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An Experimental Study on Emission Characteristics
of Exhaust Gas for Diesel Engines

K. S. Jeoung -J. S. Choi
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Abstract

In this study, for the purpose of collecting data of combustion conditions, experimental
apparatus was set up. Experimental divices consisted of pressure data acquisition system in
cylinder, measuring system of specific fuel consumption and power, detection system of the crank
angle and analysis system of exhaust gas, etc..

Influences of pressure data acquisiion hole and speed of the revolution were investigated to
detect TDC.

Pressure fluctuation rate, heat release rate, heat loss rate and variation of combustion gas
temperature, etc. from cylinder pressure data were calculated to analyze of combustion
conditions. The characteristics on NOx, CO emission by varations of load Engine speed and

cooling water temperature were investigated.
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Fig. 1 Block diagram of engine data acquisition system
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Table 1 Specifications of test engine

Table 2 Specifications of dynamometer
Item Specification Item Specification
Engine type 4-Cycle Turbocharged Type Hydrodynamometer
Diesel Engine Model P-1.8-LC Non-reversible Model
No. of Cylinder 6 Max. braking horsepower 200 /3331 (PS/RPM)
Max. Output 281/2200 (HP/RPM) Max. Speed 6000 (RPM)
Max. Torque 101/1400 (kg - m/RPM) Max. Torque 43 (kg - m)
Bore X Stroke 121 X 150 (mm) Braking Control Manual Control
Compression  Ratio 170 Amount of Feed Water Max. 36 m/Hr
Piston Displacement 10,350 {(cc) Feed water pressure 10 ~15 ke/m
Firing Order 1-5-3-6-2-4 Drain Temperature Max. 70 °
Injection Timing BIDC 3 £ 1° Lubrication Grease
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Fig 2. Passage of Pressure pick up

- 180 -



Y71 w77t WEEAdd 2% J¥3A 75

¥ d7IME F28 dZAAZIEAN 2 | vt 2HE A6 4HE vimstd, 2o 9%
2

Fig. 2& 439 = f2Hse 4AEE Jehl L, Fig. 32 2100mpmolN Z 2o we ¢
H54 29E Ued Rez AR Adste 4EUYTe ST agosRny gFAMg
dadd Aol wet gF AT 4P dFE Foe AL ¢ F AT F AXMS A2 A
A7t 7SS FHARE mEZA Hol AZAde] Folxy] WEL S #ordr)

2) slMKTe EY

248 e TDCE F&3H7] A8A A2YE o438l d=are) ‘ZHA (1 pulse/rotation)S
AX7E Q= A4 TDCA settingdted A% Trigger2 Hlo|E}& 34T

a2 Fig. 3914 € 4+ Q& uis} 2ol F3 TDCe £43F WA 57) gid agdgdozy
B TDCE T3le Aol 714 ALY Aoz wddth Fig 45 $3F JFTDCE FH walsE
%S e Aotk 29 2RH ¢ & UE vie}h o] F29 P BA glo] TDCY Hx&
JAEET} F71E 75 R3S ¢ ¢ Atk B3 23 AW} aPaz 1THeR 25 E g
3 AHAM7E Axdol 7t FE RoAE FETt Zads AL &+ U

gt & dFdMe A2 ot Y EHE 2L WS AN gad =Y
3 A= BF o)FAA E4IHS F W0rpm~2100rpm7HA] rpme] F7hetel whel 4~8deg. %917
€ Ao ¢E4E 13 S TDCER A3

2100rpm

—&— peth 1

—x— puth2
+ pans T,

4+

30

'
7

b2 S
P 4 4 : k2 ]
10} # :

315 3slo 405
Crank Angle (deg.)

LOmpression pressure (ai)
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Fig. 4 Variation of Dynamic TDC by pressure passage
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Fig. 9 CO2 Concentration of associated 3 Cyl and 6 Cyl. versus IMEP
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Fig. 10 CO Emission of associated 3 Cyl. and 6 Cyl. versus IMEP
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Fig. 11 NOx Emission of associated 3 Cyl. and 6 Cyl. versus IMEP
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Fig. 12 NOx Emission resuits by Load for 6 Cyl. Eng. speed{(rpm)
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Fig. 13 CO Emission results by Load for 6 Cyl. Eng. speed{(rpm)

-185 -



10-{RIRBEETATPTARCCSE $5048(1999.12)

(¢ A2 Qemz DEFINE ZF #5350 AFHo2 olgse] THOE B4F NOx
Z7h8}3L, COE ZHashe durdel AR21e Yehile Aoz geudd.

fr

4. WASRTo| 3

Fig. 14, 152 ¥Z44 &7 258 HSE 39 50CYHe} 70CdH Y wi7i7kAE 848 28 &
Yehz i

Fig. 14 900rpm# 2100rpmoll A EAHFFEYH W& CO wi7I7t2 WiE2EEE Bolx Ut
A714 &7 & Fo] CO wi7I7k: W& w=rt AA vehle RAE ¢ & ok Fg 159dA4e
v g 257 Y& Zo| NOx wWi7|17k: wiEs%r A veds ¢ + Uk o]AL NOxy CO
W7)7k: iEsse W4 250 A 4% VAT o, Wty 2 oW A4 2
=7t 4sdte dagerl BE8xr) iz #odnh & NOx AL dAz7] dEFAAA
F2 WjZ57] gioltt.

A

flo

2200

CW:7 °C 50 *C
& S00rpm + 900mpm
1800 A 2100rpm *  2100rpm|

1600

2000

E 1400+
a
S 1200

Q
o 1000

600 -
400
200

Li T T T T T
0 1 2 3 4 5 [
IMEP (kg/cm?)

~ -

Fig. 14 CO Emission results by cooling water versus IMEP
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Fig. 15 NOx Emission results by cooling water versus IMEP
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