= FFEI] 20179 % E=ATENE] =Y pp.1054~1056 2017 KSPE Spring Conference

AAZAAN WYY A AZ

ot _
A - A2

Measurement of Liquid Rocket Engines in Flight Test

Cheulwoong Kim*' - Eunhwan Jung*

ABSTRACT

The Preparation for a flight test of the launch vehicle to verify the performance of the liquid
rocket engine(LRE) is proceeding. Flight test of liquid rocket engine costs an enormous amount of
money, has a restricion on measurement channels, so it requires the optimal measurement plan to
check the prelaunch operation and determine the cause of abnormal situation. This paper surveys the
foreign sources for LRE flight test. In recent years, as the tendency to eliminate all faults of LRE at
the ground test the number of flight test is decreasing and in contrast, the number of measurements
and measurement accuracy is increasing. This paper may be used as a reference for the preparation of
an LRE flight test.
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Table 1 F-1 Engine Measurements [3]

Primary instrumentation

Fuel turbopump inlet No.1 pressure

Fuel turbopump inlet No.2 pressure
Common hydraulic return pressure
Oxidizer turbopump bearing jet pressure
Combustion chamber pressure

Gas generator chamber pressure

Oxidizer pump bearing No.1 temperature
Oxidizer pump bearing No.2 temperature
Turbopump bearing temperature
Turbopump inlet temperature
Turbopump speed

Auxiliary instrumentation

Oxidizer turbopump seal cavity pressure
Turbine outlet pressure

Heat exchanger helium inlet pressure
Heat exchanger outlet pressure

Oxidizer turbopump discharge No.1 pressure
Engine control opening pressure

Engine control closing pressure

Heat exchanger LOx inlet temperature
Heat exchanger LOx outlet temperature
Heat excanger helium outlet temperature
Fuel pump inlet No.2 temperature

Heat exchange LOx inlet flow rate
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Fig. 1 Telemetry for Titan Il 2 and 3 stage [4]
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