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Abstract

The mass flow rate of gas flow through critical nozzle depends on the nozzle supply conditions and the
cross-sectional area at the nozzle throat. In order that the critical nozzle can be operated at a wide range of
supply conditions, the nozzle throat diameter should be controlled to change the flow passage area. This can
be achieved by means of a variable critical nozzle. In the present study, both experimental and computational
works are performed to develop variable critical nozzle. A cone-cylinder with a diameter of d is inserted into
conventional critical nozzle. It can move both upstream and downstream, thereby changing the cross-sectional

area of the nozzle throat. Computational work using the axisymmetric, compressible Navier-Stokes equations
is carried out to simulate the variable critical nozzle flow. An experiment is performed to measure the mass

flow rate through variable critical nozzle. The present computational results are in close agreement with
measured ones. The boundary layer displacement and momentum thickness are given as a function of
Reynolds number. An empirical equation is obtained to predict the discharge coefficient of variable critical

nozzle.
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Fig. 2 Schematic diagram of a critical nozzle
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Fig. 4 Static pressure distributions along the nozzle wall
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