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Distributed electrical propulsion system design and fuel consumption

evaluation for a blended-wing-body transport

DA Xingya, LI Yonghong, XIONG Neng, ZHONG Shidong

(High Speed Aerodynamics Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: A distributed electrical propulsion system was preliminarily designed and its
fuel consumption was evaluated for a blended-wing-body transport. Aerodynamic design and
optimization for this blended-wing-body transport with 70t pay-loads were completed
through numerical computations. At the design point of cruise Mach number 0. 80 and cruise
altitude 10km, the maximum lift-to-drag ratio reached 24. The preliminary design of distrib-
uted electrical propulsion system was accomplished by solving integral boundary layer equa-
tions. The electrical propulsion system was composed of 10 electrically driven fans with di-
ameter of 1.45m, pressure ratio of 1. 35 and cruise power of 2. 94 MW. An one-dimensional
engine performance model considering the burning process was established and the engine fu-
el consumption was evaluated for different engine cycles. Analysis shows that the blended-
wing-body configuration with distributed electrical propulsion can reduce the fuel consump-

tion by 50% as compared with C-17 transport.
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Table 1 Wing area and load of typical aircraft

AT MRS H R/ m* K/ (kg/m*)
C-17 353 750
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Fig. 1 Preliminary configuration and cabin arrangement
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after optimization
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Fig. 5 Velocity distribution in airframe boundary layer
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Table 2 Airframe boundary layer parameters

z/m z/m  §/mm § /mm 6/mm H

31.72 0.5 631 87.7 54.2 1.62
31.72 4 363 55.1 30. 8 1.79
31.72 7 213 37.1 17.5 2.12
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Table 3 Design results of fan propulsion system
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Fig. 6 Propulsion system arrangement on the transport
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Table 4 Specific power output comparison

Y B PR R/ (MW / (kg/s) 4%t

. GasTurb A /%
1 0.5749 0.5776 —0.45
2 0.5354 0. 5385 —0.58
3 0. 6190 0. 6222 —0.51
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Table 5 Specific fuel consumption comparison

ks AU BT AE HAF
GasTurb A B2/ %

1 0.0217 0.0218 —0.73
2 0.0210 0.0213 —1.13
3 0.0244 0.0246 —1.01
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