipment required for the operation must be listed.
(g) Powerplant limitations . The following information must be furnished:
(1) Limitation required by GRUAS 1521
(2) Limitations required by GEUAS.903, and 909 if applicable
(3) Information necessary for marking the instruments required byLO8SL708
(4) Fuel and oil designation.
(5) For two-stroke engines, fuel/oil ratio.
(h) Placards. Placards required by-O$ASLI541 andl557 must be presented.
(i) Environmental Limitations. The environmental limitations as considered-IlU2%.23 must be
stated

CSLUAS.1585 Operating procedures

Information concerning normal and emergency procedures and other pertinent information necées:
safe operation must be furnished, includiqg

(a) The minimum speeds based on the operational flight envelope

(b) Reserved

(c) If an automatic takeoff or landing system is used, the specific go around procedure as required |
LUAS.1492

(d) Recommended recovery geedure to recover from an inadvertent spin.

(e) Special procedures to start the engine in flight, if necessary.

(N Information on the total quantity of usable energy capacity, and conditions under which the full
amount of usable energy capacity in each energyagje can safely be used.

(g) Command and control datalink managemeWhere the RPA System is designed for RPA handoVv
between multiple control stations, this must include the command and control functions that are
transferred during handover, as required 6$LUAS.1775
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CSLUAS.1587 Performance information
(see AMC GBUAS.1587)

(a) General . For eadRPA the following information must be furnished

(1) The takeoff distance determined under @RJIADH3, the airspeed at the 15 meight, the
aeroplaneconfiguration (ifpertinent), the kind of surface in the tests, atigk pertinent
information with respect to cowl flap position, use of flight path control devices, and use of th
landing gear retraction system.

(2) The landing distance determined under-@MN\S53, the aeroplane configuration (if pertinent), th
kind of surface used in the tests, and the pertinent information with respect to flap position a
the use of flight path control devices.

(3) The steady rate or gradient of climb determined undedC8553, the airspeed, power, and the
aeroplane configuration.

(4) The calculated approximate effect on tak#f distance (sukparagraph (a)( 1) of this paragraph),
landing distance (subparagraph (a)(2) of this paragraph), and steady rates of clingafagkaph
(a)(3) of this paragraph), of variations in altitude and temperatnrkSA

(5) The maximum atmospheric temperature at which compliance with the cooling provisions of (
LUAS 1041 is shown.

(b) Performance information for parachute landing accordingc®_UAS.290 to 292
(c) Information concerning normal procedures

(1) The demonstrated crosswind velocity and procedures and information pertinent to operation
the aeroplane in crosswinds, and

(2) The airspeeds, procedures, and informatamcording to GRUAS.53

(d) Anindication of the effect on take off and landing distance of operation on other types of runway
surfaces (e.g. grass, gravel) when dry.
(e) The launch performance according-l0$AS.280(b)

(f) Information aboutthe irreversible catapult or rocket ignition phaaecording CEUAS.280(d).
(g) Information about the launch safety area accordingLC®.S.283(b)

(h) The maximum unobstructed range of the command and control function
(i) The command and control transaction time

(i) The contingency information according to-03AS.143.

(k) The Emergency Recovery Information according t@sS.1412(f)

() The RPS power supply parameters as required ByU2S.1703(b)

(m) Battery information as required by €8AS.985(d)

CSLUAS.1589 Loading information

There must be loading instructions for each possible loading condition between the maximum ai
minimumweights determined under CISUAS.25 that can result éncentre of gravity beyond any
extreme prescribed in GISUAS.27.
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SUBPART +DETECT AND AVOID

RESERVED

SUBPART-REMOTE PILOT STATION

RPS GENERAL REQUIREMENTS

CSLUAS.170@General

(a) The RPS must guarantee correct functioning of all functions necessary to safely accomplish all
missions under all conditions of the approved operatiagratelope defined in CISUAS. 23, including
the performance of emergency and recovery procedures

(b) A communication system should be provided as agreed by the Certifying Authority in order to a
two-way communication with the ATC in airspace where édfimunication is required

CSLUAS.1702 Systems and equipment used by the crew
See AMC CBUAS.1702 (to be derived from AMC 25.1302)

¢CKA& LI NFINFLK FLILXASE (G2 SldzZALISYyid AyuSyRS

the control station. Tts installed equipment must be shown, individually and in combination with

other such equipment, to be designed so that qualified crew members trained in its use can safe
perform their tasks associated with its intended function by meeting the followeagirements:
(a) controls must be installed to allow accomplishment of these tasks and information necessar
accomplish these tasks must be provided.
(b) controls and information intended for crew use must:
(1) Be presented in a clear and unambiguous fornreablution and precision appropriate to
the task.
(2) Be accessible and usable by the crew in a manner consistent with the urgency, frequg
and duration of their tasks,
(3) Bz plainly marked as to its function and method @beration, except these condts
whose function is obviousnd
(4) Enable crew awareness, if awareness is required for safe operation, of the effects on
RPA or systems resulting from crew actions.

(c) Operationallyrelevant behaviour of the installed equipment must be:
(1) Predictable and unambiguous, and
(2) Designed to enable the crew to intervene in a manner appropriate to the task.

(d) To the extent practicable, installed equipment must enable the crew to manage errors result
from the kinds of flight crew interactions witthe equipment that can be reasonably expected
service, assuming the flight crew is acting in good faith.

(e) The equipment must allow the crew member to perform his duties without unreasonable concentratig
fatigue;

Edition: Final Page 80



CSLUAS.1703 Remote Pilot StatigqRPS) Electrical Systems

(a) Remote Pilot Station Electrical Systems
(1) Each electrical system in the RPS must be:

i) Free from hazards in itself, in its method of operation, and in its effects on pé#res of the RPS

i) So designed that the risk efectrical shock to RPAS crew in the RPS and other ground perg
is reduced to a minimum.

iii) Designed to be protected against Ebiming from the operational environmento ensure
normal operation

(2) the RP3nustbe adequately conditioned for the operahal environment

(b) Remote Pilot Station Power Supply

(1) The RPS power supply must be designed such that the operations in normal and failure con
shall not lead to an unsafe condition; the corresponding minimum RPS power required must
stated in the RRS operating manual.

(2) A warning shall be immediately provided to the RPAS crew for any RPS power supply failure
could result in an unsafe condition in any phase of RPA flight, including landing and take off

(3) The parameters deemed as essential for tligdifety and the supporting infrastructure required
for the RPS must be stated in the RPAS Flight Manual or respective manual of the RPS

RPA CONTROL ON RPS

CSLUAS.1705 Ground Control Station controls
(AMC LUAS.1705)

(a) General requirements
Controls musbe designed te
(1) Prevent theinadvertententry of foreign objects into places where they would jam the syste

(2) Maintain a set positiomndmust be able to maintain any set position withainstant
attention; ortendency to creep due to vibration.

