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Effect of Piston Rotation on Sink Rate of the Pressure Balance Calibrator
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Abstract

This study was to investigate the effect of piston rotation on the sink rate of the hydraulic
pressure balance calibrator over the range of 0.7 to 7.0 MPa and 14 to 140 MPa. The comparisons of
pressure distribution between piston and cylinder had been taken in the case of “with” and “without”
rotating speed of piston cylinder using numerical method. The study of the piston sink rate when varied
rotation speeds had also performed. The results were shown that there would be an error when using the
assumption of the mean values of pressure distribution over the whole length of cylinder. From the
experimental results, it's clearly shown that the piston sink rate increased when piston rotation speed

decreased.
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effective area
effective area in term of pressure
effective area in term of temperature
effective area in term of pressure and
temperature
effective area in 20°C
body force of fluid
body force of fluid in x-direction
body force of fluid in y-direction
body force of fluid in z-direction
force in z-axial
gravitation acceleration
gap between piston and cylinder
loading mass in z-axial
working pressure
pressure in fluid element
pressure to the base of the piston
ambient pressure

radial of piston

radial of neutral surface
radial of piston in x=0
Reynolds number

time

temperature of piston and cylinder
radial increment of cylinder
radial increment of piston
velocity of fluid in x-direction
fluid velocity

velocity of fluid in y-direction
velocity of fluid in w-direction
force acting with piston

force acting with fluid between gap

unit vector in x-direction



y unit vector in y-direction

Z unit vector in z-direction

substantive derivative

DT

Greek Symbol

Jij thermal expansion of the effective
area

Yol hydraulic oil density

Pa air density

Pri loading mass density

o surface tension of the hydraulic oil

1)) volume of item submerged in the
pressure fluids

A pressure distortion coefficient

T viscous stress

U dynamic viscosity
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