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Numerical Analysis for Temperature Distributions of
SCR in Kaya Ship

SR 4T YMST

Ji-Won Yoon™, Feng-Ren Xu* and Suk-Ho Jung*t

(Received 05 September 2018, Revision received 09 January 2019, Accepted 09 January 2019)

Abstract: In previous research, analysis of flow characteristics and design of optimal shape were
performed in order to install SCR system on the No. 1 generator engine of the Kaya Training Ship of
Pukyong National University. That result of numerical analysis was not reflected exactly on experimental

data of the temperature because the temperature was assumed constant and injection and evaporation of

urea was supplied to reduction reaction of nitrogen oxides as reducing agent. In this study, modeling of

injection and evaporation of urea and chemical reaction about reduction reaction of nitrogen oxides are

added. The results of numerical analysis compared with experimental data for temperature distributions
are higher about 1°C at (D, 4°C at @, 8°C at @ and 11°C at @, which successfully reflects the

upward trend in temperature distributions inversely at @.
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Fig. 1 Modeling of SCR system in KAYA ship

Table 1 Coordinates of modeling (unit: mm)
X Y Z
1 0 -800 1950
2 0 -2600 1950
3 -800 -2600 1950
4 -800 -800 1950
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Table 2 Components and mass fraction of exhaust

gas in SCR system

Component Mass fraction
NO 7.55x10*
H,0 8.1x10*

0, 1.7x10
CO;, 4.89 %102
N, 6.95x107"!

Table 3 Boundary conditions of entrance at SCR

system

Input conditions Value
Mass flow rate kg/s 0.3374
Outlet pressure Pa 101325
Exhaust gas temperature K 613.15
Molar mass g/mol 28.67
Exhaust gas density kg/m’ 0.597
Exhaust gas velocity m/s 8

kinematic viscosity 3.05x10°
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Table 4 Boundary  conditions concerned  with
injection nozzle of urea
Variables Value

Position mm Y=-1200, Z=1950

Direction Y
Number of nozzle holes 1
hole diameter mm 0.5
Injection angle ° 45
Flow rate kg/s 6.37X10*
Temperature C 25
Velocity m/s 20
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Fig. 3 Control and monitoring screen of SCR

system in Kaya ship

Fig. 4 Schematic diagram of experiment
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Fig. 5 Temperature distribution on surface of SCR

system with reaction
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Fig. 6 Temperature distribution on cross section of

SCR system with reaction
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Fig. 7 Exhaust gas temperature on SCR system

according to time
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Fig. 8 Comparison of exhaust gas temperature on
SCR system between experimental and CFD
data
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