(b) Energyfor propulsion shutoff
(1) Where the RPA contains explosive or flammable material, threrst be a means in the RPS t
immediately shutoff the energy required by the RPA for propulsion
(2) There must be means to guard against inadvertent operation of each shamafto make it
possible for the remoterew to reengageit in flight after it has beeshutoff.
(3) The control must be within easy reach of appropriate remote crewmembers

(c) Electrical Energy Shutoff
(1) There must be a master switch or switclasanged to alloweady disconnection of all electric
power sources on the RPA. The point of disconnection must be adjacent to the sources cont
by the switch.
(2) The master switch arrangement must be so installed that it is easily discernible and accessib
the remote Pilot during operation.
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(d) Enginecontrols
Means must be provided on the RPS for the controlling, monitoring, and emergency shutdown g
installed engine.

RPA INDICATION ON RPS

CSLUAS.1707 Indication general

(a) Each indication of a valve, solenaidother actuator required for safety shall indicate the effect of t
operation and not the commanded position of the control device

(b) In case the effect of the operation of the valve, solenoid or other actuator does not correspond w
the commandedosition of the control device, a warning must be announced to the crew.

CS LUAS.1708 Indication markings

(a) For each required instrument, that indicates a range of operation, maximum (or minimum) and
normal operating values must be indicated to the REw&®/, taking into account color requirementg
as per 1722

(b) Eachairspeed indicator must be marked as specified in subparagmaph (a) of this paragraph, with the
markslocaed at the corregpondingindicated airpeed.
The following markingsmust be made:

(1) For the limiting speeds defined by the operating envelopa red line.
(2) For the normal operatingnvelope a green range

CSLUAS.1721 Arrangement and visibility
(AMC LUAS.1721)

(a) Each flight, navigation, powerplant instrument asybtemstatus informationprovided, must be
clearly arranged and plainly visible to the remote Pilot.

(b) Instruments must belesignedo support the foreseen operating conditions without impairing
readability or accuracy of any instrument

CSLUAS.172Flight Crew Alerting
(AMC LUAgZ722)

(a) Flight crew alerts must:
(1) provide the flight crew with the information needed to:
(i) identify nornormal operation or aeroplane system conditions, and
(if) determine the appropriate actions, if any;
(2) be readily and easily detectable aimdelligible by the flight crew under all
foreseeable operating conditions, including conditions where multiple alerts are provided;
(3) be removed when the alerting condition no longer exists

(b) Alerts must conform to the following prioritisation hierarcbpsed on the urgency of flight
crew awareness and response:
(1) Warning: For conditions that require immediate flight crew awareness and immediate fli
crew response.
(2) Caution: For conditions that require immediate flight crew awareness and subsequent f
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crew response.
(3) Advisory: For conditions that require flight crew awareness and may require subsequen
flight crew response
(c) If warning, caution or advisory lights are installedhea Control stationthey must, unless otherwisg
approved by theCertificaton authority, be-

(1) Red, for warning lights (lights indicatinghazard which may require immediate
corrective action);

(2) Amber, for caution lights (lights indicating the possible need for future corrective action);

(3) Green, for safe operation lights; and

(4) Any aher colour, including white, for lights natescribed in sulparagraphs (a) through (c),
provided thecolour differs sufficiently from the colours prescribed in spdragraphs (a) to (c)
to avoid possible confusion.

CS LUAS.1725 Flight and navigatiostruments
(AMC LUAS.1725)

(a) The following are the minimum required flight and navigational data that must be displayed at a
times in the Ground Control Station at an update rate consistent with safe operation:
(1) Indicated airspeed;
(2) Altitude;
(3) Attitude
(4) Headng or track;
(5) Geographical RPA position
(b) The following are the minimum required flight and navigational data that shall be selectable or
available whemequestedby the remote pilot for display in the ground control station at an updatg
rate consistent wittsafe operation:
(1) Ground speed;
(2) Airspeed minimum and maximum limitations and corresponding speed warnings;
(3) Vertical speed;
(4) Navigation system status;

CSLUAS.1729 Flight control system indication
(see AMC GBUAS.1729)

(a) There must be a means in the Rem&ot Station to indicate to the RPA crew the active RPA contf
mode of the flight control system

(b) RPAS elements to control attitude, speed and trajectory, as well as to ensure RPA remains in the
approved flight envelope shall perform as intendé¢hen any RPAS element is not in the position
required, it must be indicated to RPAS crew by adequate means.

(c) When single (or multiple) failuneot shown to be extremely improbablaffects the flight control
system or limits the flight envelope or maneuverability, the RPAS crew must be alerted

(d) An aural or equally effective warning devices must be provided to inform the crew if an element,
necessary to control the attitude, speed and trejary of the RPA and to ensure the RPA remains
within the approved flight envelope in all flight phases is not in a position required for the actual
of flight.
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CSLUAS.1737 Energy capacity instruments for propulsion
(See AMC GISUAS.1737(a)(2)

(a) There must be a calibrated indication of the usable energy quantity for the propulsion provided
remote crew
(b) There must be a warning and indication to the remote crew to:

(1) Indicate the system minimum energy capacity, required for safe operation
(2) Indicate a failure in the energy generating, supplying or storage system

CSLUAS.1749 Powerplant instruments
(AMC LUAS.1749)

The following shall be provided
(a) All instrumentation required to assure operation of the engine within the certified limits and
(b) RPA crew alerts of any failures that require RPA crew awareness and intervention.

CSLUAS.1752 RPA electrical systems warning and indication

(a) There must be a means to give immediate warning to the RPAS crew of a failure of any RPA ele
powergenerating device.

(b) A means must exist in the control station to indicate to the RPAS crew the electric power system
guantities essential for safe operation

(c) A warning which is unambiguous and clearly distinguishable to the RPAS crew shall be immedia
provided for any control station power supply failure which could result in an unsafe condition in
phase of RPAS flight, including landing and take off

CSLUAS.1759 Limitations placard

There must be an indication in clear view of the RPA crew statitige RPS that the RPA must
operated in accordance with the RPAS Flight Manual;

C2 LINKNDICATION ON RPS

CSLUAS.1761 Aircraft and Control Station pairing

There must be a positive indication at the control station that the intended aircrafbbas paired and
full control established prior to flight.

