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Numerical Analysis for the Flow Uniformity in the LP-SCR Reactor

Hyung Sik Um™, Gun Ho Kim"™, Dae Hee Kim®, Kyu Jong Kim", Jung Rae Kim"

ABSTRACT

In the low pressure selective catalytic reduction (LP SCR) system, the uniformity of
both ammonia concentration and exhaust gas flow at the SCR catalyst layer are
important design factor for the efficient SCR-deNOx performance. According to the
shape of the guide vane and static mixer, numerical simulations were conducted to
analyze flow patterns and finally to find out the appropriate alternative for uniform flow
at the front of catalyst in the real scale LP SCR reactor. The variations of gas velocity
and ammonia concentration were quantitatively evaluated. Based on the present results,
the shape was devised to satisfy the design criteria.

Key Words : Low pressure selective catalytic reduction (LP SCR), Uniform flow, Shape
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Table 1 SCR &4 % x4

o
= —100%
0 Mass Flow Temp v =100%
Load [%] | "Tig/s] K] .
100 Exhaust 118.34 547.64
AlIG 4.1 577 1
= —_— X, -
20 Exhaust 32.94 490.7 n—1) Z( =
AlG 5.38 726 i=1
Table 2 SCR % =4 X=-FtqX
Mass Fraction [wt%]
Load [%] N | 0, lco, | B | nm a = standard deviation
2 2 2 3 e
0 X = arithmetic mean
L0 | Exhaust | 0731 017 | 0.07 [ 0.03 | 0
AIG | 061 015 | 013 | 0.04 | 007 ‘ e
Exhaust | 073] 017 | 007 | 003 | 0 A A =Ed £ % vk wdE, 4
20 AIG | 061 015 | 013 | 0.04 | 007 ot Fig 2 ol 2= Aejstsih od
— ) A7E T3 SCR A¢ % w¥d=E A% A
Ag 4A%e B2 ¥ 5 AU AMHo
Aol 2y A A7 oA 2 9 =g AAe 5 d¥s T A 2ed
SCR &7 #% ¥ exzig wmasqc ¢ 7 A4 A 984 qge.
=] Residence tlmeol g Be Aoz oA 2 AL LP SCR Mixerd] A7 w93s A4
HE 100% 5 2A0A #% waws px o7 Ss S SAflon, =5 A4 Aztd
e @4e A4 o, vE wdw Zwel  SCR & FhE Al sle 5 el



Al 513] KOSCO SYMPOSIUM %% (20159 % FA =) 3])

63

z3 g

kil

i

[1]

http://www.imo.org/en/Our Work/Environment/
PollutionPrevention/AirPollution/Pages/Nitrogen
-oxides—(NOx)-%e2%802%93-Regulation-13.asp
X

[2] G. C. Kim, M. H. Park, J. K. Yoon et al,
“A study for optimal design of the AIG to
improve the performance of deNOx acilities
installed in combined cycle plant,” Journal of
the Society of Airconditioning and
Refrigerating Engineers of korea, vol. 19, no.
12, 2007, pp. 811-820

[3] Guanyu Zheng, Guenter Palmer, Gabriel
Salanta and Adam Kotrba ‘Mixer development
for urea SCR applications’, SAE Technical
Paper, 2009,

[4] Chemineer, Kenics: Static  Mixing
Technology, Chemineer Inc., 1998, Bulletin 800
(commercial documentation)

[5] W.J. Gretta, CR. Smith, The flow
structure and statistics of a passive mixing
tab, J. Fluids Eng. 115(1993) 255-263





