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Determination of Air Fuel Ratio according to Fuel Composition (I)

-Eitinge Chart as a Reference Exhaust Composition-

Inyong Ohm and Chanjun Park
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Abstract

This paper is the first of several companion papers which compare the methods of Air-fuel ratio
determination. There are many methods which calculate Air-Fuel ratio from exhaust emission. Most of
them are based on the simple chemical equations, which use balance of atom, and the error of the
calculation is negligible as far as the instrumentation accuracy is guaranteed. They assume homogeneous
mixture and complete combustion to the extent of oxygen availability. Because of these simple
assumptions, they cannot offer the information about the fuel distribution state and the malfunction of
instrument. For these limitations, Eltinge offered new one based on stricter mathematical model. This
result coincides with the others very well and gives more information about the mixture state and
instrumentation. Consequently this might be a general solution for Air-fuel ratio determination and
exhaust composition. The objects of the calculation, however, were not commercial fuels except
gasoline and the compensation method of unburned hydrocarbon was not appropriate to recent analyzer.
Moreover he did not consider the fuel which contains oxygen, such as methanol, ethanol and blend of
gasoline-alcohol. In this paper, Eltinge chart is expanded to the arbitrary fuel composition as the
reference exhaust compositions for the purpose of further discussions about Air-fuel ratio determination
methods and the charts for gasoline, diesel, methanol, M85, liquefied petroleum gas(LPG), natural
gas(NG), propane, butane are illustrated.
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Eltinge Chart of HC Ratio=1.85(Gasoline)
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Fig. 1 Eltinge Chart for Gasoline(H/C Ratio

Eltinge Chart of H/C Ratio=1.96(Diesel)
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Eltinge Chart of H/C Ratio=3.39
O/C Ratio=0.72(M85)

Mal-Distribution Factor
Sx=0.0000

Sx=0.0050
S$x = 0.0100
Sx=0.0150

AV,
W
QRN
NN
X ?Wﬁ’“w
ey
S ORI
R

At >
4 5 6 7
0,(%)

0 1 2 3

Fig. 4 Eltinge Chart for M85(H/C Ratio=3.39, O/C Ratio=0.72)




CO(%)

CO(%)

%1
l
2l
oXx
2
R=}
it
ol
[#:3
z
2
ol

Eltinge Chart of H/C Ratio=3.87(NG)

Mal-Distribution Factor

Sx=0.0000
— Sx=0.0020
————— Sx=0.0040
——— Sx=0.0060
e G = 0.0080
———— Sx=0.0100
Sx=0.0120

— — - Sx=0.0140

LKL
S
K

va

AV

-

0

AW

Sx = 0.0160

0%,
7

Sx=0.0180
Sx = 0.0200

i

%

T3
57
”

A

{2
2
7

U

%07
4;'

s

L0

5

77

Fig. 5 Eltinge Chart for NG(H/C Ratio=3.87)

Eiltinge Chart of HC Ratio=2.55(LPG)
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Eltinge Chart of HC Ratio=2.50(Butane)
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