201942 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %5 50 % 55 2

doi:10.6041/j. issn. 1000-1298.2019.02. 015

A M M S AR S I R B M 5

keEp' makl oM EAM HIE

(1YL IR R PR ML T AR AR B SE oty , $HYL 2120135 2. Fg i K2 HLAR T2 2 B, m9id 226019)

FEE: Ry T R AT 800 X AN (6] B KRG R 44 25 A6 52 W), X Zwart \Merkle 1 Singhal 3 Fift it 78 75 {f A 700 | B
F Antoine Jr R, % BE VAL AT | JE2 A0 100 0 28 406 A8 Tk LA B i 3l R X 24 0 9 P R R A9 B R 8 0 CFX i A B 45 5 4%
BXF3 Fhas (BRI EAT TAEIE 32 T 407 (10 2% R #0722 500 9 25 Ak BB 10 &1 3 K [ 3L BE K A A J5 ) NACAO0015
A4y FIR R 3 FhAS [ 2 PUAs A0 K A5 1F 5 1 s AR B R AT T B AL . 25 SR AR (& IE U5 1Y Merkle 452 784 5 i 42
PESEIAH . BT B IE)E 1Y Merkle #2711 T AN [F) R B2 W& A B (¥ HORD 37U I 5 S0 25 Rt AT 7 X tb o, W
FER I, I 2E RN I, 25 A XS A= 1 B T R Sk B A AR TR R RO s Ak B R , A K B A A, 2 i
25 AR R T a5, M EHREE g 77. 64 K (T ,83. 06 K T T I - BURME B & R £, 2 (L2 ikl o
T

KR SABIAL; B BUEARL RO

th[E 4 %S TH312 MXERARIRAD: A SEHS: 1000-1298(2019)02-0138-09

Modification and Validation of Cavitation Model with
Considering Thermodynamic Effects
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Abstract: During the growth and breakup of cavitation, thermodynamic effects will influence cavitation
on water at different temperatures and cryogenic fluid. Combined Antoine equation and considered the
change of saturated vapor pressure caused by latent heat of vaporization and impact of turbulent energy
turbulence kinetic energy on local vaporization pressure, three kinds of cavitation models ( Zwart, Merkle
and Singhal) were modified. The hydrofoil NACAOO1S at different water temperatures was numerically
simulated by using three cavitation models and modified models. The conclusion showed that the
simulated result of modified Merkle model was more consistent with experimental data. The HORD
hydrofoil at different liquid nitrogen temperatures was numerically simulated based on the modified Merkle
model. The results compared with experimental data showed that temperature and corresponding saturated
vapor pressure were decreased in the cavity, leading to cavitation intensity decreased, the cavity length
shortened and local cavitation number was over far field cavitation number. The liquid nitrogen
temperature at 83. 06 K compared with it at 77. 64 K was more sensitive to thermodynamics, the pressure
drop was larger and the cavitation intensity was weaker. The results can provide a new correction method
of cavitation model for studying cavitation of water and cryogenic fluids at different temperatures. In
addition, the modified cavitation model was of great significance for studying the thermodynamic effects in
the cavitation process and it can be applied to cryogenic cavitation in engineering problems.
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