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Analysis of H= 0 & Ma= 0 test for aero-ngine at ATF

LIU Zhryou"?, GUO Rongwei', /HOU Mirjie’, TIAN Jimr hu’
(1 College of Energy and Power Engineering, Nanjing\University

of A eronautics and_Astronautics, ~Nanjing 210016, /China;
2. ChinaiGas T urbine Establishment, ~Jangyoeu 621703, China)

Abstraet:” H= 0 km\ & Ma=0_test was conducted for aero-engine at altitude simulated
test facility (AT F) . The reasons for the difference between altitude cell pressure and stand-
ard atmospheric pressure were analyzed.Moreover, the effects on the engine test of H= 0 km
& Ma= 0 at a pressure difference-between altitude cell and international standard atmosphere
(ISA) sealevel spatic( SLS), caused by exhaust gas ejection and cooling-air flow in altitude
cell, were also studied. A scheme was thus put forward for the influence of ambient pressure
change on the engine test results of H=0 km & Ma= 0. Furthermore, several research tests
were conducted in two or three test beds of H= 0 km & Ma= 0 using a turbojet engine and a
turbofan engine. The test results show that, corrected results for engine test of H= 0 km &
Ma= 0 at ATF, when ambient pressure is about 70 kPa and ram ratio is between 0. 99 to

1. 02, are consistent with those under standard atmosphere, sea level static.

Key words: aerospace propulsion system; aercengine; engine test; ambient pressure;

altitude simulated test facility (ATF)
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Fig. 1 Influence on the results of engine test of H= 0 km & Ma= 0 of different ambient pressure
1
Table 1 Uncertainty comparison of the main performances parameters at ISA SLS
!/ % ! % /%
5.7 m +0.40 *0. 85 *0.91
3.7m 10.68 t0.71 to0.82
F0.61 +0. 87 *0.87
5 7m
4.2 s
Ho/ Mao 100 kPa 21.5 C 70
110 kg/ s kPa 205 C Ho/
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Table 2 The main parameter comparison between ATF and ground bed at ISA SLS
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Fig.2 Engine test results with rigid nezzle of H=.0 km & Ma=
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Fig.3 Engine test results with Laval nozzle of H= 0 km & Ma= 0 both at ground test bed and at ATF
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Fig. 4 Effect of engine ram ratio on H= 0 km
& Ma= 0 test results
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Table 3 The ram pressure ratio s influence on the engine test of H= 0 & Ma= 0
/ kPa ! % ! %
71. 747 1.036 48 94. 601 97.116 0.993 76 0. 989 93 0.993 79 0.991 95
71.731 1.036 83 94.682 97.193 0.993 98 0.992 13 0.994 57 0.993 33
69. 703 0.987 92 94.686 97.286 0.994 21 0. 991 66 0.994 16 0.993 75
69. 663 0.984 61 94. 72 97.334 0.994 94 0. 993 86 0.995 05 0.994 37
69. 679 0.968 27 94.732 97.387 0.995 4 0. 994 81 0.995 68 0.997 74
69. 682 0.969 79 94.729 97.368 0.994 90 0. 993 46 0.996 67 0.997 19
4 Hy/ May
Table4 The maximum influence of the ram pressure ratio on the engine test of H= 0 & Ma= 0
1 % ! % ! % ! % ! %
0. 968~ 1.036 0. 15 0.16 0.49 0. 29 0.58
0. 985~ 1.036 0. 11 0.12 0.40 0. 13 0.24
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