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An Experimental Study on the Pumping Performance of the
Two-Stage Disk-Type Drag Pump
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Abstract

In this paper, the pumping performance of the two-stage disk-type drag pump which works
in the outlet pressure range from 3 to 0.001 Torr is studied experimentally. The rotational
speed of the pump is 24,000rpm, and nitrogen is used as a test gas. The pumping
characteristics of various drag pumps are performed. The inlet pressures are measured for
various outlet pressures of the test pump. The maximum compression ratios for zero
throughput are 1000(two-stage BSC type), 740(helical-type), 90(BSC type) and 85(0SC type),
respectively. The ultimate pressure of the two-stage disk-type drag pump is 8.1X10 % Torr.
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Fig. 1 Two-stage disk-type drag pump
rotor(BSC disk-type rotor).
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Fig. 2 Schematic diagram of two-stage
disk-type drag pump.
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Table. 1 Geometrical parameter of two-stage
disk-type drag pump rotor (BSC
disk-type rotor).

outer radius R 86 mm

inner radius R2 39 mm

clearance Ad [ 05 mm

depth of channel d 3 mm
angle of channel inlet A 36°
angle of channel wall B 3

radius of channel Re 56mm

radius of channel center R3 32mm
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at zero throughput of two-stage
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Fig. 4 Compression ratio vs outle pressure
at zero throughput of two-stage
BSC disk-type drag pump.
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Fig. 5 Comparison of inlet pressure of the
vacuum pumps (two-stage BSC,
one-stage BSC, one-stage OSC
disk-type and helical-type) at
zero throughput.
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Fig. 6 Comparison of compression ratio of
the vacuum pumps(two-stage BSC,
one-stage BSC, one-stage OSC
disk-type and helical-type) at zero

throughput.
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Fig. 7 Comparison of inlet pressure of
the vacuum  pumps(two-stage
BSC, one-stage BSC, one-stage
OSC disk-type and helical-type)
at 200 SCCM.
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Fig. 8 Comparison of compression ratio of
the vacuum pumps{two-stage
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OSC disk-type and helical-type) at
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Fig. 9 Pumping speed vs inlet pressure at
several volume flow rate of two-
stage BSC disk-type drag pump.
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