2024 445 4. 191 RAXHIZITEHR 2024 No. 4
B 155 1] Civil Aircraft Design & Research Sum No. 155

http: /myfj. cnjournals. com myfj_sadri@163. com (021)20866796

DOI: 10. 19416/]j. cnki. 1674-9804. 2024. 04. 022

M= REERAIEME K

EUS{CE N 7 A I 0 o

(L FRZAEEEHER,FE 250107,
2. RKF A TAAAHRAE,HFE 250107)

A OE. HAT, P E R R (CAAC) BT S T4 B2 56 46 10 £ B AR 95 R CTSO-C90e! ) (B4R | 4245 (o0 I AL B 4 (46
BEER) ) o HARMEE T T MRt HERE P RIAE AT | (EUR T 58 4k i X A s T s AR A 1 4 3 o 8 R, UL AR
[ B A 2S B AR AR MERLAE ( China Civil Aviation Technical Standard Order, f&jFR CTSO) T HE 138 i 1 56 1F ZoK | [ P 7% 76 A1
KA PERE T SCPF . RAUGE A 2% CCAR2S TSR ARG E TAE, ] AE 2 3 250 B N B Z 38 AT 90 R AR , o A 20 L ik
ZHARI A ST BT IRBUIR 255 1 A A 2 42 B 2B A A A o S 9 R I, E 43 BT IRl AN 2 TR AR B AR G AL B R
PRl R VR R FER b B s TR A AR AR A R ARG vk o A TR A R A A R AR A AR S A TR i

BT — B T IR AR AT A R , DA RN IR 2 L% B A 41 PR A6 U P 9 B0 LA L% Ay i A 417

AT RS
KR IR I E A BORFRAE L E
HESES. V262.3

0 5|5

fit 2 B Wy iy L SH b ) R S 19 188 i
Tl AN BB, A R i B i T 4 Bk A2 i A R
R, WA NATEE Z R R 13 £ ) 1R iUt
WU ZA ity A 2K 7 i S 5 i et R A i, 3
BB IR 2 T SR B 28 O 2E R R S AE )
i, TR AR AL T 75 SR IR AR N A% 0 2R
faz k2R, AL A ¥4 4 I 2 L o 1 — F iz i
X, FEMZE R s D, s IR R A e
N TR T EEEH, s REERE
Py Sk 3 sh 2 IR 45 R R A AN vk s IR P FE A
VE R ZS HLER £ , A TR 45 B e 40 7 L0 L s
FARBREZ R, IR R4 BT RE LAt o, A BE A
il

IR, 02 S5 284 A 32 28 A B0 7 R b oA B
i CTSO-C90e ( £ ¢ Hiy |, 45 ¢ ) Fl AR 6 4 (4R 3

« JA{E1EE. E-mail. jiaks@ staeco. com

XERFRIRAES ., A

&) ) o X—ARUETR R A B 1R R BORAR IR
SET H (China Civil Aviation Technical Standard Or-
der, TIFK CTSO) LR B4R AR 25 100 FIAR 48
AH e A 2 R AR, s AR U R A R
(R RE T e 4 e | O 4 ) 2 ol v B R DR 1Y 4 B
PR R G IRer i 2, X R AR MR th T v
Ko EHT 38 B E AR E TG v 4 1 A 5 AR A% 2K
ARBER Y 2 BSR4 ol 2 0 T ik 4 B 2 AR Y Al
CTSO Yyg , HiE A Gl = AH I 9 38 A 26 1k 223K, 1 )
5 A A D A RIS AT S T R
BEXF b3 ) R, AR S gk %k [ A M s LA
SRR AH O AR B 1 0 35 T R DA K [ P A A 7 o]
T T GO0 e 475 B B A 1 AR DG H AR ZESR AT 3 A F
9, BFRAH 53 AT oK, U 94 8 45 [ N Ah 6 T iR 4%
AR AR 10 5 T TR RS A L2 5, D i
AR MG A A E SR L S % S UL
AR, AR SO R TR 5 AR A AR AR S CTSO Bt

SR BB BN, Tl & MRBEEEFWEMER[]]. RA L% 5 #F % ,2024(4) . 142-147. SUN Y L,

YANG H B,JIA K S, et al. Airworthiness requirements of aviation temperature controlled containers[ J]. Civil Aircraft De-

sign and Research,2024(4) ;142-147(in Chinese).

