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Analysis of the Cyclic Variability in SI Engine at Idling
Sung Bin Han and Yong Hoon Chang

Cyclic Variability(AFo] & W%, Idle(33] A), Spark Timing (% 3 A171), Indicated
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Abstract

Cyclic variability has long been recognized as limiting the range of operating conditions of spark
ignition engines, in particular, under lean and highly diluted operation conditions. The cyclic
combustion variations can be characterized by the pressure parameters, combustion parameters, and
flame front parameters. The coefficient of variation in indicated mean effective pressure (COVinver)
defines the cyclic variability in indicated work per cycle, and it has been found that vehicle driveability
problems usually result when COVpvep exceeds about 10%. For analysis of the cyclic variability in SI

engines at idling, the results show that cyclic variability by the COVpgp

or the coefficient of

variation in maximum pressure can be explained and may be consequently reduced by the help of the

optimum spark timings.
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Table 1 Specification of engine used

I

Table 2 The idle operating condition

Model Nissan SR20DE Engine speed 800 RPM
. 4-cylinder, 4 valve/cylinder, Inlet manifold pressure | 0.287 bar
Engine Type
dual overhead cam Inlet air temperature 299K

Displacement/cylinder | 499.6 cm3

Air/fuel equivalence ratio| 1.0

Borex Stroke 8.6 X 8.6 cm

Number of Cylinder | 4

Compression Ratio 9.5

Open 13° BTDC

Intake Valve

Close 55° ABDC

Qpen 57° BTDC
Exhaust Valve pe

Close 3° ATDC
Valve overlap 16°
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