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Fundamental design consideration for optimum
performance in altitude test cell facility

Kyoung Ho Choi* - Jung Hyung Lee** - George Owino** - Daesoo Lee**

ABSTRACT

This paper presents on design factor considered in an altitude test cell facility to determine the
best sizing to optimize exhaust diffuser pressure recovery and the exact cooling load required to
be supplied under transient operation. Engine simulation was performed to analyse the exhaust
gas temperature, exit mass flow rate, specific fuel consumption and exhaust velocity helpful in
determining secondary mass air flow and the mixed air temperature entering the ejector. based
on this, the amount of cooling load was deduced. It was found that improved pressure recovery

reduces operational cost(air supply facility, cooling water).
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Table 1. Altitude test cell prevailing conditions
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Table 3. Fuel consumption at each test mode
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Table 2. Flight mode input parameters
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Table 4. Exhaust gas cooling load with A/B OFF
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T ¥ Wz 23
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5%
r # Ae e AL e
N o371 71 71 71
o ke/s K K MW MW
1 29.8 791 888 17 21
2 42.6 845 946 28 32
3 26.7 782 883 15 18
4 42.5 852 957 28 33
5 19.4 764 886 11 13
6 36.2 876 1,017 25 31
7 11.1 803 927 7 8
8 20.4 896 1,073 15 19
9 7.1 859 1,039 5 6
10 9.1 905 1,116 7 9
11 28.3 782 889 6 16

Table 5. Exhaust gas cooling load with A/B ON
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E= ke/s K K MW MW
1 33.8 2,209 2,205 79 74
2 19.8 2,207 2,202 116 106
3 30.0 2,210 2,205 70 65
4 195 2,206 2,201 115 106
5 21.4 2,210 2,205 50 47
6 12.0 2,205 2,200 97 89
7 11.8 2,209 2,204 27 26
8 22.4 2,204 2,200 52 149
9 7.3 2,208 2,203 17 17
10 95 2,205 2,201 22 21
11 31.8 2,210 2,205 64 66
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Fig. 1 Cooling load at each test mode
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