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Determination of Air Fuel Ratio According to Fuel Composition (IV)
- Ovenall Estimation of Methods-

Inyong Ohm and Chanjun Park

Key Words

Air-Fuel Ratio(3-<34]), Eltinge Chart(Eltinge Z}E), Exhaust Gas(8]7]7}2), HC

Compensation(&r3}=4 E.4}), Thermal Dissociation( & 3l 2])

Abstract

This paper is the forth paper of several companion papers which compare the method of Air-Fuel ratio
determination. In the previous work, various AFR calculations were performed for various fuels and the
results were compared with each other. The comparison, however, were limited to numerical value and
estimation of each equation or method was insufficient. In this paper, the overall estimation of the
methods was attempted. Also, the method of trouble shooting of instrumentation was presented. Through
the estimation of methods, it is concluded that the Eltinge method contains inherently the most perfect
thermal dissociation model as far as the exhaust composition is concerned; therefore, this might be
regarded as the most general equation of AFR determination among the existing ones. The others might

be considered as approximate form. In addition,

the mal-distribution factor in Eltinge method is

qualitatively equivalent to thermal dissociation chemical equilibrium constant K. Lastly, it is illustrated
that all instrumentation error, including the sampling line leakage, can be easily detected through the
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analyzing the exhaust component on the Eltinge chart.
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Fig. 1 AFR by chemical equation according to

water-gas constant & composition
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Table 3 Exhaust emission and AFR with/without air
leakage in sampling line for stoichiometric

Leakage| CO; | O, CO | THC | AFs, | AFg
0 14.28 | 0.77 | 0.69 | 1960 {14.58 | 14.56
5% 13.60 | 1.73 | 0.66 | 1860 {15.27 [ 15.30
10% | 1298 | 2.61 | 0.63 | 1780 |{15.96 |15.95

Table 4 Exhaust emission and AFR with/without air
leakage in sampling line for lean AFR

Leakage | CO, 0, CO |THC| AFs, | AFg
0 12.01 4.75 0.13 12189 18.05| 18.04
5% 1144 | 552 | 0.12 |208018.90| 18.88
10% 1092 | 6.23 | 0.12 | 1990 19.74] 19.70
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Fig. 4 Composition triangle with and without leakage on Eltinge chart
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