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Turbine engine composite route flight loading
spectrum derivation
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Abstract:  According to the prineiple of equal damage of [light mission spectrum and corresponding composite spectrum to an
engine due to Tatigie, ereep and themal Smpact, sompounding 5 Hight mission profles and a funetional chieck profile, composite

route flight mission profiles are obtained. Rotating speed spectrum are calculated from altitude velocity characteristic, flight altitude

and flight velocity. From the composite mission spectrum and the related rotating speed spectrum, the accelerated mission test

specirum can be derived.
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Fig. 1 General type of power rating in route

flight mission
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Table 1 Duration of each segment of composite route flight mission s
Mission Ground Climb with Climb with Cruise Sliding Landing run
No. mixture operation maximum rated power
power

1 20.44 20 35 35 100 60 50
2 45.98 20 35 140 400 240 50
3 30.00 57 51 173 910 189 84
4 8.20 44 62 40 244 80 90
5 9.00 80 42 138 2400 260 80
Ground test 25.00 60 60 120 42 132 174
Average 60 45 122 522 175 84

Table 2  Statistical results of idle maximunr idle cycle for route flight mission

Mission No. 1 2 3 4

5

Ground test Total ( mission mixture considered)

Number of eycle 0 3 0 0

0
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Fie.2 Route flicht mission spectrum
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Fig. 4 Rotating speed spectrum containing one idle maximunr idle cycle
(a) Low pressure rotating speed spectra (b) High pressure rotating speed specira
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