CSLUAS.1763 C2 Link Status

The status of the Command & Control Link system as required 4yJBS.1421 (a) and (b)

MULTI RPS AND RPA

CSLUAS.1775 Control station handover
(See AMC.1778), AMC.1775 (c) and AMC.1775 (d))

Where the RPA System is designed for RPA hand over between multiple control stations:

(a) Coordination between both control stations is required before handover. Effective pairing m
be monitored and indicated to both RB&tions. The ircontrol control station must be clearly
identified to all RPAS crew members. Definition of coordination means and processes must
agreed by the Certification Authority
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(b) Positive control must be maintained during handover.

(c) The command ash control functions that are transferred during handover must be defined in {
RPA System Flight Manual.

(d) Handover between multiple control stations must not lead to unsafe conditions.

APPENDIA - INSTRUCTIONS FOR CONTINUED AIRWORTHINESS

A.LUAS.General

(a) This appendix specifies requirements for the preparation of instructions for continued airworthin
as required by GBUAS. 1529.

(b) The instructions for continued airworthiness for each RPAS must include the instructions for
continued airworthines$or each engine and propeller (hereinafter designated "products"), for ea
appliance required by any applicable CS or operating rule, and any required information relating
the interface of those appliances and products with the RPAS. If instructioosribnued
airworthiness are not supplied by the manufacturer of an appliance or product installed in the R
the instructions for continued airworthiness for the RPAS must include the information essentia
the continued airworthiness of the RPAS.

A.LUAS.2 Format

(a) The instructions for continued airworthiness must be in the form of a manual or manuals as
appropriate for the quantity of data to be provided.
(b) The format of the manual or manuals must provide for a practical arrangement.

A.LURS.3 Content

The contents of the manual or manuals must be prepared in the English language. The instructi
continued airworthiness must contain the following manuals or paragraphs, as appropriate
information:

(a) RPAS maintenance manual or paragraph:
(1) Introduction information that includes an explanation of the RPAS's features and data to the
extent necessary for maintenance or preventive maintenance.
(2) A description of the RPAS and its systems and installations including its engine, propellers, g
appliances.
(3) Basic control and operation information describing how the RPAS components and systems
controlled and how they operate, including any special procedures and limitations that apply
(4) Servicing information that covers details regarding servicingtpocapacities of tanks, reservoirg
types of fluids to be used, pressures applicable to the various systems, location of access pg
inspection and servicing, locations of lubrication points, the lubricants to be used, equipment
required for senging, tow instructions and limitations, mooring, jacking, &ckllinginformation.
(b) Maintenance instructions
(1) Scheduling information for each part of the RPAS and its engines, propellers, accessories,
instruments and equipment that provides the recommengetiods at which they should be
cleaned, inspected, adjusted, tested, and lubricated, and the degree of inspection, the appliq
wear tolerances and work recommended at these periods. However, it is allowed to refer to
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accessory, instrument or equigmt manufacturer as the source of this information if it is show
that the item has an exceptionally high degree of complexity requiring specialized maintenar
techniques, test equipment, or expertise. The recommended overhaul periods and necessar
references to the airworthiness limitations paragraph of the manual must also be included. I
addition, an inspection program that includes the frequency and extent of the inspections
necessary to provide for the continued airworthiness of the RPAS musstloeed.

(2) Troubleshooting information describing problem malfunctions, how to recognize those
malfunctions, and the remedial action for those malfunctions.

(3) Information describing the order and method of removing and replacing products and parts w
anynecessary precautions to be taken.

(4) Other general procedural instructions including procedures for system testing during ground
running, symmetry checks, weighing and determining the centre of gravity, lifting and shoring
storage limitations.

(5) Procedurs and instructions for parachute handling where applicable.

(c) Diagrams of structural access plates and information needed to gain access for inspections wh
access plates are not provided.

(d) Details for the application of special inspection techniques inotudadiographic and ultrasonic
testing where such processes are specified.

(e) Information needed to apply protective treatments to the structure after inspection.

(f) All data relative to structural fasteners such as identification, discard recommendationsyrauoe t
values.

(g) A list of special tools needed.

(h) The instruction for transportatiorgssembly/disassemblyeconfiguration, storage and handling

A.LUAS.4 Airworthiness Limitations Section

The instructions for continued airworthiness must contain a sedttted Airworthiness Limitations, that i
segregated and clearly distinguishable from the rest of the document. This section must set fort
mandatory replacement time, structural inspection interval, and related structural inspection procg
approvad under CHUAS.5Z. If the instructions for continued airworthiness consists of multi
documents, the section required by this sphragraph must be included in the principal manual. 1
section must contain a legible statement in a prominent locatiat reads:

"The airworthiness limitations section is approved and variations must also be approved".

APPENDIX BENGINES STRUCTURES

GENERAL

B-LUAS.1 Applicability
(See AMC GISUAS.1)

(a) This appendix B is applicable to engineditadd wing Remoteliloted Aircraft (RPA) with a
Maximum Takeoff Mass (MTOM) not exceeding 750 kg.
(b) Where specific requirements for turbine engines are mentioned, the following restrictions are
applicable to simplify the certification requirements:
(1) The engine certificatednder these requirements is used to power fixed wing Remotely Piloteq
Aircraft Systems only.
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(2) no bleed air, no reverse functions

(3) no flight in icing or hail conditions

(4) no aerobatic operation

(5) the turbine is not used to drive accessories, that are essefotiainy other means than the
turbine itself

B-LUAS.3 Instruction manual
All necessary instructions, information and requirements for the safe and correct operation and
interface between the engine and the aircraft must be promulgated.

B-LUAS.5 Engine power ratings and operating limitations
Engine power ratings and operating limitations must be based on the operating conditions
demonstrated during the tests prescribed in this appendix B.

B-LUAS.7 Selection of Engine power ratings

(a) Requested engine power ratings must be selected by the applicant.

(b) Each selected rating must be for the lowest power that all engines of the same type may be exj
to produce under the conditions used to determine that rating.

DESIGN ANDONSTRUCTION

B-LUAS.9 Installation
The engine and its installation must not introduce unacceptable hazards to the aircraft under all ope
conditions

B-LUAS.11 Materials and fabrication methods
The fabrication process and materials used in the construction of the engine must be suitable for th
and result in known and reproducible structural behavior. Any changes in material performance relg
the operational environment must be accowat for.

B-LUAS.20 Functioning

The engine must produce, within its stated limits, the thrust or power demanded of it at all required
conditions, taking into account environmental effects and conditions.

B-LUAS.21 Engine Control System

(a) The engine control system must operate with the ease, smoothness, and positiveness appropri
its functions.

(b) It must also be demonstrated that the engine is capable to function properly in case of exposuré
radio magnetic interference. The demongtd levels have to be included in the Installation
Instructions.

B-LUAS.23 Engine Mounting System

Each engine component which forms part of the engine mounting and any other parts of the engine

to be critically affected must, when the engine is properly supported by a suitable emginsting

structure,

(a) Be able to support limit loads without detrimental permanent deformation. At any load up to limi
loads, the deformation may not interfere with safe operation.

