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of Gasoline Property Change on Exhaust Gas
and Catalyst
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Abstract: Gasoline that meets the quality standards is distributed in Korea. However, consumers who use
toluene or solvent mixed with gasoline have appeared due to rising crude oil prices and for the purpose
of tax evasion. Gasoline quality standard is enacted by the domestic and international research reference.
A wrong fuel can influence automobile performance or environmental issue. Thus, empirical data from
this issue is necessary. Therefore, this research observed catalyst influence by gasoline property change
and inspect influence of environment. In this study, fuel property evaluation, lean-burn evaluation, and
real vehicle exhaust emission test were performed. In the result of fuel property, the fuel “A” was
measured to be up to 27% less octane than the normal gasoline and the distillation property was
measured 24% higher than normal gasoline. In the test result of single cylinder engine lean-burn test,
the fuels “A” and “B” show torque value 20% less than the normal gasoline. As a result of vehicle test
using the catalyst, the fuel “A* was increased more than the normal gasoline with 83% THC, 1,806%
CO and 128% NOx, and the fuel “B” was increased more than normal gasoline with 1.6% THC, 391%
CO and 142% NOx.
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1. 2 Table 1 Mixture ratio of test fuel
Mixture ratio

= freHs AdAe TAF B ARHAA Test fuel Gasoline Solvent Toluene
AW (elsk Mei)el osf FH71ES Fshod Gasoline 100% - -
TWel 83t ok T 1, 23k ARass A 10% 90% R
AAEA FAEH A5V old A EFQ F B _ 50% 50%
ol e AFAES 4o AHgds &Rl
7b S7VetAA Aol B EAZE BAS AL, . .
49 2A = 7 957} Solde] wet b 3l SAE EFT ANEE A A9 EFAS E743
Hrg o] ek TS alat ok weka] 2ol A ARE BE ®78td] AL&EAT
v AsAke BEAYI 4FE 236 sk
sl9) vy 97 AnE F4ee 9w ¥ 22 BIIS A8 X SEA AAE
% Aok A A wng ¢ x 221 AASHA
ARE 9E Zo 9go1}) TaAs|Fo| wx ore Fig. 12 & <7l A8d AFHA= AVL
ARE AGSHE avATE wael wep v @ T WIIE AXGEA Azde] sfsmeld.
T e A G T2 HEAES B3 71% ARFHA= Fd 8,000 rpmI 190 Nm2]
of Mupy el FA/1EE Mol amg A =T 58 b, @A B o8 £ A
2317, 0] BE dn 2Ausie yswsie OHE AEEE FAsglen, SHA Ade
AvnnA Stk B AT A05EAE o g Teble 29 2T
sto] EAWS mE A 2 wWEvte EAS
%ﬁ%iﬂ “?ﬂl Zuj7t e AFS A

Dynamo data acquisition system

a

Exhaust gas analyzer

MOTEC Controller PC

Combustion data Single cylinder engine  AC Dynamometer  Dynamo controller

Agel 48E ARE Amol BAL WaAy] e
7] 9)5ta] Ao $EHT Q= SHES ES Fig. 1 Schematic diagram of engine dynamometer
Ae YHUEE TS AGSAT. EF A8
24 W3l 2 AR Ae w279 A3k Table 2 Specifications of engine AC dynamometer
AE AR 98t @rlF ANTHAE A Max torque 190 Nm
sgom, AA AFlH] FYL Avins) 3} Max specd 8,000 tpm
of AU FHAE Ag3te] Brlsheck Torque response 0 1 .
0%
2.1 A|8E oz Accuracy +0.2% of 190 Nm
Aol AHeE ARE B4 WshE 9 Table | Filling quantity 6L
3 e manes Azsdd. w3 AY A= Coolant temperature flow 20~25T
= Mgy Aol AFWME o]gdte] 2L Temperature increase 5C
st on, AAILGE Gasoline, 3T{o} Total flow rate 10 L/min
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Table 3 Specifications of engine

CE R DN

Displacement(cm’) 499
Bore x Stroke(mm) 86x86
Compression ratio 10.6 : 1

Intake NA
Valve Intake 26° CA
angle | Exhaust 21° CA
Valve train type DOHC

o] ProbeZ

st

2.2.3 E|E AXISHA HiESItA 2
2 AFoA A" wlEVFs BT = HH71J?%
AX3te] Raw gasE AH 3t &4
%&ﬂ%¢mm,Mﬁ
£(CO,y) 59 WEHFS
4719 A= 2 BAdEdd o
A AL Table 49+ 2}

fdom,
312 (HC), o] A+abgh

A 22F8HE(NOX),

27|

Table 4 Specification of the emission analyzer

o JlN'

A7% - o]gnl

Joi 2 W3 s Am Ry 95
o ©@71E dFdME E4Ws g dzle
s 54 AFES AASHATEY MBT(Max
brake torque, BTDC 30°) Z7A Futds Ay
< 3o, Adx74-E 1400 rpm, 2/4 Road
oA AAEAT AZAAAAE(MOTEC) S &
3 AsFS ZHEstY dzlo] hEHE AdH oA
AE 08~157kA ®SIAA wiEvt~ dsE A
HE gtk

