KIGAS Vol. 18, No. 6, pp 7~13, 2014 http://dx.doi.org/10.7842/kigas.2014.18.6.7
v (Journal of the Korean Institute of Gas)

S % X =~ =
A 250 WE LPG A2k X2 AlSAM 2 HIE7IA HIEEY o4
olgls - HMR - 2|5 - BIES
FEAfRYY AR dTL
(20143 109 139 A<, 20149 129 12¥ 474, 20149 12¢¥ 132 Ajd)

A Study on the Cold Startability and Emission Characteristics
of LPG Vehicle According to Test Temperature

"Min-Ho Lee - Sung-Woo Kim - Ki-Ho Kim - Jong-Han Ha
Research Institute of Petroleum Technology, Korea Petroleum Quality & Distribution
Authority, 33, Yangcheong 3-gil, Ochang-eup, Cheongwon-gu, Cheongju-si,
Chungcheongbuk-do, 363-883, Korea
(Received October 13, 2014; Revised December 12, 2014; Accepted December 13, 2014)

Q of
£ =
Ul - 2ol A t7] 2 Foll T Bl e HolH, AE A R A8 ATAEL ARG (ABA A AR) &

29 dm FA B AZE AL AA T, AU £H A2 5 52l I8 E3lof el )
W12 Zole) 3 e ok QIek. o) § AT Thg e Thebe .2 o) 1A oA Bek PMulE ol T
Q#ﬂgﬂﬂaﬂmﬂ%ﬂﬂ¢4“1ﬁTﬂﬂE%EUGﬂ%ﬂPMﬂgﬂ*%ﬂﬂH$4%$%%
#) ool th, vhA] 20 2 £ 7} (CO2, CHA, N20) #AI7H B w & 77418 EFshe] 9] 2 S|tk 4%
Ae) £ 7l DAl ETHARME B9, 7 9% 5o A 02 Be BAPS Yo Hek £ =g
NNE AR AL A5 B 5710 o) LPG A ) GL =tk B B =R LAY Lu0) 3
W7k B4 Btk ol o) N B LEE AYRE o] LEsh T AW AHLEE NF o2 by
o} AABTh B ATE Fal AEA L ulE7hs, S A7k w0 AR E B4t nA St

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
vehicles can be further neglected from PM emission inventories. Finally, the greenhouse gas (CO,, CHa, N>O)
regulation has been discussed including automotive emission regulation. The greenhouse gas and emissions
(PM) particle of automotive had many problem that cause of ambient pollution, health effects. This paper
discussed the influence of LPG fuel on automotive cold startability and exhaust emissions gas. Also, this paper
assessed 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 cold startability, exhaust emission and greenhouse gas emission was analyzed.

Key words : LPLi (Liquid phase LPG injection), Greenhouse Gas (CO,, CHs, N>O), Emissions Gas (THC,
CO, NOx, PM number etc.), Test Mode : FTP-75 (city driving) mode
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Table 1. Specifications of test vehicles
Vehicle Vehicle A ‘ Vehicle B
Engine type Inlined spark-ignited 4 stroke 4 cylinder

Valve mechanism DOHC type ‘ DOHC - CVVT type

Fuel supply type Liquid phase LPG Injection

Displacement 1,591 cc 1,998 cc
Max. Power 120 ps / 6,000 rpm 144 ps / 6,000 rpm
Max. Torque | 15.5 kgm/ 4,500 rpm | 19.3 kg'm / 4,250 rpm

Intake charging Naturally aspirated

Emission device Catalytic converter, Lambda sensor
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Fig. 1. Schematic diagram of vehicle emission and fuel economy measurement system.

Table 2. Comparison of test fuel property

Sample|Quality Standard| 3 | 3 | 3 | 3
Item Summer | Winter| 3% | 15% | 25% | 35%
C3 100 ;2 I 5 16 25 35
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(mmol, %) b
}Jta— 05 | Non | Non | Non | Non
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Table 3. Results of cranking test in low tempera-
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Fig. 2. Emission results according to test tempera-
ture and propane rate.
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