DOI:10.13224/j.cnki.jasp.2012.09.031

27 9 Vol. 27 No. 9
2012 9 Journal of Aerospace Power Sep. 2012

:1000-8055(2012)09-2155-06

, 211106)

3 ;3 5 3 3

. V233.4; TB65 A

Calculation of start-up pressure of two-wheel bootstrap

air cycle machine with foil air bearing

ZHAO Yun-feng, HU Wen-—chao, ZHU Gang, NING Jia-giang

(Aviation Key Laborary of Science and Technology on Aero Electromechanical
System Integration, Nanjing Engineering Institute of Aircraft Systems,

Aviation Industry Corporation of China, Nanjing 211106, China)

Abstract: Through an analysis of the start-up principle of two-wheel bootstrap air cycle
machine (ACM) with foil air bearing, the method to calculate the start-up pressure has been
established has been established. According to this method, a program has been composed
to calculate the start-up pressure of one ACM under different conditions. The calculation re-
sults matched the actual test data well, which demonstrates that this calculation method is
of high accuracy. Calculation and analysis show that the turbine outlet pressure and the
bearing preload have great effects on the bearing start-up pressure. The lower the turbine
outlet pressure, the lower the start-up pressure is. Meanwhile, the greater the preload,

the higher the start-up pressure is.

Key words: foil air bearing; air cycle machine; start-up pressure; lift off speed;
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Fig. 1 Working principle of the two-wheel bootstrap cooling turbine unit
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Fig. 2 Working principle of the foil air bearing
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Fig. 3 Calculation flow chart
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Table 1 Key parameters of the cooling turbine unit

/mm 32
/107" (kg « m) 6
/N 2.5
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Fig. 4 Rotor speed versus time under different
inlet pressures of the compressor
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Table 2 Start-up pressures under different back pressures

/kPa /kPa /kPa
100 163 169
90 151 155
80 140 144
70 128 133
3

Table 3 Start-up pressures with different static

pivoting friction torques

/(N m) /kPa
0.2 134
0.4 151
0.6 167
0.8 179
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