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Abstract

In this paper, the pumping performance of the disk-type drag pump which works in the outlet pressure range from 4 to 0.001
Torr is studied experimentally. The pumping characteristics of various drag pumps are performed. The inlet pressures are
measured for various outlet pressures of the test pump. The flow-meter method is adopted to calculate the pumping speed.
Compression ratios and pumping speeds for the nitrogen gas are measured. The present experimental data show the leak-limited
value of the compression ratio in the molecular transition region. The rotational speed of the pump is 24,000rpm. The inlet
pressures are measured for various outlet pressures of the test pump. The ultimate pressures for zero throughput are measured for

three-stage, two-stage and single-stage disk-type, respectively.
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Fig. 1 Schematic diagram of the experimental apparatus.
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Fig. 2 Geometry of a BSC rotor.
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Fig. 3 Schematic diagram of the three-stage disk-type drag
pump.
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Table 1. Geometrical parameter of a disk-type rotor.

outer radius R, 86 mm

inner radius R; 39 mm

clearance Ad 0.5 mm

depth of channel (BSC) d 3 mm

depth of channel (OSC) 5 mm
angle of channel inlet A 36°
angle of channel wall B 8°
radius of channel Re 56mm
radius of channel center R; 32mm
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Fig. 4 Comparison of inlet pressure of the vacuum
pumps at zero throughput.
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Fig. 5 Comparison of compression ratio of the

vacuum pumps at zero throughput.
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Fig. 6 Comparison of inlet pressure of the vacuum
pumps at 200 SCCM.
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Fig. 7 Comparison of compression ratio of the
vacuum pumps at 200 SCCM.
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Fig. 8 Pumping speed vs inlet pressuree.

33 Hpr|gx

Pzo] 458 gheoll gt & = gl Ao] HIE wiy) &%
oty 919] Fig. 8& 297 3v9] YU ulE njrj&=s
UERA Aotk T ZolA HeAsn o] 3¢ d9d =g
9] 7% Y7ol RoldF4E 53] 03Torolstle o
BL/s9 A 47 w7IERE Bolx gtk 22w 27 &
WY BHIEL w7IEEE AvEY ¢ 5 /59 wTjEE

2 23 gled), Y7ol Bole) weh WrlEEr) Fojs
AP} T ol BT HPISER 2 242 Roln
Stk 38 A9 389 4ol wol Bl o] YL dx
floBz 2¢ U3y Hrke 938 A1) Yeln g
Aolck

3.2 2

+ AridE f98 =gz QlojM 49 T +
ol HEY A9d =gz 45d Hlu ¥ uEE 5 9
Ao 9AE =L B9 v 27t Sl get =
TPz} ool FHE AT " wir)dse] vehvke A
S 23EAE Tl AL T U YT

580

718 3] 28 Hike 45adAM 493 e 4
IYPZE KA FHOH, FF 49 oleE T3

£ w9} 3
B8 25 BSC 69 298 ZHE ABSIE 1l Bl
e Q%Y SRz WSS el et ¢ 4 9ls 7]

249 ARE 9g 4 ok

22)3 Ane) vl 47k 27K W) o A 2
2T 5 gE A2E 92 + Ak 2eln BF ASHA
A7 A% AgSeler B @ B AAIEL 2S5 AL
Ao Aasl) At

%7
of =Re FEBAe A00d E2A7RATAR]

(R05-2000-000-00311-0) @RIl 2lsted af=jglom, o]
WA} AR EA ZAL=EYTE

>
e

e

I

[I] Hablanian, M. H, In Vacuum Science and Technology:
Pioneers of 20th Century, edited by P. A. Redhead(AIP, New
York) (1994), pp. 126-132.

[2] Hablanian, M. H., High Vacuum Technology(A Practical
Guide), Marcel dekker, Inc. (1990).

[3] Shi, L, Wang, X. Z, Zhu, Y. and Pang, S. J, "Design
of Disk Molecular Pumps for Hybrid Molecular Pumps," J.
Vac. Sci. Technol. 4, Vol. 11, No. 2 (1993), pp. 426-431.

(4] Heo, J. S. and Hwang, Y. K., "Molecular Transition
and Slip Flows in the Pumping Channels of Drag Pumps", J.
Vac. Sci. Technol. 4, Vol. 18, No. 3. (2000), pp. 1025-1034.

[5] Heo, J. S. and Hwang, Y. K., "Spiral Channel Flows in
a Disk-type Drag Pump”, J. Vac. Sci. Technol. A , Vol
19, No. 2 (2001), pp. 656-661.

[6] &, 5, LR, 99y sHagze wpris
Aol w3 a7, dIAsHE FAseds] =23 B
(1999), pp. 476-481.



