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The Effect of Spray Flow Rate, Aspect Ratio, and Filling Rate of Wet Scrubber on Smoke
Reduction
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Abstract: There has been increased amount of atmospheric pollutants including NOx and SOx which cause acid rain and photo-
chemical smog as a result of increased use of fossil fuels. In order to reduce the amount of pollutants produced by fossil fuel,
wet scrubber system is introduced in this experiment. Wet scrubber system is applied to a diesel engine (3,298 cc) and the
amount of smoke is measured before and after the application in terms of aspect ratio, filling rate, and flow rate. The result
showed a lot of smoke reduction when wet scrubber system was applied, and also the aspect ratios and water spray flow rate
were the important factors to improve smoke reduction.
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Table 1: Specifications of a test engine

No. of cyl. &

Arrangement 4-IN line

Combustion Chamber Direct Injection

Type
Total Piston
Displacement 3,298cc
Compression Ratio 16:1

Rated Output 80/2400 (ps/RPM)
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Table 2: Test conditions

Engine speed (rpm) 800
Aspect ratio 2,3, 4
Engine load (%) (kg.m) (i4d.166,’ 7.26?’102’ 1;.56’, 116(.)2)
Filling rate(%) 0, 50, 75, 100
Flow rate(!/min) 2.15, 4.4, 9.68
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Figure 1: Schematic of a experimental system
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Figure 3: Exhaust gas temperature on engine load and fill-
ing rate variations
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Figure 4: Back pressure according to engine load

33 A23

Figure 5= 238 FJH|7} 4, S3E 0%, T340l
2.15, 4.4, 9.681/min Q] ZA A, 2= 2¥ F(P2), F(P3)°lA]
o] 2x et s B3 e 2% o] F3 Fof 2~
B ARES YERAh Idiedl A 100%2 33171 Aol
whel 2R3 7.2~50%7H4 S7FeRlE ), BE %ﬂ—%} Z300]
A el SUFe whE 2 3 §o 2R

_>.i_

219



HES Hdh B4 2E g A23 Aee 47
J=0] BIL tlo 2% 30-35%9] AR

27 AES EAsiodn). 42ke] BRAH 204, Kt
d glo] Ht 2%

60 60
50 £ 50
o
-
" E a0
£ 2
8y S 30
: 3
H 2
“20 F
[}
10
1 5
0 .
Lisifmn
0 " " wisign E]
wasign "] [ 1 Wi | e
wlgm 13 | T T LY
attlgm » | [ Wilign | e kT
wilag ¥ I ur T I W
[T [ | [ Fysene——— )

(a) Aspect ratio 4, filling rate 0%, flow rate 2.15!/min
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(b) Aspect ratio 4, filling rate 0%, flow rate 4.41/min
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(c) Aspect ratio 4, filling rate 0%, flow rate 9.68!/min
Figure 5: Smoke and smoke reduction rate at filling rate 0%
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(b) Aspect ratio 4, filling rate 50%, flow rate 4.41/min
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(c) Aspect ratio 4, filling rate 50%, flow rate 9.68!/min
Figure 6: Smoke and smoke reduction rate at filling rate 50%
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(a) Aspect ratio 4, filling rate 75%, flow rate 2.15//min
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(c) Aspect ratio 4, filling rate 75%, flow rate 9.681/min
Figure 7: Smoke and smoke reduction rate at filling rate 75%
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