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Abstract: A fusion algorithm of multi design points (FAMDP) was proposed for the design of
turboshaft-turbofan variable cycle engine (TSFVCE) with two operating modes, including: turboshaft
mode and turbofan mode. A turbojet engine was taken as an example to introduce the establishment of a
FAMDP model. The FAMDP model for the TSFVCE was established. The typical operating points of the
TSFVCE, including high-altitude cruise turbofan mode operating points, ground turboshaft mode oper-
ating points, and modal conversion operating points, were determined, and the design of the engine scheme
was completed. The performance requirements of the aircraft for the TSFVCE at each typical operating
point were used as input for the FAMDP. Compared with the parameters obtained by conventional

methods, the results showed a difference of less than 1%. The fusion algorithm of multi design points
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proposed can provide a reference for the overall design of variable cycle engines.

Keywords: turboshaft-turbofan variable cycle engine; multi design points; fusion algorithm;

vertical take-off and landing and high speed cruise aircraft; engine scheme design
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Table 1 Design point parameters of turboshaft-turbofan

variable cycle engine
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W E 1.48 1.499 1.499
14 R H
Flade 4MEAUS R L 1.98 1.34
SR/ () 0.0 -90.0 -52.0
WAE 1.53 1.53 1.53
CDFS
A/ () -5.0 -4.9 —-49
. P4 e
2 TR FEAOHL 7] Eﬁ‘/}tt%_ 85.42 90.0 89.51
W E 6.9 6.76 6.77
WREE H R R/K 1469.16 1560.7 1546.87
L 5 —TiE
i fr% {u?_tt 0.11 0.11 0.11
o5 T IRIE H 3.0 1.676
#E41/daN 2574.9 3334.0
B S/(daN/(kg/s)) 21.82 21.46
- R AR A FETH 2R/ (kg/(daN-h) ) . .
EfE ST/ (kg/(da 0.8005 1.278
IR /kW 16 500.0 12 000.0
P IR /(KW (kg/s)) 269.35 77.26
RIS FEN R/ (kg/(KW-h)) 0.2754 0.355
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Table S Performance design requirements of the turboshaft-turbofan variable cycle engine

24 H=9 km, Ma=0.8 H=0 km, Ma=0 H=0.5 km, Ma=0
e 41/daN 2574.9 3334.0
RS FE IR/ (kg/(daN"h) ) 0.800 5 1.278
TR /kW 16 500.0 12 000.0
TS FE I 3/ (kg/(KW-h) ) 0.275 4 0.355

Fx6 RHM-REATEAZINTESH
Table 6 Engine component parameters of turboshaft-turbofan variable cycle engine
HRE S5 H=9 km, Ma=0.8 H=0 km, Ma=0 H=0.5 km, Ma=0
priga iz 2R it/ (kg/ls) 118.74 61.48 156.5
WP 53 LA 100.0 100.0 100.0
Flade PN XU ,
Wi L 1.48 1.499 1.499
AR L 1.98 1.34
Flade S XU )
TR (0) 0 —-90.0 -522
W 1.53 1.53 1.53
CDFS
SAEE/C0) -5.0 -4.9 -4.9
N WP 53 LA 85.7 90.1 89.53
o AL :
Wi L 6.92 6.77 6.77
WRE H I EIR/K 1470.0 1561.4 1547.2
—_ s 0.11 0.11 0.11
| L N N
A 3.0 1.677

Xt 4 53 6 1T, 2T R S K
fifp 3 1) K S BLAS BT sAR B SRS W T ik
A RAT 5 BUF, G R 22 A 1% AN, H2e 5
L RER UG R
23 RGEHEEEZRITAMEEEITLL

oy S UE 2 BT R B B MERR TR, SO
2.1 WA, GRS pLBET T ik R
Zeid T — AR W —Hf 5 7 R — LR
RSP RE BT AR AR R — D JT R, 58
J 2 BT AR S A BRI . (B AR AL T,

HeGe 5tk A BRIEIRE D A Bh BT S i i Tt
R, HCRHE ST 1 5 B AT Z2 BT R B4
TAEA RESE MR & T7 R B BLit, 3K s AE SCHh 1
TR LT TRk, DI, BEXF i - i B A2 R
R, L5071k S 20t s A AL BT
REREXT L AN IE 6 FTs .

Hil&l 6 AT A, WA T8t 071k, it
SR B A R IR T S A PR I LT B
gyl > S I N T kAR, al o — T S L
A ARV 52 RS - 16 B 7 07 P K S HTL T 56
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Fig. 6 Comparison of design processes between traditional

methods and fusion algorithms of multi design points
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