(b) Be able to support ultimate loads without failure.
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B-LUAS.25 Fire prevention

The design andonstruction of the engine and the materials used must minimize the probability of the
occurrence and spread of fire during normal operation and failure conditions and must minimize the
effects of such a fire.

B-LUAS.27 Durability

(a) Engine design and cetruction must minimize the probability of occurrence of an unsafe conditio
the engine between overhauls.
The effects of cyclic loading, environmental and operational degradation, including subsequent
failures must not reduce the integrity of trengine below acceptable levels.

(b) There must be means to allow the close examination of each part that requires recurring
inspection, adjustment for proper alignment and functioning, lubrication or rigging and de

rigging.

B-LUAS.29 Engine cooling
Enginedesign and construction must provide the necessary cooling under conditions in which the
aircraft is expected to operate.

B-LUAS.31 Accessory attachment

Each accessory drive and mounting attachment must be designed and constructed so that the engi
operate properly with the accessories attached. The design of the engine must allow the examinatig
adjustment or removal of each essential engine acogss

B-LUAS.33 Vibration

(See AMGB-LUAS.33)

The engine must be designed and constructed to function throughout its normal operating range of
and engine powers without inducing excessive stress in any of the engine parts because of vibrhtior
without imparting excessive vibration forces to the structure of the aircraft.

B-LUAS.35 Ignition

Except for compression ignition engines, the engine must be equipped with a dual ignition syste
having all the magnetic and electrical circuits engreildependent, or with a single ignition system ¢
at least equal reliability to a dual system. The ignition system must function throughout the comy
operating range of the engine under all starting and flight conditions.

The system must be designedlie switchedon and offunder all starting and flight conditions

B-LUAS.37 Fuel and induction system

(a) Each fuel specification to be approved, including any additive, and the associated limitations in
temperature and pressure that ensure progaigine functioning under all intended operating
conditions musbe declared and substantiated.

(b) The fuel system of the engine must be designed and constructed to supply the appropriate mixi
fuel to the combustion chambers throughout the complete ofierg range of the engine under all
starting, flight and atmospheric conditions. It should also keep the rotational speed in the range
defined by the manufacturer.

B-LUAS.39 Lubrication system
The lubrication system of the engine must be designed amdtcucted so that it will function properly in
all attitudes and atmospheric conditions in which the RPAS is expected to operate.

B-LUAS.41 High Energy Rotor Containment
For each higlenergy engine rotor, the engine must be designed to provide comtent.
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BENCH TESTS

B-LUAS.43 Calibration test

(See AMCBURS.43)

Each engine must be subjected to the calibration tests necessary to establish its power characte
and the conditions for the endurance test specified L BAS.47 (a) to (dJhe results of the power
characteristics calibration tests form the basis for establishing the characteristics of the engine ¢
its entire operating range Power ratings are based on standard atmospheric conditions at sea le

B-LUAS.45 Detonation tegspark ignition only)

A test must be conducted using the dual ignition system and must be repeated using each sepa
ignition system alone to determine whether it can function without detonation throughout the ran
of intended conditions of operation.

B-LUAS.47 Endurance test
(See AMCBUAS.47)

(a) The engine must be subjected to an endurance test that includes a total of 50 hours of operatio
consists of the cycles specified in subparagraph (c).

(b) Additional endurance testing at particular rotatial speed may be required depending on the resu
of the tests prescribed in-BUAS.33 to establish the ability of the engine to operate without fatigy
failure.

(c) The endurance test procedure must be agreed by the Certifying Authority and shall be mere se
than the engine design duty cycle.

(d) During or following the endurance test the fuel and oil consumption must be determined.

(e) After the endurance test a tear down inspection must be performed.

B-LUAS.49 Operation test

(a) For (supercharged) reciprocating or rotary engines: The operation test must include the
demonstration of backfire characteristics, startiialing, acceleration, running with a single ignition
system, oveispeeding and any other operational characteristi€she engine.

(b) For turbine engines: The operation test shall include the demonstration of characteristics in cas
idling, transitional characteristics among operational stages, characteristics of acceleration of d
load, characteristics in case @ferspeeding as well as any other operational characteristics of the
engine.

(c) For electrical engines the operation test must include the demonstration starting, loiter and cruis
related power settings, acceleration, ovepeeding and any other operatioheharacteristics of the
engine.

PROPELLER GENERAL

B-LUAS.136 Applicability
This Appendix is applicable to propeller approved as part of the RPA certification process.

B-LUAS.137nstruction manual
The information considered essential for installirsggrvicing and maintaining the propeller must
provided in the Instruction for Continued AirworthineSSSLUAS. 1529.

B-LUAS.13®ropeller operating

Propeller operating limitations must be established on the basis of the conditions demonstrated tihri
tests specified in this Appendix B.
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PROPELLBHESIGN AND CONSTRUCTION

B-LUAS.139 Materials
The suitability and durability of materials used in the propeller nqust

(a) Be established on the basis of experience or tests; and

(b) Conform to approvedpecifications that ensure their having the strength and other properties
assumed in the design data.

(c) Account for environmental conditions expected in service.

B-LUAS.140 Durability

(a) Propeller design and construction must minimike possibility of the occurrence of an unsafe
condition of the propeller between overhauls.

(b) The effects of cyclic loading, environmental and operational degradation must not reduce the
integrity of the propeller below acceptable levels to be agreed it Authority.

(c) The effects of likely subsequent part failures must not reduce the integrity of the propeller below
acceptable levels to be agreed with the Authority.

B-LUAS.141 Pitch Control

(a) Failure of the propeller pitch control may not cause hazardmesspeeding under intended
operation conditions.
(b) If the propeller can be feathered the control system must be designed to minimize
(1) consequential hazards, such as a propeller runaway resulting from malfunction or failure of t
control system
(2) the possibity of an unintentional operation.

PROPELLHEESTS AND INSPECTIONS

B-LUAS.142 General

It must be shown that the propeller and its main accessories complete the tests and inspections pre
in BLUASL43through BLUASL48without evidence ofluinacceptable damagégilure or malfunction.

B-LUAS.143 Blade retention test

a) The hub and blade retention arrangement of propellers with detachable blades must be subj
to a load equal to twice the centrifugal force occurring at the maximum rotatispe¢d (other
than transient overspeed) for which approval is sought, or the maximum governed rotational
speed, as appropriate. This may be done either by a whirl test or a static pull test.

b) Appropriate overload factors, to be agreed with the Authority,tthecount for manufacturing
scatter, environmental degradation and$ervice damage must be applied for propellers made
composite material.