142



2024 4E55 4

MRS 5 S TR AR A IS T 2R

GHIPSLTES
| RAY B a2 A TP

MR SAE AS6163"° (i 2 £ B 46 -1k A 22 SR A
MR A2 IR FE W LA A AU B A
PR, A B 95 BB AR 42 e 4% 1 i) U 4 5 L AR
BRI FRGAHVCHL ; B AR 45 AL B 40 75 22 A1 Bl s
ML B A BB 7 CHL L, AR SCALER X A 7
A7 SRR TR AT IR (3 . A AR 428 B 2 A 19 L R
ARG 5 CHLHL IR BAT 5CHK )

A AR A Bl O AR AR DA 2 B, — ik
PR 1 BT o DR IEAR A P9 R R T E SR, AL
B RERS, FIXEEREEFERR R
Gt ARG B RS EH RGeS, FahRE
BRI RGBT A ISR Thie, LA DR 48
N R BRI RS TR, 2 B TR AR T8 N S PRI
JERPAERIR R R a7 O IR & TR NS
PR R AT =

EREL R
LA . FIBR gtk

AT

I

BT
e

ettt
i

Ik

e TEL N JIHE

s e\l

B1 M=REEEENE

2 BiA iR ARG TR R

AN TFEE AR A, L ZS IR P SRR AR i T
5 CTSO T AR CTSO Hifg, Hivh CTSO TRE &
05 & CTSO-C90e H [ & AL 4 45 AR A v 1) 0 5
SEHAE CTSO YIHE AR il B 45 i 3R 42 S b 4
Tl A 1Y 3E AL 25K . H T AT 2 25 A S H R AR
#EHA 28 R ZE TR T2 23 2015 48 & A ) SAE
AS6163 (IR 45 45 B A Pk RE ok ARy 75 ), A
W ESRE &G, I BT 55 % i H AR dn g
FL L A P A oK, SR RSB 2SRy FAA ITRRCH
i e 4 ) EASA — BLTE FR PR X I AR R A T 92
W% TSO/ETS0-C90M) | 7S Sl fifi 2% Y 48 4 2
6 CTSO TR 4F ny & At 225K (AE CTSO PR &R

(143 UL R N ALAE AL ELR RIS
2.1 FEAiRP R CTSO ThfRrEHTER

HAJE CTSO-C90e W AEHEAH I 432, il 2 et 4% 5
LA B T Type2 257 H CTSO T RE &4 401 1
SAE AS36100C™ ( fii 25 57 12 %% 2 3¢ B -ME fE 2R A
D 7 ) 1 A D& 2K, 3k 5 7 W) = % SAE
AS36102B"! (fifias 572 4% g e B - 7 vk ) | Bt
MR IR BT % 52 R RTCA DO-160G' #4171
5 KF SRR AR 1] o0 258 350 424 g LA 22 5K 1y
et CCAR25' 45 25. 853 (a) S5 S Bt 5% F #E4F
12 s A ARG A 45 BAbe ik, X FiRs A%
8 CTSO THREM S % i oK, LkAr e b 4
TEAH ARy % AR SOR TR
2.2 iR didl CTSO DhRem b i EER

AR YR SAE AS6163 X i 2% I 5 4 25 44 Ik
CTSO YIfE B ELR LA XS 2% CTSO-C179a" ) St i iy
I3 £ A CCAR2S SBAH G o G JLmlh, 45 A 1R
PEAEBERA T AT A o 200, B S M B T A s A A
EHAAE CTSO DIREMIAH T ATELR |
2.2.1 #BHYL EWIS ZEK

AN R NRE RS E2H 43
SRR, AR RS MR RS RE R ()
/i) M AL IR G (EWIS) . BRI
HIRRG TR 2 R — N B AT, i
A A TG e TR S T 4 A A 1 2R I 1
TCHRAMRFRI B 1, 32 2L 0] 504 45 A 4% [B) B /N L TE A
AN HE Y EVINNES K NS/ A S 128 NN E
I ERR A E, W IE AT EWIS
BT IE% CCAR-25-R4 # H 7038 A AF S BR
2.2.2 MEREEELR

