(=]
=

=
Characteristics of

=
E

7
Y. S. Jin, J. D. Kim and

S5 7| AIF 83 A A1l Al4E pp.26~31 20074 11€

of ofst CIZY|&2| ui7| HiEE Sd

Engine

|_o£I\_ * DXH% - HE=
Y.

B. Kim

xhaust Emission by Impinging Spray of Diesel

Key Words : Impinging Spray(F&%5-), Nitrogen Oxide(Z44F}E), Smoke(vi41), Injection Timing(EAMA]7)),
Injection Pressure(EAFE)

Abstract : Recently, study on the improvement of combustion performance for the diesel engine by using the

impinging spray in the combustion chamber has been actively studied. The purpose of this study is to

examine the variation of exhaust emission between the trial engine with impinging plate and the prototype

engine in accordance with change of fuel injection timing and fuel injection pressure. The concentration of

nitrogen oxide of trial engine decreased more than 50% compared to prototype engine. However, smoke of

trial engine indicated very high concentration compared to prototype engine. The effect of fuel injection

timing on the nitrogen oxide and smoke indicated different results, that is, the concentration of nitrogen

oxide decreased as the degree of fuel injection start become slower, whereas the concentration of smoke

decreased as the degree of fuel injection start become faster.
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Table 2 Specification of prototype engine

o ols AEE 24A9 WFEe TaAT. #
2 [ AS RIS ALgto] W Z
o FATE 4

-
- R
of 38 RAE, 23

2y
(o
ft

Table 3 Specification of measuring apparatus

Item Specification

Water-cooled,

4 Cycle Diesel engine,

Type : 1WBI15

Power : 35Kw Torque : 140Nm
Maximum speed : excited 10,000min '
Excitation current/voltage : 4/45A/V
Weight : 185Kg

Switzerland

Dynamometer

Type Horizontal Single
Cylinder

Bore x Stroke (mm) 2 xPb

Stroke Volume (cc) 631

Compression Ratio 19:1

Injection Pressure (MPa) 21.6

Injection Timing BTDC 22°

Diesel exhaust smoke tester
Smoke meter | ST - 100
Kwang myong, Japan

Maximum Torque (Nm/rpm) | 382 / 1,900

Normal Output (Kw/rpm) 59 / 2,200

Sensonic — 5000
NOx measuring range : 0-1,100 ppm
Austria, SAUTER

Exhaust gas
analyzer

Maximum Output (Kw/rpm) |8 / 2,200

Injection Nozzle 0.2mn x 4 holes

Fuel metering

Metering burette, Stop watch

Fig. 2 Schematic view of trial engine with

impinging plate

Do
[}
(]
=
=
g
2
| RO
T
-4
I8
=
N
rJ
=
E\o{t
0,
o 1 X

et

gauge
3. &0 3 1F
31 &=ue dH
311 AT 2o FAZ
4320 A97|8Y BAMAE()= 57 %
2 e e AWdelztal s, Ayt

Table 4 Spray degree of 4-hole nozzle

Directio ree 0, 0, 9
Front-Rear 13 31 136
Left-Right 23 23 134
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Table 5 Spray degree of impinging plate model

No. Model 0, 0, 0
1 110° - Smm 31 31 118
2 110° = 9mm 29 29 122
3 120° - Smm 25 25 130
4 120° = 9mm 20 20 140
5 130° - Smm 20 20 140
6 130° = 9mm 18 18 144

AL
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Fig. 3 Average oil droplet size of trial engine with

various impinging plates(injection pressure at 21.6MPa)

olFe] frye wAM Y 47F A A, E
Abzrel QlolAE 120° - 8mné} 120° - 9mn FE-Fo]
S Zte ¥ A 2Fs A 3l
or AL 110° - 8mm, 110° - 9mm, 120° - 9mm<}
130° - 9mm T3l FAHE 7o) Fiio] Hlu

S ¢ 5 U a1HEE Y
o] ngsly FEsHA Aol Ay 7]l 2F
Sk 120° - 9m SEFS /M AFs 2d g2 44

san.

32 Hi7|7tA HHE =
321 ALtstE

Fig. 4 #AMA7]7} BTDC 22°

BAgo

_

H
225MPaz @AsHAl 24 47|84 AF7H
of oM HLHrEs} Fato] upe AiitsE

=559 W3lE Yehdt 4373 vls) A1 7]
Fo] A3 2 AAeE T8 YETh &
Agko] BAFA 2200pme SAD W, 1/255}0]
A D71 AAeE wWlEE X7t 375ppm U H
k) A 7)BE 16lppml 2 ¢F 57%9] 7HAE H

o
3 oF 509 ol4) AaiehE =
oli itk o|RAL A@VIH B FEHROZ E

Al
o8 #7-9] S} LI} FoAx, ol s B
Folg-&ol Eobd £71Anol 9% WHAAI

'E‘
A2 E wE R WHIE
et =, BARRRANIY 255 At
& HETEE Aslsle Aoz YEhsth
Fig. 6& A @7]|#9] #AEd m& dAitst=
HlEFxe] Hels Jeila e, FAMY o] v
FE AxeEY slEwEe Aslsle AS &

322 oA

Fig. 72 3A&E9} Falo] w2 937137 A
A7) v Fxo WHaE Yelfa ok ZEA
AetEe] 9ot WE AlF 7o) A7)
H& =& vjd =S Holx 9tk 23y 23
2 wjAsre Wale ALAEIE e H99 2ol
IRIE AFE iy FEE EolA|a th

Fig. 8& 4/4%3l2 A== Alg7|He] A
ZkA7)0) wWE v sxo WIE el e

2 T M.

ol’ge] Aol A, A4S ET wjd Fxo H|H]
T BARIFA7]Y] 9GS A2 gutd dnE U
ERRAL Ut} o] AL ALAEE I njde] W EA
o] AMZ ARtE7] wiEolth &, v ATt 3
ek 12 2917 oA AsF 1Y FalElel ¢
3 dojuAwh, AAASES Thie 2&VF Eal



A AR A 7] st A A
Aol QoA AEF 237k AAY) Wpe] 2
24t SUFsAIRE 8 ol BAMETEA da
e St av) FHojREg fjde adith v
o BANIA IS RolAw, AatshEe sl
A WAL STbstar, olo wel dsiHlEol
1100
—@— prototype eng. (4/4 Load)
1000 - —m— prototype eng. (1/2 Load)
900 | —w— trial eng. (4/4 Load)
800 L ./. —&— frial eng. (1/2 Load)
T Top e °
S 600
x 500 o
Q ol " -—
z ol " v v v\v-’—‘/v. .
A—A— 4
200 ~, N .
1000 1200 1400 1600 1800 2000 2200

Eng. speed (rpm)
Fig. 4 Comparison of NOx emission between

prototype engine and trial engine
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