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Research on the turbo—pump performance under
ultra-low operation condition
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Abstract: The capability of turbo—pump working in variable conditions is required and impor-
tant for pump—pressurized variable thrust rocket engine and ramjet propulsion. Combining with a test
of the upper stage rocket engine, the performance and stability of the turbo-pump at low condition
are studied in this paper. Through the full flow characteristic and cavitation tests of pump, it is con-
cluded that the pump can work stably in 25% rated flow condition. The analyses of gas parameter,
inlet pressure, outlet pressure and efficiency of turbo under varied conditions indicated that the turbo
can also work stably. The conclusions made above are verified by engine test.
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Fig.1 Head-flow curve
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Fig.2 Power—flow curve
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Fig.3 Efficiency-flow curve
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Fig4 Full flow cavitation curve
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Tab.1 The calculated results of temperature rise

0.IMPa Bt# O0.15SMPa B 78 Ap 20CH#%
IC
= HERHEC HRHE/C /MPa RAH I(J/kg-K) B
EUAFE 2115 30 7 0.30 1515 8
MEE 63.10 — 7 0.32 2733 7

5 REPAERIE

WHLIR R R —MRRERT T RIEER
E, RYVIEFRERLAEEH, HERE,
SHEBEYE.

6 it

() RERBREEY, EDARETHER
&, WIERHE L NPSH ¥ K, ERERR
Z, ERBAAXERELR KR, REBIE
I,

Q BIEHRAERNRETIESHERZHAR
REX, REMETURAREHTETE, B
R O E A REBRIERE T,

Q) RIEREHNAELSREN, REET

RIER, HitRE, SREEVE.

BEIK:

[1] FFIBR% B E. k£ HHLEEM]. L3 LRIl
AR AE, 1989.

RIEBE, TR, B4 B TARBREHARRES TIET
T BRI KR, 2007, 33(1): 32-35.

[3] KR K E B. k&R HLE 30 %M). L5 ST
M BRAL, 1978,

[4] BXERHX BB wHENFEM] L5 LR T
Jgit, 1975,

[5] Rft& EK Wk RV H2ELR M) dL5:
W AR 3E, 1964

[6] PRy, Bk ETRIEEEMBLEEREREMMLBR
H. k#2006, 3203): 1-7.

(RE: § &)

(Ez 48 M)

[4] Letouneau S, Famili A, Matwin S. Data Mining for Pre-
diction of Aircraft Component Failure[J]. IEEE Intelligence
Systems: Special Issue on Data Mining. Amsterdan,
Netherlands, August: Fall, 1999: 59-56.

[5]Blair J, Shirkhodaie A. Diagnosis and Prognosis of Bearing
Using Data Mining and Numerical Visualiztion Techniques
[C]. Proceedings of the 33rd Southeastern Symposium on
System Theory. Athens Ohio U.S.A 2001: 395-399.

[6] B MR, Y hE. BT RIBRENLEMIL S TR W &

ARBE[). PR TR %R, 2004, 40(10): 25-29.

(71 KEW, RBE, K6, % MK RLEREEEE
ARM] KU E BRI, 1998.

[8] Yuan Xiaofeng, Xu Hualong, Chen Shuhong. An Impro-
vement on the Constrained Association Rule Mining
Algorithm [C]. Proceedings of the Ist International
Conference on Digital Information Management, Bangalore

India: Dee, 2006: 205-208.

(R : PRAM)