DO-160 ¥ 355 % 5 I A & v i 1 30 L o i 3t
5 TAEM BRI A5 b i TR Tk
CTSO TR, H: A 52 56 %2 5K A5 58 4 3 4 220K
—3, Wb, ASCRH RTINS

IR A VK HE RTCA DO-160 46 21 5 “H”
AP RE B & 5 32 8 R GE A G HRAE B R i AT
HLRE T 0, 7 SRS N 5 AL — B, K5
BF, Ry (R 4 AR B A AL Tz AT IR A, HLAb T e Ak
IRZS, W 2 iR,

TEFEAT HB R T4, XF 100 ~6 000 MHz 75
FEl PN 4 4 0 i S A TR B I o, AR A 3 TR A
I BR AR, A A 34 | Fi 4 Bl B R R AR I AR

143



I 5 S

B 155 #

B2 EEEREEETRARE

SR P P A ) B S I R A A o L
AREL

80
_73
70 = —
=
P ]
= » 568 st o
8) 6.
3 L1 i
g 1 1
=2 50 1 - (3% = 7 L) ;
S 44.61 a7
y 453 i
# 4 1 £ ‘
40 37.74--B8.1 H
30
-27k
25- (="
W52 323;)40 TS :2:516
Ts Hu
100 1000 310016 000
$iZ/ MHz

B3 BEHEHRTHESER

2.2.3 WA

U072 A B 2R A I 38 A S 56 e B 2 TATA f&
K S LS DGR 3.9, 2. 2-Ri 3y iy gk | BNAE A
BHRP SRR 2. 1 m AT — ST i 8
FEE, B3R R A 20 LA A i (B K g3
FREE A 0.418 A/m(0.005 25 &) .
2.2.4  PUEBERRE

TR AR LA N 1S0 1124210 3.4 #AT
SPeH R RITE 1 s N, AR 81 kPa ¥
915 kPa, H W3 a3 3856 5% 43 B 1 7 12 2 B TR 4R
S RNy S RS L UV N NS G| 7ty
BATP=A M, W2 BT R

(1) fEHIFE T SE B B DB

(2) BHR IR 2B E D5,

TR FH Bk ) 7 2R R 11 25, R 5 R RS
A 25038 XTI 75 05 2 oK, 55 B8 75 76 B B[]
144

PIFFJR, AR5 1) R H 30 At itk 522 1 490 52 v 1 /2
REIRAE, WOCRFHAS TR IR, 46110 B RE 16 A2 f5 K
PR A7 , SR A TREURE e 12K
2.2.5  HdAER

1) 4R B EURIANTIR F

CTSO C173a"" rfrig ST B4 B SUR AR i it
FEHUARE AR R, #Id% I8 RTCA DO-2931"
(1) 38 LR A T HL I

2) PHAM

Xof T A AT 7 A Y R Y 4, AR CTSO-
C142b  HEATFUGIE ; T 77 7 f S L, A e st E
B S CTSO-C179a TAIIE, 875 B2k RTCA DO-
311TRT DO-311A 25 5k 4 M 445 DASIE WA ] 72
PR T RE LT I RTCA DO-311A AR

AN ML B F Sl 1) 335 0 o A , 5 22 5 55 A N AL
RURREIR A5 A 2R AT, i ¥ 787 HLAYAT 2% Special
Conditions No. 25-359-SC BYER . WRHIEZ L
TP 22 WO R S5 ™ % 4 AR R 2% A SR 2R A7 348
e E
2.2.6  [H#ATERE

T A S 26 A 45 0 v 5 T 0 4 Rk BEL AR P B R AF
4 CTSO-C90e HYE R , CTSO-C90e F A H SR ity H:
ARl HBEIAVEREMC TG CCAR-25 Bl F &5 1343
(a) (1) (i) BYESR AT 12 s T ERBER LG, 2R
AEAERE R R A A CCAR-25 B 5% F 25 13543 (a)
(1) (Giv) R RT s B AT RE R 15 s /K1

