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ABSTRACT

A series of water tests of a fuel pump for liquid rocket engines are performed at a room temperature. According to the test

results, the head coefficient of the pump follows the conventional similarity rule - unlike this, the pump shows better efficiency

with higher rotational speed. Also, it is found that the pressure at the rear bearing outlet is higher than expected because the

inlet of bypass pipe line is narrow. Furthermore, the cavitation performance of the fuel pump is found to be sufficient for the

engine operation and is better at the lower flow ratio and higher rotational speed.
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1. Inducer
2. Impeller
3. Rear bearing
4. Bypass pipeline
5. Impeller seal

6. Floating ring seal
7. Mechanical face seal

Fig. 1 Fuel pump layout
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Fig. 2 Fuel pump in the pump test cell
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head coefficient = (B, — P, )/(0.5p0;’) @
pressure coefficient C;) = (PS*IDii)/(O.5pUi) (2)
cavitation number o= (PI’—EJ)/(O5prl) (3)
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Table 1 Test conditions of the fuel pump

Index | Test type Test speed Flow ratio | Test sets
T1 hydraulic | 5270-5280 rpm | 0.87-1.10Qq¢ | 5 sets
T2 hydraulic 3490 rpm 0.00-1.13Qq 6 sets
T3 | cavitation | 4970-4980 rpm | 0.91-1.09Qq 3 sets
T4 | cavitation | 4480-5390 rpm | 1.00-1.01Qq 3 sets
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Fig. 3 Head coefficient of the fuel pump
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Fig. 4 Efficiency of the fuel pump

Table 2 Hydraulic performance at the design flow ratio
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Fig. 5 Bearing outlet pressure of the fuel pump

Table 3 Critical cavitation number of the fuel pump (test T3&T4)

Index Head coefficient Efficiency Rotational speed 4482 | 4969 | 538 4972 4975

1D+3D 314 1.280 0.670 Flow ratiores 1.010 | 099 | 099% | 0906 | 1.09%

3D 4 1.200 0.694 Head coefficientrr | 1.263 | 1.267 | 1265 | 1.302 | 1.239

A& gk 1.273 0.702 Cavitation number, | 0.0515 | 0.0437 | 0.0452 | 0.0389 | 0.0505
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Fig. 6 Fuel pump performances according to the cavitation
number (5385rpm-0.995Qd)
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Fig. 7 Cavitation curves according to the flow ratio (test T3)
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Fig. 8 Bearing outlet pressure at the cavitation test
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Fig. 9 Casing acceleration according to the cavitation number
(5385rpm-0.995Qd)
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