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Numerical Simulation on Performance of Triple Bypass

Variable Cycle Engine
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(1. China Gas Turbine Establishment, Chengdu 610500, China; 2. School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)
Abstract: Compared with double bypass mode, triple bypass VCE (variable cycle engine), with broader op-
eration range brought by triple bypass mode, can satisfy adaptive request of future engine more easily and
improve the performance of aeroplane. Based on performance simulation method of a double bypass VCE
with core driven fan stage (CDFS), a triple bypass VCE counterpart was developed with introduction of some
components including front adjustor valve, rear adjustor valve and the third bypass duct as well as perfor-
mance simulation method. Steady performance of the triple bypass VCE was particularly simulated and ana-
lyzed. The results show that in contrast to single and double bypass mode, the triple bypass mode can in-

crease the extent of adjusting for the total bypass ratio and improve the fuel economy between maximum

power and subsonic cruise power in evidence.
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Fig.1 Working principle of triple bypass variable cycle engine

AN ARG R K& S ALTE IR B S R AT Y
DFARAET , DIBAMBR B TAE . B /5 RS
W 13 O P, e R 1T LR T e 2 BT G BT i XL
S Y A SR HER A CDFS, Rij 748 1 AR 8 51 5
% (FVABL)/J5 7228 T AR08 51 59 2% (RVABD) ¥ Ak F ¢
ANIRAS A8 & SLAL T /N o 8 LU I8 B & BB TAE AR

Ao CDFSJ5WAUNER S AL LA TE , 48 K
TARZ AL, LA 5 & S LA AE ) .

AN ARG I R S R T C T Y e A5 )R
RET, ISIMEAE R TAE . DL, a7 5 W1 1]
OGP, AR T BT DR S R 22 BT 4T FVABY
RVABIFIAL FIF KRl & shHLAL T b 4 6 5E L
W & Sl TAERA . EORIEHE ) T3 R AT T,
B8R K sh LR IE DA BRI R .

AN AEEIR K S HLAE R TR A I R
BT, LA =AMEEE R TAE . B, /5 14T
FE, oS T TR S R 22 r 4T IF , FVABI/RV-
ABIIAE F I FOR A, i & shHLAL F i 38 L iR
REHILTARRE . FEIEHE TR ORI, ok —
AR % shAILIE L DL R TR %

3 SAMNETREINE SRR X

FE LA ARG B A sh ALY RE 05 B i 3 ath Y,
HESL = AN ARE I K Sh LM RE AL O i, IR T & AH
NV A

X 1A e iR R BIK 2 A 0 XU G ) U TR
AHR GRS, =AM & ShPL R R TAE &40, 76
B RIS Bt RSN AR A1 A % shAILSE Ak L 3 hy
VLA 15 KBS PN T 5 0 XU 30 6 1168, S5 XU P
5 CDFS i 2 F- 45 , CDFS PN 5 5 S WL S 14,
1o TR A 5 R b A I A L AR IR A S R R
i VAT, RS 5 0 ik e s i BT AR R R AR
55 R RS KU By 6P, R R §E 5 CDFS Al
FEAWLI A, BT G 2 N AN -, TG
5 PN AR ST IS TR 28 Y NI S

K HZ 4 A28 0 7 kB = A AR G B
RENPUERE . A TR = R S AL Al H 2
FEWEAE AR E AT I 1 ) R e ek
FE— AW, 55 o AR 7 B AR fig HoRs i (. K
Pt O T AR S R AV B e AR i, T R Sh il
ASFRAE 0 R B S8, M E R S L
) TAF 5 R SR B0 IR 3 11 B2 oA 0 2 1) E ik,
THER R 2 s o

4 ZHNREBEBAR DU ERITES

BT [ A P AL 7K RS 7 26 A S AL
ARFFAE", Ve B =S AL 630 K sh LT i i 36 2=
BOMAR BT TR s B O E AR o 2 BTt AR



B = HNRE IR A S HLIE RE R E A

FET R
Y
R

B4R

p

BHN¥ENE T

B2 =SMNRARIEIN K S HLTE BT R

Fig.2 Calculation flow chart for triple bypass variable cycle

engine
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Table 1 Design parameters of triple bypass variable cycle

engine
S8 BB
1 B /km 0
% 0
REPLH B2 (kg/s) 130
SR 26
SV E LY 0.85
AR TR ACRR/K 1 900
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Fig.3 Altitude-velocity characteristics
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Fig.4 Throttling Characteristics (F#EE51177)



