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Abstract: Icing of aircraft engine fuel system is a key problem in air transportation, which is related to the safety
and reliability of flight. The relevant standards, regulations and research progress of icing in aircraft engine fuel sys-
tem are mainly introduced in this paper. Firstly, combined with domestic and foreign relevant standards and icing
test process and other aspects, the similarities and differences of civil aircraft and military aircraft in design criteria
are described. Then, the latest progress of icing research on fuel system is described in detail from the aspects of
icing mechanism, ice growth and adhesion test. Finally, the key research direction in the future of green, intelligent
and fine icing test standard of engine fuel system are pointed out, and the related research of engine fuel system
icing is prospected.
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Fig.3 Overhead diagram of centrifuge

setup for adhesion test

Pt R UK B B R L, DA [ B Y
0 J7 R AR 5% 1 30 R B o A R S
VKR 2 7 I8 V%, 6 BB R0 g BT LA R AR
Bk S B BB . T vk LA B 2 7 B0
T38RI AR N SRy 55 T vk i B

Pittenger ™ {iff FH i 3 25 7 £ AR WF 5% vk — [ 44
FTHT Y I ) R v R R B g G BT 4 TR  7E Al K 2R
AR IR T 6 R AR A R 5 TR UK
A A A A R B R R Rt i g 1 6 R
&2 A1k

computer digitizer
M1 B2
M2 f £ M2 5
%
.
1|\ N ;
a \ v BS ,
otodiode
photodiod;
constraining Subst\:ate
material Ar
\ ’ laser
Nd:YAG laser a
H
I —
_U—-————'“i mirror
H
H
U
U
U
mirror w/
energy absorbing coating hole in center
film
4 BOGHORE B S HOLS W B %5 R

BT A s R
Fig.4 Schematic diagram of the laser spallation setup

along with the laser Doppler differential

displacement-velocity interferometer *’

2 ol B A AR R — R T ) R B Y T
V5 5 TR GlORBE TR R i — [ R ST A AR LA
HEAT WA ol o X WA BF 5T 3 AT LW



54

T 1E A TRBLIR I AR G 4 VR ATE AR 45 A 147

ZE UK AE B 3% 10 I SRR R TR VK AE 2K ZE R
W AT R o Al i), Gl 4 5 7 ) RO AR
B 42 vt 55 U AR VKON BLAE 09 B RL | 4 5% 3 fE 6% 48
B 5 SR KN ) Z B O R o xR AT LA
BIPLvK )2 5 3R Z B HOWAE BEE S /2, A 8T
P UK B 6 0 89 53 1 )2 T LR

IO 247 AR W 2 0K 2 5 K 43 1 Y 5
JE AT LA AR A5 A 04 S TS B R 00 B Sy B
B WS T o OGRS TR BE A8 X UK B & ) 9 B
HEAT B D &, AT DL7E S0 00 2 MR B rh LK AE B
ST ETT R

R T AL R B 2 R D IE S DK B T B
AT R A Y SE e B A D TEOUE B S PR EE L TR A
FE AT VKN I HLBEER A T W A B

Matsumoto %5 F T 40 2K 24 19 SO0 451 4 X
XF UK AE 4 8 B bF b B O AT E T, an sl 5
N LR TR TR A RS HAB MR AT LR, &R
59 Y)Y I3 B vk B A D0 R vk G BT RR 4G
55 3 T BE A A B(E Y He A Gl K 42 e 1Y 5 U
N 35 SR vk BB T oK R B T AR Y b (R R S
L), E B K2 B e i A R o

Chamber

N N,+H,0
.

Test Plate

1Thermosensor

Heater

Temperature

Controller
Pure
Water Tank Turbo Vi
Molecular acuum
Pump Gauge

5 AR O L

Fig.5 Principle of nanoscale micro scanner

40 K GOW A AN — i 3 R A AL RS
A TE 29 K 9 551 B L5 R S DK B R 3 R A6 A AR
IBCSG T DK B 25 A7 DA 08 15 0 23 R AR 0

b — 2 TR T VK= B 3 71 i 52 31 1 52 i [
R, R R LA B B R (WS K A R K R
e EREEIRLRE ARIELA ) S5 A B T B 4 1 B A
TEA ) 25 A8 T VK BE 6 0 9 28 AR R X el
BRI R G0 S AR S 2 S5 UK IR S 1 3 5 WE 5T & T
DA i AL 480 52 B A 26 1R R S UK AE AN [l R b
0 B 5 3 R LR AT B T o E T S B

