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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 filtration of diesel engine is

proposed. This new system is using vacuum equipment and filter for capture smoke. To verification new system

experiments are performed at diesel vehicle and engine dynamometer. As a result it is founded that smoke is

decreased of 67% at vehicle test and decrease of 45.2% at full load condition of engine dynamometer test.
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Fig. 1 Schematic diagram of smoke filtration

system using vaccum
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Fig. 2 Photograph of smoke filtration system using

vaccum
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AboF-8 Table 13 2t}

Table 1 Specification of Inspection Equipment

Dynamo
Ttems Specifications
Eddy Current,
PAU Type F A, 16coils
Axle Capacity(kg) 5443
71 EH35F(ke) 907
907 ~5443
714 A
4714 #4le) (045kg 27D
. LR} 2EG A o)X
b=y J EE]@ 0] 2] 3 2]
TEEFT S8 22H%) +0.25
AFEE A Q XH%) +0.001
&84 =(km/h) 160
Zd Road Load Power 400HP/160km/h
Lift Road(kg) 5443

_17_



A& ?—ﬂ.ﬁl%oﬂ/ﬂ sk tEdHges A
< FHM SAT/G. (A/T 29,
g SAxAAA dANFA=H AAI
100%1 4 155, 7|3 BA 3-42 90%0] A
=] 7]4 7—:‘1 §] «l 80/01]*1 3REE F3

N
R TN

2 x|
?W _x}L
12
> m
by
=
i %
EE
on H—l
mlo
::::
N g S
Oﬁ rl_o
by
,-g
LY
ce Hm
41
= e
>

Table 2 Specification of Test Vehicle

A3J | AlHE | ABOH
om) | (km/h) (F3)

|iEs 000 [ i 52 1004 08 0 18
ZEE 3550 63 ] 5 10049 05 fn 15
s 310 2 66 5l 14 08 L] 12

TN OOER | Q=R #BAE | N2z
(P5) (kP 54 %) (%)

Fig. 4 Data of test vehicle with smoke filtration
system

, — Ao a8 AFA
Items Engine Specifications - o o .
o olE A o 79l 7
Displacement (cc) 2607 It ol & Aestd ta E9 2o
Bore (mm) 91.1
Stroke (mm) 100 Table 3 Smoke variation of test vehicle
Emgine type 4cyl, 8 valve OHC, D4BB FEH(%) ZA28(%) | 7§ H3H%)
Compression ratio 22 12= 59 19 -40
Intake (BTDC 20°/ABDC 48°) _
Valve timing e o i pACASS 93 15 78
Exhaust (BBDC 55°/ATDC 22°) leh=t 95 12 -3
Power &0ps/4000rpm
Injection type Rotary Injection Pump

Fastel ohg)

2o ARSe

100 4500

4000

3500

3000

2500

2000

1500

+ & E[km/hr] | 1000

" E 3 [kgm]
“*-0tz[ps] 500
o @l [%]
—rpm

0 10 20 30 40 50 60 70 20
A2t sec]
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I T S IO 2 I G I )
18¢ 4000 il b7 5 1009 04 60 5§
LI 7 N % B w9 04 ® ® }
JHE 360 % % L} 100.9 0.4 60 %

Fig. 3 Data of test vehicle without smoke filtration

system

Table 4 Power variation of test vehicle

CE! CER WS}
(PS) (PS) (PS)
A=A 52 52 0
2R E 53 53 0
3RE 50 51 +1
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Table 4 Specifications of experimental engine =O %%O ]:[ m
Ttem Specification R A
Type In line 4-cylinder OHC Smoke Reduction System
Valve overlap 42deg H
Displacement volume(cc) 2,476 @ E
Hamometer L
Bore(mm)xStroke(mm) 9L.1x9% ECl Control Snoke
A . Tester
Compression ratio 21
Injection order 1-3-4-2 Fig. 5 Schematic diagram of an experimented setup
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e g ATDC 2oAToA ALE FAe ol 4w W FUY
Yelve fimne | EVO Pldeg BBLC Wdoisgi e nade ddsted Wazy A
EVC 22deg ATDC H3 A3 oz g AR Ay
Maximum output(PS/RPM) 73/ 4,200 Fig. 62 jAAAZXE #A2slr] A o 4
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Power[ps]

10

1/4 2/4 3/ a4

= do 2 o

AzAe gAzge 7pa s LAY
3 A4 1,000rpm, 1,500rpm3 2,000rpme] 3] A <=l 2000rpm
A 1/4, 2/4, 3/4, AR APE AA ). i

45

40 42

Table 5 Specifications of dynamometer * s

30

Item Specification
Model HE - 130 .
Max. absorption power(PS) 180 10 “-1-/ T

103 ——unx

20 z

Power[ps]

Max. absorption torque(kg.m) 35

Max. absorption rev.(rpm) 9,000 s o 3/ 44

1. Load cell type
Torque Detector 2. Sensitivity : 2mV/V Fig. 6 Comparison of power with the variation of
3. Combined error : <£0.2%

the system
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Fig. 7 Smoke data with the load variation
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data with the
variation of the system at 2000rpm

Table 7 Comparison of smoke

Z-53) V4 | 2/4 | 3/4 | 44 | Bt
T2 238 | 252 | 303 | 89.85 | 42.3
Ry 15 2 39 50 | 144

A7re(%) | 937 | 921 | 871 | 444 | 793

Table 8 Comparison of smoke data with the

variation of the system at 3000rpm

it

BRI

293 | 293 | 2815 | 868 | 434

gl
TS 2 2 41 39 11.8

Are(%) | 932 | 932 | &4 | 551 | 817

Table 6 Comparison of smoke data with the
variation of the system at 1000rpm
Etria Sy 1/4 2/4 3/4 44 | Bt
FHA 2245 | 266 | 313 | 90.85 | 428
RS 1.1 29 4.2 58 16.6
A&
%) 91 | 891 | 866 | 362 | 675
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