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A study on the flow characteristics of
compressed—gas flow rate control valve

J. B. Kim, W. G. Park, M. C. Han, C. H. Jung and J. Y. An

The purpose of this paper is to present essential numerical data of FCV(Flow rate Control
Valve) which is used in a projectile ejection system for a underwater vehicle. A commercial CFD
code is applied to analyze the 3 dimensional viscous compressible flow field within the FCV as four
cases of opening rate, 25, 50, 75, and 100%. The flow coefficient of each cases are mainly
calculated. And other characteristics such as the location of shock wave and total temperature
distribution are also determined.
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Inlet 1

Opening rate

- Outlet
Fig. 1 Geometry of the Flow rate Control Valve

Fig. 2 Grid system of the Flow rate Control Valve

Table 1 The number of cells in each case

Opening rate Number of cells
25% 293,295
50% 293,707
75% 295,445
100% 294,783
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Fig. 3 Flow rate of both 3 & 10m depth
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(a) 25% Opened (b) Fully Opened
Fig. 4 Location of shock waves at 3m depth
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(a) 25% Opened (b) Fully Opened
Fig. 5 Location of shock waves at 10m depth
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Temperature

(a) 25% Opened (b) Fully Opened
Fig. 6 Temperature distribution at 3m depth

Temperaturs

(a) 25% Opened

(b) Fully Opened
Fig. 7 Temperature distribution at 10m depth
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(a) 25% Opened
Fig. 8 Streamline at 3m depth

(b) Fully Opened
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