Ht 2kl HL 4R AR CCAR-25 Fff s F 465 1 %64)
(a) (3) MELR AT 6020k bEIREE . RH/INH $os /b
(R ZE B/ 4 BT LA R S B B be i 58, — A Ky
AT T RIE S W E m, bRile a/h
TR  Fe ] BT T ek B BRSO
Lite

B R EESR LA AL 40 I AR 35 42 4 2 A 51
THEORM BT A A 4 8 4 RHE B BB A R AR I
JS B A BELA 6 R 49 I A AR B0 R A R
SRS SOR 8, F A BRI S 25 A A
PN e o A
2.2.7  MARMIGER AL RE R R

M PR AEREAR I TR EE R R85, Kt
B BB R A S 35 /& 49CFR 55 100-185 #3432
KT R G VST EA T VEA



2024 4F55 4

MRS 5 S TR AR A IS T 2R

2.2.8 X RATLHHZS BRI 1 RE 1 52 1)

TR AR R T I, WA 2% RN KL A Bk
BRI, X RAHILIK K 25 R AT B R 000 8 2 W) F DA
AR T LA 25 )&, LAk S f5 2 LS AN
BT F£ CCAR 25. 858 ZR S8 H KR ITFH
2.2.9 RGeEtatr

WA T R R e % Ve i, DL R BRI
SEBEFAMBIT XS CHLIN R G & A R
2.2.10 BN TR AR Y ] S

A SR B F 1V T WA 20 2 R AR AR 4 1 1
FIPTEENE SR BB E X, & T E
2 WK HE RTCA DO-178 FRALAE A AH R 254 Bk
WATERAF BT, B A 0 R IR T E
%, T E 9, HIE AN AR YE RTCA DO-254 Fil
FAA AC 20-152¢ MLEk B FRE B RIETE B ) P e
SCAMLER FL R ) SR G B SR A TR0
2.3 fizin s SRR NG A 2R

A2 A SRS AR RS E MK HE CCAR-25-R4
SE A DG A S m, oA 5 o 0 R E N S B
PR KB R G % 5 e  EWIS 45 4 2L
SR AR SOSN8 £ 2 A 20 BIL G JE S i) 1) 2% A T
WIRHT,

2.3.1 i FE.OMEES

WUZS AR S A FE AE K I CTSO-C90e HEAT A
BRI, o3 I T SAE AS36100 Ay E 3R, HE AR
SRS B K 38 R O SRR E R AR
oo A 4 L 2 R R AT BRI, L S A B AT
SAE AS36100 F1 TATA X} 7= i ¥ B2 il i 22K, 7E
TKHLEE e AP T, 6 TR CTSO-C90e 47
O AL F I T 5 B S A 78 o AT 48 32
BLS AL 28 A W A T4 A R R

HI T A AT DA AR AL Pk () L 2 7 8, TR HEA T A
N7 1) 28 4 BT, o o) 28 T A A B R 4, THOR
e BR2E BOIR 2SR A 2% 20 4 A 1 0, A0 5 H EE O AR
B 5 RO PR 25 2 A 00, DA X S 1 AL A
e M T o PR Y R R 28 A A B
2.3.2 RGEAVEST

AR A e A 0 IR BE R R R 2T K PE CCAR
25. 1309 2 M ER , 3T SAE ARP4761 $#24L [y %
SR HT O, T R R G 00 1Y T RE S A BT
(functional hazard assessment, fijFX FHA) ,#iE€ &R &
FHOCH BT A DR, B4 TR R G D Be i T A 2 &80tk

B, FIEFEEEAEL S T e B —MEER
RCIRAS 002 5 R RO A M S B TARIR S S CAT By
B 10 R RO A G AL 2 RN 3R 7 1Y) e 5 B o
BRSO FE0 25 25 &1 %434 45 1 A 2R S80Ik s ok
30126 R G0 Vi (PSSA) | i@ it PSSA 4347,
FIWE RGN AL IR T A FHA (220K
2.3.3 TEReR g

