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Study of Internal Flow in the supersonic Nozzle by the
Hydraulic Analogy

Jihyung Lee* - Kyung Hun Lee*

ABSTRACT

Though rocket nozzle flow is very important to the rocket performance, the direct measurement
is very difficult because of high temperature and high pressure gas flow. Then the experiment
utilizing the hydraulic analogy has been developed for such a problem. Supersonic flows through
an axisymmetric De Laval nozzle of solid rocket motor was simulated in a 2-D sluice-type
water-table designed and manufactured utilizing hydraulic analogy. Methods to minimize or
account for non-analogous effects in the hydraulic system must be reviewed for the quantitative
application of the hydraulic analogy. In this application the water table is inclined slightly, so
that gravity acceleration has a small component in the direction of motion, thus compensating for
the effect of friction. Flow visualization leads to better understanding of the analogous system.
Within the experimental errors, it is shown that the hydraulic analogy can be used as an

effective tool for the study of two dimensional isentropic flows of gases in many fields.
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