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An Experimental Study on the Smoke Reduction System

of the Exhaust Gas Suction Type
Si-Woo Kit - Sang-Su Choi'
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Abstract: Over the past years, many research works have been carried out to investigate
the factors which govern the performance of diesel engine. The air pollutant emission
from the diesel engine is still a significant environmental concern in many countries. In
the present study, new system of smoke reduction of diesel engine is proposed. This
new system is using vacuum equipment for capture smoke. To confirm new system
experiments were performed at engine dynamometer. As a result of this experiment, the
smoke reduction of this system was identified.
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Figure 1: Schematic diagram of smoke reduction
system of the exhaust gas suction type
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Figure 2: Photograph of smoke reduction system of
the exhaust gas suction type
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Figure 3: Diagram of vacuum generating part
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Table 1: Specifications of experimental engine

Ttem Specification
Type In hneoé%_—lccyhnder
A WA AR BdAgRE g9geldt FHE
AAT 9ol W17kze] BE ol vigte] T Y Valve overlap A2deg
F 7100, wWigkel AelA) i RePRAgAR Displacement 2,476
o HIE o] 3N o] HxE AL 3T}
=el 3kW H 22 clgstair. of ¥=g Aed Bore(mm)*Stroke (mm) 91.1x95
o= 71Ee] FIANAAE EFslal o] Fid H - )
- e ) _ ~ Compression ratio 21
zekelg At WS FY, MEHES o 1 - o
et o
ArH(11). AHS-¥ Bz Figure 5¢) 193 2t ection oree
VO 20deg BTDC
o IVC 35deg ATDC
Valve timing
EVO 54deg BBDC
EVC 22deg ATDC
Maximum
output (PS/RPM) 73/ 4.200
Maximum torque(kgf-m) 14.9 / 2,500
Cooling type Water-cooling
Fuel Diesel
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Figure 5: Pump with vaccum generating part
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Table 2: Specifications of dynamometer gAld e AZdste] WA AFe A7 o 7
Item Specification o Axs A
Model HE - 130
Max.
absorption 180 100
power (PS) s0 /‘ 30-85
Max = /
absorption 35 . 7
torque(kg.m) ?{é e / 580
50
Max. E 40 / ‘/ —— i
absorption 9,000 CE a4 ==
rev.(rpm) - P4 EEw
) 1. Load cell type 10 /
&%Ie%%gr 2. Sensitivity : 2mV/V o 4..-.-..-—-—.-1?—‘4-2
3. Combined error : {(+0.2% 1a s 3/ 4/
1. C.orf{tactless magnetic RPM| engine load at 1000rpm
pick up
Speed Detector| o Toothed disc with 60 teeth
3. Digital display
1. Constant speed control 100
2. Constant torque control N
Control Mode | 3" ¢ ctant current control :S =
4. Speed boost control 0 /
1. Over speed % 60 //
2. High temperature cooling £ % 7 /F—frﬁ'ﬁ
Safety Devices water and oil g 40 7 ——E R
3. Flow check of cooling water @ 30 " Y xmms
4. Low oil pressure etc. 20 : 7
. Water cooling system 1 - —
Cooling Type (Closed Circulation) ¢
1/4 2/4 3/4 4/4
Weight 300kgf engine load at 2000rpm
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Figure 7: Smoke data with the load variation
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Table 3: Reduction ratio of smoke
rpm =
" 1000 2000 3000 i
3t
1/4 95.1% | 93.7% | 93.2% | 94%
2/4 89.1% | 92.1% | 93.2% | 91.5%
3/4 86.6% | 87.1% | 85.4% | 86.4%
4/4 36.2% | 44.4% | 55.1% | 45.2%
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Figure 8: Comparison of power with the variation of
the system
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Figure 9: Power with the variation of the system
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