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Performance Evaluation of LE-7 High Pressure Pumps

Makoto YOSHIDA, Kenjiro KAMIJO,
and Ryuji NAGAO

ABSTRACT

A large launch vehicle, H-HI, has been developed in Japan. The launch vehicle will
use a large LOX/LH, engine, LE-7, which also is under development. The cryogenic

propellant feed pumps of the LE-7 are characterized by large flow rate and high delivery

pressure.

Definition of efficiency and head of the LE-7 cryogenic pumps were required be-

cause cryogenic fluids show relatively large compressibility. The polytropic efficiency,
which is used in compressors, sometimes is referred to as the true efficiency since it elimi-

nates the effect of compressibility. An efficiency and head similar to the polytropic
efficiency and head were newly defined and compared with the adiabatic efficiency and

head, and it was concluded that the defined efficiency and head were fairly close to the

efficiency and head of the LE-7 cryogenic pumps.
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LOX Pump LHz Pump
Main Split
Rotational speed, rpm 20,000 20,000 46,130
Shaft power, kW 5,222 662 22,065
Specific speed, (rpm, m®/min., m) 244 166 145
Mass flow, kg/s 229.0 43.8 38.9
Volume flow, #/s 201.0 38.4 563.0
Inlet pressure, MPa 0.40 20.1 0.32
Outlet pressure, MPa 21.3 32.1 31.5
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LOX LN LH?2 WATER
Pressure (MPa) 0.1013 0.1013 0.1013 0.0023
Temperature (K) ' 90.2 77.4 20.3 293
Density (Eg/m?) 1,140 - 808 ©-70.8 998
Viscosity (N-s/m?) 1.96 x107%  1.63 x10* 1.32 x10° 1.01 x10°3
Kinematic viscosity (m2/s) | 1.72 x1077 2.02 x107 1.86 x1077 1.01 x1¢°®
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