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High Altitude Simulating Test Facility Design
Using Vacuum Pump System

Yun Ky Hong*t + Jung Min Lee* - Jae Jung Na* - Dong Ki Hyun** - Kyeong Su Kim** - Sang Hun
Park**

ABSTRACT

In this research, a high altitude simulating test facility is designed using vacuum pump system
composed of roots pumps and screw pumps. Air flow rate and chamber pressure are 1 kg/s and 2500
Pa, respectively. To design the test facility, experimental tests using certain pump combinations are
performed for air injection of the order of hundreds of g/s . From the tests, it is found that 11 roots
pumps and 33 screw pumps are required for the considered test facility. Test results are compared
with theoretically estimated values. However, intake capacity theoretically estimated is found to be 20
percent larger than test results. This is thought because of higher pressure difference of roots pump
for test conditions. Therefore, if more screw pumps are added for the considered pump system, it
would be possible to lower the vacuum level of test chamber.
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Table 1. Aerzen Gmb 16.13HV Booster Pump
Specification (V-belt drive, 60Hz) [1]
pressure difference o5
APnax, mbar
normal | max. speed, rpm 1500
speed | motor power, kW 24.5
theoretical intake
5 9750
volume, m’/hr
pressure difference
65/53
APy, mbar
higher | max. speed, rpm 2000/2350
speed | motor power, kW 335
theoretical intake
5 13000/15250
volume, m’/hr
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Fig. 2 Dongbang DBVP2700 [2]
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DBVP 2700

Fig. 3 Performance curve for Dongbang DBVPZ2700 [2]
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Table 2. Vacuum Pump test

Test #2
Test #1
(Gmb 16.13HV &
(Gmb 16.13HV &
2XDBVP2700) 2XDBVP2700 +
flow 3XOSAKA)
rate
F09) F0)
(8/s) | =z w4 A% w4
Ol an | e ag| | AR | e | ag
L=y
- 3 Zn) - A 3 Zn)
(torr) ( (r}]:r)/ N (torr) (&) (:r)/ -
10,02 11,51
60 139 | 49 4 2181 12.1 36 6 2.50:1
11,37
120 | 289 | 88 (9,643 |2.10:1| 245 | 47 5 2471
11,46
200 | 50.1 | 152 |9,271|2.02:2| 40.5 65 8 2.49:1
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ig. 4 Performance curve for test #1 condition [2]
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Fig. 5 Performance curve for test #2 condition [2]
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1. Aerzen(http://www.aerzen.com) 7| #5
2. T%EAY, http://dbvacuum.co.kr
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