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The Charactenstics of Exhaust Gas Emissions with GTL Fuel
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Abstract : GTL(Gas-to-Liquids) fuel technology was converted from the natural gas, coal and biomass into the diesel
or kerosene by Fisher-Tropsch synthesis. GTL fuel have very good merits on high cetane number, low density, free
sulfur, lower aromatics contents and no poly-aromatic hydrocarbons as well as the autoignition characteristics. These
physical properties make it valuable as a diesel fuel with lower emissions than the conventional diesel fuel.
Furthermore, GTL fuel can be use not to the engine any modification. Therefore, to evaluate emissions of GTL fuel, the
tested diesel vehicles were fueled on blends of GTL fuel/ultra low sulfur diesel fuel(ULSD). And then, we found out
that GTL fuel reduced regulated emissions(CO, NOx, HC, PM) compare with conventional diesel fuel.
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Table 1 Specification of test vehicle

Manufacture Kia Kia
Vehicle model Carnival (1) Carnival (II)
Model year 2002 2003
Mileage (km) 78,673 44,814
Injection system Mgchgnlcal fuel CRDI
injection pump
Displacement (cm®) 2,902
Transmission type 5-speed automatic
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Table 2 The analysis of test fuel
Property Method ULSD | GTL20 |GTL100

Flash point (PM, °C)| KSM2010 | 59 | 62.0 | 98.0

Pore point (°C) | KSM2016 | -25.0 | -200 | -2.5

5 IBP 1630 | 169.2 | 2065
: 10% 202.0 | 2080 | 2415
S 50% | ASTM 9745 | 280.0 | 3025

D2887
T, 90% 336.0 | 338.0 | 347.0
O | rmp 362.0 | 3625 | 367.0
Densty

OlsCoem’ | KSM202 | 8282 | 8105 | 7852

CFPP (°C) KSM2411 | -170 | -140 | -25

Vis. (40°C,mm%s) | KSM2014 | 2.805 | 2.934 | 3.549

Sulfur (ppm) KS M2077 17 16 9
Cetane index 1SO 4264 56.1 61.8 91.7
Mono- 11.0 8.8 trace
i Di- 0.3 0.2 0.0
Aromatics l 1P 391
(mass%) | Poly- trace 0.0 0.0
Total 115 9.0 0.0
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Table 3 Specification of chassis dynamometer

Items Specifications
Model DCE-80
Power absorption 40HP
Maximum inertia weight 3345kg
Maximum roll speed 150km/h
Roll size 21.97cm
Trim wheel(Ib) 680kg
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Fig. 1 Emissions by CVS-75 mode(Carnival 1)
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Fig. 2 Emissions by CVS-75 mode(Carnival IT)
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Fig. 3 Emissions reduction rate of GTL compared to ULSD
by light-duty vehicles(Carnival 1)
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Fig. 4 Emissions reduction rate of GTL compared to ULSD
by light-duty vehicles(Carnival II)
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The Characteristics of Exhaust Gas Emissions with GTL Fuel

V arition of Emissions Reduction
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Fig. 5 Variation of Emission reduction rate of GTL fuel
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Fig. 6 Emissions reduction rate of CRDi compared with
mechanical fuel injection pump engine in GTL20
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Fig. 7 Emissions reduction rate og CRDi compared with
mechanical fuel injection pump engine in GTL100
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