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Study on icing multiphase heat transfer process based on

phase interface data exchange
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Abstract: Aero-engine icing can affect flight safety. Studying the mechanism of aero-engine icing
process can help improve the flight safety performance and accomplish airworthiness verification. The
Eulerian method was used to calculate the motion of water droplet. The energy balance method was
adopted to calculate the multiphase heat transfer and flow process of icing, and the one-dimensional heat
conduction model was employed to correct the process of heat conduction with wall. The data exchange
model based on phase interface heat conduction equilibrium equation was proposed. Based on this model,
numerical verification of icing wind tunnel test data on the engine inlet part was accomplished. The
maximum icing thickness error compared by simulation and test could be controlled at about 10%. The
phase interface data exchange model can accurately simulate the water film flow and the temperature
gradient near wall, and can also currently exchange the flow parameters between the user defined function
(UDF) and the solver. The results showed that the model had good accuracy in calculating the maximum

icing thickness.
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Fig. 1 Heat transfer and flow process of icing
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Fig. 2 Equivalent heat conductivity coefficient varies with time
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5 28 OB R A A, IO 4 i 3 e AP O 7
FFAE UK.

EEAXTLEEE 7 FIE 10 B VKT 43 A, W] LLR B
AR SCRE RT3 DI A8 il Gty L1 XTI O
i J5= I 90 DK B 3t Y RSSO AT X A A
RS S R 4G UK I H BN B, 45 DR 4 2 TR A
JE N A B SE BRI AR, SR TR AL PR B R
A, AR SCREIRY R 25 18 45 kA i 2 ThTRELAE 32 1) 52
M, oF 37 80 R o e e I i 7 3% 1 A% A R BT
SR, DRI IS 5 1 DX B 245 R U 5 S B A L
BAAAE—E MR 2 . K el AR, o
VoK BLAR A R T — AR R, BRIV A K
T A B AR AR 2 AR [ B9, T 7 52 PR B XU S 3 v
K ELAR I AT AN 2/, AR HTH I T AT R
R nl fe /0, DG T i 9 oK 2= 3 i o el 2 3%
P, AR IR 1 o Rk AR AR 3 — A A
EFBOMRKZE R R —PHE N
Pl 10 S92 56 540 19 20 At T DA 2, 7ES5 VKR U IX
S ) S I K R B AN SE R R B, X T EL
TR B S LRI —E R 22 . K



5 7 B BPAE: SETO AU R S B 4 vk A A P AR R 1569

1 R AR 38—k 43 A R4 k) b 2 TR B R
JEARSCIAFGE T 8, SR S2 IO T RN 23 [l 2R
HETTE.

T 150 R A4 B AR A 17 2% T ek B2 3 A AR 4L 245 2R
mWE 11 s,

2674
'.'n
2673+ f\
.
& i
5 2672 l
Jue
Soamf |
& 2671 |
267.0 - \
-0-0—0—0 -\'\.\'\
266.9 s A s
0 0.01 0.02 0.03 0.04
X/m

B 11 FRimiR oA

Fig. 11  Surface temperature distribution
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