B-LUAS.144 Fatigue and Vibration
(AMC BLUAS.144)
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In order to determine the vibration load limits of each haid blade for all reasonably foreseeable

vibration load patterns and in order to comply with-C3AS.140 ,rppellers, other than conventiona
fixed and variable pitch wooden propellers, must perform one of the following:

(a) The combination of:
(1) Stress Meas@ment, Fatigue Strength, and Fatigue Analysis (AMOAS.144), and
(2) Endurance Test-BUAS.145 selecting fixed or variable pitch.

(b) Extended endurance testiBJAS.146

B-LUASL45 Endurance Test

(AMC BLUAS.145)

a) Fixedpitch or groundadjustable or variable wood propelleraist be subjected to a test as agreed
with the Certification authority

b) Wood variable pitch propellers (propellers the pitch of which can be changed by the pilot or by
automatic means while therppeller is rotating) must be subjected to to a test as agreed with the
Certification authority

B-LUASL146 Extended Endurance Test
(AMC BLUAS.146)

(a) If compliance with GERUAS.144 is shown undsubparagrapfiCSLUAS.144(b), the propellers
must perform al00-hour endurance bench test aihe installed engine with a representative
usage and load spectrum to be agreed with @ertification authority

(b) The propeller overhaul intervals must be consistent with the duration and results of the test
carried out uner subparagraph (a)

B-LUASL47 Functional tests
(AMC BLUAS.147)
Each propeller must be subject to a functional test as agreed@sttification authority

(a) Each variable pitch propeller must babjected to all applicable functional tests of tharagraph.
The same propeller used in tlemdurance test must be used in the functional tastd must be driven
by an engine on a test stammt on a powered sailplane.

(b) Manually controllable propellers00complete cycles of control throughout the piteimd rotational
speed ranges, excluding tleathering range.

(c) Automatically controllable propellers500 complete cycles of control throughout thiéch and
rotational speed ranges, excluding tfeathering range.

B-LUASL48 Teardown inspection
After theendurance test has been completed the propeller must be completelgstismbled.

No essential component may show rupture, cracks or excessive wear.
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APPENDIX ONTERACTION OF SYSTEMS AND STRUCTURES

CLUAS.1General

The following criteria mudbe used for showing compliance with CS LUAS.302 for RPA equipped
flight control systems, autopilots, stability augmentation systems, load reduction/alleviation systé
flutter control systems, and fuel management systems. If this appendix is usedhfer systems, it
may be necessary to adapt the criteria to the specific system.

(a) The criteria defined herein only address the direct structural consequences of the system
responses and performances and cannot be considered in isolation but shoiutdlbded in the
overall safety evaluation of the RPA. These criteria may in some instances duplicate standards
established for this evaluation. These criteria are only applicable to structure whose failure coulg
prevent continued safe flight an@mhding and the emergency recovery capability required by CS
LUAS.1412. Specific criteria that define acceptable limits on stability requirements when operati
the system degraded or inoperative mode are not provided in this appendix.

(b) Depending upo the specific characteristics of the RPA, additional studies may be required th
beyond the criteria provided in this appendix in order to demonstrate the capability of the RPAt
meet other realistic conditions.

(c) The following definitions ar@pplicable to this appendix.

Structural performanceCapability of the RPA to meet the structural requirements 6. O8S.

Flight limitations Limitations that can be applied to the RPA flight conditions following gt
occurrence and that are iheded in the flight manual (e.g., speed limitations, etc.).

Operational limitationsLimitations, including flight limitations, that can be applied to the RPA
operating conditions before dispatch (e.g., fuel, payload and Master Minimum Equipment List
limitations).

Probabilistic termsThe probabilistic terms (probable, remote, extremely remote, , extremely
improbable) used in this appendix are the same as those used in CS LUAS.1309 and in AMC
RPAS.1309.

Failure condition The term failure condition ithe same as that used in CS LUAS.1309, howeve
appendix applies only to system failure conditions that affect the structural performance of the RP
system failure conditions that induce loads, change the response of the RPA to inputs gudtsasr
pilot actions, or lower flutter margins).

GLUAS.ZEffects of Systems on Structures

(a) General.The following criteria will be used in determining the influence of a system and its fai
conditions on the RPA structure.

(b) System fullyoperative. With the system fully operative, the following apply:
(1) Limit loads must be derived in all normal operating configurations of the system from all the

limit conditions specified in Subpart C, taking into account any special behavioclofissystem or
associated functions or any effect on the structural performance of the RPA that may occur up t(

Edition: Final Page 92



limit loads. In particular, any significant nonlinearity must be accounted for in a realistic or
conservative way when deriving limit loattem limit conditions.

(2) The RPA must meet the strength requirements 6L O8S, using the specified factors to derive
ultimate loads from the limit loads defined above. The effect of nonlinearities must be investigat
beyond limit conditions to ensurthe behavior of the system presents no anomaly compared to th
behavior below limit conditions. However, conditions beyond limit conditions need not be consid
when it can be shown that the RPA has design features that will not allow it to exceedliimatse
conditions.

(3) The RPA must meet the aeroelastic stability requirements of CS LUAS.629.

(c) System in the failure conditionFor any system failure condition not shown to be extremely
improbable, the following apply:

(1) At the time of occurrere Starting from 1g level flight conditions, a realistic scenario, including
remote pilot corrective actions, must be established to determine the loads occurring at the time
failure and immediately after failure.

(i) For static strength substantiatig these loads multiplied by an appropriate factor of safety that i
related to the probability of occurrence of the failure are ultimate loads to be considered for desi
The factor of safety (F.S.) is defined in Figure 1.

FS
1.3

T

107 1073 1
Fj - Probability of occurrence of failure mode j (per hour)

Figure 1
Factor of safety at the time of occurrence

(ii) Freedom fromaeroelastic instabilitynust be shown up to the speeds definedCS LUAS.629(b)
and (c), as applicable. For failurenditions that result in speed increaskbsyond \4M ¢, freedom
from aeroelastic instability must be shown tocreased speeds, so that timearginsintended by CS C
LUAS.629(b) and (c) ammintained.

(i1i) Failures of the system that result in forced structural vibrations (oscillatory failures) must not
produce loads that could result in detrimental deformation of primary structure.

(2) For the continuation of the flighFor the RPA, in the system failed state and considering any
appropriate reconfiguration and flight limitations, the following apply:

(i) The design limit loads of Subpart C or the maximum loads expected under thdibmpaescribed
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for the remainder of the flight must be determined.
(i) For static strength substantiation, each part of the structure must be able to withstand the log

subparagraph (2)(i) of this paragraph multiplied by a factor of safety deipgnuh the probability of
being in this failure state. The factor of safety is defined in Figure 2.