[34]

FH R B KA
2.4 RERE

TRHLAR I AR G4 kR 5 L BT 5T AN I BE
N e ST T3 58 B A S8 ELAT B B0 R
AL T B T8 g0 B B AR 3 R B 2% A BTk
HEBUA 1 B oK B A, I O R R B RAL BT A A
I AIOEON S A DO I RS TITEE E N
=R NIAUE S 0UE VI BER I NE s 2 NP S e
HARRB I Sz 2tk X D R
e IR R R AL R N TR RE R G, LS
IR 2R L IR 2, I 1T 58 VK2 B JCA s ] X6 iz
R L EME 5 2) Rk B WL AT RE 50 58 B 2 L5
P8 TR MRRL: RR 5 e 5 2 G
f14 L ol PR S A, S [ i D R i R G 4 UK Y
SR IR MR 2R L 4G DK TR A BT 5 R 4k 2 4 5
PR TR A DR J7 S8 19 e, LA AR TR AL 7 A i
KRFM T WL ARIBAT . TEARR, EL R CTEA
e EgG MM Z R AT R AR T B, L
Fi e b TR AU £ T A AT R AR

3 XHBAH R ZEEKIRIER A

Ja 77 B AL 3 B AT xR ALK R G E 2
SE T AR B bR o LR AL R . 7R R T AL A
e LA R L BRI AR SR A UK R AT S PR BT M
TE NS IR AT AE — L8 52 7% I Ml DL g e ) [R) R . K 5 2L
it — B RAT I, i 2 B HEA BT SE PR T O
T g, LA OR TCHLIR T AR G AE BTt | i i 0 E AL 4
i R R A URPR IR

3.1 ESMriE

E 0 NP | o/ T I Al W S DR T
FOMREOR By SOk m ke A R R,
UnEXR EESERE R EMERCETFRET
F 5T MR A PLBR IR R, 20 ZAE 08 IE
BB R R UTVE S T R G0 AT AR A .

L E VR TR 25 (SAE) 1964 4F & Aii /Y
CRMLER I Z G0 45 VK In) B0 25 )9 25 A LK
BR QAT I A A B A R i K Y it
Kok 2R g 2 R TS S8 R TRAIL A A0 AR A
f4 TC B RN 25 A, 76 R TR 3R G AT 42 2 10 o i B K
(R NI A /eI R oS (i N Rl g VR S



148 fiias TR

L 515 %

0.2 mg,

CRAUIR I 22 g8 22 2 MBI )™ T KL
2R G822 BT 9 b e, BEA R LI 2
b QR (BS e N T B V1D L S R G [ i
SCHE B IRBLRE T MR 2 G4 oK B A G 2R R
J7 R R T o CRBILIR I 28 90 0 A 4 vk il i )
e S Aly b SR AR ) T R Il AR G SRR A A
U8 T 45 VK TR A IS AR Y 4R K O 3, R i
KR A C K G AR B K

G i 288 RO S o D) ) 7 T A 2
L U ) A3 A Sy R TROPL A A T RAL A 4R 5
PERLIE SCE, HLAE T ROBLAA Il R 58 245 vk 56 Tk B AR
K BE B 5 K YR

FE) 1 45 2 TRALAA T 28 8 45 DKt 38 AH AR vHE A
MUE A8 37 R ERCHLR I R G0 vk 9 TR it
@ MUIAE , 4 7 M e 1 1 02 0 B I 4 4x A AL
USR5 9/

3.2 ERitRE

[ N RHIEHL AL AR 5 [ 7 R AL T Rk
AT HEAT TR R G 45 vk B T bR v AR 5 A
R A =R T TAE .

iz 0 2 TRMLAE WA v ) B R R G AN
1145 VKR DG I B T o, 56 T 45 Uk il T BAR K
CCAR29. 951 (c) 4% 3R A2 “ BRTh Je 7 27 “CRY F K
T, IF BB 10 LA & A BT i i 2 mL JiF 257K
(4 1gal % 0.75 mlL, H 1 gal=3.785 1), %k 5
A H B Az 47 TP AR v] BE 1 B 09 f i A A ok AR,
CCAR25. 952 (a) #2250 F 43 Ht FE L 24 R A
SRy L I R WA T R G AE A R AT BE B AT 2%
PR D Re e, a0 SR T 2 AT I 00 )3 58 B A
filf MUK I R G sk e A R T R SR T
YEREVERY SR 117 ] B 2R R Je 7E 27 “Ci ]
IKAELAN, SR 5 B 10 LIRS in 2 mL iR &5 K7, bik
TR EEAE = R T R E A T T oK TS gL 38 B AT 3 A2 1Y
Il FORAS 5 CEHLRR I R G845 vk In) B %
B —H,

