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An Experimental Study on the Smoke Filtration System Using Water

Injection and Vacuum Pump driven by Exhaust Gas
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Abstract: Diesel particulate filter has been adopted in new vehicle with diesel engine. Since the flow of
exhaust gas was clogged as particulate matters were deposited in the filter, it have bad effects on a fuel
consumption and power. It was investigated that a particulate filtering system with vacuum pump in the
exhaust gas line could be free from clogging in previous research. In this study, the effects of water
injection and position of inlet port in filtering system on reducing in particulate matter were investigated.
It was noticed that particulate matter were decreased remarkable by water injection and moving the
position of inlet port.
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2: Exhaust Manifold 3: Turbo vacuum pump
4: Silencer  5: Ist filter 6: 2nd filter  7: Water tank
8: Suction port

1: Engine
Fig. 1 Schematic diagram of smoke filtration system
equipped with vacuum
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Fig. 2 Smoke filtration system using water and

vacuum pump
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Table 1 Specifications of test engine

Items Specifications
Displacement (cc) 2476
Bore X Stroke (mm) 91 X 95

Engine type 4cycle, DOHC, D4BX

Valve Intake bTDC 20°/aBDC 48°
timing Exhaust bBDC 54°/aTDC 22°
Power 73 ps/4200 rpm

Table 2 Specifications of smoke test equipment

Light

Detection device

563nm Light-emitting diodes

Silicon photodiode

Display Graphics LCD Decimal place
0.1%

0.0~100.0%

Accuracy

Range
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Fig. 3 Smoke concentrations according to continuous
fluid injection at tickover sudden acceleration from
1000rpm to 4300rpm

e=EEI|IAIZ IR M7 HM3z, 2013 6" 19



0

A

I H{ 7|7 tA

THo

A

,,_,.

Smoke density(%)

+—¥¥++—
o 10 20 30 40 50

Time(sec)
(a) Without water injection

60
55 4
50
— 45-
& 4]
2
= ]
- 1]
e Ll
S | |
g 20
s L
10
5 | S
0 T T T T T 1
0 10 20 30 ) 50 60
Time(sec)
(b) With water injection
Fig. 4 Smoke concentrations according to continuous

fluid injection at 3000rpm
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Fig. 5 Smoke data at random acceleration of

1000rpm - 4000rpm without smoke filtration system
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Fig. 6 Smoke data at 3500rpm with smoke filtration

system type A
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Fig. 7 Smoke concentration at random acceleration
of 1000rpm - 4000rpm with smoke filtration system
type A
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Fig. 8 Smoke data at upward 4000rpm with smoke
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Fig. 10 Smoke data at upward 4000rpm with smoke

filtration system type B
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