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Engine System Technology
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The research and development of environmentally compatible engine for small aircraft ( ECO engine project ) was
started in 2003. The objective of this project is to improve engine system integration capability and to establish the advanced
technologies required for next generation small aircraft engines, which are environmentally friendly and economically viable.
To satisfy these requirements, a large number of advanced component technologies have been developed and incorporated in
the engine system design. The total number of stages has been reduced by half from current same class engines. This paper
describes the outline of the engine system design, which satisfies the ECO engine project goal.
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Fig. 1 Results of engine cycle study

FIRER & T DML R IR T . BREHHE SR RIRE 25 R A~
MIKBIT Dz, ¥ =Y ALIRE, RET
EDIT, BRI AT S (B1R-(a)). /M
IYTVUREDYA ZRR, $hbb, BavhNE b
EIHED LA P WA R e EORETH 5.

RIZ, Ty vERRERER LB RS R 25
KAV ME, ¥ —E Y ADREIGTEVREICY 7 M5
(B1X-(b)). ZOv7 o, Ty Af X
WIS R, BELTE57:0TH 5.

IR, T T Uik, R R L 7z iEREETE A
PHRARE 2B HRA » ME, EREDA T - 72me ks
(EB1R-(c)). BEBIOEGEEI D HVIEE, ©
T Uik, BB TE 5720 TH 5.

2.2 I T UFEERRET

IEFEERUE AT O TR Sy v TV
REHHA R LT, T B - R R KR
WMLy Y Ui rE L, B2 Ry YU ak
A A TR

FEAER DB S A LI X o TBUTHRED 14 B 5
FALUTFICHIR L, NTHEIREE L TESEanT
77 yRFRHT A 2 L CRIEEMEE 2 L7z L 2o
TWwh, S5, v 7 IVREEEIL T 7 > 8l & 2125k
FHENZENIRE, T Y VSRR 2 el 2 1ok
77 YHORNEZFHTAZLICE ST, 7L—24 - A
Ny MEHIBRLIEEE L, 77 YEBERRO 200
7 7 v EEE RO LS = Y U REERRETHI
MLL 72,

140

52 LY R

Fig. 2 Overview of 3D mock-up engine
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Fig. 4 Feasibility study on wing fan blade removal
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Fig. 3 Feasibility study on wing maintenance of line replacement unit
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Fig. 5 Feasibility study on bore scope inspection ( BSI )

-—

BARARIC
T 56
( Right hand engine )

AT

AR

JEAx T FERT

e 2
<
Vo Wi
A Sl
PN

B 256
( Left hand engine )

Fei > U

A

%6 TEAT X 2 T 2 SR i 1 D WA T R

Fig. 6 Parts count reduction study on quick engine change

2.3 I2T DHERETRE

IV UEREF RO LIS, TV FE
WV DTEIRIEALNS & B S ERIRPT DR ET & SE06 L
7o, AMiEfI2Y4 725 TlE, CFD ( Computational Fluid
Dynamics ) #7558 THEFLA I @S WA &2 2 JAXA
( MOZATEGE NFain 22t sebasetint ) & oILEpEIC
LoT, FEVEELIY VUKD RBIEY I 21—
ararFEmLi.

2.3.1 EXFRFEILDINSA N Y I RET 4
IV FRVDEEOIARDS, TP OINIRITIC

142

5.2 B HARW 2 P8 MR T 5 720, HidFro L 251
Fl%ET L, CED HTICX > TRT AN v 7 AF T4 %
Fhti L7z, i HR TV OFRIEIAN O B AR — b T —
WAOREN RO RE L, K= b= IVAEEII/NS T
MUET T Y DI RS 2 Z L SIRETH H 2 &
Woirhrotz. —J, T2 T YY) OHREORENE % Tk
LTHEVDR= T =V E LD EEThi
1, HREAOZBIIBRY NSV E V) HIRERFL T L
MTE7.

D EofERE KL T, 87 RIIRT L9 (CHitkz B

IHI H# Vol.47 No.3 (2007-9)



71 v R

%7 LT UM AE EE Lo v D I D R
AN [

Fig. 7 Engine external design to reduce nacelle drag
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Fig. 8 CFD result of nacelle pressure distribution with pylon
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