CRALER M ZR G2 5 B 14 45 VK EE R AR 55 )+
T R BRI R G845 UK 3 O AN R L AT Ml T 9 R
H5RATIRE AL G P 0 2k i S 5Ok &
AT TR -

CRH TCAHLRA I 28 58 B R 25 vt 56 Rk )
FE B FH A 25 8 v 45 vk 56 09 B 1 A O 2% 14 R

W9y 8 S CRPLRR 0 &R S8 R 38 1 25 ok
YN

CBE I 22 G2 RN A 45 v 0 )10 = R A 25 1F
R E R S TR AR O WED A E R R TS
45 45 vk 56 A0 T R S I R R R, sl e
AR Y 35 2 25 CRALER 0 R G2 0 1 45 0k
RN

CRFH RALIR T 22 56 R 1R 285 vk 56 2Rk )
FCRE I 22 G2 AR A 45 v 58 )0 2 [ P9 6 T b 1
T B & AR R bR ORI AR R 5 CRAL
WK 22 6 R A 5 A 36 ) O AR T 6 2 0
CTRALIE I R GE 45 VK In) 81 25 )M v ff Y
AHTA]

ISR G , KRR B 5 E AN,
CEH TCHLIR 0 2 G0 A0 1R 25 vkt 36 225Kk )R
CRE &R ge s 1 45 vk 58 ) R R N F
0. 009 % , 1M CAHLKA I ZR Gt 45 K [n] 8 11 2 p& ) I
B g e 2R . BN R R 2R B AR
5 ESMrfE—3

[ N 22 G2 WF 58 ML X 0 25 2 MR il R 48 45 UK AT
S HLER S ST IRABE SR I W 7 RO R
BLCATIR S 8 0 TA TR $8 Ik 52 5 28 30 Je B R S HF o
ARI21 F1 CI19 By AN & 58 45 vK B e o 50, i 3% [
37 5% B, BE A ML IS N FR T 2 2% A 2R R
RAMETF W17 B i RHLTE R FER AP i)
A A A A

3.3 kWA BRZMEELE KRS

CRALIR I FR e FHR A 45 vk 50 ) 4 S H i
WA ZR LA KR IR 5 300 4 T R A o
MR I I6 15 B0 0 =28« 38 Sis § 10 N Rs B
16 K MR il 08 5% 38 2 AR G, e 2 ) X B = AN
HEEE LR

1) % gz 52 100 AL 2 fe AE (R IR I 1
A, AH R 3K 35 BEOK 2 BRI TR BEAT T AT .
AN I PR R G KR KR R D (29+3) °C,
K R A B AR ARG SR, K AE 0. 009 00~
0.013%,

2) N i B il - Y BADA A5 e TR AR T 4R
JE I i A v BEK AT REVE AR R GE . AN N B
VIER ISR B 8, AR B O (294 3) CH K &
B AT BL R B THER I T I 0. 2 mL Y
BB K, B N 0. 028 804 ¢



54

T 1E A TRBLIR I AR G 4 VR ATE AR 45 A 149

3) BRI 5538 T RE G - AT IR B I B B
g E T R KA RIR A, SRR B BR TS
0.53 mL 7K,

WIGIRE 9 (—2+£1) C,(—11£1) CU
K28 #is 47 0 Fe AR o

1) #E LB s AF R E R (—2+1) Crydl
R R 5 25%0 s fEIRE N (—11+£1) CIY
W rp RS2 ] 5 50 %6 5 10 78 L 45 #4217 Je IR
A v, S g ] 25% .

2) N Zis FE R RIS 2R 0 2CIRAE T,
BRI R B0 0 A — AR 00 R B T HE AT RRSE 30 min
AL

3) BRI U 55738 ) A8 i 46 TR 5 i 42 5 00
AR

i T R 56 B, T AR S RN TR S ) ML A
NGRS I o N IR RGN T DN
R AT AD 0 v R A AL TRAT — R B R
L S ECRYGR S AR R . MR R T KE B
H kA Z B RSN 2 BN R, ] &
B R R ARSI e 2a T
SEE R Y HH R LT A ST AT AT IR
5, BRI CATIRAS 5 B S RE .

