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Performance Comparison of Soot Filtration Apparatus Using a
Mechanical Negative Pressure Generating Device

OIEH" - ZHE"" - HAS™™* - TOHA™ "

Han-Sung Lee*, Kyong-Hyon Kim**t* , Suk-Ho Jung*** and
Dae-Kwon Koh****¥

(Received 19 March 2014, Revision received 20 January 2015, Accepted 22 January 2015)

Abstract: Over the past years, many research works have been carried out to investigate the factors

which govern the performance of diesel engines. The air pollutant emissions from the diesel engines are

still significant concerns environmentally in many countries. In the present study, a novel smoke

filtration system of diesel engine is proposed. This novel system is composed of filtering elements and

vacuum pump driven by exhaust gases emitted from engine cylinders for capturing smoke. In order to

verify the excellency of the novel filtration system, the differential pressure across the filtration system

is investigated experimentally comparing with other systems which are used commercially in diesel

vehicles. As a result it is founded that the differential pressure of the novel system is the smallest

among them.
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Fig. 1 Picture of commercial DPF used in QM5
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Fig. 2 Operating principle of commercial DPF8)

Fig. 3 Picture of commercial DOC used in Porter
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Table 1 Specifications of experimental engine

Item Specification
Type In line 4-cylinder OHC
Valve overlap 42deg
Displacement volume(cc) 2,476
Bore(mm)xStroke(mm) 91.1x95
Compression ratio 21
Injection order 1-3-4-2
VO 20deg BTDC
vC 35deg ATDC
Valve timing
EVO 54deg BBDC
EVC 22deg ATDC

Maximum output 73 / 4,200 PS/RPM

Maximum torque 14.9 / 2,500 kgf-m

Cooling type Water-cooling

Fuel Diesel
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Table 5 Specifications of dynamometer

Item Specification
Model HE - 130
Max. absorption power 180 PS
Max. absorption torque 35 kgf-m
Max. revolution 9,000 rpm
Sensitivity : 2mV/V
Load cell
Error : <+0.2%
Dynamometer
controller
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U/ Measurenent  Control PC
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Fig. 7 Schematic diagram of experiment
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Fig. 8 Comparison of back pressure each type due

to the engine load at 1000rpm

100
90
80
70
60
30 ~

40 _.,—_——I"/"'
30 +

20 % —
10

0

—+—DPF
5F5

=—&—DOC
—&— Muffler

Back pressure Pa

T T T T T
60% 70% B80% 90% 100%
engine load

T T T
20% 30% 40% S50%

Fig. 9 Comparison of back pressure each type due

to the engine load at 1500rpm
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Table 3 Comparison on rate of back pressure due to

the load variation at each engine speed

rpm type 25% 50% 75% | 100%
DPF 4.1 33 3.4 33
1000 | DOC | 3.00 2.44 2.40 2.25
SFS 1.14 1.11 1.10 1.08
DPF 2.76 2.72 2.43 2.12
1500 | DOC 1.88 1.89 1.86 1.65
SFS 1.18 1.22 1.14 1.12
DPF 2.28 2.19 1.94 1.81
2000 | DOC 1.48 1.52 1.58 1.63
SFS 1.14 1.10 1.11 1.12
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