537 % T =3 1 F W Vol. 37 No.7
2022 % 7 H Journal of Aerospace Power Jul. 2022

X EHE :1000-8055(2022)07-1379-13 doi: 10. 13224/j. cnki. jasp. 20210484

KRR FIEF P RIEERE

%O, NEES, AKEL BB

(1. bR E LR K 2E s Bloe 5 TR 2= B, dbRT 1001915
2. WHZERN IR S EEP O G5KSPiBRKE S5 %, PUI 4 FH 621000)

i B UK TR TR PR BT A2 Bl I RO A AR AR g, B T CRL I S T KGR T 1938 B A AR
BRI T7 v o PO T UK A ORL 78 55 38 6 U PR B8 R A Rl fE A AR b R L 5 S 45 SR LU 3G TIE T AE Bl A AR A T
RS B 0 HERf PR o B X NACA0012 32831551 vk fh S8 i s B B 0 3407 S e 19 31 77 oK b b 7 21 s 48l
I A Rl AIR S SR R B BIESE T UK RLAR RN AR RO BE U AR X I BE L BE X 5 Bl AR B 1 5
SRR W] UK TR I8 3 AR AR B W] LA R0 TG UK A 5 DK RURS: |, DK b KL 1 il b T R 2 O TR HLAR
BROE B AR TR R B AR R I B IR O 288 K K b KL R R AK AT S 27,5 s, TR [ S 0 T PR IR B R
302 K A i mil Ak B 40 5. 2 s,

X B W UKenESVK; WA midk; AR MRhIE

FESES: V233.94 XEARES: A

Phase transition characteristics of ice crystal particles in motion
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Abstract: In view of the phase transition phenomenon of solid -liquid-vapor coupling when
ice crystals moved in a warm environment, the phase transition model and calculation method of
ice crystals were established based on Eulerian method. The melting phase transition processes of
ice crystals under forced convection were calculated, and the comparison with the experimental
results verified the accuracy of the movement phase transition model and calculation method. The
thermodynamic characteristics of ice crystals moving around the NACAO0012 airfoil were calculat-
ed, and the motion characteristics of ice crystals in a warm environment and the melting ratio
were analyzed when they reached the impact surface. The influences of initial particle size, initial
particle sphericity, air relative humidity and temperature on the movement phase transition were
studied. The results showed that the ice crystal particle movement phase transition model can ef-

fectively evaluate the ice crystal icing risk, and the melting rate of ice crystal particles mainly
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counted on the particle diameter, sphericity, airflow temperature and humidity. When the air

temperature was 288 K, the melting time of ice crystal particles was 27.5 s, while the melting

time was only 5. 2 s when the air temperature was 302 K under the same conditions.
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Eulerian method
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Fig.1 Shape evolution of non-spherical ice particle during

melting process
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Fig.2 Three stages of ice particle melting process
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Fig.4 Comparison between computation and experiment
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