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ABSTRACT : In this study, the internal flow field of SCR Denitrification Plant was simulated by using
Computational Fluid Dynamics(CFD). In order to analyze the uniformity of flow field, an interpretation on
the pre—existing facilities was performed, and some moot points were identified and compensated through
this analysis. The compensatory methods include the installation of the Porous Plate below the bottom of the
Baffle to create uniform flow and also, and the Guide Vane was also placed in the bend of pipe to guide the
flow uniformly. Lastly, the Baffle was installed to deduct equalized space distribution of the air flow, initially
flowed into the SCR Plant,
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Fig. 1 3D modeling
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Fig. 2 Mesh configuration of SCR system
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Fig. 3 Path line in SCR reactor

(a) 1st layer velocity contour
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(b) Velocity profile at the middle 1st layer

Fig. 4 Velocity profile at 1st layer in SCR reactor

50 m BH=EHESS]



F49 QU LAE SCRAA ] 45

(a) Installation (guide vane, baffle, prous plate)
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Fig. 5 Velocity magnitude plotting

o]l B & St L7k AF ¢l(dead—zone)o] LAY
A Ll °ﬂ HEH 71571 sl =
EH B8 ZujgolA ) 7|5 U=t
L}E}uru} E}BW 71+°ﬂ “XIEM ilt T+

Zui3 AolMe] 542 oF 0.5 m/solA 3.6 m/s©]
Y YETE A RRETS) A FY ARl fIAIsHA
O R AR S YA deth(Fig. 4)
% E0 2 HEEE o] Uehet, ol HE 43
01]/\1—4 Er e FEREE Qg Aol
2UZ BHS 9 Ay

equalizer 2lof T2 B2Au] glo] uj7|7kA7F §-4d
o] 52 - EFsict ol Fujrt &9l Fud
A 5 Qs w7k ool 5faL, ofof w}
2t AR AA ek AAv t2A UehdA
Hot, whebA 2 F5-E+= porous plate, guide vane 12|

1 baffles Xi% e o 5] H3kE AAkrAsA
= &0l IS e E ghr),

5 HUFE FEA7N7] ol 2 Aol Fig.
5@)2} o] flue gas inlet +x W2 guide vane,
baffle, porous plate?] A& 13}t guide vane
= 27] 715 7Y BT L7 FA00 SlolM M S8

oF 27dolth, & Aol ARG AJAE AR WS 2l
o] A Alcho]] Zito] gl oE g Ik 7| 8E oY =
4 %= guide vane?] AAE 1H3IS Tt E3L baffle
A2 Yol 27] 0 7179 ek 3 REE
317] Wjo] A 7]1F wjE S FrHog wE57] ¢
3] w218+ 2™, porous plates AYF7HE #4811
A porosity, thicknessoll T2 #UF A& 13+
o AWHOR o] e HFUF A “oJ':o nE &
A A= Fig, 50)9F 2ol S Ak {5327k 112
A vehtes 2As 4 4 o

3 Fe 48 SCR AHlo|A SCR Sl =&
gl= Wi7|7kAE FU3el7] 18t guide vane, baffle
orous platex 21-831991, o]of tiat AARGA
Al3H3T.
Aol S T38| fsll 71 Adulol
P AlEdolde Al st Tof| mhE
—F&Xl%% ufoatgict, EAH JJr A} S5 A
7158 FEEE A} O 2 AR fFAE 9
= BT 4 3L, FSuiSol mEehE 7R U
¢ =R AR LERt
< BAHES HEsh] el FdF
AlEdoldE

m%’d

7 7 o
fro 1o X 2

_ﬁ
o
iyt
filo

ox

C

Asgstalar, o Av Sl

THE PLANT JOURNAL Vol.9 No.3 SEPTEMBER 2013 = 51



1. H. Weltens, H. Bressler, F. Terres, H. Neumaier,

and D. Rammoser, 1993, Optimazation of
Catalystic Converter Gas Flow Distribution by
CFD prediction, SAE Technical Paper, 930780,

2. GAMBIT 2.2 User's Guide, 2004,

3. FLUENT 6.2 User's Guide, 2005.

4, Bell, A, T., Manzer, L. E., 1995, Protecting the
Environment Through Catalysis, Chemical
Engineering Reviews 95, no.1, pp.209-225.

9. J. J. Rogers, P. S. Nolan, 2001, SCR Reactor
performance profiling and results analysis, The
U. S. EPA/DOE/EPRI Combined Power Plant air
Pollutant control symposium : The Mega sympo—
sium,

6. K. J. Rogers, M. Albrecht, M, Varner, 2000,
Numerical Modeling for Design Optimization of
SCR Applications, ICAC NOx Forum 2000,

Washington D. C..

7. Box, G. E. P. and Wilson, K. B., 1951, On the
Experimental Attainment of Optimum
Conditions(with discussion), Jouran of the Royal
Statistical Society Series B13(1), pp.1—45.

8. George Box, Donald Behnken, 1960, Some now
three level designs for the study of quantitative
variables, Technometrics, Vol.2, pp.455—475,

9. Patankar, S. V., 1980, Numerical Heat Transfer
and Fluid Flow, Hemisphere Publishing Corpora—
tion, Washington D. C..

10, Wendland., D. W., Sorrell, P, L. and Kreucher,
J. E., 1991, Sources of Monolith Catalytic Con—
verter Pressure Loss, SAE, 912372,

11. Ahmad, S., Linnhoff, B., Smith, R., 1990, Cost
Optimum Heat Exchanger Networks II Targets
and Design for Detailed Capital Cost Models,
Computers and Chemical Engineering, Vol.7,
No.5, pp.751-762.

12. Smith, R., 2005, Chemical Process Design and
Integration, Wiley, West Sussex, pp.160-181.



