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A Simple Method of Estimating the Amount of Exhaust Gas
by Measuring Emission Concentrations

Atsuyoshi TAKAYAMA™, Yusei MUROYA™**

Abstract

In recent years, due to the environmental pollution caused by diesel exhaust gas and heavy oil combustion, emission
regulations have become strict. This includes regulations on contaminants in exhaust gas discharged from an engine or a
boiler, which is measured according to the amount of discharge per kilowatt hours (g/kWh). Hence, to meet the
regulations, it is essential to measure the amount of exhaust gas, which is related to the amount of soot in an exhaust gas.
This study estimates the amount of exhaust gas by measuring exhaust gas concentrations (O, CO, CO,, and SO.).
Oxygen was supplied to the exhaust gas, and the amount of exhaust gas was estimated from the increase in oxygen
concentration. In this study, a specific amount of exhaust gas determined by measuring fuel consumption and the
amount of air inhaled has been set as the standard amount of exhaust gas. The amount of gas exhaustion caused due to
fuel consumption and CO and CO. concentrations increased, whereas that due to SO. concentration decreased. The
amount of gas exhaustion determined using a Pitot tube or by oxygen mixing was in good agreement with the
determined standard amount of exhaust gas.

Key Words : Mount of Exhaust Gas, g/kWh, Exhaust Gas Concentration (O,, CO, CO,, SO.), Fuel Consumption, Amount
of Inhaled Air
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Table 1 Corresponding Value of Oxygen Concentration
Corresponding Value of Oxygen Concentration (%) Emission Standard (ppm)
Gas Turbine 16 70
Diesel Engine 13 950 — 1200
combustion furnace of Dust 12 250
Boiler of Solid Fuel 6 200 —300
Boiler of Liquid Fuel 4 130—-180
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Table 2 Engine Information

Engine EA14-NB
type Direct Ignition
Cylinder 1
Displacement 624cc
Borex Stroke 94mm X 90mm
Power 8. 45k W /2600rpm
Dynamo 36. 8kW/6000rpm
Fuel Right Oil
Load 25%, 50%, 75%

Table 3 Fuel Characters

Right Oil
Density (g/cm®) (15C) 0. 8716
Flashing Temperature (C) 82.5
Kinetic Viscosity (mm?*/'S) (50C) 2.587
Water Content (%) 0.00
Carbon Residue Content (%) 0.38
Ash Content (%) 0. 000
Sulfur Content (%) 0.74
Nitrogen Content (%) 0.01
Total Low Heat Value (KJ/kg) 42170
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Fig.1 Result of Emission
Table 4 Amount of Exhaust Gas
Fuel Consumption Fuel consumption and amount of suction air
Fuel Oxygen . Amount of Fuel amount of Amount of
. . Air excess . . .
Load | Consumption | Concentration ratios A Exhaust Gas | Consumption suction air Exhaust Gas
(kg/h) (%) ’ (L/min) (L/min) (L/min) (L/min)
25% 0. 950 15.03 3.56 576. 3 18.2 476. 4 494. 6
50% 1. 290 12.35 2.44 568. 1 24.7 491.3 516.0
75% 1.809 9.07 1.77 581.1 34.6 508. 6 543.2
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Fig. 2 Relation of Exhaust Gas Amount Fig.3 Amount of Pollutant
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