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Experiment on spooldown airstart performance of
aero-turbofan engine in ATF

MA Qian-rong"?, GUO Xin*, WU Hu'
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Northwest Polytechnical University, Xi'an 710072, China;
2. Aero-Engine Altitude Simulated Key Laboratory, China Gas Turbine Establishment,
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Abstract: A aero-turbofan engine turbofan with great flow rate completed spooldown

airstart tests in altitude test facility (ATF). The simulated altitude was at 5km, 8 km and

10km. The results of test in AFT showed that simulated intake total pressure and exhaust

pressure had obvious fluctuation during spooldown airstart process. So the engine operating

condition of spooldown airstart test in ATF deviated from the real flight condition. Moreo-

ver, different airspeeds of 25—70 km/h were obtained using a few calculation ways to analyze

the test data. A performance evaluation method of spooldown airstart test in ATF was rec

ommended based on the analysis results, namely, the simulation flight condition means the

average in three seconds span from the beginning of the airstart sequence for the successful

tests, or the average in the time from the rotor speeds return to drop down again for the fail-

ure tests. This is important to improve the performance evaluation level of test in ATF.

Key words: aero-turbofan engine turbofan; altitude test facility (ATF) ;
spooldown airstart; intake total pressure and exhaust pressure;

evaluation method
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Fig. 1 Typical flight envelope and airstart envelope
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Fig.2 Sketch map of ATF
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Table 1 Main results of spooldown airstarts
t)s vy, n/ H/ vy, /s nm/ H/ v, t/s n,/ H/ v, t/s n,/ H/ v,
Vi % km Vu % km Vi % km Vi % km Vi
1 8.4 0.96 62.7 7.89 068 0.83 60.8 7.94 1.072 1.53 60.4 7.94 1.062
2 0.96 64.8 7.87 1.051 0.76 62.6 7.92 1.052 1.49 62.3 7.93 1.050 2.36 64.8 7.95 1.022
3 0.97 64.1 7.88 1.048 0.42 63.0 7.90 1.035 1.27 62.1 7.93 1.020 2.33 64.6 7.93 1.017
4 0.99 63.2 7.90 1.050 0.70 61.2 7.94 1.037 0.77 61.2 7.91 1.031
5 8.8 1.00 63.4 7.95 086 0.74 61.7 8.01 1.068 1.53 60.8 8.05 1.077
6 6.3 1.26 64.3 9.91 .324 0.63 63.5 9.97 1.317 1.06 62.8 10.0 1.312
7 9.4 0.99 63.5 5.13 132 0.69 60.7 5.22 1.120 1.34 60.1 5.25 1.117
i 5 Li 5Ly [N
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