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An Effect of Wet Type Air Filter in Heavy-Duty Diesel Engine

Mi-Soo Kim*, Wan-Yong Rha', Yong-Suk Oh"

JL Abstract IL

Diesel engine offers superior fuel consumption than gasoline engine of equivalent capacity. For this reason, diesel engines
are widely used in heavy duty transport applications. Specially, it has been many years that exhaust gases from gasoline
automobile rather than from diesel is the major object concemed by Korea and other countries, and it is strongly required
on the reduction techniques on harmful NOx, Soot, CO, HC. Thus, this paper focused on the emission reduction and target
for this paper is heavy-duty diesel engine equipped with power filter such as wet type air cleaner. In this paper, the performance,
exhaust emissions(CO, THC, NOx, Soot) and noise of heavy-duty diesel engine were measured at maximum load condition
and the range of 1,000~2,200rpm. The smoke was measured at FAS(Free Accel Smoke) test mode.

Key Words : Oiled Polyurethan Foam Filten(55-2] Ze]oAHZ & YE), Emlssmn(ﬂﬂgﬂ/\), Free Accel Smoke(F-7-5t €714
U A27), Heavy-Duty Diesel( X%t H), Engine pm(7]|¥2] 4

1. M2 AL A 7 A ARoS @ TH) AH 9 AHES

ARSI Sl FAl0lL, ARA A RLE T

ANAR LR A5H ALge FFol WE d7129el o & U81go| ohd AT e-E AR Gl Aol Ao,
3 AaAo] nxHT 9lon, E3] Ar|HE 7}-{5@_7] A £ mRelAe wirizts AR S Ad 4
ol vis) B&T Foo] o AHGHIEZ gotA R 9l & Zud SN0 BR8] fato] 438 Fojdy oyl
o)A, ojo] wE 7273 LHEA % 4HAEY Wﬂ** oA M2 &84 QU8 st 1 el R of
E5 AZe AAolth wehd 1 iAo dgo s HAR 2 7138 45t MEvte 9L sets) BaAt shgich

* Sulgsty AE AL s

f o AgdE AA-RERAY

++ HAAZ, AR7)5NE 2452 (ysoh@kopo, ac.kr)
4 0 670-802 A ARE AFS $39 700

98



ro

ZEIA B

=23 Vol.13 No.3 2004. 6.

2, HEEx A

EE

2 dTolA Mg &4 2EE dB e gz A

[}
|2~H 2 foamS &

g Ao, % BE 9 3R &

A e AR 371 o FAE | rlofsle Hye
&9 33 dAF=E FHo gk B FFE(TAK)O
98%0[ 1L, H|F|tAoln] B B39 TH: FEAQ 71EE

foamo]| FIYAIA ThE 145 LEHEHN Y Ao o5t
EWHoISurface Retention)9} FYP4 45T (Depth
Retention) 9] 2% H3t3H4| 0.2 n| Mgt WA 7AA| o3} 715
gt A2 Table 19 7|&9 Fo]Ue e} vjwate] Lrepf
13 3RS U FEE Fig. 19] e 944

& % 359 HHE 42 4 OASRd B2 T, 7B
A5, MEz7ts 9 4253 52 24810 v|m, e}

A

Table 1 Comparisons of power and paper filter

Kinds . .
Ttems Power Filter Paper Filter
Dust Filtration Depth Retention | Surface Retention
Type
Filtration Dust Size 0.5~3um 15~24pm
Initial Air
. 15~ 30mmA 150~ 300mmA
Resistance > q 30~3 d
Porousity Decreased during
Performance Excellent 1000km driving
. Very long Short
fe 1
Life Cycle (only exchanged foam)| (not exchanged)

“ ﬂ:’ﬁ 4

.—\

Fig. 1 Schematic of power filter
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Table 2 Test engine specification

e Model DI1146T
Turbo charged, 4cycle, water
Type cooled, overhead valve, vertical
in-line, direct injection type
Compression ratio 17.2
Firing order 1-5-3-6-24
Borexstoke{mm) 111x139
Displacement( £ ) 8.071
Max. horse power
Max. torque |
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1. Dynamometer (AC, 630kW) 2. Heavy-duty diese! engine

3. Dynamometer control desk 4. Air Filter

5. Intake air flow meter 6. Fuel temperature controller

7. Oil temperature controller 8. Throttle actuator

9. Muffler 10-1,2 Thermocouple

11. Exhaust analyzer

Fig. 2 chematic diagram of experimental measuring
apparatus
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Table 3 Specification of dynamometer

Items Specifications
Model ELIN
Type MCA-4 31704
Power 630 kW
Rated torque 3815 Nm
Voltage 3 x 660V
Frequency 0~60/120 Hz
Losses at rated load 20,000 W
Speed range 0~ 1800/3600 pm
Critical speed 5000 rpm

Table 4 Specification of exhaust gas analyzer

Ttems Specifications
Model MEXA-9100D, HORIBA
Component
of co | NO THC NOx
interest
Measuring | \ iR | NDIR | HFID CLD
principle
CI [EEEn‘t’I"a?i 0~0.1%|0~ 2000ppm| 0~ 100ppmC | 0~20%
0"‘; O 0~ 0.39%| 0~ 5000ppm |0~ 50000ppMC | 0~ 10000ppm
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Fig. 3 Comparisons of torque between power and paper
filter
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Fig. 4 Comparisons of brake power between power and
paper filter
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Fig. 7 Comparisons of THC between power and paper
filter
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