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Measurement of Local Air/Fuel Ratio and Evaluation of Accuracy of Engine Simulation
Using Micro-Cassegrain Sensor
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ABSTRACT

The fuel consumption rate of gasoline engines can be
decreased by reducing cyclic variation and variations in
the combustion state between cylinders, but this
necessitates high-precision combustion control. Control
of the air-fuel ratio (A/F) in the cylinders, in particular
the local A/F near the spark plugs, is an important factor
in combustion control. A three-dimensional engine
simulation model enabling prediction of the local A/F
near the spark plugs was therefore constructed. A micro-
Cassegrain sensor able to measure the local A/F near the
spark plugs in a real engine was used to evaluate the
accuracy of the prediction. The results indicated that the
local A/F can be predicted within the range of cyclic
variation.
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Fig. 1 Pressure history of each cylinder and cycle
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Table 1 Engine specifications

Engineld 2.2L 4-cylinder gasoline engine
Bore x StrokelJ 87 x 90.7 [mm]
Compression ratio[] 11.1

Engine speed 1500 [rpm]

Tumble control valve opening(l1L5 [deg.]

Injection] Twin, Primary, Secondary

Injection timing 44.5 [deg. ATDC] (Twin)Od
25.5 [deg. ATDC] (Primary, Secondary)
=>60 [deg. ATDC] (Injection end)

Spark timingd 35 [deg. BTDC]
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Fig. 7 Micro-Cassegrain measurement system
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