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Novel Micro Turbofan Configuration and Preliminary Design of

Its Compression System

LU Weiyu, HUANG Guoping ,» FU Xin

(College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Based on analysis of feasibility, pros and cons of domestic and foreign existing micro turbofan
configurations, a novel configuration with compact and compound compression system is put forward, in
order to reduce fuel consumption effectively while keeping the structure simplified and compact. In this
scheme, the fan rotor and the mixed flow compressor rotor compose tandem blades. Through the re-
search of independent mechanism and coupling mechanism of tandem blades, it is thought that fine de-
sign of tandem blades (tandem totally or partially) can significantly improve the compression perform-
ance. By establishing overall performance model and analyzing parameters, it is revealed that specific fu-
el consumption could be 24. 4% lower than corresponding micro turbojet engine approximately. The ro-
tor of composite compression system is then preliminarily designed and numerically simulated, and it is
obtained that the pressure ratio is 5. 2 and the efficiency is 91% down the bypass, while 1. 6 and 84 % in
the bypass, of the compound compression system. With flow field analysis, it is indicated that com-
pound compression system both down the bypass and in the bypass can complete the compression in high
efficiency.
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edge along blade height given by 1D program

versus which used in 3D design
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Fig. 19 3D modeling graph of fan rotor
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Fig. 23  Graphs of Mach number contour, static pres-

sure contour and surface streamlines of about
50% blade height under design mass flow down
the bypass of compound compression system

rotor

B 24 S5 T R B IR ARG T IR 2 90%
MR BT R SR S B xS R A
5550 06 it i 28 6L o L phy T3 10RO T A i R
IR R B BRI b R 2 D 1.3 Bl G B
R RHLEY 2/3 521 Ak 52 48 3 & 18 R 7 A
SrES IR CUL I 25) 8 BT AR DX R i
o3 i e A XA T R R A P AR X A
ERGIYS TN

Relative Mach number

K24 EHEEHRGEHEFHIRY 0% M @i T
GOREY 75 gL
Fig. 24 Graphs of Mach number contour of about 90%

blade height under design mass flow down the

bypass of compound compression system rotor

EAEHBRGHFHIINEBEERFZEHMDH
HY R 45 0 a7 B K I R T O L KR
MR HE ST R R B A TR T R A (1. 26 ~
1. 6) 11 8 P R 2 o A FHL I T80 U0 285 ) 2 A A0 38 D
e B KU AN S SRR DGR, B 26 AT

4.4



350 Moa Mo M

549 B

Relative Mach number
1.6-
1.4-
1122
1.0

0.8~
0.6-
0.4-
0.2-
0.0-

IR DI R SR POy i SN
Fig. 25 Azimuthal averaged relative Mach number con-

tour in compound compression system rotor

G R R G T AN Yy 50 00 i B R A R Y
R A s B AR . TR L 1.4
P8RS s 8t A XU 38 3 A XL I ik AR T
P T AR AL R 5 R 7 SCHT ) A S i
B A7 SCAT [l A AR I O 28 it i o e AT
AL 285 4 T 20 2 SCRHEOEE L E
SRR T 1y T /NSO B AT A 7 A Sy S
TN S A P W 3 T8 P BB PR AR HA X S b A
AL 2 8 B A SORHBOE - B S = L 2
FEAn s FRAEV R A 0 . 2 0 E A IR
(ZHEZ RO . B e SR 1.0 £4.
FT T 3 28 XU I A I AL B A RORT H R
WA AR 2E 57 R 20 R AE R Ak ™ A — 18
AP AT i 2 7 16 1) 555 AR D T O 8
GRORWINIBTEON 2 S | BuY Y W RS DA
JIRFF—B0, iR 3E I P 22 08 9 R A Y i A
TE AR T 3R 5% 9 i T S g IS AR T U
AT 51 RS 0 5% o fol XUB 4 1 A1 0 2 E DA A e 2
R8I AR

5 % it

ARSCE BRI AT 458

CIFE 53 Hr S50 SR 363 Bt A Bl HIL Al A B ) e
AR 4R — o X 8 R R T 4 AR G T e
J7 G AEPRUEZE AL T AL 5 B AU R AR T () I 7 oy 24
R G AR AR IR FE Il <

(2 P BAORY 103 Bt 157 5% P TER XU 2 1 IR 3 <
PLEL TR B B 7o e B i B2 g s 446 1 fiE 1Y
HUER AT 53 g Sz A FBL ) A0AR & 7 RTALAD - b 574
FHALH A5 53 50 1 A S B B8 i R A 3 7 I 40
2R BB TG 75 I 5 2K DU Wt v 5 R S A BIL A DU
(o5 A3 37 It 7 A S0l S A B A e
gt o ARSI M5 o TR LM AR 5
A3 B BT AR SR A I R LG R B I R A B R A PR RE
RTHE 1. A SCHY TG 5 51 R RE A )
AR AL T M R MR 3 L A 5 R A

Relative Mach number

200000 -
180000 -
160000 -
140000 -
120000 -
100000 -

80000 -

60000 -

K 26 EAHGE R G FAMRY 5000 M m it T
F4 5 80 T 0 Az [ T 2k A

Fig. 26 Graphs of Mach number contour. static pres-

sure contour and surface streamlines of about
50% blade height under design mass flow in
the bypass of compound compression system

rotor
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