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ABSTRACT

The present study conducts CFD analyses on the internal flow fields of roots type vacuum pumps of semiconductor
fabrication facility, and the computed CFD results for internal pressure and temperature distributions are applied to structural
analyses of the pumps. The coupled analysis results between flow and structure show that the deformation of pump structure
is mainly resulted from the thermal expansion of gas in pump, and the deformed impeller and housing produce their severe

contact and impact phenomena causing mechanical damage and fracture.
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Fig. 1 Vacuum pumping line of semiconductor
fabrication facility
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Fig. 2 Pressure and pumping speed variations of
vacuum pumping line
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Fig. 4 Dynamic mesh of vacuum pump
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a4 PArS I

o
T AMY - 2YE

Fig.

Q
o
ae
X
@
19
4]
c
S
@
Qo
@Q
=
<y
j
=
IS
=]
o)
=
<
I
o)
e
c
3
°
o
3
S
=

Fig. 7 Temperature distribution of vacuum pump1
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Running clearance: 440 [ym] Running clearance: 0 [pm]
Design clearance: 443 [um] Design clearance: 443 [um]
Running clearance: 0 [ym] Running clearance: 0 [ym]
Design clearance: 328 [um] Design clearance: 231 [um]
Running clearance: 0 [ym] Running clearance: 0 [ym]
Design clearance: 231 [um] Design clearance: 231 [um]
Fig.8 Total deformation[mm] at 280 deg and running clearance
Fig. 9 Deformation distribution of vacuum pumpf
at rotation angle of 280
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