@}
w

2.4 ANERZ I RIS A AR

Aol A" AR AAFT1A O AR
A& AHEEFE 2,000 cc 2HFS AABIA ALE-
st =3 Fig. 25 Aol AH8dE s A
Azdle] JHEEE e o, Al tieA
2 AREE gHE] H?SH A" AERA ol
EU P e R “é«l W&

N AERRE FEE F sle Ads 14
2l

YA A8 E&Z=AY o

29 ol g3kan.
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rsﬂ

T md A=A
FABAL, AEAHE A2 242 %%?:f} B3}
2 Aojstr] flsted AvlEHA L Ae2

7= T EHs WErtaE £ =
2 247), WE7t=g A AHE A
AN EAHFHZA], w717k Ambient
A BXsk= FAEE, PMo FA

NG

Interface YETS-THH
Fiaok (Min Control Frogram)

Alr Bi-pans

CRS0-7000 m
DAR
=

CVE-T100 SAMPLING UNIT

Model MEXA-554JK
CO 0.00~10.00 %vol
HC 0.00~10.000 ppm
Range CO2 0.00~20.00 %vol
02 0.00~25.00 %vol
AFR 10.0~30.0
Lambda 0.5~2.5
CO +0.06 %vol
HC +12 ppmvol
Accuracy CO £0.5 %vol £l
0, 0.4 Yvol @
Lo CO/HC/ Non-dispersive asinch faginen
Principle of CO2 infrared rays >
measurement 02 Chemical type
Response 90% Response within 10sec
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ff} PM 34 AHl, w77k dugr], B e WEVkert SAEL ALY, o, wjErtas
%] (Driver ald) o2 FAsY. AdEHA e AA wiEHel wel BA4REe] nE H

/\l# He 3W FTF 355 Ul”H 2%, $8 /e AR 28-S Wridth

5 & A-E Al TZHTSH JASshs AHE Adsd

3. Zn 3 1

]

£ ohEsks 3 dsened ST S s
3

3.1 012 E4 ¥ 2VHXF 24

2.5 A AE=Z= o S0 22 8% Table 5 #BHet Aol A-&H A, B

Fig. 32 d3d 3T FAsate] &t Ad o] XS BAg Avo|th A dBo AL
FERl CVS-75 EEO|th CVS-75 AR Jio) geoz A4k 3arg dib] 27% BA U
WE7taE SAS] flste] ERAds Y on B dge AL SE L 972 A 3§
e nHa) ML FHREE OF 4180] 22 weRT 2O 2EsE BRoFT glou) 2k
e, sl SEE e MEvke APRER S g4 9 vAE FRAY 10% FELE
AHEHI YTk CVS-75 FAREES T M s g flfol divl 46% wAl UEReH, 3
Phase= 74 50] 91.o.M, Phase 1 AN S  sgsol] G AL 0% FELE EF 24%

ANx e FHE mF Ao AXATAE 271 =4 gy
SA(Cold cycle)et FTH =™ 505 % &< 5.78 km 7+ dge gg ZRxA o] 2olE nold u
2 9F8s AHEI] 3o

£ FYITE Phase 2v W AT F A g =2y o

Az7e] AR FEjoAe] FPE BoF Ao =

2 A2AsAE HF DA (Stabilized cycle)2k B 4381

g 865 = F<F 6.29kmE FHITE Phase 3> @

Phase 2 3 & 9~11&3F A& AXAHG7} index)

Al Fdste FROE A2AFAE 27 @A

(Hot cycle)gt EH, Skoll4] A3 Phase 1 73+ ¢

I T BEonh +, 84 A Y] 5% W 7&-\%3 EOE] /\]E
A A95

£ ©|83l ASTM D
2 WWFC (World wide fuel charter)oll A A A]
14 A<= (Drive ability

A}E Fig. 49 YERJ AT

al 1
AT AS S} EEER A5

0] 3 Phase®] ZFHAZFS 1087+ FAA
e ZFstA 4138024 E FPAYE 17.84
kmo|th. 1~3 Phase® FAE Aol BUH HF  Taple 5 Properties of test fuel

Gaso
It ¢
" Cold start phase Transient phase Hot start phase em -line A B
50 0-505s 505-1369 s 0-505s Octane 91 66 97
50 Distill 10% 44 54 82
= 1stilla
20 -tion(C) 50% 78 79 103
3 . 90% 129 111 109
& VP(37.8°C kPa) 81.2 62.9 32.8
a Density(g/cm’) 070 | 068 | 0.79
10 Element Carbon 82.9 84.1 88.6
0 ! al Hydrogen 15.0 15.6 11.3
0 20 400 60 80 1000 1200 1400 1600 1800 2000 analvsis
Tine.s Y Oxygen 2.03 0.20 0.00
Fig. 3 Test mode(CVS-75) THV (MJ/kg) 44.5 47.6 44.6
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Fig. 5 Torque curve
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(c) NOx Emission

Fig. 6 Emission result of engine dynamometer
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Fig. 7% A xFo A wj&rtx~ Ans
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A D27} 1,806%, B AEE 391% =4 JERTE
NOx %3 A 98E 239%, B A8 142% 52
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Fig. 7 Emission result of chassis dynamometer
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