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Abstract — In this paper, incompressible and compressible flow characteristics around the butterfly valve
have been investigated. In order to simplify the problem, a flat disk valve with various valve disk angles and
pressure ratios is considered in the present calculations. It was found that as the disk angle increases, the
stagnation point on the front surface of the disk moves to the center of the surface and the inflow velocity
decreases. The maximum flow velocity occurs at the downstream of throat because of the formation of vena
contracta. As the pressure ratio decreases, compressibility effects increase and the jet formed between the
throttle body wall and the disk edge becomes supersonic. This flow also builds up as a shock cell structure.
The increase of disk angle and pressure ratio makes the mass flow at the inlet decrease, while the increase
of disk angle and the decrease of pressure ratio make the pressure loss coefficient increase.
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