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Computational Theory of Cavitating Flows with
Consideration of Influence of Water Quality
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Abstract

In conventional computational theory of cavitating flows, it is assumed that the pressure within the
cavity or on the cavity surface remains constant and is equal to the vapor pressure of the clean water at
20°C and at zero altitude. The cavitation is confused with the vaporization, and the effect of water quality
on cavitation pressure characteristic is not taken into account. The effect of water quality on cavitation
pressure characteristic was analyzed and the computational theory and method of cavitating flows that
considered the influence of water quality was proposed. The theory is suitable for both the potential theory
and two phase method for cavitating flow simulation. Finally the validation results for cavitating flows in a

hydraulic turbine indicated the significant influences of water quality on the cavitating flow performance.
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Fig.1 Cavitation pressure characteristics of clean water

sk "
o 79\’\1?6.’\)()\,\,)
6|
Esl _ .
S
Lﬁ; 4k
E W)
Q| |
2
1B
0 S — T Y

PV kg - m
&2 5 e v ok s A0 TR g e
Fig.2 Cavitation pressure characteristics of sand water

in Qingtongxia hydropower station
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Fig.3 Cavitation pressure characteristics of water quality
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Fig.5 Pressure on the hydrofoil
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Tab.1 Cavitation pressure of computed points

TR I G K

ALK 71/ Pa 2452 7259 31 406

2.2 mEhEHIARE

T AW B 2 0 W AR A R A A K B AR
BUXT K EFE ML ZS AT I 2 =S A &R 48 R T
FHIE 3 A B4, BIK ZEIR AN T] IR 48 <R o it 14 A
R K5 AR A AR TR A AR S AT A R R i
WA S VA B SR G IR R A L 8. Wik
A5 28 VA A S ) A 3R 25, HLORFE RO Mk
R, 25 Ak it 3l R — 4 gl 7 Bkl = 45
Oy R R Bl O AR DL RS A R R A B
IR R

@_‘_G(Pui) -0 (1)
ot ox,
a(pu,) +6(puﬂq) _ 9Ty op (2)
at ox, ox;  dw;
L) +==(pue,) =R, -R (3)
9t P, o, p,ux, e ¢
A p TR A A % p. VR
u, A x; R R A bR
o, —SMEWERSE p——HE I
T; VAL |
R, .R, TR | ZE VR B AL R

ALY R R BE A B TR AR B R ) p s AL R
Jipoe Mp, —p>0 B, I JEHK; 2 p, -p <0
W, A EEAE B THE PR R 1 RORTE p,
{EL, X R AS 8] 1 25 fE R A o

T F RN RNG k — &, Z BRI E X AR IE £ — o
F A6 TE AR TR T 38 P R AR 8 i Kl 2R o U T Y
8226 JU s, R o E B T SR [13 ]

2.3 KBUKREHRBETE

KRR CFD %4, CFX — TASCflow , % 1R i =
TRECHLHEATE H 2 AT THE, 2 Aok BRI X 25 4k
T I 5E R o XoF AL I Ok X A R A 2L B
R 0 255048 . TFER SR ISR 1 x
107,



F & A B IEOR TR DU 2= AL e 65

55 3
2.3.1 A% R AR
& 6 kit T Bk

TR AR e LAY LA s 2
LAt pAg . KL E
#2209 0.42 m, % 3 T 1N
24 A~ B de 15, k2
R K B HILI 5 i o 1) T
DRl AT HEAT MRS G
Kt Hr, KA 3 A [
VR AR ALE LR e
ooy il oy 234 360 (A1),
492 000 ( # ), 829 000
(%)

PLIIE492 00045 KL I KS

6 XIS MK
Fig. 6  Structured mesh for

computation
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