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Abstract

This research studied the influence of wall temperature and bluff body with amount of SO, which
reduce in coal burning stove. The stove is a cylindrical manner, 0.6 metre diameter and 3 m high. The
wall temperature along the axis from 0.12-1.53 m is maintained constant around 500 K. The diameter of
CaCO; is 0.0096 cm. In this case particles are injected from the top of the wall at 0.304 from burner. The
bluff body is made at distant between 0.64-0.75 m from burner and distant between 0.225-0.3 m from

burner axis. From the simulation found that particles was injected to ERZ. Calcination process takes time
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around 1.57><10'3 seconds because ERZ area has temperature below bluff body. The particles can react
continuously and don’t flow out of ERZ which make the residence time of the particles up to 120 seconds.

The amount of SO, collecting average is 0.183 mg/30 mg Calcine. The percentage of SO, reduction at

0.05 kg/s and 0.15 kg/s CaCO;, entering rate is 89% and 94% as following.

Keywords: Bluff body, Calcium Carbonate, Dry Absorption, Sulfur Dioxide
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2.1.1 gNN1IANADLHDI
div(pU ) =S, (1)

p A8 AMURWILUL, U A8 ANuSuady, S

m

fa Source term °1]§Nﬂ"1ULVI&I'JG"IJ?N?J%JY]@LLQZTS{’]GIT

2.1.2 aa\lm‘smﬁnﬂmuuﬁu

div(pUU; ) =div(xgradT; )+ P+ B; +V, + S, (2)

[vp fa AnuTIaRY, P fa pressure gradient, B;
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lauluwudunsludSinasaivqulasaynia
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div(pU ¢ ) =div( D,y grad ¢ )+, (3)
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2.4.UUUI18DIVDINIEUIHNT Calcination
[12], [13]

YATeInIaanaaIvad CaCo; Ao

CaCO, — CaO + CO,  (~183kJ/ gmol) (11)
U (3) uwrAavasuuuiiaed Calcination lu

FULDDYBIUNUNINAINAMEMTIERNIANTINGY

JUNNIVBINIZUIUNT Calcination A

EZ_MRD (12)

it p

A o oA A o A
r faTANvaduns CaCO, NMaa (m), t ABLIAT (s),
M @esininluavas CaCO, (kg), p @aaNy

' 3 o
AW LUUTEY CaCO, (kg/m), Ry, ABBATINTT

o 2
®ANUAQ (kmolm s )

31|ﬁ 3 uaA3d Schematic Diagram Va3 Calcination
Model

2.5 LUV DIVDINITUINNT Sulfation [3], [8]

UA3e1aN3znI9 CaO uaz SO, Ad

Ca0+50, + %) 0, <Cas0, (+486Kk3/gmol)  (13)
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Ell‘n 4 LYUINRBINTZUINNIT sulfation 1%81#31’]@1

CaO
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r:id_n:roe wel E/RTHE/RT) C (14)
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3. ANBMADILHT LA [9]
LA NBUTUNTINTZUEN VUALEUHIY
6 v 1
audnany 0.6 LAY WAz §9 3.0 LUAT VWIALFUHY
audna1aiali 0.056 a3 U7 5 uaaslassaing

YDIRIHN Single Annular Orifice (SAO)

Secondaryl ‘ lPrimary +PF

317 5 lavsassvasnamn luioain lnaf

A15199 1 [Hau lumsvinanusadien [15]

Air flow rate , kg/s 2777 x 10"
Swirl number 0.0
amnndl, K 353
aaNIdawauAn, kg/s 0.39 x 10~
Primary pipe:

Air flow rate , kg/s 8.833 x 10"
Swirl number 0.0
amnNdl, K 353
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Secondary pipe:

Air flow rate , kg/s 3.344 x 10~
Swirl number 1.03
amnil, K 573
e Anlumsienlng, (%) 15
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—— Commercial Software
O Experiment [7]
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qmﬁgﬁﬂﬁo lLae bluff body (base case)

370 [7] WU residence time LLazqui{u}ﬁﬁ
answadalIuim SO, ﬁgwﬁ'ﬂﬁ RN
Lﬂ'&"wv‘inmﬁamuﬁwaamgmﬂ CaCO, BV
mmml,ﬁlu residence time VIBBNNA CaCoO, Tu
u‘%nmﬁmmmmiammﬁ@ﬂﬁﬁ%mvlﬁ[1] o
mﬁ%’mfﬁaag‘mﬂlﬁmiamwaaqm%nﬂﬁwﬁa LAz
M3l bluff body Lﬁal,ﬁlu residence time Va3
aun1A CaCo, luU%LamﬁﬁQM%gﬁgdeﬂmﬁu
1300 K %dﬁﬁanwﬂ%’uﬂyﬂizﬁw’ﬁmwmadmi@@
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44  N13RDIBIAIWIBEMIUNITAATY
nﬂﬂ‘lﬁﬁauhnﬁamqmwgﬁwﬁf\a uag Bluff
body

miﬁﬂmﬁﬂ%waﬂuadqmﬂgﬁmawﬁfma: Bluff
body dat3unmuas SO, L‘&"au"lmgml,a@ﬂumiwﬁ
2 ﬂiﬂf:amgmngﬂﬁ@mﬂmawﬁaéﬁuuu fisze

0.304 NNKRILK LLam@T\agﬂﬁ 11
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E top wall

-—

Detail A

37 11 lassaisvasiimuazniadizas CaCo,

3U 12 ugaadunIEuTeIauAIA TG
0.0096 LTUALNGT mgmﬂgﬂﬁ@"l,ﬂﬁmma‘l%mu

aeuan  (ERZ) fdunie 0.304 Lwas 970
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ATLUIRANT calcination I%La'&iﬂa%iﬁ 1.57x10"
I m&mﬂmmmﬁwﬂg’jﬁ%mvlﬁashwial,ﬁ:aa
lav'lingaaaniin ERZ
‘éwﬁwaf:ﬁﬁvlﬂgjmnﬁ'wﬁmm residence time
vadaymanlu ERZ %agaﬁa 120 3uwf USunm
SO, ﬁa:au"lﬁm?iﬂagﬁ 0.183 mg/30 mg calcine
uwaadea3Ufl 15 903 16 Wesidudn1snaaizes
S0, figanisilaw CaCo, 1 0.05 kg/s  L¥iAu
89% Lflandasnatlan caco, il 0.15 kg/s
13070 SO, aaad 94% gﬂﬁ 14 LRAIN1INTZANY
12890 NTUDDI SO, TITN1T8a8IaENILTAK

Vl@T"ﬁ'mﬁaLﬂ%ﬂmﬁsmﬁ’ugﬂﬁ 10

a5 2 anladldlumsiaes

ANURWILUUYDY  CaCO, 2710
kg/m3

AMNAUWILUUVEI CaO kg/m” 1590
IUIATBIARNIA M 96x10"
aomplvatanna K 1143
DRIV PG TR RS TOR IS THA 500
AUAKINIILZN FULI
TEULONUWIUNG M 0.304
TUZAUUWITAR m 0.292

AU 1I209 bluff body

TLHLANMLWILAY M 0.640 — 0.750
2HEANUWITAL m 0.225 — 0.300
8aTIMNT LA kg/s 0.050
NI m/s 3.3818
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