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Abstract: To address the high fuel consumption of short-life,low—cost single—shaft turbojet/turbofan engines and high cost of fuel—-
efficient twin—shaft turbofan engines, an overall design of a low—cost, low—fuel-consumption twin—shaft turbofan engine was conducted.
Guided by a low—cost design philosophy,two engine configurations were developed under equivalent overall cycle parameters and within the
same envelope constraints.Using an overall performance simulation software,cycle parameter optimization and overall performance calcula-
tions were performed, and the mechanism for improved fuel efficiency was examined from a thermodynamic perspective. The results
demonstrate that,compared with scheme A(fan+mixed—flow/centrifugal compressor+reverse—flow annular combustor),scheme B(fan+hooster
stage+centrifugal compressor+reverse—flow annular combustor)achieves thermal efficiency improvements of 2.56%,2.37% and 2.64% at the
design point, ground off—design point, and high-altitude off—design point, respectively. Correspondingly, the fuel consumption rates are
reduced by 0.66%,1.10%,and 1.18%.These advantages enable Scheme B to better meet the requirements of unmanned aerial platforms for
long endurance,low—cost,and expendability.
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Table 1 Typical technical parameters of foreign single—
shaft turbojet/turbofan engines
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Table 2 Main technical parameters of foreign twin—shaft
turbofan engines
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. Table3 Typical technical parameters of single—shaft tur-

bojet/turbofan engines in China
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Table 4 Typical technical parameters of twin—shaft tur-
bojet/turbofan engines in China
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Fig. 1 Configuration diagrams of the two engine schemes

2 21 25 3 3‘1 4 4‘1 44 45 5
/R ke B lis
U e % i e
[ |
TR T
R
(a) J7 % A R SIHLA S PO
2 2122 2425 331 441 4445 5
— ||l |
s R e | [MGE
WEL el (S TET | s
| |
I T
ViR

(b) 755 B R SHLEY T sh AT 5w
2— AR A 12T AT 53— H FE AL AT s 4— R s R 5 5—
AR 109 5 3 11 AT 5 21— JXUBe HR AT 5 22— FR 2 ik A 5 24—
FEZREH T 3 25— R ASUHLEE TR ; 3 1—HRbe 2 i 1w ;41—
et R G T 171 BT 5 44— HE IR 0 11 1 AT 5 45— IR R I 8 3 11 AT
B2 2MAREINHSHHATEEE
Fig. 2 Aerothermodynamic calculation stations of the two
engine schemes
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Table 9 Consumer confidence index of similar engines
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. WHIREE  FMAES] R4S
P
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A:1F+IM+1C+
Ly 1F+1M+ 1F+3B+1C+ 2F+5A+ CEB+1HT+1LT
DEB+1T  RB+1HT+2LT RB+2T B:1F+1B+1C+
CEB+IHT+1LT
HEE L 9.5 3.94~4.2 7~8 45
i 0.7 3.28~3.4 0.2 2.6
AL
o 0.791 0.8 0.77
L&
EERERCE 083 0.856 0.83
RS RTIRE /K 1243 1291 ~ 1310 1300 1243
L TRFET R
(ke (daN-h)) 0.98 0.465~0.484 0.92  0.50536/0.4998
ﬁﬁjﬂmﬁ/ 3158 5038~5295 2812 2608
(Jt/daN)
B L 3.07 1.6~1.72  27~3.09  3.42/3.46

E:CEBARM A AL EMIEE
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KA SRR T IR IR e Sy i gy
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B R N E R R L RS R AR A
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IS EL T ARFE TR A R 3% L s B s

25 b ARG N A LB 2 Fhy 2 5 [ 26 R
SIS TR L IEAT XS LA BT, A5 40 2 RO R FF A K
BABETFER , B B BRI T FETR AR b .
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(DFERV AT BTG A S50 5 R SLAMNE R
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R AT o a5 R BT A T AR R AT
PR A Bt S AN R BB R LT & A
(9 2 S AR T 0.66% . 1.10% F11.18%; 77 %5 B 5 IET
PR R R ENHL FAL5 K SHUAE G R T 2R
WA, 43 DI 61.41% .45.67% , 5 K F A iR I %
(1) FJ44-1C AH L, #ETH 0% = H 7.48%

(2) 38 3 5 He A3 5 %6 A 505 % B IR, 45
RN R R BT DL K R as AR T AR
MR R BIIECREAE T R AN SRS T
2.56% .2.37% M 2.64% ., X —VERg4RTH FEIHI T 5
2 B I R B R IR A (VRT3 I, 27 T %
SIHLI AR BE

(3) 5 [ B AL/ NRL & ShHLXT EL, O 26 B s 3%
Fb HE TET B b 22 51 & Bh ALY &5 12.7% | L FI44 &
ML 101.16%~116.25% . . F415 %k 3 HL &Y &5
11.97%~28.15% L J7 % A 191 11.7%.
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