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Analysis of fuel economy characteristics depending on the
fuel quality and calculation method changed
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Abstract: Nowadays, emissions of a vehicle are been getting by testing on a chassis dynamometer and a
test modes. Also, fuel efficiency is calculated by carbon-balance method that is applying the
emissions(CO, THC and CO;) to the fuel calculation formular. In Korea, before 2014, the formular did
not include the fuel factors (density, net heat value and carbon weight fraction), but the constants were
based on the fuel properties of 2000s. So, this formular did not consider a characteristic of test fuel
property that was changed when progressing fuel efficiency test. The characteristics of test fuel property
which was distributed in domestic have a difference of quality depending on production regions and
oil-refining facilities. Because the fuel properties are variable value during refineries, crude oils and
blending contents of a bio-fuel, vehicle fuel is changed for each test. Therefore, the fuel qualities need to
apply for a fuel economy test.

In this paper, changing patterns of a fuel properties were reviewed during history of fuel standards. Also,

the appropriateness of the methods was discussed by calculating and comparing fuel economies with the
fuel factors and the constants.

Key Words : Fuel economy calculation method, Fuel quality characteristics, Low heating value, Density,
C-H ratio
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Table 1 Fuel standard
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of domestic automotive gasoline (Clean air conservation act)

’91.2~
’92.12

’93.1~
’95.12

’96.1~

Contents 208.3

’98.4~
’99.12

’00.1~
’01.12

’02.1~
’05.1

’05.2~
’08.12

’09.1~
’14.12

’15.1~

Aromatics (V %) - 55 50 |

45|

351

3530) |

3027) |

2421) |

2219 |

Benzene (V %) - 6 51 4]

2]

151 1.0}

0.7 !

Lead (g/L) 031

0.013 |

Phosphorus (g/L)

0.0013 |

Oxygen (Wt %) - 051 | 0751

101

13 ~23
(Summer : 2.3 )

1.0~2.3
(Summer : 2.3 1)

23

Olefin (V %) -

23]

18(23) |

1821) |

16 (19) |

Sulfur (Mg/kg) .

200 |

130 ) 50 |

10}

Vapor Pressure
(37.8C, kPa)

82

70 ) 65|

60 |

Distillation (C)
(90 vol%, max.)

170 |

voolatile organic compounds) &g 93] <
71 Tol N2 F§H50= FI7IEHA
Zaksf oo Aot
Table 12 =u A5A8 FLf A=

WA AA-E ved Folth = ti718A
d AEAE LY AsAzrlE WA
B S8Ile AEakE A9 =
knock)¥t A¥H = AXL2ZA, SEIPF o9
HI & 295 FAE = Utk 71Ede S8
FHAZ F SFE (A8, tetracthyl lead)<
ARGR oL, AAFAGAA T EetEo] ] T2
Z HiEEA H1, 7] 59 7 S3F=S 557
Aot 1 vre AAH ZojE dod F Ue
SA4EH7] wiEdd 1991dFE Ao AZ3F
TAE7] AAstAT & SES oA SETL
AR FUolAe Fata 3E=<% MTBE
(methyl tert-butyl ether)E ©| 8T =2A IUHuf
o] 2ba S oA FAISH] Al stAh ik
= 33w A4 Al B EE AA EE o
A7) ol AEAHE e AsA =z
F HXAAE BE HA BEgS SgES dA

Fago] ol e B 5 Uk

=
gL
-
a

7 (anti-

Ir dr g

L

S B

=2 =

A refinery
B refinery

C refinery
D refinery
E refinery
= Average

Aromatic (Volume %)

Y2009 regulation : below 24

0 "
2006 2007

35

2008

2009 2010

2011
Test Year

2012

2013 2014 2015

- N N [
o =] o o
T T T T

Olefin (Volume %)

=
=)
T

A refinery
B refinery
C refinery
D refinery
E refinery
— Average

0 .
2006 2007

2008

2009 2010

2011
Test Year

2012

2013 2014 2015

Fig. 1 Fuel quality measuring result of gasoline test

fuel (Aromatic and olefin content)
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Table 2 Fuel standard of domestic automotive diesel (Clean air conservation act)
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Fig. 2 Fuel quality measuring result of diesel test
fuel (Sulfur and density content)
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Table 3 Fuel factor value according to the characteristics of fuel property

Contents C(g) CARBON weight factor
Class Composition C/H Dencity (g/L) Fuel (1L) HC (0] CO,
Gasoline C1H1.85 1.85 739 640 0.866 0.429 0.273
Before Y2011 Diesel CIH1.85 1.85 847 734 0.866 | 0.429 | 0273
equation
LPG C1H2.50 2.50 584 483 0.828 0.429 0.273
Gasoline C1H2.09 2.09 716 610 0.852 0.429 0.273
2011-2013 .
. Diesel C1H1.99 1.99 824 707 0.858 0.429 0.273
average equation

LPG C1H2.52 2.52 569 470 0.826 0.429 0.273
Gasoline C1H2.12 2.12 710 604 0.850 0.429 0.273

2014 equation
Diesel C1H1.99 1.99 826 709 0.858 0.429 0.273
Gasoline C1H2.11 2.11 708 602 0.850 0.429 0.273

2015 equation
Diesel C1H1.96 1.96 825 710 0.860 0.429 0.273
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