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Abstract

The transient unsteady two phase flow of high-power variable speed hydrodynamic coupling was
numerical simulated based on the 3-D multi-phase flow theory and computational fluid dynamics ( CFD)
by using the sliding mesh method and the characteristics was predicted. The pressure and velocity
distribution were analyzed to reveal the flow rule and characteristics of flow field. The reduced efficiency
reasons were revealed. The theoretical calculation was compared with the external characteristic
experiment under different filling rates. The maximum error was less than 15% between computational

result of original characteristics and experiment results, and the correctness of theory method was

verified.
Key words High-power variable speed hydrodynamic coupling, CFD, Two-phase flow, Numerical
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Fig.1 Computational mesh models of hydrodynamic coupling
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Fig.2  Theory of sliding mesh
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Fig.3  Pressure of flow field
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Fig.4 Velocity of flow field
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Fig.5 Distribution of liquid volume
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Fig.6 Pressure of pressure surface
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Fig.7 Velocity of pressure surface
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Fig.8 Pressure of interface
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Fig.9 Velocity of interface

(a) q.=40% (b) ¢, =80%
[F] 780 T G JE, 115 L I bR e 1 Ry
TB
Ay = 7
" pgn,D’ 7

A TR, N-m
p— LR RS JE  kg/m’
I8 S ,1r/min
D— T IEAMELE , m
2 i I G e Pl £ AN BT 10 BT o

25x10°°

2.0x10 °
15x10

1.0x10 °

Eﬁa‘h%ﬁ %é@ﬂ(/\s

5x1077

0 0.2 0.4 0.6 038 1.0
Lt

10 TR FEIR R R AR 4 1 il 22

Fig. 10 Original characteristic curves

5 FAEBRNEAHRIE

51 XWEARESEWA X

S 5 K W AL R FL A 58 R o
SIS B N R R T MU B2 7] 09 0 A% 3 S5 5

i JB/T 4238.3—2005 ¥ 1118 & #5 PERESL 18 7
B A AR AT AR SC B . K TR TR
IV T8 A 28 AEAS 7] SRR RN 0 SRR, AR 6 52
50 B30 H0 AR D R R

S SR FH A B 3 S0 O vk, BRIV I b i T A
B 25 I A O AR LA A% 3l o TAEA i,
TR AR W -5 ~5 v/min, 42l B 3% 48 25 808
Bl Y R E S IR IR, B 0N 2R AL 2R )
FAREARRE JFIC SR . W R R A 22 4e
FEW oy TARCHEH n, ISR T, MURGREHE T
A HESL 3 K,

W 2 G B MRy F 2k &,
FE—AIERET- 5 B 2 DAL 0 DL Sh HLF &

D



FTREAR 4 R 8 B R 8 S A e B S S 41

&
=
g

R

To BRATEIE 11 PR

5 4 3 2 £
AN G
# gl
I 7 J 7 | I

B 11 WA #SL 5 & i B
Fig. 11 Arrangement of hydrodynamic coupling experiment
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Fig. 13 Contrast curves of CFD calculation and experiment
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