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Abstract: The three common aircraft anti-icing cavity structures were analyzed, the grid model of
anti-icing cavity structure with double skins was set up by using Gambit software. The flowing
condition of heat in anti-icing cavity structure was simulated by using Spalart-Allmaras turbulence
model, the heat transfer efficiency was analyzed with Fluent software, and the importance
measure model of anti-icing cavity structure on heat transfer efficiency was built. The function
relationship between structure parameters and heat transfer coefficient for anti-icing cavity was
established by using the stochastic response surface method, the low dispersion sampling method
was used to solve the importance measure, and the analysis process of importance measure for
anti-icing cavity structure parameters was set up. Analysis result shows that when the distance

between piccolo tube center and outer skin increases from 35.15 mm to 38.85 mm, the heat
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transfer coefficient reduces from 0.505 to 0.463.

When the channel height of double skins

increases from 2. 85 mm to 3. 15 mm, the heat transfer coefficient reduces from 0. 495 to 0. 476.

When the jet hole diameter increases from 1. 90 mm to 2. 10 mm, the heat transfer coefficient

reduces from 0. 505 to 0.494. When the jet hole angle increases from 14. 25° to 15. 75°, the heat

transfer coefficient increases from 0.476 to 0.494. The importance order of anti-icing cavity

parameters is the jet hole angle, the distance between piccolo tube center and outer skin, the jet

hole diameter, the channel height of double skins. In the machining and assembly process of anti-

icing cavity structure, the jet hole angle and the distance between piccolo tube center and outer

skin are mainly considered. 2 tabs, 12 figs, 27 refs.

Key words: aircraft anti-icing cavity structure; heat transfer efficiency; importance measure;

stochastic response surface method; low dispersion sampling method

Author resume: ZHANG Feng(1982-), male, associate professor, PhD, +86-29-88431002,

yifengzhang(@163. com.

0 3

RHIRAL S iz LA & 3 288 3 000~8 000 m
)2 2 ARG K . PLBE Bk &8 i kAL B
LR RHLI B AME L B LA B R )
W S BRR E M RER A E AL BE 5 R AT
HESENS AT BRI E G, R T AR R
LS IB M HLIES KRG T 1 AT 4 2R
TRAHLHLIE S R A A T Bl PR UK B

AL 1 TR — R FH AR B VK 3R G0 0k BT R UK
Sy IR 2 25, L ERB VKO K L RE S AR
17 Xof 38 428 2% T i #Ak 35 B B BR vk i B A5 R R
HE RHLSE B2 P S F 0 A R A A 3 A BRORE 52
B At AT I . BT K K S LR L |
M R 51 RR G0 3036 0L T & IR 1L 4G
56 P T 5% Bz 0 IR B — 2 R L PR UE 2R AN 45 7K
SE UK . HE BT BT UK B BT UK R S 1Y B R
IR A NI S | I 3 N T A AR

B VK s S AL 3 AR 0BT K R 48 9 A% 0 AL G A
PEBE & IR 2 i B CHLBE BR vk 8RS . H . 45 vk
TRHLA BRI A R 5 B vk 2R G RE T 2 T Y
WFSE L85 22 4 B UK s PN 3 45 4 %o ROAIL 1k BE 52 i 1 F
FEARF AR A5 1 R BB A 0L 1 % = 4 AL
B3R B oK R A HE AT A3 B DR T 8 7R R B
VKHUAS 58 42 78 J2 B UK R TR AT 45 1 A4 45 1R X6 Bl VK
PRI 0 RO R T T RSk A Rk R
FUBLAR AL 3 F AN [ ok 0 ) 35 7 8 9 S HL A< sl e 11
S R R R R T 1 R4 UK U I ) A%
J5 ] { R BGK Bl 1 FHER xR B A L Y
FEARVKIEAT T HCE A TR AF I T 6 [ d )y

[

FExt CHLAY S5 vk © A7 3 1 R R AT 1 05 HE 5T
HENL TS UK R R RHLAS vk AR L S B B R
THRE TN 5 ] 0 SR BB 8L 7 Rk Al AL By vk
i 2 A L T 2 B0 By P 2 T E A L B KSR 1
5 R £ o BRI R S S R IS TR A
AT X B UK A R BT Bl S R AT TR
CEINEINN R &SP S S A RN
&P ERB S AT WU 5 N 35 3R SR AR AR 2R ¢
PiF o F &5 Flowmaster 0 F1 333K 77 27
Fluent BFEA7 G 0 5. 38 i 0F 5 #5248 A 0mt
H LA L FLECS FL IR I 5 2 100 5 0K & ge it 47 Be 3t
FIPERESHT . WA, RIRBIRRZ AT
B Pk A, 2200 1 pl T R C A5 B AN E
R PP ORISR RS 1 2 BB A BEPLA B 1
LEH SN O3 B B IR AT A O T L R
FASL A 10 1 Sl 52 e B BILIE 1 B B DK SOR

AR SCRLRAILEL 8 OW S B2 5 0K fs 45 4 kg #F 5 %
43853 Fluent BF S B oK 5 3847 07 553 #r 453 3
TR L ST B X A% AR B 45 4 2 B e
JEEASETRY SR FH B ATL g 1 i 5 15 21 4 2R eR AR 38 5
B TR B R R AT 2 0500 B R e A

1 BikESEHSHEEENERZER

ELC W E S AN

BT K A B BT oK T ORUSE B By
VKT RS | 8 3B s 3 i DL 2 A . Eme
T R i 45 M e BT A i 207 (6 o L M 558 B it
Btz . AL T B B oKk . B XS B B
KIEERT KR EZ N T 1 252 5% 806 T J5 I B
UK DX e A B0 o B A 3By ok e 7 i Jrs R

1.1



% 3 7K

M A RAAUE K B S M ARy | T R 87

IR 3 a7 e EN -3 SNV NER- P TRORYE 35
i L X2 BRI R BOR . BRI S T
T2 H R IR M I A BB UK R 4 2 R L X
WG BE S50 o AR SC LR R s X052 B B oK M 4%
ey g 1 T FEATE 5T B3 K I AL 52 Bz RIE T2 78 44 5 3
W 1~3. 52BN 1.5 mm, WL E HEA
40 mm, SR ALIEHL Y 25 mm,

1 Bk s

Fig. 1 Anti-icing cavity structure
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Fig. 2 Double-skin structure
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Fig. 3 Piccolo tube structure
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Fig. 4 Grid model of anti-icing cavity
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