5 T 1% it 45 Kk 06 R X A B TR B, N AR
52 HE IR 50 bR AR RSB h R G 4 vk ELE
M T RLEME S, EENAEOR T8 45
SV R AL AT I I AR T T IR B R T R K
1E BRI 2 G045 0K/ B vk BET A AL 5 56 U M
TR S 56 A& AT 3 46 174 DT BC B AL o P 5 AR IR TR AT
6 H A B X B S A AR RN bR o IR R AT ekt
FEAR , DAIE N 52 B by A 75 22

3.4 KRRE

B P A0 X TRAIL AR i 2R G 4 K 9 AF A 96 IR 7
EBEAT TORSE, AN ) RPL ) i 7 e Bt it a8 A A
PEIFAFAE R 22 57 o AR ARRMR I 2 GE 45 vk 38 4
JEErh N E R AR T AR R HES 1) $E
Il P B8 AU K i 235 DA 30 s v 199 — S50k A A B R A
P, A2 A BRVE 8 ARV (i 42 A BRI S A8 5 21
FTR R B AR Wiy 67 SR AR 2R 5 2) s B AL P ), £
5K FHHL HLE LG AL RGO R T AR,
B DR AE 25 UK 25 1F T 2 f AL R S IE W s AT,
A& THIXURS: B3 5 BE 1, A7 Bl T 1 A2 A W 39 A B
L2 47 7 5K, B A TR BLTE B R AR T AT
155 B9 PERE K F-

4 HRIFZ

XK Il 2R G845 DK B WF 5 TR o 2 O T, AL 4
e 2 AT IR R AR A% 1R R R A R 2 A
ST M AR A IR SR, AT T4
ARG NEERZME DB FRAAAN L . ARKER
G 14 P9 BEBIF 5 038 2o P A TR) A ek AT AL, T
%58 AR AT AR A A TS e 2 H AT
R 2R L4 R WT 5T B B RO

it 3 A B P A TRATLAR il AR G A UK B A o
WUEE A BT TR 2 U B B AR B R0 T ST E
J& O Ja SR TR B UK B AR AT TSR IR S it
PP T A AR R TT 5 IR0 R BE AL B BT vk N
& AR AR GEAEAR IR AR A T B B ah kPR RE AR AL T
A SR 5 92 5 I B A B AN W R B DAy S B
RS N T E TV /TR 2

TR R K 2 A7 B 22 S0k A I A2 AR
4 1T LB 0 45 D XUBS: A B T TRL i i
P v & Sh ALK Il 2R G B oK A B8 T R 3 R K
i G B 008 16 2 A B 9 RO AR F R 1l L IE i 22
SR, [R) IE T i g OB A 22 4 P AT BB A 4 S £
F S B LA AT B A i g HEA, LA 22 42 is A7
NARFER) H A7

& % X

[1] SCOTTY L R. Above and beyond: fire and ice[ J]. Air and
Space Magazine, 2010, 26: 1-15.

[2] Boeing. Air accident report: 1/2010 G-YMMM [R]. US:
Boeing, 2010.

(3] MG, BB, CHLHRIN R Goad U8 &% 45 vk % 28 1400 52 55

FELCL/ hE AL 258 Fm A2 EALF AR =R S K
B hE A2y, 2011 504-507.
GU Pengxiang, HUANG Yi. Simulation experimental re-
search on ice clogging of aircraft fuel system filters [C] //
The Fifth National Academic Conference on Chemical Pro-
pellants of the Chinese Chemical Society. Dalian: Chinese
Chemical Society, 2011: 504-507. (in Chinese)

(4] BRI, o0, PhIg . BRI AR G2 15 AR X 7K A AN TR IR Rk

AR RS [T]. e TR S HR, 2015, 5(5): 95—
102.
CHEN Kai, XIANG Hai, SUN Ting. Study on the effect
of fuel system anti—icing agent on water solubility in different
jet fuels[J]. Chemical Engineering and Technology, 2015, 5
(5): 95-102. (in Chinese)

[5] MURRAY BJ, BROADLEY S L., MORRIS G J. Super-
cooling of water droplets in jet aviation fuel[ J]. Fuel, 2011,
90(1): 433-435.

