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Modeling pollutant emissions and instantaneous RPM of a compression ignition
engine using multiple linear regression method
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Abstract

Nowadays, diesel engines are widely used in various sectors and are considered as the main sources of air pollution in the world.
Accurate measurement of fuel consumption and engine pollution is time-consuming and costly. Hence, the main objective of this
study was to develop proper linear regression models of some important performance parameters of ITM285 tractor engine based on
engine torque and RPM. Experiments were carried out in 11 levels of primary RPM (1063, 1204, 1346, 1488, 1629, 1771, 1818,
1913 and 2054 rpm) by 10 N.m steps of torque from zero (no load) to full load. The measured parameters include instantaneous RPM
maximum and mean exhaust opacities. The results showed that the highest coefficient of determination of the models obtained for
instantaneous RPM (R?=0.955) and the lowest for the mean exhaust opacity (R>=0.732), implying appropriateness of the regression
models. The results of regression models evaluation showed a high adaptation between the output of each model and the desired
output.
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Fig. 1 The instrumentations for parameters measurements: 1-
Load cell and 2- Diesel emission tester.
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Table 2 Coefficients of linear regression model of each
parameter
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