Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 25, No. 7, pp. 968-973, December 31, 2019, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2019.25.7.968
Aurg T AdR el HARA AL GA o] BRI A )
Aol WA Aol U FANNY AT

o
T, o AR Ag e G E AT AE AlE R
=z

Numerical Study of Impact for Particulate Matter Reduction Device According

to Installation of Perforated Plate and Mixer on Marine Diesel Engine

skt

Byoungkyu Yun' - Sanghyun Cho~ - Younghyun Ryu
* Senior Research Engineer, Powertrain R&D Center, Jeonbuk Institute of Automotive convergence Technology, Gunsan 54158, Korea
** Center Manager, Powertrain R&D Center, Jeonbuk Institute of Automotive convergence Technology, Gunsan 54158, Korea
*** Assistant Professor, Division of Marine Mechatronics, Mokpo National Maritime University, Mokpo 58628, Korea

2 o : B =Rl Aukg tAAY MAMAAE FH o] FAY TR R A G iAo B GG FFFLE
4o de A7E AR AN AL FA o] AR hEw D VA VARG 42 el METhs L AsaaAe] f5
FURE wol MEb2 AF A5 ol FAA aveh G A28 e F5A/E FARA Dake SA A
B ATAAE ) BER, 1) HAE Case MR ZF 3] 6749 A%l AA FEANS Bol 47 KETAE I 4 FHE
Astgon, A4l B3w L WA I3} HAE APk

Abstract : This study presents the characteristics of a pressure drop and uniformity index for a particulate matter reduction device with a perforated
plate and mixer for marine diesel engines. The perforated plate and mixer equipped on the particulate matter reduction device induce an increase of
exhaust gas reduction performance by increasing the uniformity index. Whereas, the perforated plate induces pressure drop increases in the particulate
matter reduction device. Therefore to calculate the effect of the unmiformity index and pressure drop of the perforated plates and mixer, this study
combines several cases using five types of perforated plates and one type of mixer. Consequently, these results were analyzed to determine the optimized

type and position of the perforated plate and mixer.
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Fig. 2. Perforated plates and mixer (a) Straight type, (b)
Mesh type, (c) Perforated type, (d) Mixer.

Fig. 3. 3D Numerical model for analysis of uniformity

index and pressure drop.
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Table 1. Case index

CERES

4794

Table 2. Test engine

Composition Engine specification
Case Perforated plate Mixer Type 4 stroke, Water cooled
Case 1 Straight O Cylinder 6
Case 2 Mesh (0] Displacement 12,920 cc
Case 3 X (0] Max. Power 430 PS
Case 4 Straight X (@ 2000 RPM)
Case 5 Perforated (3 EA) X Model Year 1%8
Case 6 Perforated (2 EA) X
Table 3. Condition of ISO 8178 E-3 mode
2.3 X[ g}A Al Mode Mass flow rate TemgeraMe Speed  Power
Aukg el WANAAE FA ] FERAE © (el O @ @
shelat sl4e glekel of#lel o] Comservation lows} ! 1,963 410 150 3%
Momentum equation, ~22] 3 Energy equationS 2}(1)~(3)% % 2 1,539 350 1,730 220
o] # &3} THAVL, 2019). 3 1,092 325 1,520 150
4 662 286 1,200 75
o, REPY PSP
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o]7]4, ¢ & Corresponding property(per unit mass), p= -+  Uniformity index2 2](4)°} o] AAF3FSATHAVL, 2019).
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Fig. 4. Pressure drop results of each case.
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Fig. 5. Pressure distribution of case 1.
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Fig. 6. Pressure distribution of case 2.
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Fig. 7. Pressure distribution of case 3.

Fig. 8. Pressure distribution of case 4.
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Fig. 10. Pressure distribution of case 6.
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Fig. 18. Velocity distribution on surface of CAT 1 for each case,
(a) case 1, (b) case 2, (c) case 3, (d) case 4, (e) case 5,
(f) case 6.
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