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The Dynamic Characteristics of Pump-fed Hydraulics due
to Different Diameter Ratios of the Plate Orifice

Hyungmin Kim* - Taeho Ko* - Sangmin Kim* - Woongsup Yoon*

ABSTRACT

The orifice in the propellent feeding pipe line of a Liquid Rocket Engine(LRE) is used to
balance the pressure of the pipe line. When a LRE starts up, pressure at the upstream of the
orifice rapidly increases. In this case, pressure waves occuring by resistance of the orifice may
induce low frequency instability in the pipe line. For this reason the study of dynamic
characteristics of orifices is needed to prevent the instability. A pump is used to build up the
pressure, and the pressure is measured upstream and downstream of the orifice when the orifice

diameter is changed. With the increase of orifice diameter, water hammer decreases, but the
effect of resistance downstream is increases.
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Fig. 1. A Schematic of Experimental Set-up
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Fig. 2. History of the Pump Exit Pressure During
the Duration of Pump Start-up (Orifice
and Valve-3 of Fig. 1 are excluded)
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Fig. 3. Configuration and Sizes of Thin Plate Orifice
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Fig. 4. Pump Exit Pressure with respect to Orifice
Diameter Ratio
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Fig. 5. Orifice Upstream Pressure with respect to
Orifice Diameter Ratio
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Fig. 6. Orifice Downstream Pressure with respect to
Orifice Diameter Ratio
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