(6] BrZMg . &7 5000 Br s o0 A BT RHLEA I 2R 9045 45 vk



150 ot s TRk 5015 %
FRPELT] R RHLE TS5 WF5T, 2020(3) : 67-72. shear stress at shedding [J]. Journal of Adhesion Science
DUAN Anpeng. Based on the outline analysis method analy- and Technology, 2012, 26(4/5): 523-553.
sis of the freezing characteristics of the fuel system of civil air- [20] SAITO H, YAMAUCHI K T. Water and ice-repellent
craft[J]. Civil Aircraft Design and Research, 2020(3): 67— coatings [J]. Surface Coatings International Part B: Coa—
72. (in Chinese) tings Transactions, 1997, 16(3): 3-17.

(7] k. Fevle KA s v Bk il 45 vk o5 SO0 £ 23 7 5 KU 32 7l [21] LIAY, MCGILLICUDDY D J, DINNIMAN M S, et al.
[J]. RAUERE, 2016(7): 61-68. Processes influencing formation of low-salinity high-biomass
LI Yan. Cold weather running fuel freezing accident investi- lenses near the edge of the ross ice shelf[J]. Journal of Ma-
gation and analysis and risk control[J]. Civil Aviation Ma- rine System, 2016, 166: 108-119.
nagement, 2016(7): 61-68. (in Chinese) [22] PLUS A, LEE J, KIM M Y. Integrated gasification com-

[8] Boeing. Air accident report: AAR1/2014 [R]. US: bined cycle process simulation using [J]. Environmental
Boeing, 2008. Science, 2010, 35: 1-12.

(9] JwoCoT. MR ™ALz ik ok A AE e 8 R a5 [ ] [23] MALONEY T C. The collection of ice in Jet A-1 fuel pipes
BHE LS, 2018(5) : 45-46. [M]. Rutgers: The State University of New Jersey, 2012.
QU Yuanyuan. Research on the existence form and charac- [24] MALONEY T C, DIEZ F J, ROSSMANN T. Ice accre-
teristics of water in aviation fuel at low temperature[J]. Sci- tion measurements of Jet A-1 in aircraft fuel lines[J]. Fuel,
ence and Technology Vision, 2018(5): 45-46. (in Chinese) 2019, 254: 115616.

[10] 7Frakds . HAAT A5 vk D7 R WRFEID ] e« Pl 2 [25] ELLIOTT J W, SMITH F T. Ice formation on a smooth
LR K2, 2019. or rough cold surface due to the impact of a supercooled wa-
QIAO Jixin. Research on fuel pipeline icing test method ter droplet[J]. Journal of Engineering Mathematics, 2017,
[D]. Nanjing: Nanjing University of Aeronautics and Astro- 102: 35-64.
nautics, 2019. (in Chinese) [26] JAFARI R, FARZANEH M. Ice repellency behaviour of

[11] M, FAMS, REA, . T B IS 0K R 25 vk superhydrophobic surfaces: effects of atmospheric icing con-
BB SR B L BF 5T [J). M LR E R, 2022, 13(2) ditions and surface roughness[J]. Applied Surface Science,
64-70. 2015, 349: 211-218.

LIU Zhenguo, WANG Yusong, ZHU Chengxiang, et al. [27] SOLTIS J, PALACIOS J, EDEN T, et al. Ice adhesion
Research on the effect of water temperature on ice adhesion mechanisms of erosion-resistant coatings [J]. AIAA Jour
strength based on nucleation theory [J]. Advances in Aero- nal, 2015, 53(3): 654-662.

nautical Science and Engineering, 2022, 13(2) : 64-70. (in [28] MAKKONEN L. Ice adhesion: theory, measurements and
Chinese) countermeasures| J]. Journal of Adhesion Science and Tech-

[12] MESSINGER B L. Equilibrium temperature of an unheated nology, 2012, 26(4/5): 413-445.
icing surface as a function of air speed [J]. Journal of the [29] KRAJ A G, BIBEAU E L. Measurement method and re-
Aeronautical Sciences, 1953, 20(1): 29-42. sults of ice adhesion force on the curved surface of a wind tur-

