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A Comparative Experiment of Performance between

a Heavy-Duty Diesel Truck and a Heavy-Duty Natural Gas Truck
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Abstract

The increase of fuel price draws much attention to dedicate the old diesel engines to natural gas engines. This
research was to compare the performances and emissions between heavy-duty diesel truck and heavy-duty natural gas
truck. The experiment followed the standard of the Thai Pollution Control Department, Ministry of Natural Resources
and Environment. The result showed that NO_and CO, from the natural gas truck was 11.72% and 100% higher than that
of the diesel truck, respectively. Moreover, the THC from natural gas truck was 33.42 times higher. The only benefit of
using natural gas was the 0% of Particulate Matter. The performance testing found that the output power of the natural
gas truck was 27.99% lower than that of the diesel truck. Because of this reason, the acceleration performance of the
natural gas truck decreases 2.76 times. The investigation and research on the retrofitting technology and the improvement
of natural gas property in Thailand are very important with the intention of conformity to the coming laws related to

pollution control.
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1 - Carburetor System + Open Loop Control

® Supply the fuel through a vaporizer and mixer to the engme

® Controls the air/fuel ratio through mechanical installation

2 - Feedback Mixer System + Closed Loop Lambda ControI(FBM]_l_

® To be controlled the feedback by oxygen sensor, catalyst, solenoid valve
® Adapt a simple electronic controller for control the air/fuel ratio

3 - Gas Injection System(Single Pomt InJectnon(SPI] — Mu|tl Pomt InJectlon(MPI])

® Control a sophisticated fuel amount as a gas MPI method to mtake port
® Improve an emission efficiency drastically through adaptation of air/fuel ratio

4 - Direct Injection System (DI)

® Inject high-pressure liquid gas directly into a combustion chamber as applying high pressure fuel pump.
® The next generation of LPG system is possible to improved a power performance and fuel efficiency.

- Large-sized Vehicle(5~17L) :
- Middle-sized Vehicle(3~4L) :
- Passenger car : 2" and 3'd Generation system

3 Generation Single Point Injection
3d Generation Multi Point Injection
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