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A development of diesel engine De-NOx system using the
selective catalytic reduction method
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Abstract : In the paper, an approach to the development of the selective catalytic reduction
process of NOx is presented. The reduction process can be efficiently controlled using a
conventional combination of feed-forward and feed-back control structures. The aim of this
paper is to test and verify an approach to the SCR process which is based on an industrial
pilot plant of combustion and nitric oxide formation. The systems are based on
measurements of a NOx removal ratio and the fuel flow rate, and NH; slip which are
usually available as a part of de-NOx control system.

Key words: Selective catalytic reduction(d &% Zvj #8949) NOx removal(ZAAAEFE A

7)), Ammonia slip(v]¥tg tRe})

1.4 8

HZ di7lege FHAAoz ARAgdel Fvls
7t e ALNFENOxS PR Xds
o dad o3 Y4HT deon, oL B3}y
ARl 2209 =AFRe d7ldM 2AHE o
&9 Fa8 TAdo Hu At = HFde
Z2RE &S AASY AFEH =gste 2
4 BAYAE S92 th

53 =AAGAMe AF T 2 AN §
of o) AaigEel wEdel Fristd nF,
¥, 7Y T HAFME AaitstEe] Az
< A3 dadse AACIE AeH 34 A
é_’[tll]i}% HEFAE &5 Ao dobztn 9
o

olg} o] AaFsHE WiE L A A%
dre FAGINH S5 dARA olzx

Ao, HZ WA FA 2] YEAE
71&9 71eg MAHEtY 2o Z& oy, A4
UAEE stojof & "o Ao] Al7)ATh

AAAE AANELS didte B WA
3E9 AAYE e A2aAAe MM LB
of oju] AME FAANEL FAg HHyoz
AAZE Wio] glon, ojF AAiistEo] A7
Ago] 7Y #Hold WylozE I Wy F
o] 3htel Megd Zof FBYYU(SCR : Selective
Catalytic Reduction)o] &2i# ¢lch 2B

o] & ui7)7tx Fo] R LUoLE EEEA
o] E§I7IAE 200C~450THA $HEE o)
W37lE THAIE ZAoEN wreEFo] Zq|
ol FAEo] NHy7t £oigde] 4o &
#3abar, NOxo} 3-8l N9t HOE A4 A=
4tg - @ k)T oA YojibA ")

SCRel ojgk AxAbstE9 AAWE L NOSt
NGOl disiA ZZH DA ()4 ¥go] Ao
uo, wj7)7ks F ALAsE9] 90% o4l NO

M-187



Hded Ev) BUUL o] 8F DAAVY De-NOx Al29 el B¢ AF

olBZ A4 SCR A W&o Aujrtg4 L

(o] "t
4NO + 4NH; + Oz — 4N + 6H20 (1)
2NO; + 4NH3 + O» — 3N; + 6HO (2)

B doMe A9y Zo #$AYS ol&3
De-NOxAl2® wAdslar, a3 2 A3y 3
718 9% HFHEE e, o8 AR ¥
F N&hael W) diste] =3t

2. De-NOX A|2%0 74

De-NOx Al=d"e] 742 Autg fgAaduxy
w717k Fol ALAHE ARE A% SCR Al
2¢, SCR ¥4< AZaz, A7 A% A%
Aoy AdulZ o]FojXH, Fig. 1& o]3& De-
NOx Alz=®e] dA FHEE Uehlz o

5

. REH U [
s

Fig. 1 Schematic Diagram of De-NOx System
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Table 1 Spec. of YANMAR diesel engine
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Fig. 2 Catalyst of honeycomb type
2.3 ¥k3-7]

SCR #8719 4%e Fujs) HEAR =27
&8s, WEBNo] ZW F4EF SCR A5L
FAET. ¢ SEDHE BE AT EEE
e Zuiel shxaa B2 B 54
& UHWAT 1 ghe Fa7l oy B
urh 447 Bevlel HAE skl WEHH
3 E0j2g EFGE sbael ARAZLE 2EW
WeE olgskm glom, SCR #3371 UxAR
NEHNE A FVEEEVI F2 A8HR
slet.

wg7lel Z7E NOx AAE &% NHy/NOxe)
2u)2 olgate) AP, Fu) Aus) A™e
Fag /2T IASEA e APt

SCR #8718 AL 7ha Fezstal tajA

M-188



O1dE d5ubgr|Bete] EA%eU =83

53 frelsior 3tn, 7bF FAHA A=dE 7
A7l fAME AXY dEx9 FuFe] ol
7t 2As ool @t} B dFAME Fig. 3% 2
o] ¥rg7|e] MdAxHR Fujel AV|E T2ty
&€ AZe

N N

Fig. 3 Schematic Diagram of Reactor
24 De-NOX A& 9 #F3=4d 33

Fig. 4%t #°] Z4F AZAHZHEHe dge
PCe AEld XEE 534 fxdg sz Hwy
# ™ol 7tEExE e, CRTE BAE
E9o] #Ao] 7153 E TASHC

RUEHY ZZ P Alay elo]nj§ o] L3}
o F71Hoz FAYXEE A3l zF REER
B wg7] gJeTex, A%, F2E £ A3,
g7l Y& 79 NOx, NH: HOHES Alyd
AL B34 YJ&EHo] /R E dlged, o
E dolH@EL AUFAS FAlY doly AHFY
o] 7t53tx & syt

°)919] Trend”]%, %38 WEIF9 28913 s=
AFHAZ THIIEE & Aol

3. De-NOx Aoj7]&

gutdog SCR 4L Faigtee Fx¢
ARk gRyol FFE e gz /A
A% AzAlo] Aadoz TAPL

olgid ATA} A2 Pt ALUHE
o viEsxe dYHEe A2 ¥E, 19
T 2R e7ts FRO me gRyole]
FE ARG, 7o AadsE wEs wiw
e Zhafgel &3, druolst AnsE
E5u e Aladel oY e}l fFe] xHAE
A7 glemz Wy 7% wrvtAs B
o olste} wwEn

01A028

[4’* A4 H Indicators HADAME.i I -
apehaA
H AIFC ] le—>
NH3.NOx #417] «—>

[ ]

[ CRT

I MFC

h—

(a)Monitoring flow chart

(b)Monitoring software

Fig. 4 Flow chart(a) and monitoring
software(b) of De-NOx system
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Fig. 5 Experiment equipment of de-NOx
system

Fig. 6& w§7 e f&8%
zZA EZoFE T3 39
A FLEA JdeEdn e A 9 F e,
ol Hj7IZtA7t FHujZdl FUIA FUH &
o]l FEFA9) HAH AT ved F Ux
£ Zvjo] Fxeol wHgrIvt B Alzwld] s}
A AA Azd A& ¢+ Aok

T3 De-NOxAl2€e] A48 AAEH 1
e dEjoldg NHy/NOx vl & uel 4%
Fig. 79] ZAFfZA De-NOx Al&d9] Ao
NHz/NOx EH|7} 085 o of 95%0]4de] A4t
38 AAEE Yehllz glon, ojytg = o}
9] 4= NHy/NOx Bu|7} F7igtel uiel w33
o2 F7Ee A ¢ £ Utk ol De-NOx
Alxde] F&PA4T ovkg Admijolel uHiEE
Zol7] A% Aorle g HEFoZM HAE R

o %

oz gagd

100 - 100

(%) L (ppm)

80 ,,/-/ 80
s
P - g

e @
& - "N, Sip 3
g w PP “©
-
20 e 20
-
0 — e e [

Fig. 7 NOx removal and NH3s slip depending on
NH/NOx ratio
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