$37H H2 W N OE OB Vol. 37, No. 2
201154 A JOURNAL OF ROCKET PROPULSION Apr. 2011

WAARHER R A s DL $e 22 T 00 = P ik

wHRE, ZAP, AR, FAL, % #H, BRI
Qe TR KXBEH A LA, FK 100074)

B OE: AMTAGRANRBRSIRARELF MR ERENAREERBEH 4 bk
B, RET - HAREEL T ERTAL IV AR S TRAELH ., AAAREHARBE
HRE, FETEANAMETURESN IIEE, EAHERIAAATALE IRAYHRAE
RWEHRNEHREALRMYE, KETERARETUEZNIN, RETEZARES D
BEWEEENASFEEEZN TR, BARAIRAY ORI LM AMERAMEL, it
LB RH, TURARIWAMERLTAN AT AREZASTRAELEH ., B LA
RBIEW, KAFETULHF, ARHBRS TRREEH A,

XK@ REKFRAN; RAWNRE; RELH,; AnFE

RESHES: V434-34  LERERIAEE: A XERS: 1672-9374 (2011) 02-0071-05

Multiple-working-conditions flowrate control

for liquid engine test
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Abstract: After analyzing the difficulty of the multiple-working-condition flowrate control during
the liquid engine test and the shortcoming of the single cavitation venturi for the flowrate control, a
cavitation venturi combination method is proposed. The characteristic of the cavitation margin of the
venturi is considered in the method. The range of the working-conditions covered by the single ven-
turi is pointed out in this paper. Firstly, the minimum throat diameter satisfying the demand of the
working-conditions is obtained by computation, and then the working-conditions covered by this ven-
turi are computed. Finally, the working-conditions covered by the combination of the venturi and the
previously-obtained venturis are eliminated until no working-condition remains. The instance shows
that less venturis can realize the flowrate control of the multiple-working-condition engine test and
the cavitation margin affects the result. Test proves that the proposed method can solve the problem of
the multiple-working-condition flowrate control effectively and economically .
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Fig. 1 Parameter schematic of cavitation venturi

with straight line at the throat
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Fig. 2 Schematic of cavitation venturi set for

multiple-working-conditions flowrate control
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Fig. 3 Inlet and outlet pressure versus flowrate
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Tab. 1 Flowrate and outlet pressure of each working-condition during engine test
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Tab. 2 Cavitation venturi and its parameters obtained at A6=20%

R % 5 1 2 3 4
W A% /mm 4.75 5.14 6.53 7.56
WA A/ mm? 17.73 20.74 33.46 44.94
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Tab. 3 Cavitation venturi combination needed by each working-condition with A8=20%

TIPS 1 2 3 4 5

6 7 8 9 10 11 12
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3+1 4

2+1 3 2 2 1

# 4 FMHE 30%ER THBIRRME RS

Tab. 4 Cavitation venturi and its parameters obtained at A8=30%

KRS 1 2 3
MR B4 /mm 475 5.33 6.53
WA i BY/mm? 17.73 2229 33.46
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Tab. 5 Cavitation venturi combination needed by each working—condition with A8=30%
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Fig. 4 Working—conditions covered with different AS of same cavitation venturi (throat diameter=4.73 mm)
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