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Abstract : Most greenhouse gases were arisen from the generation and use of energy, more than
about 95 % of greenhouse gas from the traffic section was resulted by the transportation fuels.
Also, when using the CO, emission factor suggested at IPCC G/L, there was the weakness which
did not reflect the own property of fuel by country. And most industrialized countries have applied
with the CO; emission factor of Tier 2 or Tier 3 to make the national greenhouse report to
submit to UN according to the Kyoto Protocol. In this study, the transportation fuels using in
domestic like unleaded gasoline, diesel, etc were analysed to identify the physical/chemical
properties and these data were used to calculate the CO; emission factor of each fuels. And the
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study analysed the time series analysis to compare the property of fuels according to the change of

time.

Keywords  Greenhouse gases, CO, emission factor, Calorific values, IPCC guidelines, Carbon

content
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CV : Calorific value, EF : CO, emission factor
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Table 1. Test method and equipment criteria for analyzing the petroleum products

Property Unit Analysis Method Test Instrument(Company)
Density kg/m’ KS M ISO 12185 DMA 5000(Anton Paar)
Sulfur content wt% KS M ISO 8754 SLFA-2800(Horiba)
Water content wt% KS M ISO 12937 MKC-520(KEM)
Calorific Value keal/L KS M 2057 Parr 6000(Anton Paar)
Element analysis wt% ASTM D 5291 FLASH 2000(Thermo Finnigam)
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Fig. 1. Results of density for domestic
transportation fuels in 2012 ~ 2015.
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Table 2. Results of sulfur content for domestic transportation fuels in 2012 ~ 2015

Kinds of Fuel Sulfur contents (wt%) Mean contents of
2012 2013 2014 2015 Sulfur (wt%)

Unleaded Gasoline 0.0006 0.0004 0.0005 0.0005 0.0005
Diesel = Auto mobile 0.0005 0.0005 0.0004 0.0005 0.0005
Diesel — Boat 0.2008 0.0336 0.0353 0.0354 0.0763
JETA-1 - 0.1441 0.1612 0.1982 0.1678
Jp-8 - 0.0409 0.0681 0.0695 0.0595
Bunker A - 0.2293 0.2460 0.2657 0.2470
Bunker C 3.3537 3.1613 2.9972 2.9150 3.1068

Table 3. Results of net calorific value for domestic transportation fuels in 2012 ~ 2015

Kinds of Fuel Net calorific value (M]/kg) Mean net calorific
2012 2013 2014 2015 value (M]/kg)

Unleaded Gasoline 40.91 42.71 42.67 42.83 42.28
Diesel = Auto mobile 42.81 42.35 42.51 42.66 42.58
Diesel — Boat 42.51 42.48 42.52 42.71 42.56
JETA-1 - 42.64 42.63 42.87 42.71
Jp -8 - 42.54 42.64 42.84 42.67
Bunker A - 41.54 41.76 41.69 41.66
Bunker C 40.45 39.92 39.98 40.09 40.00
LPG 45,74 45.71 45.70 45.71 4571
CNG 49.29 49.15 49.36 49.20 49.25
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Fig. 2. Results of carbon contents for domestic
transportation fuels in 2012 ~ 2015
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Fig. 3. Results of CO, emission factor of unleaded
gasoline in 2012 ~ 2015.
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Fig. 7. Results of CO; emission factor of JP-8 in

2012 ~ 2015.
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Fig. 11. Results of CO; emission factor of CNG
in 2012 ~ 2015
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Table 4. Comparison with real measurement value and legal value in net calorific value

Net calorific value (M]/kg)
Kinds of Fuel Real ri;?zléfemem Legal value Difference (%)
Unleaded Gasoline 42.3 42.2 +0.2
Diesel = Auto mobile 42.6 42.6 -
Diesel — Boat 42.6 42.1 +1.2
JET A - 1 42.7 42.9 0.5
JP-38 427 42.9 -0.5
Bunker A 41.7 41.5 +0.5
Bunker C 40.1 41.1 -2.4
LPG 45.7 45.7 -
CNG 49.3 494 -0.2

* Real measurement value :

average value for 4 years
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Table 5. Comparison with real measurement value and legal value in CO; emission factor

CO; emission factor (kg/T])
Kinds of Fucl Real measurement Legal value Difference (%)
value

Unleaded Gasoline 72,358 72,940 -0.8
Diesel - Auto mobile 74,132 73,170 +1.3
Diesel — Boat 74,411 74,640 -0.3
JETA-1 73,620 71,530 +2.9
Jp-38 73,653 71,100 +3.6
Bunker A 77,116 74,940 +2.9
Bunker C 78,876 76,300 +3.4
LPG 66,286 66,070 +0.3
CNG 55,888 55,380 +0.9

* Real measurement value @ average value for 4 years

Table 6. Comparison with real measurement value and IPCC G/L value in net calorific value

Net calorific value (M]/kg)

Kinds of Fucl Real rr;(;ellz;lfement IPCC G/L value Difference (%)
Unleaded Gasoline 42.3 44.3 -4.5
Diesel - Auto mobile 42.6 43.0 -0.9
Diesel — Boat 42.6 43.0 -0.9
JETA-1 42.7 441 -3.2
Jp-38 427 44.1 -3.2
Bunker A 41.7 43.0 -3.0
Bunker C 40.1 40.4 -0.7
LPG 45.7 47.3 -3.4
CNG 493 48.0 +2.7

* Real measurement value :

average value for 4 years

Table 7. Comparison with real measurement value and IPCC G/L value in CO, emission factor

CO; emission factor (kg/T]J)

Kinds of Fucl Real T/Z?zgfement IPCC G/L value Difference (%)
Unleaded Gasoline 72,358 69,300 +4.41
Diesel = Auto mobile 74,132 74,100 +0.04
Diesel — Boat 74,411 74,100 +0.42
JETA-1 73,620 69,300 +6.2
Jp -8 73,653 71,500 -3.01

Bunker A 77,116 - -

Bunker C 78,876 77,400 +1.90
LPG 66,286 63,100 +5.0
CNG 55,888 56,100 -0.4

* Real measurement value :

average value for 4 years
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