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A Study on Dynamic Characteristics of Liquid Oxygen

Pumps for Rocket Engines (2nd Report)

Takashi SHIMURA and Kenjiro KAMIJO

ABSTRACT

Since the dynamic performance of fluid machines is closely related to various

kinds of fluid system instabilities, such as the “POGO” phenomena of liquid rockets,

the dynamic characteristics of cavitating inducers, pumps and hydraulic turbines have

been of great interest. In the present study, transfer matrix methods, which have been

successfully applied to cavitating inducers, were used in order to examine the dynamic

response of a centrifugal liquid oxygen pump with an inducer.

An ultrasonic flow meter was used to measure the dynamic flow rate. A slit type

perturbing valve was used to cause periodical oscillations in the pump flow.

The major results of the present study were as follws:

1. Linearity of amplitude and phase existed in most parts of the experiment under

high NPSH conditions.

2. The Z,, component of the pump transfer matrix was determined by two inde-

pendent sets of data obtained by varying the helium gas volume in a vacuum-

jacketed cryogenic accumulator.

3. The test results of the Z,, component of the pump transfer matrix showed that

dependency of Z,, on frequency was small, and it was concluded that a quasi-

static treatment of Z,, is applicable on a centrifugal pump such as the one used

in this study up to relatively high frequency regions.
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