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Abstract : Although the number of registered cars in South Korea is about 22million but, there is
no national standard for automobile reference fuel in South Korea. Reference fuel is the fuel used
for certificating vehicle performance, emissions and fuel economy. Now, domestic market fuels are
used as reference fuel. However, the quality of domestic market fuel is constantly changing by
seasonal and fuel manufacturers. It may effect vehicle performance, emissions and fuel efficiency
test result. On this study, market diesel fuel quality was monitored and reference fuel
standard(draft) was set by reflecting market fuel monitoring result. Reference fuel standard(draft)
was applied to CRDI engine.
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Table 1. Foreign automobile reference fuel(Diesel) specifications

UsS California EU JAPAN China
Fuel Prope v Euro 5&6 | Euro 5&6 [Mnistry of
P Ny Cergiﬁm (LDV) |(LDV, HDV) mmcﬂ? China IV
B5 B7 and Transport
Pour point(‘C) - - - - - -
Flash point(C) 541 54 1 55 1 55 1 58 1 55 1
S 20~32 | 20~41 |23~33] 23~33 | 220
IBP(C) 171~204 | 171~216 - - - -
10% (C) 204~238 | 204~254 - - - -
0% () 243~282 | 243~293 | 245t | 2451 | 255~295 | 300 |
Distillation .
90% (C) 293~332 | 288~321 - - 300~345 355 4
95% (C) - - 345~350| 345~360 - -
End point('C) | 321~366 | 304~349 | 370 | 370 | 370 | 365 |
Carbon Residue 10%(wt.%) - - 0.2 | 0.2 | - 0.2 |
Water & sediment(vol.%) - - 0.02 | 0.02 | - -
Sulfur (mg/kg) 715 715 | 10 | 10 | 10 | 50 |
Ash (wt.%) - 0.01 | 0.01 | - - 0.01 |
Cetane number 40~50 47~55 52~54 52~56 - 51~54
Cetane index 40~50 - - 46 1 53~57 -
Copper strip(50C, 3h) - - 11 11 - 1]
CFPP(C) - - -5 - - -5
Lubricity(@60°C, um) - - 400 |} 400 | - -
Density(15°C, kg/m’) 32~37° API33~39° API|833~837| 833~837 | 824~840 ?5?;0%?
Oxidation Stability(@110°C.h) - - (méiO(l)mD 20 1 - (mé/f oé 0
Cloud Point(C) - - - -10 - -
Total Aromatics(wt.%) 27 1| 8~12 - - 25 ] -
Polycyclic aromatics(wt.%) - 1.4 | 2~6 2~4 5 vol% 2~6
Strong acid number (mg KOH/g) - - 0.02 0.1 - -
Triglyceride (wt.%) - - - - 0.01 } -
Biodiesel(FAME) (vol.%) Prohibited - 45~55| 6.0~7.0 |0.1 wt% | Jundectectable
Nitrogen (ppm) - 100~500 - - - -
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Fig. 1. Results of quality monitoring on Automotive Diesel in 2014~2015.
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Table 2. Motor Diesel specification, Test Result, Test method and Reference fuel draft

o Result Result Ref?rence
Fuel Property Limits Diesel Test method
(Average) (Range) fuel draft
Pour Point () 0.0 -21.2 -42.0 ~ -1.0 0.0} ASTM D6749
(Winter : =18 }) : ’ : :
Flash Point (C) 40 t 49.2 40.5 ~ 955 40~70 ISO 2719
Kinematic Viscosity (40°C, mny’/s) 1.9-55 2.55 2.11~3.58 2.0~3.0 |ISO3104
IBP () - 146.5 125~200
10% (C) - 186.3 160~257 =
Distillation ASTM D86
50% (C) - 2714 255~292 =
90% (C) 360 | 341.9 311~358 320~360
Carbon Residue 10%(wt.%) 0.15 } 0.018 0.00~0.06 = ISO 10370
Water and sediment(vol %) 0.02 | 0.003 0.000~0.005 0.01 } KSM 2115
Sulfur Content(mg/kg) 10 4.8 1.4~7.5 10 | ASTM D5453
Ash (wt%) 0.02 | 0.000~0.001 0.01 | ISO 6245
Cetane Number (Cetane Index) 527t 55.8 51.5~63.7 52~60 | ISO 4264
Copper Strip Corrosion(100°C,3h) 1] la la 1] 1SO 2160
CFPP (C) 18 | 267 |30 ~220 - KS M 2411
(winter)
Lubricity(@60°C, um) 400 | 279 131~385 400 } KSRISO1215%6-1
Density(kg/m’) 815~835 8249 | 8187~8323 | 815~835 |IS012185
Total Aromatics(vol.%) 30 19.4 10.0~26.7 27 IP 391
Polycyclic Aromatics(wt.%) 51 1.0 0.1~3.4 4] IP 391
Blodiesel(FAME) (vol.%) 2~5 2.2 1.5~4.0 2~5 KS M 2964

* Winter(11.15~2.28) : 48 1
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Table 3. Result of test fuel analysis
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Reference Test Fuel Analysis Result
Fuel Property Diesel A Test method
fuel draft |(EURO 5 BS)| B c
Pour Point (C) 0.01 -30 -40.0 -21.0 ASTM D6749
Flash Point (C) 40~70 72 44 48 SO 2719
Kinematic Viscosity (40°C, mm?/s) 2.0~3.0 2.96 2.1 2.7 ISO 3104
10% (C) - 203 176 181
Distillation | 50% (C) - 272 254 286 ASTM D86
90% (C) 320~360 336 327 347
Carbon Residue 10%(wt.%) - 0.11 0.02 0.03 1SO 10370
Water and sediment(vol %) 0.01 | 0.005 | 0.005 | | 0.005} KSM2115
Sulfur Content(mg/kg) 10 | 0.2 5 6 ASTM D5453
Ash (wt%) 0.01 | 0.001 | 0.001 | [0.001 | | ISO6245
Cetane Number (Cetane Index) 52~60 53.2 54 56 1SO 4264
Copper Strip Corrosion(100C,3h) 1] la la la 15O 2160
CFPP (C) - =37 -26 -17 KS M 2411
Lubricity(@60°C, um) 400 | 190 187 175 KSRISO 12156-1
Density(kg/m”) 815~835 834 818 830 ISO 12185
Total Aromatics(vol.%) 27 12 23 11 IP 391
Polycyclic Aromatics(wt.%) 4 4 1.6 0.9 IP 391
Biodiesel FAME) (vol.%) 2~5 5 2 5 KS M 2964
Gross Heating Value(M]/kg) - 45.837 45849 | 45.681 ASTM D240
Table 4. Specifications of test vehicles
Fuel supply type CRDI
Model Santafe
Engine 1422
Engine Type D4HB
Type and Model year DM7XDB-S, 2013
Displacement 2199(co)
Cylinder X bore X stroke 4Xx85.4%96
Compression ratio 16.0:1
Max. power [ps/rpml] 200 / 3800
Max. torque [kg'm/rpm] 44.5 / 1800
Mileage(km) 40,000
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Fig. 2. Schematic diagram of gasoline vehicle emission measurement system.
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