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Abstract - As the interest on the air pollution is gradually rising up at home and abroad, automotive and fuel
researchers have been working on the exhaust emission reduction from vehicles through a lot of approaches,
which consist of new engine design, innovative after-treatment systems, using clean (eco-friendly alternative)
fuels and fuel quality improvement. This research has brought forward various main issues : whether PM
emissions should be regulated for diesel and gasoline vehicles and whether gasoline and LPG powered vehi-
cles can be further neglected from PM emission inventories. Finally, the greenhouse gas regulation has been discu-
ssed including automotive emission regulation. The greenhouse gas and emissions of automotive had many
problem that cause of ambient pollution, health effects. Based on various test modes and ambient conditions,
this paper discusses the characteristics of LPG on exhaust emissions and greenhouse gases. Also, this paper asse-
ssed emission characteristics due to the test temperature. These test temperature were performed by dividing
the temperature of the test mode and the lowest local temperature in winter. Through this study, the correlation
of vehicle test mode and ambient condition, exhaust emission, greenhouse gas emission was analyzed.

Key words : LPLi (Liquid phase LPG injection), Test mode (5-cycle (FTP and SFTP) mode, NEDC, WLTP
mode), Greenhouse gas (CO,, CHy4, N,O), Emissions gas (THC, CO, NOx, PM number etc.)
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Fig. 1. Schematic diagram of vehicle emission and fuel economy measurement system.
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Table 1. Specifications of test vehicles

Vehicle Test vehicle

Engine type Inlined spark-ignited 4 stroke 4 cylinder

Valve mechanism DOHC type

Fuel supply type Liquid phase LPG Injection

Displacement 1,591 cc
Max. Power 120 ps / 6,000 rpm
Max. Torque 15.5 kgm/ 4,500 rpm

Intake charging Naturally aspirated

Emission device Catalytic converter, Lambda sensor

Table 2. Comparison of test fuel property

Sample Quality Standard Result Test
Item Summer| Winter (Winter) method
b C3 10l (157350 31
ropane
KS M I
content C4 857 60T 68 S S0
(mol.%) 7941
5 /0
butadiene 05 | 0.1 75t
Sulfur (ppm) 40 | 5 |KS M 2150
Vapor pressure KS M ISO
(40C, MPa) 127 0.62 4256
Density 500 ~ 620 559 |KS M 2215
(15C, kg/nt)
Copper corrosion el KS M ISO
(40C, 1 hour) L 001 7% 6251
100ml Residue(ml) 005 | 1 ASZTIZ/; b
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Fig. 2. Emission results at LPG vehicle certifica-
tion test mode. (FTP-75 mode)
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Fig. 3. Comparison of Emission results.
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