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Abstract : It has been known that the octane number alone does not adequately describe the knocking behavior of a practical
fuel in an engine. The auto-ignition or anti-knock quality of a practical fuel is defined by the octane index, where the octane
numbers are the research octane number(RON) and motor octane number(MON), and K is a constant that depends only on
the pressure and temperature variations in the engine. K value is important for understanding the octane appetite of the engine
in order to improve the power and acceleration of the fuel anti-knock quality. Based on the findings of this study regarding
the anti-knock quality, straight-run gasoline with low RON was combined with an octane booster in order to emit the octane
requirement of the SI engine. The author emphasizes that the dual fueling system engine will provide the benefits of CO,
tank-to-wheel(TtW) and well-to-tank(WtT).
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Table 1 CFR test conditions for RON'” and MON'?

RON MON
Engine speed [rpm] 600 900
Intake air temperature [°C] 52 38
Intake mixture temperature [°C] - 149
Intake pressure [bar] Atmospheric | Atmospheric
Spark timing [°BTDC] 13 19-26

9 I s FIRo RN B g
7} et AAE A A o] &8 19 2~(OI - octane

index)©] 3L ©] = Kalghatgioll 2]8 271 = kD

RN REER:

e}

OI=(1-K) -RON+ K -MON= RON -K S )

o714,

S(Sensitivity)= RON - MON ©] ™, K#k2 ¢+ 3} 2=
of mE M7 £ 2AE YER = ol

7 A, SEHe A m o] EAZEO =M, RONZF MONS]
Apol 2 LERE AR Kk 17 ojxpel )

SRDEE

fu
R

E’_]_ Z:],'L:_,

o &

o
=
3
A

H
e
p)
2

o
2
o

2N

1 o

O
oy lo

Lo

O

A5 %9,

& 919 volu e

Sensitivity ¢15)7}
ojth Folxl &I
Wl =& Skl s
t}. o]i= Leppard'?2]
PRE(Primary reference fuels) <15
T3 TRF(Toluene reference fuel) 157} th&
SEHe ZH= AL 2 Hol, A4 2] & NTC(Negative
temperature coefficient) T-7tol| 2| gk 3}8h4] EAJof o5k
Adetar spllch A2 02 A8 el o & <k
B =34dS 2k7] 913141 RON oh e Siks ==

o
—D' 2

JS ]

[e]
sl Aol Faa)t} s AT,



giZo| olE| =34 SHME S8t 5Y AR PA S A2 Al BY

50 -
= 40
=
L]
8
[==1 3“'
& J
= 4
i 20 RON MON
£
o
10 Beyond MON
0

300 400 500 &00 VOO B00 900 1000
Temperature [ K]

Fig. 1 Pressure-temperature trajectories for the unburned gas
in the RON and MON tests at a compression ratio of
9:2:1, with the “beyond RON” and “beyond MON”
regions highlighted"”
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Table 2 Test fuels for TPR test(toluene/n-heptane)

Fuel RON MON Sensitivity LHV
[MYke]

TRF 70 71.3 63.4 79 41.9
TRF 85 85 75.5 9.5 414
TRF 90 90.8 80.7 10.1 41.1
TRF 95 97.5 86.6 10.9 40.9
Gasoline (E5) 97.5 87.1 10.4 42.1
TRF 105 105 93.3 11.7 40.6
TRF 110 111.2 98.8 12.4 404
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Fig. 2 RON, MON and OI of TRF fuels(1.6 L SI GDI engine)
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Fig. 3 Octane index requirements of the engine on TRF fuel
tests(1.6 L SI GDI engine)
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Table 3 Test fuel comparisons by CFR test

LHV
Fuel RON MON | Sensitivity
[MJ/kg]
Straight-
raight-run |- 69 2.0 38
gasoline
Ethanol 108 90 18 26.9
Butyl alcohol 107 95 12 32.9
Reformate 111 101.5 9.5 41.2
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Fig. 4 Proportion of octane booster on CFR tests
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