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Grasp of Exhaust Gas Characteristic of Diesel Engine
by Using Opacity Meter

Haruyoshi Ida and Toshihiro Uejima

The grasp of the exhaust gas characteristics in various operating conditions is important for the
development of the exhaust gas purification technology of diesel engines. However, the super low mass
PM analyzer, which is expensive and whose operation is difficult, is necessary to measure accurately
the amount of PM included in the exhaust gas. On the other hand, optical penetration type smoke
meters (opacity meters) have been introduced to car inspection instead of optical reflection type smoke
meters. Opacity meters can measure PM comparatively easily. In this paper, the grasp of the exhaust
gas characteristics of the diesel engine by using opacity meter is examined. As a result, the influence
on the PM measurement value by using opacity meter is clarified.
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Table 1 Specification of the diesel engine used in this work

Engine type Horizontal, water cooled, 4 stroke
Combustion chamber Direct injection

Cylinder , Bore and stroke [mm] Single 102 x 105
Displacement [1] 0.857

Maximum power [kW] {PS} ,~ Engine speed [min] |12.5{17.0} 2400

Compression ratio 17.8

Air charging Naturally aspirated
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Table 2 Specification of light oil and BDF used as fuel

Item Light oil BDF
Density (288K) [kg/m3] 818 886
Kinematic viscosity(323K) [m2/s] | 1.80x 106 | 3.79x 106
Flash point [K] 325 428
Oxygen content [wt%] 0.26 11.24
Gross calorific value [kd/kg] 46.0x<103 | 39.9%x103
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