Fs
1.0 ‘—‘

107 1072 1
3] - Probability of being in failure condition |

Figure 2

Factor of safety for continuation of flight

Qj = (T))(Pj) where:
Tj = Average time spent in failure condition j (in hours)
Pj= Probability of occurrence of failure mode j (per hour)

Note: If Pj is greater than 19 per flight hour then a 1.5 factor of safety must be applied to all limit
load conditions specified in Subpart C.

(iii) If the loads induced by the failure conditi have a significant effect on fatigue or damage
tolerance then their effects must be taken into account.

(iv) Freedom from aeroelastic instability must be shown up to a speed determined from Figure 3
Flutter clearance speeds V' and V" may be lohge the speed limitation specified for the remainder
of the flight using the margins defined by CS LUAS.629 (c) or (b), and (f), as applicable.
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107 102 1
Q] - Probakility of being in failure condtion |

Figure 3: Clearance speed

V' = Clearance speed as defined by CS LUAS.629 (f).

V" = Clearance speed as defined by CS 256R6r (b), as applicable.

Qj = (T))(Pj) where:

Tj = Average time spent in failure condition j (in hours)

Pj = Probability of occurrence of failure mode j (per hour)

Note: If Pj is greater than per flight hour, then the flutter clearancepeed nust not be less than V'

(d) Failure indications For system failure detection and indication, the following apply:

(1) The system must be checked for failure conditions, not extremely improbable, that degrade t
structural capability below the leveequired by C&UAS or significantly reduce the reliability of the
remaining system. As far as reasonably practicable, the crew must be made aware of these faily
before flight. Certain elements of the control system, such as mechanical, electricalydraulic
components, may use special periodic inspections, and electronic components may use daily ch
in lieu of detection and indication systems to achieve the objective of this requirement. These
certification maintenance requirements must be lied to components that are not readily
detectable by normal detection and indication systems and where service history shows that
inspections will provide an adequate level of safety.

(2) The existence of any failure condition, not extremely improbablendulight that could
significantly affect the structural capability of the RPA and for which the associated reduction in
airworthiness can be minimized by suitable flight limitations, must be signaled to the crew. For
example, failure conditions thaesult in a factor of safety between the RPA strength and the load
Subpart C below 1.25 must be signaled to the crew during flight.

(e) Dispatch with known failure conditionslf the RPA is to be dispatched in a known system fai
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condition that affets structural performance, or affects the reliability of the remaining system to mair
structural performance, then the provisions of CS LUAS.302 must be met for the dispatched condit
for subsequent failures. Flight limitations and expected agienal limitations may be taken into accou
in establishing Qj as the combined probability of being in the dispatched failure condition an
subsequent failure condition for the safety margins in Figure 2 and 3. These limitations must be sy
the probability of being in this combined failure state and then subsequently encountering limit
conditions is extremely improbable. No reduction in these safety margins is allowed if the subsg
system failure rate is greater than@er hour.
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APPENDIX BHIRF ENVIRONMENTS AND EQUIPMENT HIRF TEST LEVELS

This appendix specifies the HIRF environments and equipment HIRF test levels for electrical and €
systems under GCBURS.1317. The field strength values for the HIRF environmentsabadatbry
equipment HIRF test levels are expressed in qoneansquare units measured during the peak of t
modulation cycle.

a) HIRF Environment |

FREQUENCY FIELD STRENGTH (V/M)
PEAK AVERAGE
10 kHz - 100 kHz 50 50
100 kHz - 500 kHz 50 50
500 kHz - 2 MHz 50 50
2 MHz - 30 MHz 100 100
30 MHz - 70 MHz 50 50
70 MHz - 100 MHz 50 50
100 MHz - 200 MHz 100 100
200 MHz - 400 MHz 100 100
400 MHz - 700 MHz 700 50
700 MHz - 1 GHz 700 100
1 GHz - 2 GHz 2000 200
2 GHz -4 GHz 3000 200
4 GHz - 6 GHz 3000 200
6 GHz - 8 GHz 1000 200
8 GHz - 12 GHz 3000 300
12 GHz - 18 GHz 2000 200
18 GHz - 40 GHz 600 200
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b) HIRF Environment Il

FREQUENCY FIELD STRENGTH (V/M)
PEAK AVERAGE
10 kHz - 100 kHz 20 20
100 kHz - 500 kHz 20 20
500 kHz - 2 MHz 30 30
2 MHz - 30 MHz 100 100
30 MHz - 70 MHz 10 10
70 MHz - 100 MHz 10 10
100 MHz - 200 MHz 30 10
200 MHz - 400 MHz 10 10
400 MHz - 700 MHz 700 40
700 MHz - 1 GHz 700 40
1 GHz - 2 GHz 1300 160
2 GHz -4 GHz 3000 120
4 GHz - 6 GHz 3000 160
6 GHz - 8 GHz 400 170
8 GHz - 12 GHz 1230 230
12 GHz - 18 GHz 730 190
18 GHz - 40 GHz 600 150
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C)HIRF Environment Il

FREQUENCY FIELD STRENGTH (VIM)
PEAK AVERAGE

10 kHz - 100 kHz(1) 150 150

100 kHz - 500 kHz 200 200

500 kHz - 2 MHz 200 200

2 MHz - 30 MHz 200 200

30 MHz - 70 MHz 200 200

70 MHz - 100 MHz 200 200

100 MHz - 200 MHz 200 200

200 MHz - 400 MHz 200 200

400 MHz - 700 MHz 730 200

700 MHz - 1 GHz 1400 240

1 GHz -2 GHz 5000 250

2GHz -4 GHz 6000 490

4 GHz - 6 GHz 7200 400

6 GHz - 8 GHz 1100 170

8 GHz - 12 GHz 5000 330

12 GHz - 18 GHz 2000 330

18 GHz - 40 GHz 1000 420
(1) High impedance fields of 1000 v/im have been found to exist in the frequency band
of 10 kHz - 100 kHz. Research shows that these fields induce negligible currents onto
rotorcraft wiring and can be ignored.

(d) Equipment HIRF Telsevel 1.

(1) From 10 kilohertz (kHz) to 400 megahertz (MHz), use conducted susceptibility tests with
continuous wave (CW) and 1 kHz square wave modulation with 90 percent depth or great
The conducted susceptibility current must start at a minimum of 0.Bamiperes (mA) at 10
kHz, increasing 20 decibels (dB) per frequency decade to a minimum of 30 mA at 500 kH

(2) From 500 kHz to 40 MHz, the conducted susceptibility current must be at least 30 mA.

(3) From 40 MHz to 400 MHz, use conducted susceptibility tesigjrgy at a minimum of 30 mA
at 40 MHz, decreasing 20 dB per frequency decade to a minimum of 3 mA at 400 MHz.

