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Effects of Suction Air Humidity on the Combustion and Exhaust

Emissions Characteristics in Diesel Engine
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Abstract

A study on the combustion and exhaust emissions characteristics of diesel engine with various
suction air humidity is performed experimentally. In this paper, suction air humidity is changed
from RH 50% to RH 90%, the experiments are performed at engine speed 1800rpm, and main
measured parameters are cylinder pressure, fuel consumption rate, CO, HC, NOx and Soot
emissions etc.

Increase of suction air humidity from RH 50% to RH 90% does not effect specific fuel
comsumption, decreases maximum pressure in cylinder, ratio of maximum pressure rise and net
heat release, and delays ignition timing. Also, that increases CO and HC emissions, decreases
NOx emissions, but does not constant in changing tendency on soot emission.
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Fig.1 Schematic diagram of experimental appa-
ratus

Table 1 Specification of test engine

Item Specification
Cylinder number 4
Cooling type ‘Water-cooled

Cycle 4

Injection type Direct injection

Bore X Stroke (mm) 102 x 100
Piston displacement (cc) 3,268
Max. output ,,43 PS/léOO e
(51.63kW/1300 rpm)
Compression ratio 17:1
Fuel injection timing BTDC 18°
Fire order 1-3-4-2
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Table 2 Compositions and properties diesel oil

item Value
Carbon residue 0.08 wt%
Calorific value 42.8 MJ/kg
Stoichiometric ratio 14.44 kg/kg
Evaporation heat 180 kJ/kg
Cetane number 54
Sulfur 400 ppm
Flash point 49°C
Viscosity 2.67 ¢St @ 40°C
Water & sediment 0.00 %
Specific gravity 0.8342@4°C
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Fig.2 Specific fuel consumption on relative
humidity of suction air
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rise on relative humidity of suction air
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Fig. 4 Heat release profile showing the effects of
suction air relative humidity
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Fig. 5 CO emission characteristics on effect of
relative humidity according to the engine
load at a given engine speed.
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Fig. 6 HC emission characteristics on effect of
relative humidity according to the engine
load at a given engine speed.
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Fig. 7 NOx emission characteristics on effect of
relative humidity according to the engine
load at a given engine speed
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Fig. 8 Soot emission characteristics on effect of
relative humidity according to the engine
load at a given engine speed
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