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1. Running motor 13. Strain gauge

2. Speed controller 14. Fuel injection valve
3. Air suction fan 15. Solenoid valve

4, Air heater 16. Hyd-oil accumulator
5. Air temp. indicator 17. Hyd-oil pump

6. Pressure transducer 18. Hyd-motor

7. Encoder 19. Hyd-oil tank

8. Combustion chamber 20. Fuel oil accumulator
9. Test engine 21. Fuel feed pump

10. Photo TR for trigger 22, Fuel pump motor
11. Amplifier 23. Fuel tank

12. Oscilloscope 24. Solenoid controller

Fig.1. Schematic diagram of experimental apparatus.
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@ Hyd-oil accumulator (@ Fuel injection valve

@ Hydraulic pump @) Fuel accumulator

@ Hydraulic oil tank @ S. valve controller

@ Relief valve @ Boost piston

® Check valve @ Plunger

® Fuel feed pump (@ Needle valve

@ Filter @ Strain gauge for supply pressure
Fuel oil tank @ Strain gauge for inj.pressure

® Solenold valve

Fig.2. Schematic diagram of electro - hydraulic fuel injection system.
ghfroll 9 EAANGIT 33 HAM EFHA o] fU=o] Jd e AU NF g2 &
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I, A ol el HY =& M EAED 28ln BAe ‘B’ S Yo =HEE onN 7Y, &
AA 7o FERAR7T FARAN EAAE FSAZHL2H o] FolT.

A
Table 1. Specifications of test engine 2.1.2 A48 V1%

4cylinder, D.1. diesel AP & 78 AU Hze] Pgol AL

R engine with rectangular | DL gA7|@9e2, 2 38 A A Table 13 2

Bore x stroke 120 X 168mm t} Fig.1o1A 7@ 758 AE7 10O 2%719

Combustt:xTcll;zmber size 80 x 40 X 26mm &5 & Alodte 718 HAFE 49 23
Displacement volume 1900cm?® RA =4 e AuE @E%ﬂ@, &71& 343
Compression ratio 181:1 e £370% &r1ex& 2dste {71719

Suction valve close 25° ABCD @, 189 AR fA e aYPa =g AS

Exhaust valve open 18° BBDC .5-]_7] _?4 ﬂ' ?ﬂ_it" (3600})11]568/1‘8\’)@’% aag aé

_.86_



AAELY EAAE Ze DL dAdZ8e 24 @ A4 B AF

o X8, A% B E8) AL XTEQE YE (photo interrupter)e] =3 o} WBR Alo]& T
e dRuE 482 AAs

Ao BF 4T FH e AP = HU13) £48 o] 20MPagl 2EH QA0 x4 gHywy
71& AHE-3tith. o] SR dAvtad w2HEE YIE &8 AX 7 g8 Qe SW4olr).
YHUB7 = 480 FAAH A zZto] =A AAY F o A4 o) st

JP> s

2.2 &8 4dy

ARAFLY AREAY BAFE ZAH) Aoted, R28 A2EH BAA Alole) AP FA

2 WA PP L 2] LPE EAF] HA SATH BARe] BH L A% 503 FAN F A%
ISP, 574 A3 Omgleycleith EAFE AB T ¥, A2 EAYAS 3Psm, AW B4
Fo g BAEE ZPoe, ARALY QREAA B4 B4E Hetagnh 2dn AAFL
BAIE AU 718 AR 3718 A5 e d2Y ¥E LS 2R

2.2.1 BAIgE e 23

AALHSHY BAA S A5 g shebsly] HsiM WA AR BAEEY EAAA 7R LR S
A (EAA JhtteE) A8 EARIE S 2480} Fig20ld QR EAEES] 4xnle) 2ty
2EAANABE Z33H0), A& $AFE S 3L YSUY 30) 922 sHFste] 2ag 2B
gAAADE FAHAT. FH L WA A8 JFBUEDY A& Y& 0.7MPaz nHA 71
ff ol FE 9 ol e (hyd - oil accumulator)e] ¢+
g |y g OMPadl A 20MPa7zx] 2MPa
A $4AA d 1S el ARE BAA T AN
FUA YR AH H2aES gugte)n A
BEEASIE & 23830t Fig.3e A4 7ggt R
g3 29 AL dehd RHoloh. AR BS j
ARFAPEE xFo] Qa2 4=l Jome, 1 :
% $AFNE AREALIYY 2Fo] Brh5s / | |
th ety gA 39 JdaFALEe EUA A % : i i ®
FeE g 2Rec, BAA ALY AR ALY ralpressure (P9
Fo| TA A EAF A5 EAIYEH S A Figs. Calibration curve of strain gage for hyd -
o, oil pressure.

