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Motor power selection and economic analysis of more

electric environmental control system
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Abstract: A computation model of parameters matching for more electric aircraft envi-
ronmental control system was proposed to determine the value of motor power under differ-
ent flight conditions. The influential factors to the selection of motor power and the econo-
my of system were analyzed. The results show that the motor power increases with the
flight altitude, and decreases with the Mach number at the same altitude, in terms of a defi-
nite air supply pressure. For a given flight condition, a higher air supply pressure will lead
to a higher motor power. The performance penalty of more electric environment control sys-
tem will be smaller than that of traditional environment control system and a longer flight
time will bring a better economic benefits, under the same air supply pressure and flight

condition.
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Fig. 1 Schematic diagram of more electric aircraft environmental control system
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Table 1 Performance parameters of components
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Table 2 Parameters matching results of system

/ / / / /

kPa C (kJ/kg) (g/kg) (kg/s)

0 99. 30 40. 00 89.30 19.00 1.423
1 400. 0 214.22  271.35 19.00 1.423
2 396.0 120.00 172.90 19.00 1.423
3 602.1 189.46  245.48 19.00 1.423
4 596. 1 52.40 92.42 14.86 1.423
5 590. 1 39.79 62.15 7.81 1.423
6 584. 2 18.55 25.14  2.01 1.423
7 578. 4 18.92 25.14  2.37 1.400
8 571.6 47.91 556.91  2.91  1.400
9 134.0 —29.45 —30.36 0.19 1.400
10 131.3 —0.02 7.25 2.91  1.400
11 99. 30 40. 00 89.30 19.00 2.681
12 99. 30 27.50 89.30 23.98 2.704

13 98. 31 96. 16 169.85 27.17 2.704

14 97.32 145.05  221.67 27.17 2.704

15 98.373 27.17  2.704
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