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The Hydraulic Tests of LOX Pumps for a Liquid Rocket Engine
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Abstract

A series of hydraulic and cavitation tests are performed in water environment in order to verify the hydraulic and
cavitation performance of three types of LOX pumps. All the performances of the pumps are found to be satisfied
with each design requirement. In the hydraulic tests, the head and efficiency are increased as the gap between
floating ring seals and the impeller shoulder is decreased. In the cavitation tests, some pumps show decrease in the
cavitation performance as the flowrate of the pump is decreased.
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Figure 1. Schematic of test section

stpal AR uel 44 89 960 1pm, o) AE gk
10™ Torro}tH4][5).

Eluglae Ay 45s A8, delA st Bavje], #4
A ololof W Ao kel MAMel & M ’4/} AHELh 94 5
3 ;ﬁiﬁi“’.ol HA)E s opg Zad] Hes Wi ]t
HOEE A AT W T e T, ke

2 A ool AXE S dAel] o 4 %M 3
‘*’Oﬂ“ iR gk B vl g8 gHue o9 &
ola} friol oe] el b AAE A 46}"1% ?} SiEAY)
SHAAS Blep] slal, WE WREY] Fusgs WLl
AE AAE AR, & Wil b 4% A 4 XIE}
gek g Aol g A% ANE ng A8 ANEd %
4 dloleli AR A7)

PARS:= QF#7] 9 320 bar, 20 m* §io] Fv] A% €@z %
o3 440l glew, of W} RRAPIl YA Ey
zo) elaly ] { }n: A}e;} ¥ ]o“ u)rq L E] LHLI;_E /}%L e
Zskstel Al Alefdt 4= ol $huk

3.

—

A5 ME R

3O B R 2

) [

Figure 2. LOX pump rotors

Table 1. Design parameter of each pump

Pump type A B C
Impeller/inducer

) . . 1.43 | 1.32 | 1.32
tip diameter ratio

Impeller outlet blade angle (°)| 23 25 25
Inducer hub/tip diameter ratio | 0.351|0.313 | 0.313
Inducer tip clearance / tip

. . 0.0106|0.0063|0.0063
diameter ratio .
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Table 2. Hydraulic test results

design test

type| A B/C Al A2 A3 B C
¢ [0.099610.090110.099610.0996|0.0996|0.0901|0.0901
y 10.85710.95410.941(0.95110.968|1.027 | 1.009
n |0.64010.720]0.722 10.741|0.764 1 0.764 | 0.766
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Figure 3. Head vs flowrate
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Figure 4. Efficiency vs flowrate
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Figure 5. Cavitation curve at the design flowrate
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Figure 6. Influence of flowrate on cavitation curve
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Table 3. Cavitation test results

pump type A B C
rotational speed(rpm) | 9331 | 10405 | 11410
flow ratio 0.990 | 0.995 | 0.970
Oer 0.0253 | 0.0231 | 0.0250
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