n
T

Output voitage (V)
5

o
"

2.2.2 EAE &%
Fig4e BAIE & §7%317] 919 Bosch4] 418 33 FX"o|t}. o] Loz =2 EWH 9} g
Y87 & Eotd AR E Y & UA Sta, v AUy G3gYes 2P deTEng ¢

..87_



2 HlRe
®

1. Hyd-oil pump motor 10. Adapter

2. Fuel pump motor 11. Bridge box

3. Hyd-oil pump 12. Dynamic strain amplifier
4. Fuel oil pump 13. Digtal oscilloscope

5. Hyd-oil accumulator 14. Throttle valve

6. Fuel oil accumulator 15. Measuring tube

7. Solenoid valve 16. Relief valve

8. Combustion chamber 17. Accumulator

9. Fuel injection valve 18. Fuel oil tank

19. S. V. controller

Fig.4. Schematic diagram of the Bosch’ s experimental apparatus for testing injection rate.
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Table 2. Experimental conditions 2 TDC A2 o] 5 A 3 1, Az e X 9l
Engine speed 500 rpm
= : HYHE d&ste ¢ Fvw & 4o 78
Injection quantity 40 mg/cycle
Injection pressure 23 MPa, 38 MPa, 51 MPa o A w2} TEAEYEE g&3te E2lA
Suction temperature 353K Nz o 2= azt 180CARIE Y Ho[H & e A
Injection time 45 BTDC ~ 10 BTCD = zé o] g4 st}
A4 & ASY & Figle) gE¥gy], dad, gAaA 5ol A4S FF3x, 287 HZE
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A7 A2A AESE 2 294 /s A FHERBVZ Al e aHoHE 24
2rax2 $£334h
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Fig.5. Time chart of each events for combustion
test engine.
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Fig.8. Curves of the hyd - oil pressure and injectio
nrate.
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Fig.7. Curves of max. injection pressure vs. hyd -
oil pressure. Time (ms)
Fig.8. Injection pressure curve on boosting hyd -
oil pressure.
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Fig.9. Comparision of injection rate on the & 7t WAL Rolm gt
change of fuel injection pressure( injection
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Fig.10. Curves of the hyd - oil pressure and Fig.11. Curves of pressure rising rate and
combustion pressure. combustion pressure.
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Fig.12. Ignition delay vs. injection time(Injec- Fig.13. Ignition delay vs. injection time(Injection

tion pressure : 38MPa). pressure : 38MPa).
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Fig.14. Combustion pressure and heat release Fig. 15.Combustion characteristic curves on
rate curve, injection pressure and injection time.
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A Study on Injection and Combustion of D.I. Diesel
Engine with Electronic — hydraulic Fuel Injection
System

Hyun - Gu KIM . Jin —- Hong RA* . Soo - Kil AHN*

(Jumunjin Vocational Highschool, *Pukyong National university)

Diesel engine is widely used for ship and industry source of power because of its high thermal
efficiency and reliability and durability. However it lead to air pollution due to exhaust gas, and it
is important to develop diesel engine of lower air - pollution to decrease the hazardous exhaust
gas emissions.

As one of the ways, the study for practically using the high pressure of fuel injection and
variable injection timing system is being processing. The high pressure injection, which is said to
be an effective means for reducing both NOx and particulate emissions, and great improvements
in combustion characteristics have been reported by many researchers.

In this study, electronic - hydraulic fuel injection system and hydraulic fuel injector system
have been applied to the D.I. test engine for high pressure injection and variable injection timing.
The injection pressure and injection rate depending upon accumulator pressure were measured
with strain gage and Bosch injection rate measuring system before fitting the system into test
engine, and analyzed the characteristics of the injection system.

The combustion characteristics with this injection system has been analyzed with data
concerning heat release rate, pressure rising rate, ignition point, ignition delay and maximum

pressure value.
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