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Simulation of Vacuum Characteristics by Applications of Vacuum
Valves in Display Processing
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Abstract Effect of valve conductance on performance of vacuum system was simulated for optimum design of
vacuum system. In this investigation, the feasibility of modeling mechanism for VacSimMulti simulator was
proposed. Application specific design of vacuum system is required to meet the particular process conditions for
various industrial implementations of vacuum equipments. Geometry and length, diameter of vacuum valve were
modeled as simulation modeling variables for conductance effects. Series vacuum system was modeled and
simulated with varied dimensions and structures of exhaust valves. Variation of valve diameter showed the more
significant effects on vacuum characteristics than that of pipeline length variations. It was also observed that the
aperture structure of valve had the superior vacuum characteristics among the modeled systems.
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Simulation schematic of modeling series
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Table 1. Commercial specifications of employed
turbomolecular pump (Edwards Ltd.)

model name EXT70-DN63CF
No>1x10°
compression ratio He 6000
H, 500
nominal rotational speed 90000 rpm
standby rotational speed 63000 rpm

free convection or

cooling method .
forced air or water

quiescent electrical power 10 W
Nz 65 Z/ S
pumping speed He 60 /s
H, 50 /s

ultimate pressure < 38 x10™ torr

Weight 34 kg
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Table 3. Exhaust time of varied length of
vacuum valve (at 1x107° torr)

length of valve exhaust time(at 1x10 ®orr)
01 m 59.93 sec
02 m 7295 sec
03 m 8855 sec
04 m 104.71 sec

H 4 ZIZ 48 Zolo ME Y (at 88.55 sec)
Table 4. Pressure of varied length of vacuum
valve (at 88.55 sec)

length of valve pressure (at 8355 sec)
01 m 1.65 x10 "torr
02 m 165 x10 "torr
03 m 1.00 x10 ®torr
04 m 102 x10 torr
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