TS HE B AR 9 U B 1 8 e i I A N AT IR
SIVFIERGE AL FEAE AN BR T v FE 46 B R AL AE
CCAR25. 1461 (a) FLAE : & & BB 7% + i & LA
BARZ(b) K (¢) B (d) BELE , I EBIXT 25. 1461
AN AT A M, TN R S B A 7S Bk CCAR
25.1461(b) . (¢) . (d) HEyBE—FhoR RS
2.3.4 MR ATEEMANSE RN R G R R

BRI A0 5 R 244 I 2 48 Fn 2Kk
FRGUAT ORI, 0 Y 1 4 e A 1 A 1) e XU HE
FGe AT AT RE AR " CAIL T A P A A0 B e
EMTRZ I RIS PRI R K KRG, HIE A
A 3 AT 235 4 TR 6 R R 0 f B0 i VL 4%
SEBERE N N 25 0 22 G AN K K R GRS, 2R
P AR AR TE AT IR G, W A R B LR P
Ui CHLIAEE DL R 25 H8 0 32 G0 1 22 e for B 5 Pl
B RAL— 3%, ISR T N GE 2o A S A T 5 i
ATHGUE . AT AR FH A B 40 B8 F 53 43 BT 14 O
KIMATAF A PEUE B, (H FT 48 25 1R 2 B iE N C 438158
I IR AR R ) 2 LM, A ARl ) b T S 5
FERERAF A3 M 1) 25 A —F
2.3.5 RIESERAHIE

T A7 A2 A DA FE b ) R A Al FH R0 A S FRL iz
54 CCAR25. 1353(b) MY ZER, HAS fo 44 i il ik
WA T AR DA LT PR L A DG R ] S5
TR SRR R vk A R T O TFR L  EEK
2.3.6 MEFEHERGE AT HIRIN L 20,

TERATIE N R R REASH TR
TPy PR sh sk vp o T ESNE B
2.3.7 EWIS

MR SRR AN CHLAT HL RS HE , WA 7E K AL
PR FHEITREAAGY EWIS £E8EAT X T EWIS
AHOC SRR SR FHBE T U0 T | S 50 2 i 4 AL - A A
KA, AR IR R A B
ARG, JFHAE CTSO HER T &FIE T EWIS iy
FFE AT, WA R 25 JBAR T A e Bk, HARY

145



5

Sk B 155 1)

EWIS %% # f #& 25. 1701, 25. 1703, 25. 1705,
25.1707.25. 1709, 25. 1711 25. 1713, 25. 1715,
25.1717.25.1719.25. 1721 .25. 1729 4

2.3.8 FrLLidfiire sl

FH I A2 B AR I8 4 B B A I R 2Lad A s 5
FLFGLEAAH T4, DA A2 8 N I 6 M (| %2
B FNAEAP A SR A
3 &

B XHIZS IR AR 2R 9E CTSO DI BE I 2 , A
SCH I XA EWIS 520 PR 5 00 i | R
OB | H 9t A5 T R AT TR A0 AR R AR BT X
2 IR A B R AR R ML B I T LR, JE iR TR AR AR 2 4
X AL M) A5 Ay 5 5 1 i o | 0 AR T A 40
B R AR 55 B8 K B0 2R 48 1 5 ) 45 R 2R U AN
SGE T AU R SRR P A R SR KSR A HTIE A
CTSO BUUEFEA T 18 ML 56 1E FNIE f5 28 HL 58 $ 4t — 2
F5 4, RIS R JR 7 o A N 5 X M 25 10 4 S B A 1Y
AU AR S

S 3k

(1] PEER MR, S 55 R AR A4 (S
) : CTS0-C90e[ S]. dbmt. [ R A= &y, 2023.

[ 2] Federal Aviation Administration. Unit load devices:TSO-
C90e[ S]. Washington, D. C. ; Federal Aviation Admin-
istration , 2021.

[ 3] Society of Automotive Engineers. Temperature controlled
container ; performance requirements and test parameters ;
SAE AS6163[S]. U. S. : Society of Automotive Engi-
neers,2015.

[ 4] Society of Automotive Engineers. Air cargo unit load de-
vices: performance requirements and test parameters ;
SAE AS36100C [S]. U.S. :Society of Automotive Engi-
neers, 2020.

