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Abstract: The throttleable venturi nozzle was designed for the mass flow rate continuous and precise con-
trol of varying—Mach—number wind tunnel. The pressure reducer was used for maintaining pressure stable of throt-
tleable venturi nozzle upstream, and the throttle area was adjustable continuously through the movement of plug
driven by servo motor. Thus, continuous variations of the flow was realized. The throttle area of throttleable ventu-
ri nozzle changes linearly with plug displacement for the profiles of plug and venturi nozzle were designed, for
which the precision of flow rate control was improved. The standard venturi tube was used for flow rate calibrat-
ing, and it is shown that the discharge coefficient of throttleable venturi nozzle changes slightly with plug position
in the range of 0.97~0.99. Throttleable venturi nozzle shows excellent repeatability in flow rate control. The re-
sults show that uncertainty of mass flow rate measurement is less than 2%. The throttleable venturi nozzle has
been used for the flow rate control in vary=Mach—number wind tunnel, and the continuous variation of the corre-
sponding simulation parameters of Mach 2~4 have been achieved successfully.
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Fig. 1 Schematic of throttleable venturi nozzle
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Fig. 3 Design process for the plug profile
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Table 4 Uncertainty of mass flow rate control

Ttem H, 0, Air 1 Air 2

Uncertainty/% 1.08 1.29 1.23 1.24
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