[13] BLACKMORE R Z. A new model of spongy icing from bine blade[ J]. Renewable Energy, 2010, 35(4): 741-746.
first principles [J]. Journal of Geophysical Research Atmo- [30] TARQUINIS, ANTONINI C, AMIRFAZLI A, etal. In-
spheres, 2002, 107: 9-15. vestigation of ice shedding properties of superhydrophobic

[14] LAM K W, LAO L, HAMMOND D W, et al. Character coatings on helicopter blades [J]. Cold Regions Science &.
and interface shear strength of accreted ice on subcooled sur- Technology, 2014, 100: 50-58.
faces submerged in fuel [J]. Aeronautical Journal, 2016, [31] GUERINF, LAFORTE C, FARINAS M I, et al. Analy-
119: 1377-1396. tical model based on experimental data of centrifuge ice

[15] SCHMITZ M, SCHMITZ G. Experimental study on the adhesion tests with different substrates [J]. Cold Regions
accretion and release of ice in aviation jet fuel[J]. Aerospace Science & Technology, 2016, 121: 93-99.

Science and Technology, 2018, 82/83: 294-303. [32] JANJUA Z A. The influence of freezing and ambient tem-

[16] LEER W, SCHULSON E M. The strength and ductility of perature on the adhesion strength of ice [J]. Cold Regions
ice under tension[J]. Journal of Offshore Mechanics & Arc- Science and Technology, 2017, 140: 14-19.
tic Engineering, 1988, 110: 187-191. [33] PITTENGER B. Investigation of ice-solid interfaces by

[17] RYZHKIN I A, PETRENKO V F. Physical mechanisms force microscopy: Plastic flow and adhesive forces[J]. Jour-
responsible for ice adhesion [J]. The Journal of Physical nal of Vacuum Science & Technology: A Vacuum Surfaces
Chemistry B, 1997, 101: 6267-6270. &. Films, 1998, 16(3): 1832-1837.

[18] ARCHER P, GUPTA V. Measurement and control of ice [34] MATSUMOTO K, HONDA M, MINAMIYA K, et al.
adhesion to aluminum 6061 alloy[J]. Journal of the Mechan- Measurements of correct ice adhesion forces to metal test
ics & Physics of Solids, 1998, 46(10): 1745-1771. plates in nano-scale by using SPM[J]. International Journal

[19] FORTIN G, PERRON J. Ice adhesion models to predict of Refrigeration, 2016, 66: 84-92.



54

T3 A5 A TRALIR I 2R G 45 DK 5 £ 5k 151

[35]

[44]

MATSUMOTO K, AKAISHI M, TERAOKA Y, et al.
Investigation of method for measuring adhesion force of ice in
nano/micro scale by using SPM[J]. International Journal of
Refrigeration, 2012, 35(1): 130-141.

EME, WS, AT . s 2 BB KR UK A IBIE 43
BrlJl. fiss TR kR, 2012, 3(1): 116-119,130.

WANG Haitao, CHANG Ben, LI Chenghang. Forensic
analysis of airworthiness of transport aircraft for anti-icing
and deicing[J]. Advances in Aeronautical Science and Engi-
neering, 2012, 3(1): 116-119,130. (in Chinese)

TR . TRRSE R R AL N YA 2 A W) 4 A A ORI Y
[J]. sE S5 E L 2023(47): 185-187.

YUE Haili. Research on airline safety management strategy
from the perspective of sustainable development[J]. China
Aviation Journal, 2023(47): 185-187. (in Chinese)

SAE. Considerations on ice formation in aircraft fuel sys-
tems: SAE AIR 790C[S]. US: SAE, 1964.

Department of Defense. Fuel systems: aircraft, installation
and test: MIL-F-17874B-1965[S]. US: Department of
Defense, 1965.

SAE. Aircraft fuel system and component icing test: SAE
ARP 1401B[S]. US: SAE, 2012.
Federal Aviation Administration. Airworthiness standards
for transportation category airplanes: 14 CFR 25[S]. US:
Federal Aviation Administration, 1996.

Department of Defense. Airworthiness certification criteria:
MIL-HDBK-516C [S]. US:
2014.

o RTALZS Jr . s il 28 ROMLIE B : CCAR-25-R4
(ST dbnt: hE R R, 2011

Civil Aviation Administration of China. Airworthiness stan-
dards of transport category aircraflt: CCAR-25-R4[S]. Bei-
jing: Civil Aviation Administration of China, 2011. (in Chi-

Department of Defense,

nese)

i G R ZE SR A AR AL R G IR A
SRAHK S : GIB 3212—1998[ ST, dbxt: o [ A R fff Al 2 B
e, 1998.