[ 5] Society of Automotive Engineers. Air cargo unit load de-
vices ; testing methods;: SAE AS36102B [ S]. U. S. ; Soci-
ety of Automotive Engineers,2017.

[ 6] Radio Technical Commission for Aeronautics. Environ-

146

mental conditions and test procedures for airborne equip-
ment; RTCA DO-160G [ S]. Washington, D. C. ; Radio
Technical Commission for Aeronautics,2010.

(7] ERMMER. @52 CHLE AR : CCAR-25-R4
[S]. dbst. e R S5, 2011

[ 8] International Civil Aviation Organization. Dangerous
goods regulations; DGR-61[ S]. Montreal, Canada: In-
ternational Civil Aviation Organization,2020.

[ 9] International Organization for Standardization. Aircraft-
pressure equalization requirements for cargo containers:
ISO 11242 [S]. Geneva: International Organization for
Standardization , 1996.

[10] A RAME R, MR RS BT & H b4 : CTSO-
C173a[ S]. db5t. P R =S R, 2014,

[11] Radio Technical Commission for Aeronautics. Minimum
operational performance standards for nickel-cadmium,
nickel metal-hydride,and lead-acid batteries: RTCA DO-
293 [S]. Washington, D. C. ; Radio Technical Commis-
sion for Aeronautics,2009.

[12]  EERAWE R, AT 78 81 i R L 2« CTSO-
C142b[S]. db5t . v R A= Jag , 2022.

[13] HERAWME R, 7K AL % 0] 70 H AR F | Tt A
FIFE I % 48 : CTSO-C179a[ ST, db st [ R FH i 2
J&1,2015.

[14] Radio Technical Commission for Aeronautics. Minimum
operational performance standards for rechargeable lithi-
um battery systems: RTCA DO-311 [ S]. Washington,

D. C. : Radio Technical Commission for Aeronautics,

2017.

EE T

B o, AE MR, ERHRS 6T BRI
#EALF &, E-mail : sunyanling_hd@ caac. gov. cn

R B BERA, ERBHRS 6T S ARIFH
#EALF &, E-mail : yanghongbo_hd@ caac. gov. cn

BErll B A HAIEF, TRHRH 6. RS RIT4
B3  H R IEAUIGE . E-mail ; jiaks@ staeco. com

BFEE F,AE, a8 IRF, TR RARE S
79 KRB EALIGE . E-mail ; zhaowy@ staeco. com



2024 475 4 1] MRS 5 S TR AR A IS T 2R

Airworthiness requirements of aviation
temperature controlled containers

SUN Yanling' YANG Hongbo' JIA Keshuai’* ZHAO Weiyan®

(1. Shandong Safety Supervision and Administration Bureau,Jinan 250107, China;
2. Taikoo (Shandong) Aircraft Engineering Company Limited , Jinan 250107 , China )

Abstract: At present,the main airworthiness regulations for aviation temperature controlled containers by the Civil
Aviation Administration of China (CAAC) are based on CTSO-C90e( ULD Pallets, ULD Nets and ULD Containers
(Unit Load Devices) ). This standard applies to all pallets,net and containers,but cannot fully cover all certifica-
tion requirements for aviation temperature controlled containers, especially the airworthiness requirements for Non-
CTSO functions. There are also no relevant industry guidance in China. At present,domestic applicants only con-
duct relevant approval work by referring to CCAR25, which leads to the applicant lacking corresponding airworthi-
ness verification basis and the bureau lacking corresponding audit references. Based on the above situation and
combined with the experience of domestic aviation temperature controlled container airworthiness certification, this
article summarizes a set of airworthiness certification test methods for aviation temperature controlled containers on
the basis of analyzing foreign aviation temperature controlled container airworthiness regulations, technical stand-
ards,and test methods. By describing in detail the airworthiness requirement methods for aviation temperature con-
trolled containers, this article forms a set of processes suitable for airworthiness verification of aviation temperature
controlled containers , providing a basis for airworthiness verification for the applicant’s application for temperature
controlled containers and provide reference for the bureau in the audit process.

Keywords ; temperature controlled containers ; test ; airworthiness ; technical standard order
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