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Abstract: The matching of the double bypass engine compression system was investigated to reveal
the operating mechanism of the multi-connected compression system of the variable cycle engine. Three-
dimensional numerical simulation showed that there was a strong coupling between the compression
components, the bypass ducts, and the bypass regulation mechanisms. A well-organized bypass flow was a
key for the variable cycle engine to exhibit its aerodynamic advantage. The adjustment of the bypass
regulation mechanism not only changed the flow state of the bypass but also influenced the matching state

of the compression components, hence the mode transition required for the cooperation of all components.
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To realize fast matching analysis of the multi-connected compression system, an integrated variable-

dimensional analysis method for variable cycle compression system was proposed by combining the

component through flow program with the zero-dimensional bypass program. The feasible region of the

compression system for the single bypass mode was deduced based on the variable-dimensional analysis

method, thus providing the theoretical basis for the matching design of variable cycle engines.

Keywords: variable cycle engine; compression system; complex bypass; coupling work;

matching
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Fig. 1 Geometric model and mesh of variable cycle engine

compression system
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system before and after modification
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Table 1 Calculation scheme to investigate the influence of

bypass flow path (single bypass)
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Fig. 3 Distribution of total pressure along the downstream of the

combining surface of bypass for the single bypass mode
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Fig. 4 Variation of outer bypass efficiency of compression

system with total bypass ratio under the single bypass mode
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Table 2 Calculation scheme to investigate the influence of

bypass flow path (double bypass)

S8 HfH
THARIAR X T 1.0
5 FEAMAR Xy BHEL T g, 0.96

CDFS # R I ayigy/(°) 40
Apyas 0.43
PITRAAEXS R Pioner 1.0

MRS T pouer 0.83~1.23




2094 o= 3

32 U AT R AN N R FE HOVE I 5 ), S 48 &R G5
TANERTE () TR R Sl )R R R Y R B
U S A, H ORI 5 58 38 It e e 1) g Wd 3z 5 1 ek
B 5B MOD )5 % s poue=0.83 IiF, MOD J7 %% #% Ifii
6 BT 1 B9 & R R B T 0.99, 1 7] 55 5%
14F ORI 7 &1 SRR RECA 2 0.98. X A
[ AR TE 175 07 28 0 E B g e mT DL & B,
BEE power M4 51, 55 ZANIRTE P9 50 1) B i B 2
/N, AARTE S AR TE 0 I Bh B R B AR, H
Ji PR 2 MR 11 R A B R A 28 AN Y
T U/, DTV /N 1 AR N DX 8 ) 3 S b
HI 55 T 3G R X B B

s 1.00f —0— ORI ——MOD
e
098¢

1 2 3 4 5 6
Axial position number
(@) Poue=0.83

< 100} —0— ORI —4—MOD
L ogy|  —— 5
2 098F
1 2 3 4 5 6
Axial position number
(b) poua=1.00
S oo T —t—8—
2099
0981 —0—ORI —4A—MOD
1 2 3 4 5 6
Axial position number
(©) Powe=1.17
L2 1.00[ a\éﬁg:e:e:é
& 099
0981 —0—ORI —&—MOD

1 2 3 4 5 6

Axial position number

(d) poue=1.23

5 BAMNEASEC S — AN E SR IR 1 4 AT
Fig. 5 Distribution of total pressure along the downstream of

second bypass for the double bypass mode

K645 T8 — ., AMBTE 1 LR X B E
U 1) AR AR 0, AL B LR 20 FE N [FAY
ANEIE T E R, MOD J7 2845 Wa i 38 i 1) A R
PR ZH T ORI 748, & W ok Y I (406 18 7
BT 58— AN IR sh it ok,
A B TR R4 RGN B ARRCRKE . (AR ER
B4, ORI J5 % v FVABI U7 4 A9 8 R A X
TR 3 WA T, HO A R 3 R

DA S 4 376
% 1.00F —o—ORI —A—MOD
=099
098

1 2 3 4

Axial position number
(2) Pouer=0-83

s 1.00 —0—ORI —4&—MOD
2099 a\\ésg___‘é
X 098¢

1 2 3 4

Axial position number
(b) Powe=1.00

s 1.00F —0—ORI —A—MOD
:\Q” 0.99 DM
20987

1 2 3 4
Axial position number

(©) Powe=1.17

s 1.00F —0—ORI —&—MOD
jﬁ* 0.99 GM
098

1 2 3 4
Axial position number
(d) poue=1.23

B 6 XM AMEIE T DXL 1) Y 7 A1
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Table 3 Calculation scheme setting to investigate the

mode transition process of compression system
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investigate the opening condition of the FVABI
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