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A Study on Performance and Characteristic of Exhaust emission
in CNG Dedicated Engine
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ABSTRACT

In this study a heavy duty diesel engine was modified into a 1l-liter 6-cylinder SPI CNG
dedicated engine, which was tested to investigate the performance and exhaust emission under
the maximum load condition as the engine speed was increased in the range of 1,000~2,200
rpm. The exhaust emission was also measured at D-13 mode as well as AVL-8 mode.
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5. Data recorder
6. Turbocharger

7. MDT(Mini dillution tunnel)

8. Cooling water temperature controller
9. Oil temperature

10. Throttle actuator

11. Air surge tank

12. CNG tank

13. Solenoid valve

14. CNG flow meter
15. Intercooler
16. Spark plug

Fig. 1 Schematic diagram of test apparatus
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Table 1 Test engine specification

Item CNG Engine
Displacement 11,051cc
Compression ratio 10.5:1

Max. horse power 280ps/2,200rpm

113kg - m/1,400rpm

Max. torque
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Table 2 Specification of exhaust gas analyzer

Model MEXA-9100D, HORIBA, Japan
Component
of | 0O | NO THC NOx
interest
. NDRR | NDIR | NDR| NDIR HFID CLD
principle
o 0~0.1%{ 0~0.3%| 0~8%|0~2000ppm| 0~100ppmC {  0~20%

0~0:3%| 0~10%|0~16%(0~S000pprml s} 0~ 1 0000ppen
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Table 3 Specification of CHs analyzer
Model FFI-402, Japan
Component of
. THC CH. NMHC
interest
Measuring
L FID FID FID
principle
Measuring
. 10~5000 100~ 5000 | 100~ 5000
concentration
ppm ppm ppmC
range
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Table 4 Specification of the CNG flow meter

Item Specification
Company OMEGA engineering Inc., USA
Model FMA - 7892
Max. flow 10.35MPa
Power AC 110V
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Fig. 2 Comparison of the baseline diesel &
CNG engine power
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Fig. 3 Comparison of the baseline diesel &
CNG engine torque
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Fig. 4 Comparison of the baseline diesel &
CNG engine BSFC
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Fig.5 Test result of the CO emission
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Fig. 6 The result of the THC emission
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Fig. 7 The result of the NOx emission
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Fig. 9 The result of ALV-8 mode test(CNG)
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