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ABSTRACT

For the measurement of mass flow rate at a wide rarige of operation conditions, it is required that the
critical nozzle gas different diameters, since the mass flow rate through the critical nozzle depends on the
nozzle supply conditions and the nozzle throat diameter. In the present study, both computational and
experimental investigations are performed to explore the variable critical nozzle. Computational work using
the 2-dimensional, axisymmetric, compressible Navier-Stokes equations are carried out to simulate the gas
flow through variable critical nozzle. In experimnet, a cylinder with several different diameters is inserted
into the critical nozzle to vary the nozzle throat diameter. Computational results are compared with the
experimented ones. The computed results are in close agreement with experiment. It is found that the
displacement and momentum thickness of variable critical nozzle are given as a function of Reynolds
numbers. The discharge coefficient of the variable critical nozzle is predicted using an empirical equation.
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