(4) From 100 MHz to 400 MHz, use radiated susceptibility tests at a minimum of 20 volts per
(V/m) peak with CW and 1 kHz square wave modutatigh 90 percent depth or greater.

(5) From 400 MHz to 8 gigahertz (GHz), use radiated susceptibility tests at a minimum of 15(
peak with pulse modulation of 4 percent duty cycle with a 1 kHz pulse repetition frequenc
This signal must be switched on avffl at a rate of 1 Hz with a duty cycle of 50 percent.

(e) Equipment HIRF Test Level 2.

Equipment HIRF test level 2 is HIRF environment Il in table 1l of this appendix redu
acceptable aircraft transferuhction and attenuation curveslesting mustcover the frequency
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band of 10 kHz to 8 GHz.

() Equipment HIRF Test Level 3.
(1) From 10 kHz to 400 MHz, use conducted susceptibility tests, starting at a minimum of 0.1
at 10 kHz, increasing 20 dB per frequency decade to a minimum of 7.5 mA at 500 kHz.
(2) From500 kHz to 40 MHz, use conducted susceptibility tests at a minimum of 7.5 mA.
(3) From 40 MHz to 400 MHz, use conducted susceptibility tests, starting at a minimum of 7.4
at 40 MHz, decreasing 20 dB per frequency decade to a minimum of 0.75 mA at 400 MH2
(4) From 100 MHz to 8 GHz, use radiated susceptibility tests at a minimum of 5 V/m.

APPENDIXBVULTI ENGINE RPAS

RESERVED

APPENDIX+SIMPLIFIED DESIGN LOAD CRITERIA FOR CONVENTIONAL RF

F.1 General

(a) The design load criteria in this Appendix ameapproved equivalent of those in-CBAS 321 to 455 ¢
this document for the certification of conventional RPA as defined ibWW$.1 and LUAS.301(d) and A
LUAS.1.

(b) Unless otherwise stated, the nomenclature and symbols in this Appendix are the asarte
corresponding nomenclature and symbols inLCEAS.

F.3 Special symbols

nl = Aeroplane Positive Manoeuvring Limit Load Factor
n2 = Aeroplane Negative Manoeuvring Limit Load Factor
n3 = Aeroplane Positive Gust Limit Load Factor at VC
n4 = Aeroplan®egative Gust Limit Load Factor at VC
nflap = Aeroplane Positive Limit Load

Factor With Flaps Fully Extended at VF

*VFmin = Minimum Design Flap Speed = 4.9837 73 knots.

*VAmin = Minimum Design Manoeuvring Speed = 6.767 ¥3 knots.
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*VCmin= Minimum Design Cruising Speed = V.¢B 73 knots.
*VDmin = Minimum Design Dive Speed =

10.86 | pr 73 knots.

*Also see sukparagraph F.7(e)(2) of this Appendix.

(Speeds in knots, W in kg, S iA)m

F.7 Flight loads

(a) Each ight load may be considered independent of altitude and, except for the local suppq
structure for dead weight items, only the maximum design weight conditions must be investigated.

(b) Tables 1 and 3 and figure F3 of this Appendix must be uséeteomine values of nl, n2, n3 and n
corresponding to the maximum design weights.

(c) Figures F1 and F2 of this Appendix must be used to determine values of n3 and n4 correspondi
minimum flying weights, and, if these load factors

are greater tlan the load factors at the design weight, the supporting structure for dead weight i
must be substantiated for the resulting higher load factors.

(d) Each specified wing and tail loading is independent of the centre of gravity range. However
range, must be selected for the aeroplane and the basic fuslage structure must be investigated
most adverse dead weight loading conditions for the c.g. range selected.

(e) The following loads and loading conditions are the minimums for which stremggsh be provided ir
the structure:

(1) Aeroplane equilibriumThe aerodynamic wing loads may be considered toactal to the relative
wind, and to have a magnitude of 1.05 times the aeroplane normal loads (as determined fren
paragraph F.9 (b) and (c) of this Appendix) for the positive flight conditions and a magnitude equa
aeroplane normal loads for ghnegative conditions. Each chordwise and normal component of this
load must be considered.

(2) Minimum design airspeed3he minimum design airspeeds may be chosen by the applicant excey
they may not be less than the minimum speeds found bggiSiable 3 of this Appendix. In addition, VCi
need not exceed values of 0.9 VH actually obtained at sea level for the design weight. In computir|
minimum design airspeeds, n1 may not be less than 3.8.

(3) Flight load factor The limit flight loaddctors specified in Table 1 of this Appendix represent the
of the aerodynamic force component (acting hormal to the assumed longitudinal axis of the aeroplg
the weight of the aeroplane. A positive flight load factor is an aerodynamic forcegacpward, with
respect to the aeroplane.
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F.9 Flight conditions

(a) General Each design condition in subparagraphs (b) and (c) of this paragraph must be used tq
sufficient strength for each condition of speed and load factor on or within thenBary of a vh diagram
for the aeroplane similar to the diagram in figure F3 of this Appendix. This diagram must also be

determine the aeroplane structural operating limitations as specified @& 1501 (c) to 1513 a
15109.

(b) Symmetrical fght conditions The RPA must be designed for symmetrical flight conditions as folloy

6M0O ¢KS wt! Ydzad o0S RSaAAIYSR F2NI Fd tSrad GH
the flight envelope of figure F3 of this Appendix. In &ddi the following requirements apply:

OA0 ¢KS RS&aA3Iy fAYAG FEtAIKG t2FR FILOG2NBR O
least as great as those specified in Table 1 and figure F3 of this Appendix, and the design s
these comlitions must be at least equal to the value of VDmin found from Table 3 of this Appendix

OAAUV C2NJ O2yRAGA2Yya W' Q YR WDW 2F TFA3Idz2NB ¢
of this Appendix, and the design speeds must be compugiag these load factors with the maximu
static lift coefficient CNA determined by the applicant. However, in the absence of more p
computations, these latter conditions may be based on a value of

/' bl I' pm®op YR (GKS RSayhedegstanID@R FT2N) O2y RA

OAAAO [/ 2yRAGAZ2Yya W W YR WCW 2F FA3Idz2NBE Co
than

nl W/S or n2 W/S of this Appendix, respectively.

(2) If flaps or other high lift devices intended for use at the relatively low airspeed of approach, Ia
and takeoff, are installed, the RPA must be designed for the two flight conditions corresponding
values of limit flapdown factors specifid in Table 1 of this Appendix with the flaps fully extended at
less than the design flap speed VFmin from Table 3 of this Appendix.

(c) Unsymmetrical flight conditiond€Each affected structure must be designed for unsymmetrical loag
as follows:

(1) The aft fuselagm-wing attachment must be designed for the critical vertical surface load determ
in accordance with suparagraphs F.11 (c)(l) of thAgpendix.

