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ABSTRACT

For 5-ton-class liquid rocket engine ElecPump system, the hydraulic performance of an additively manufactured impeller was
evaluated and compared before and after abrasive flow machining(AFM) of its internal flow passages. A pump performance test
facility with water as a working fluid was established, and hydraulic performance tests were conducted at various flow rate
conditions. Test results revealed that, at the rated flow rate, the head of the system met the rated operating conditions both
before and after AFM. The system efficiency at the rated flow rate was up to 3.5%p lower than the rated operating condition
before AFM but improved by 1.1%p after AFM. The performance improvement after AFM increased with flow rate, which is

attributed to reduced friction loss in the internal flow passage of the impeller.
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Table 1 Rated operating conditions

Parameter Value Unit
Specific speed(/V,) 0.59 -
Flow coefficient(¢) 0.11 -
Head coefficient(2)) 1.035 -

System power 104.1 kW

Fig. 2 ElecPump system
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Table 2 Measured properties

Parameter Unit
Pump inlet pressure Pa
Pump inlet temperature K
Pump outlet pressure Pa
Pump outlet temperature K
Pump flow rate m’/s
Motor input power kW

Table 3 Measurement instruments and associated accuracy

Measured Measurement
Instrument . . Accuracy
quantity range [Unit]
Pressure Pump inlet 0 -1 [MPa] £025% FS.
transducer pressure
P P tlet
ressure ump oWt g 10 [MPa] | +025% F.S.
transducer pressure
Turbine 2.5 - 41.01
fl +0.59 i
flow meter Pump flow rate (L] % reading
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