OILIX| =28 X143 X|35(2005)

Journal of Energy Engineering, Vol. 14, No. 3, pp. 173~179 (2005)

i L R b s e s e i

e s e,

1% MXMo] HAERZAL AN JHEO| 25 A7

SR

(20059 39 49 A<, 20050 99 59 Ad)

Study on Development of High-Speed Small Engine Controlled by EFI
(Electronic Fuel Injection)

Seungjin Lee*!, Jeongin Ryu**, Kyonam Choi*** and Dongsoo Jeong***

*Graduate School, Chungnam University, 220, Goong-dong, Yuseong-gu, Daejeon 305-764, Korea
**Department of Mechanical Engineering, Chungnam University, 220, Goong-dong, Yuseong-gu, Daejeon 305-764, Korea

***Korea Institute of Machinery & Materials, 171 Jang-dong, Yuseong-gu, Daegjeon 305-660, Korea
(Received 4 March 2005, Accepted 5 September 2005)

2 o

AF TSP M ARFAF AR 7ET A" Bl 29 A R4S, wi7)rl el e At
£ 7Het. 2] Sl M AR AR Xakel] AMLEIREL o] FAo M ASEAE e o
ZoM EFICIAR ARPAN 282 dzteli= 319 miet ECU oM g3 d88 333 4 gl=h
2 g7 FAL o]fAll AMEE dvalve SOHC 1% AFllxlola] tiokFsl 3zidel gk ozl
T &S RG] e B dRERALESE TaEloh

F80] : A dREAL, D71 A, SOHC

Abstract — Fuel injection system has more benefits in power, fuel consumption and emission than carbure-
tor system even in high speed small engine. Up to date fuel injection system is used in motor car but is not
used in motorcycles in Korea. EFI (Electronic fuel injection) system which has ECU can control precise fuel
supply to variable RPM in engine. The purpose of this study is the investigation of effects of fuel injection
system to improve the engine performance and efficiency in variable revolution of high speed small engine
which is 4 Valves SOHC single cylinder engine used in motorcycle.

Key words : EF1 (Electronic Fuel Injection), ECU (Electronic Control Unit), SOHC (Single Over Head
Cam-shaft)
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Table 1. Engine specifications.

Type 4 ¢ycle SOHC
Number of cylinder 1
BorexStroke 56.5%x49.5 mm
Displacement volume 124.1 cm’®
Compression ratio I1.5
Cooling system Air cooling
Intake valve open 7°BTDC

close 24°ABDC
Exhaust valve open 16°BBDC

close 4°ATDC

Valve clearance Intake 0.12 mm
Valve clearance Intake 0.12 mm
Ignition type CcDI”

Fuel supply system carburettor, EF]
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Fig. 1. Electronic fuel injection system.

Al gt ECUAM B73E Add 4 =% 5

22, NEIE M 28

Agdzle] FAFES 7)E 71374 Agaxle] T
AAEe] Aol 7 FEe] AAAIE & 5 e
Ao] & o)z} glet. Fa3t A FE-2 ECU, Injector,
Throttle bodyo] 2 ] Z} ¥F5-E ABLAA| A 2E]
& FAER=Y gloiME of g FEEeth

2-2-1. ECU A}}

B Aol A2 BECU= FEAIRlsle] Abe-slede).
Ao A A" ECUE & ZARHlo] AR HAMA|2E &
o] Hi= FFolo} ECUL YHLAE 92 A4
3 éﬂsk— dze] 2%, cAME| $A1E AAse 2
MY A5 ARE AEE ZUESR= TPS(Throttle
Position SensorydA 4132 FA=se] 9ot ECUS &
g 24 Injectorel] BjE AlE 20} s} &3, 3
Fel9} ECU= dlolE] 3ho] A3 ii& g 4 9l=% 3
g}t ECU: 2AlA]7|9d 3xjeks A sied ARS-H
3 AR M2 W3l wle} Zé 34 45 37 &
FHL Aoy & 471 gl

2-2-2. Throttle body

*.4_6401]*1 AH&-E Throttle body: 34 714H) A&

o2 F7EEe} QA B Aol AH=IE. 1SA(Idle

Lsm . ‘\@ ’R“

Throt tle body A

ECU

Injector

Fig. 2. EMS components.



Table 2. Throttle body specifications.

Angle in close (deg) 7°H90%)
Moving angle (deg) 85°/(90)
Leak amount (20 //min) 440 mmHg
Bore size $28
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Table 3. Injection dead time.

Voltage (V)

Dead time (ms)

10 1.294
12 0.925
14 0.680

Fig. 3. Image of spray and spray angle.
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Fig. 4. Injector assembly & throttle body assembly
installed in engine.
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Fig. 5. Ignition timing of CDI.
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Fig. 6. Schematic diagram of experimental apparatus.

Fig. 7. Engine test apparatus.
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Notation

(A/F) : Air/fuel ratio

A : Relative air/fuel ratio

(A/F)actual
(A/F)sloichiomelric
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