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Hydraulic Tests of Lox Pump
for 75-ton class Liquid Rocket Engines

Dae-Jin Kim* - Soon-Sam Hong* - Chang-Ho Choi* - Jinhan Kim*

ABSTRACT

A series of hydraulic tests of a Lox pump are performed using water at a room temperature.
According to the test results, the Lox pump satisfies its design requirement but both the head and the
efficiency do not fully follow the conventional similarity rule. The deviation of the head from the rule
is assumed to be due to the increased volute loss at high rotational speed. Furthermore, it is found
that when the pump rotates with the flow ratio less then the design requirement the leakage flowrate

seems to be increased.
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Fig. 1 Lox pump layout

Table 3. Test Condition

Index| Test speed (rpm) Flow ratio
T1 5490 ~ 5510 | 0.85 ~ 1.18 (7pts)
T2 | 2500 ~ 5500 | 0.99 ~ 1.01 (7pts)
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head coefficient = (Por— Pl’)/(OSpU;i) ®

pressure coefficient = (P, —E’)/(O.SpU;i) 2
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Fig. 2 Head coefficient of the Lox pump
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Fig. 3 Efficiency ratio of the Lox pump

Figure 3& Al gold =48 &% S
AA=2 As otk ALHLS Y AF
Aol EE& ZARS 2AHFFAe 2
A= ol woletdn. AsAgze) 58 o
A Sl me g ZX*%M ol . o

T B2 3y v B s xgoA *‘1‘41*4
o7 Hxo JAH —é*a‘(uw d, %1%81 A, A
= Ao &4)o] By gEez dEA Uk Al
P T A A9E EdE d& AsqHo=
oS w, fFFH 1139 W Bz F8o] FH
o7} fot

S| o] W 4 Ase aeo Wae
Fig. 49} Zo] Yepideh. 1z FH2 A

0.10

005
[ ¢ ¢ AR * o
5000 ¢ A R
= r
= H A
> r A
D _ L
2005 | .
010 | &
L ¢ Head coefficient
N | A Efficiency
015 T

2000 3000 4000 5000 6000
Rotational speed [rpm]

Fig. 4 Head and efficiency deviation

Table 4. Hydraulic performance at the design flowrate

Index Head coefficient| Efficiency ratio
1D 314 1.165 1.007
1D+3D 3|4 1.130 1.035
3D 34 1.067 0.974
RS 1.138 1.000
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Fig. 6 Secondary flow pressure
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