(2) The wing and wing cartiirough structures must be designed for 100% of condittbh Q f 2 I R
side of the plane of symmetry and 70% on the opposite side.

(3) The wing and wing carthirough structures must be designed for the loads resulting fror
combination of 75% of the positive manoeuvring wing loading on both sides gidhe of symmetry ang
the maximum wing torsion resulting from aileron displacement. The effect of aileron displaceme
wing torsion at VC or VAsing the basic aerofoil moment coefficient, Cmo, modified over the ail
portion of the span, must be comjed as follows:

(i) Cm = Cmo + 0.0L (up aileron side) wing basic aerofoil.

(i) Cm = Cme 0.011d (down aileron side) wing basic aerofoil, whene is the up aileron deflectio
and+ d isthe down aileron.
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(4) n critical, which is the sum @fu +1 d, must be computed as follows:

(i) Computena andnb from the formulaeg

V
=4 A]J and
i

A

a

Y
A, =0-5—2xA,
Vp

wherenp = the maximum total deflection (sum of both aileron deflections) at VA with VA, VC, a
described in suiparagraph (2) of F.7(e) of this Appendix.

(i) Compute K fronthe formulag

—0-013b) V.
-0-018a) V]

_L
-

"m0

mo

where1a is the down aileron deflection correspondingria andi b is the down aileron deflectio
corresponding tqhb as computed in step (i).

(iii) If K is less than 1.0a isn critical and must be used to determines, andt d. In thiscase, VC i
the criticalspeed which must be used in computing the wing torsion loads over the aileronspan.

(iv) If K is equal to or greater than 1ji isn critical and must be used to determinal and4 d. In
this case, VD is the critical speed whichsmnbe used in computing the wing torsion loads over
aileron span.

(d) Supplementary conditions; rear lift truss; engine torque; side load on engine . mount
Each of the following supplementary conditions must be investigated:

(1) In designing the redift truss, the special condition specified in-0O$AS.369 may be investigat
AyaiuSIR 2F O2yRAGAZ2Y WDQ 2F FTAIdzZNBE Co 2F (KA

(2) The engine mount and its supporting structure must be designed for the maximum limit t
corresponding to Maximurikxpected Takeff Power or Thust and propeller speed acting simultaneo
with the limit loads resulting from the maximum positive manoeuvring flight load factor n1. The
torgue must be obtained according to CS LUAS.361.

(3) The engine mount antkisupporting structure must be designed for the loads resulting from a la|
limit load factor of not less than 1.47.
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F.11 Control surface loads

(a) General Each control surface load must be determined using the criteria opatdgraph (b) of thig
paragraph and must lie within the simplified loadings of-pabagraph (c) of this paragraph.

(b) Limit control system force$n each control surface loading condition described in subparagraphs
(e) of this paragraph, the airloads on the movablefates and the corresponding deflections need
exceed those which could be obtained in flight by employiregcontrol system limit loadas defined in|
CSLUAS.395(a)(1). If the surface loads are limited by these maximum control forces, the tabstimeug
be considered to be deflected to their maximum travel in the direction which would assist the pilot
RSTt SOGA2Yy Ydzald O2NNBaLRYR (2 GKS YIEAYdzY H
condition under consideration. The tab load, lexer, need not exceed the value specified in Table
this Appendix.

(c) Surface loading conditiongach surface loading condition must be investigated as follows:

(1) Simplified limit surface loadings and distributions for the horizontal tail, vetéitahileron, wing flaps
and trim tabs are specified in Table 2 and figures F4 and F5 of this Appendix. If more than one dist
is given, each distribution must be investigated.

F.13 Control system loads
(a) Primary flight controls andystems
Each primary flight control and system must be designed as follows:

(1) The flight control system and its supporting structure must be designed for loads correspong
125% of the computed hinge moments of the movable control surfacthe conditions prescribed ir
paragraph F.11 of this Appendix. In addition

() The system limit loads need not exceed those that could be produced by the automatic ¢
operating the controls according to €5AS.395(a)(1); and

(ii) The design must prale a rugged system for serviese, including jamming, ground gusts, taxy
downwind, control inertia, and friction.

(2) The limit control forces for elevator, aileron, and rudder controls, derivedording to C§
LUAS.395(a)(Ipust be assumed to act ahé appropriate control grips or pads as they would under fli
conditions, and to be reacted at the attachments of the control system to the control surface horn.

(b) Reserved
(c)Reserved

(d) Secondary controls and systems

Secondary controls and systs must meet the requirements of €EAS.405.
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Table 1¢ Limit flight load factors

LIMIT FLIGHT LOAD FACTORS
Flaps nl 3.8
Up n2 ¢0-5n1
n3 from Figure F1
n4 from Figure F2
Flaps Nflap 0-5n1
Down Nfiap Zero*

* Vertical wing load may bassumed equal to zero and only the flap part of the wing need be checke
this condition.
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Table 2 = Average limit control surface loading

AVERAGE LIMIT CONTROL SURFACE LOADING
SURFACE DIRECTION OF MAGNITUDE OF CHORDWISE
LOADING LOADIMNG DISTRIBUTION
HORIZONTAL {a) |Up and Down Figure A4 Curve (2}
TAIL (b} |Uns i w i
(b} ymmetrical loading 100% w on one side € M
{Up and D'own) asroplans —= —i =
— (A
5% w on other side _L
o For C
aeroplane Gfor normal and _..‘.r_.u— —"I
utility categories " IJ,‘. _L
For asrobatic category see -':i'l
Allie)
WERTICAL {a) |Rightand Left Figure A4 Curee (1) Same as [A) above
TAIL Il {b} |Right and Left Figure A4 Curve (1) Same as [B) above
AILERCHN | {a) |Up and Down Figure AS Curee (5)
v i, g
° T~
WING FLAP (@) |Up Figure AS Curve (4)
I )
(b) |Down 0:25 x Up load (a) o Ebé
o t
TRIM TAB V {a) |Up and Down Figure AS Curee (3) Same as (D) above
Mote: | The surface loadings 1, 11, |l an \f above are based on speeds Vane and Vere. The loading of IV is based on Vg
If walues of speeds greater than these minimums are selected for design, the appropriate surface loadings must be
multiplied by ratic 1:“"+““d . For conditions |, I, Il and f the multiplying factor used must be the higher of
mininem _'
[Vl ]- i [ Vizsal, ]
L Vamin Ve i
b2GSY AY ¢Fo0fS H>X AGCAIdzNB !'né Ydzad 0S5 Aydasy
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FIGURE F2

CHART FOR FINDING n4 FACTOR AT SPEED V
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