General Armament Department of Chinese People’s Libera-
tion Army. Icing requirements and tests for aircraft fuel sys-
tems and accessories: GJB 3212—1998[S]. Beijing: Gener-
al Armament Department of the Chinese People’s Liberation
Army, 1998. (in Chinese)

e N RFERE Tl Fi s BT . RJTRHUR I R G A
PREE KB BEoR . HB 8504—2014[S]. dbnt: e A RIE
AR Toll AR B RS, 2014,

Ministry of Industry and Information Technology, People’s
Republic of China. Icing test requirements for fuel systems
and components of civil aircraft: HB 8504—2014[S]. Bei-
jing: Ministry of Industry and Information Technology, Peo-
ple's Republic of China, 2014. (in Chinese)

WO R L A R . AW R G A A UK R . MHY/
T 9004—2013[S]. Jbat: fE A= R, 2013.

Civil Aviation Administration of China. Icing test of fuel sys-

[47]

[48]

[49]

[51]

[52]

tem and components: MH/T 9004—2013[S]. Beijing: Civ-
il Aviation Administration of China, 2013. (in Chinese)
RUAFBI, 2000 . RALAR I 28 58 45 viOs I 368 0 28R I A5 5 1k
FALR g HEET]. Wi A 5 TR, 2018(1): 40-42.

LIU Chunyang, LI Xin. Research on airworthiness require-
ments and compliance verification test of civil aircraft fuel
system icing threat[J].
ring, 2018(1): 40-42. (in Chinese)

TR, WRIEMS, BN A K S LR I 45 oK g e B
FELI]. s brifedb S it , 2022(4) - 6-8.

LI Chen, HAN Chongpeng, CUI Lifeng. Research on avia-

Aviation Maintenance and Enginee—-

tion engine fuel icing test standards[J]. Aviation Standar-
dization and Quality, 2022(4): 6-8. (in Chinese)

RS, RMSE , SRR, S MR Ih R G VR e bR R Y
[T]. s e fe 5 ik, 2014(5) : 3-6.

WANG Huidan, XU Pengguo, SHU Zhenjie, et al. Re-
search on fuel system icing test standards[J]. Aviation Stan-
dardization and Quality, 2014(5): 3-6. (in Chinese)

5 K BETE AU T e e e i T 2 7 Al ML O ELAT 5T
[J]. Mz TAPER, 2021, 12(1): 91-96,103.

WEN Zhanyong.
changes during the climb of a UAV[J]. Advanced in Aero-
nautical Science and Engineering, 2021, 12(1): 91-96,103.
(in Chinese)

XNPEW], J TR R LR b 3R GE 45 VKOS i 48 ik Ty vk
FL[T). RAHLBOTHS#E5L, 2011(2) : 32-34.

LIU Degang, ZHOU Yusui. Research on icing airworthi-

Simulation study of fuel temperature

ness verification method of civil aircraft fuel system[J]. Civil
Aircraft Design and Research, 2011 (2) : 32-34. (in Chi-
nese)

FHL. CHLRR A v A I] P EBEG R
2023(10): 40-43.

WANG Kai. Analysis of aircraft fuel icing test flight test
methods [J]. China Science and Technology Information,
2023(10) : 40-43. (in Chinese)

R, I, 200 RTL 2 8% KA 2R 58 45 VI i o
FE AT A VS E B 5T (7). A b AL S B R, 2023(3)
28-31.

DONG Hongging, SUN Zhonghai, LI Hong. Research on
compliance verification of civil aircraft fuel system icing air-
worthiness certification [J]. Aviation Standardization and
Quality, 2023(3): 28-31. (in Chinese)

£ &, XUk, H bk . ™ ROILC B H 287 iR T A R R R
WEWEZE [CL/ S5 h E Lz B R R4 582%: b
iz 24y, 2023 22-34.

FU Jinhua, LIU Weiwei, CHANG He. Research on high-

quality development strategy of domestic civil aircraft "Going
out"[ C]// The 6th China Aeronautical Science and Techno-
logy Conference. Jiaxing: Chinese Society of Aeronautics
and Astronautics, 2023: 22-34. (in Chinese)

(4iE:MH1H)



