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Abstract

To effectively meet current regulations on the exhaust emissions of diesel engine required to control
the deterioration of air pollution in the whole world, this study is to investigate the effects of water
induction through the air intake system on the characteristics of combustion and exhaust emissions in
IDI diesel engine. A method for supplying water through the air intake system to reduce the exhaust
emissions has been considered with other methods such as water introduction in the form of
water-in-fuel emulsion or water injection directly into the combustion chamber, but it has not been
studied about the effects of water on the combustion concepts and the characteristics of exhaust
emissions in detail until now. In this study, the formation of NOx was significantly suppressed by
decreasing the gas peak temperature during the initial combustion process because the water play a role
as a heat sink during evaporating in the combustion chamber, but the smoke was slightly increased by

increasing water amount,
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Table 1 The specification of test engine

Item Specification
Engine model HD D4BA
Bore X stroke 91.1 X 95(mm)
Displacement 2476(cm’)
Compression ratio 21

Combustion chamber type| Pre-combustion
Variable
80+2 C

Injection timing

Coolant temperature

Table 2 The specification of test apparatus

Item Specification
HE-130
Dynamometer (35kg - m/9000rpm,

eddy current type)
Kistler 6061B

Pressure pick-up
Charge amplifier Kistler 5011

Smoke meter HBN-1500

Fuel metering gauge | 3% 74 (150cc)
Exhaust gas analyzer| Eurotron Gline MK

Pressurised bed

Pressure gage Pressure regulator

Water injector

Printer

T

Computer = 1l
L _E jLse=s L] ©
] Osiloscope Water injector

control unit

Water tank Power supply

Water supply pump

Crank angle
sensor

Fig. 1 Schematic diagram of experimental apparatus
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Table 3 The amount of water injected

Pw Engine Engine |Amount of water
(MPa) [speed(rpm)| load(%) injected(mg)
1000 ’
02 1500 0, 25, 50, 10, 20,
' 2000 |75, 90, 100 30, 40
2500

Intake valve

Droplet
reflection

Evaporation
0f W3 film

Intake manifold

Evaporation of droplets

Piston

QSANNANNNR AN

Fig. 2 Location of water injector
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Fig. 3 Timing and duration of water injection
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