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Design and Experimental Study of a Flow Regulator
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Abstract: In order to ensure the stability and accuracy of the flow supply of the conveying system, a new
type of variable area cavitating venturi is designed. It has the advantages of simple design, good linearity and
wide range of flow regulation. Through theoretical analysis, the flowrate calculation formulae of the new variable
area cavitating venturi were deduced, and the relationship between flowrate and pintle stroke was obtained. More-
over, the linearity of the variable area cavitating venturi was effectively improved by a smaller pintle angle, a
larger throat diameter, and cutting off the pintle. The cold water test of the variable area cavitating venturi was
carried out, and the corresponding relationship between the flowrate and the pintle stroke was obtained by contin-
uously adjusting the pintle stroke. The experimental results show that the variable area cavitating venturi designed
in this paper can meet the requirement of 10:1 flow regulation ratio. At the same time, it can ensure good lineari-
ty under the condition of super large flow regulation ratio, and can be used as a flow regulator.
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Fig. 1 Schematic of variable area cavitating venturi
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Fig.2 Variation curve of the derivative value of nonlinear

term coefficient b to pintle angle 6
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Fig. 3 Variation curve of the nonlinear term coefficient b to

pintle angle 6
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Table 1 Pintle angle 0 corresponding to the nonlinear term

coefficient b

Pintle angle 6/(°) Nonlinear term coefficient b

4 0.0038
6 0.0086
8 0.0152
10 0.0238
12 0.0341
14 0.0463
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Fig. 12 Test system of the variable area cavitating venturi
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Table 2 Mass flow rate and flow coefficient corresponding
to different pintle stroke when the upstream pressure of

venturi is 4MPa

Pintle stroke/mm Mass flow rate/(kg/s) Flow coefficient

1.0 0.26 0.8956
3.5 0.95 0.9461
6.0 1.64 0.9642
8.5 2.27 0.9535
11.0 2.90 0.9529
13.5 3.47 0.9407
16.0 4.00 0.9265
18.5 451 0.9150
21.0 5.01 0.9070
23.5 5.46 0.8950
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Fig. 15 Theoretical design results with different flow

coefficients
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