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An Experimental Study of Performance Characteristics on a Double
Chamber Rotor Operated by High Pressure Air with Various Vanes

Chong-Hyun Cho, Sang-Kyu Choi , Soo-Yong Cho
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ABSTRACT

An experiment about performance characteristics is conducted on a double chamber vane-type rotor.
Three different rotors, which have 6, 8 and 9 vanes, are applied to the driver and various lift holes at the
rear plate are used to increase the effective vane height. The inner diameter of a double chamber cylinder
is $27mm, and the length of the cylinder is 65 mm. The maximum offset length between the rotor outer
surface and the cylinder inner surface is 45mm. In this study, specific output torques and powers are
measured, and also noise and vibration are measured at the real operating situation. The operating torque
on the double chamber is increased to 17% compared to the operating torque obtained at the single chamber
which has the same size. The experimental results of noise and vibration show that the operating sound
and vibration are directly related to the operating power generated by the double chamber rotor.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Degree of accuracy on measuring device
Mea_lsurmg Models Accuracy
equipment
Flowmeter Haszté“ri_IsJSS Less than 05% at % FS
I e 0~1500 L/min air
nstruments
SB-50L £0.03 %
Loadcell CAS Max. 50k gf
m cauge ACT-3 £0.0015 %
Tbm gaug Monarch Max. 20,000 rpm
Pressure 811 FMG Less than 0.25% at % FS
gauge Sensotec 150 psi gauge
| DAQ | Agilent 34970A 0.0035%
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VANE DIRECTION

V=—(1/tanw) X— (6.3/sinw)

Fig. 3 Geometry of rotor, cylinder and vanes

z* +(y—2.8)* =20.33°
z? +y2 = (35/2)2 o))
y=— (l/tanu.l):c — (6.3/sinw)
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Fig. 4 Vane height and angle between vane and rotor radial
direction along circumferential direction
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Fig. 9 Operating torque and power on various vanes with 4
lift holes at the rear plate
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