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Fig. 1 Aircraft/Engine integrated design flow path
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Table 2 The description of mission profile
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Table 3 The preliminary aircraft design parameters
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Fig. 3 Constraint boundary diagram
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Table 6 Engine performance parameters of subsonic
cruise (phase 6)

CDFS | %fl1/ | FLADE | %f[2/ %F 3/
PERES%L | MFTF ACE

VCE % VCE % %
my/(kg/s) 256 | 284 11.2 31.1 21.6 30.8 20.5
Dy /N 289 180 | -37.7 99 —65.8 105 | -63.6
D, /N 288 274 | —4.77 314 9.22 315 9.65
sfe, /
) 0.1015 | 0.0991 | —2.39 | 0.09836 | —3.11 |0.0986 | —2.85
(kg/(N-h))
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Table 7 Engine performance parameters of supersonic
cruise (phase 9)

CDFS | Xfl1/ | FLADE | Xf}2/ X3/
HERESH | MFTF ACE

VCE % VCE % %
my/ (kg/s) 83.0 83.7 0.85 84.3 1.57 83.9 1.11
D, /N 1450 | 1367 | -5.74 1199 | -17.3 | 1301 | -103
D,,/N 2195 | 2042 | -6.96 | 2181 | —0.62 | 2181 | -0.62
sfe,d (kg/

0.1264 | 0.1255 | —0.77 | 0.1241 | -1.87 | 0.1254 | —0.82

(N-h))
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Table 8 Engine performance prameters of supersonic
turn (phase 11)

CDFS | %k 1/ | FLADE | %fH2/ X3/
PERESE | MFTF ACE
VCE % VCE % %
my/(kg/s) 89.6 89.4 | —020 | 904 | 0905 | 888 | —095
D, /N 1641 | 1670 1.76 1563 | -475 | 2140 | 304
D, y/N 1806 | 1839 1.82 1971 9.12 | 2065 14.3
sfe,/
0.1608 | 0.1583 | —1.54 | 0.1563 | —2.81 | 0.1595 | —0.83
(kg/(N-h))
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Research on the Influence of Variable Cycle Engine on Aircraft Flight Performance
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Abstract: The computing models of airframe aerodynamic characteristic calculation, constraint analysis, mission
analysis, engine steady performance, internal and external flow losses of intake and exhaust were established and
coupled together. An airframe / engine integration design model was constituted. For supersonic cruise without
afterburner flight mission of fighter, the flight performances of Core Driven Fan Stage (CDFS) Variable Cycle Engine
(VCE), Fan on Blade (FLADE) VCE, Adaptive Cycle Engine (ACE) and Mixed Flow Turbine Fan (MFTF) were
compared. The results showed that during subsonic cruise segment, VCEs have less inlet external drag and boat tail
drag, which achieved 3% lower installed special fuel consumption than MFTF. During supersonic cruise and
supersonic turn segments, the benefits of VCE decrease owing to the fact that all of CDFS VCE, FLADE VCE and
ACE are in single bypass operating mode. The flight performances of CDFS VCE, FLADE VCE, ACE are better than
that of MFTF. FLADE VCE performs best,and the ACE and CDFS VCE respectively.
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