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A Study on Performance and Exhaust Emission in CNG Engine by
Ignition Timing and Equivalent Ratio Change
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( Abstract }

Research on the development of CNG dedicated engine that has important meaning both as a clean fuel and an alterna-
tive energy to reduce the exhaust emission from diesel engine are actively going on these days. In this study, in order to
present the direction and application of CNG engine, we tested the CNG engine performance experimented by changing
the parameters such as ignition timing, equivalent ratio. The engine performance and exhaust emission were measured by
engine performance mode at maximum load condition with increasing the rpm in the range of 1,000-2,200rpm. Also, the
testing engine was heavy-duty CNG dedicated engine with displacement of 11,050cc.
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Fig. 1 Schematic diagram of test apparatus

Table { Test engine specification

Item CNG FEngine
Cylinderbore x stroke-number 23mm x 155mm-6
Piston displacement 11,050¢cc
Compression ratio 10.5:1
Max. horse power 260ps/2,200rpm
Max, torque 104kg - m/1,400rpm
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Fig. 2 View of CNG dedicated engine
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Table 2 Specification of engine dynamometer

Table 3 Specification of analyzer

Model MEXA-0100D, HORTRA, Japan
Cm"f w | o | | w HC | Mo
Mestng | v | wom | wom | wom | wip | ap
principle
Mezsuring 0~2000ppm| 0~100ppmC | 0~20%
7 0~01% | 0~0.3% | 0~8%
concentration 0~03% | 0~10% | 6~15% 0~5000ppm} Q~50000 10~1000C
range ppmC ppm
Porwer soirce AC 100V, 50Hz60Hz

Iterns Specification
Model (GPM4/330,300
Speed range at
rated braking torque 800~2500rpm
Speed control range 300~"7000rpm
Max, braking power 220kW
Rated braking torque 8.27 kN-m
GD2 of the rotor 235N -m’
Supplied volume of cooling water 110 ! fmin
Supplied pressure of cooling water About 68.6kPa

+0.5% of F. 8. +measuring

Accuracy accurcy
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Fig. 3 Effect of spark timing on power
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Fig. 4 Effect of spark timing on torque

£ 271he Ao2 YEhitor, EAE BF 19.6Nm 3
£ Z7lahe Aoz e ol AIAZE AAA
of mel @A Az e HAE s A7zt Aakdel
Az PSR HEes Azte s, & o4 CNG7I@e)
AfelMe AL 438 Ashrz|nct 4745 A28 A
AL 78 7149 SANE & FelE A goniM &
29 P4 e & Uk AT ¢ 4 AR ER
CNG7h27k 712 tdle] vl d44n7t =3 §4S 1
2 4 Bt o Az Aol & ez 4zhdd

4.2 SEH| Yo oE 2

Fig. 58} 62 H3A71E Test 18] A4 238 4
oA Zgul Wald Mg 7|@ 2R EIE v A
ot} £ 7]te] gdtdtAe B3 0.571R] 0=, B3
0.5%] F-dMe A - F5 G 7188y 54 &

68

Pawsrew)

50 ---¢-- Equivalent ratio 03
- 4 - - Equivalenl ralio Q7
—— Equivalent ratio 06

1000 1200 1400 1600 1800 2000 prut i)
Engine speed{rpm)

Fig. 5 Effect of equivalent ratio on power

£
Z
3 &0
g
5
2
400
m -+~ Equivalent ratic G8
=@ - Equivalent ratlo 07
—&— Equivaient ratis Q6
o
1000 1203 140 1800 e 200 220

Engine speed(rpm)

Fig. 6 Effect of equivalent ratio on torque
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Fig. 7 Effect of equivalent ratio on NOx emission
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Fig. 8 Effect of equivalent ratio on THC emission
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Fig. 9 Effect of equivalent ratio on CO emission
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