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Abstract —The Integrated Gasification Combined Cycle (IGCC) is considered as one of the next gen-
eration fossil power plant due to its high thermal efficiency and superior environmental performance. In
this study, interest is focused on turbulent swirling flow in a coal gasifier with and without coal particles.
Results of appropriate Navier-Stokes equations are presented. Effects of swirl flow on the behavior of
coal particles and on the formation of recirculation zone in a typical gasifier are scrutinized. The simu-
lation results have shown that several recirculation zones were formed in the gasifier. It can be deduced
that swirling flow may have positive effect on the flame stabilization and on the slagging behavior of mol-
ten ash.
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Fig. 1. Schematic diagram of bench scale unit gasifier.
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Fig. 2. Grid net used.

A} dlo]E2 23 GREYE B Q) 7o) 7HAl3
4 AEEREo] FAl EAlEhs HSolle YA
FA vk 2ol glvk AF ke e de FHH
52 A& g8l P de) o= mdol) 2B
EE ke FHFEYE 7lEHo R dFFxe SHAS
7Hd sl A EI 7] dFell whR-S o} vlEukAde] &
FAY 72 4 5L AA s F8% 98 3=
A5t A3fE 2L 9ol SN
AE&ANE A7) P&} oleidt wlo] AP ¥ 4y
A 54 st XE ke FHEAE A8l H)E
UAE e 58 diMsr] $1ske] ke dREdel
3 of 271z W sfAde] AlokEe] trp. B oo
TFollA-e wvlad Astsieis dedzl RNG(Re-Nor-
malized Group) ‘dF 2972 o] £-8}gic}.

GE-EAWel Al At e S, mAslzke
Z1Ae} FEErE wEEA 7 A {5l g v
Arg 7)A g s Zzre| {5548 dssle] s
sledot e}, x| S A wh oA Al kY] Z1Al
ol vl g ekst 21A 2] TA] 5o vlxE gkl
ARAE )4 3= Wbl el whe} = A Eulerian W o}
Lagrangian #e] glch. o] S7px] by 2 25 =3
22 F2 AEAE o438l & H2Eha gl o)
F7HA] el Zhh At o] gl Alog A )
o, B AP FANE nARIAE 2E fAs
# 38l Eulerian W& 288te] @4si4dr}l. Eu-
lerian ¥} & Lagrangian b of] B]&}od v]sa we- A
ARz R e SekS P9 sX|q, qlape] =
FxFE YA A5 4 k= AAe] qlel. Eulerian
wholl &g A At EAS AA s AuwAd A&
7iA e Ak Al )5k HelR sojalvh o
v odub e R galsle. FAjg 5 Padghel s &
H g GHEAbel 27t A8 Fo] 2 YA 93l
ARt £ A7 9548 4% #7290 PHOEN-
ICSE o] &3] A& FaPslg] ond, o)Al-f-E2
&4 of] ths)A]+= Eulerian H}H 2] sh}2 4] PHOENICS
oAl #)3=+ el IPSA(Inter-Phase Slip Algorithm)
29g AHEHC).

2ol AgHnl B WA A& A 84 Wby S shtal
-84 = (Finite Volume Method)el] 2]3}ed a2 4

A 7p257) 9 ool fAle) AL BdE
22 Flshe Ao Al o, uivhibake] &
S 10 misec® AAFA For HAWE L2 dsS
5)8 2718 WA A 1A s sl oA
o] A A= 30719k A 9] Abae] FAFA Sl ghe o) &
stdeh Iz EAEhE 7$-e gAY slH e B
HEEE 95%% HAsIe o, ¢x= 50 me] FU&
A7) % 600 kg/m'e] FA UEE 2 Aog 71
shgdrt. o] 2L AL} wAle Aukw|z) <F 1:12
A, ol AA 71237 oA 2] AbslA| e} v] REle] w)s}
FrAREE gholet.

¥ Aol A= Fig. 20} o] wb7dupsl 9l ko
(15x67)2] Ao A& (control volume)g zr A =}A o
Al A A S eaElgi). B A7) 7haslr)e] £
vz of 330824 AFs] @7} ul il X Ante) B
o] Holdg wraly] $sto] wizgulegko 2= Suj g 8
i gled vlebligich )i 1 eme] HolE 7 EA)
(slinZ 78l o, o] TA A F4H52] W)
FE o2 diElee AxE UAAA AL S8
vt siel A & el gleiA
Hewlett Packard 9000-755 ¥ 2~#| o)A (workstation)yg- ©]
S, et Atee o 1AL vEs
UAE TR o] dREAke] Sl Ad3le AFxd
weh 221 7P A] 441 7E A o] A)abAIZke] A8 H g}

3. 40 ¥ 1@

£ dellAe @A 25r1ed T o skl
A ATl 7t E ke g st AaEiN e 5
Basict. ATFal 7kasr) el e My 7tasr) e
spety- ZA ol 77} A Eo] glon, wlEeks) Ats)
A7h FyellA wiwkere) o) AAL4EE FX2
7tz R T3 A A ok 7hasr] W)
Fol 54 SA4E AH3le F8 ARRM A=
2 FTHAEE WAEDE E o, 7 F
o), frd S W 7R AE] Wk w2 AL o
FE T Ao dA vk ¥ drellde FellA
Atstalel d8ot FElE shashy] Wit £554
HoelEEk jlAke] Al bg & g vjAReR

Energy Engg. J (1995), Vol. 4(3)



334 o1%1 % - &

2

1A As4GEe 27|18 WsiAA A Aaksld
< F3tdrt

WA v et g 23R e e 71
A ol et A& Fesigenl, = A3E Fig. 3ol
velligle). Fig. 3(a)ye 71 A7 A 3458 71x]A) o1
3] MAWFO R flsls Aol ik Afolr).
whe fxg fE 7] RS shastrle] $4
= ZAlellx FAsA Wk vl F7%o 2 A3
sHA| S, Y- 7has)r| 9 Siuky were g z1e
sto] A A WEFo 2 F|AlE A & FA S
Pt 7hasr) 8 sl TAH A WAt 34
A flshe ZAlY R0 F Qs SRkl &
W o 22 Aed G B Hoth ol Re]
g7 Al E v 2A Eadt {5 AdS Belx 9l
vt shFE 24E @ FEA] gakez AolaA
o, g #y 2 FE 7hasty] wEe] 10w
= ¥ 9A)elA A T f5ge] FeE AYA

£ 2Ae nofFa 9ok 7 SH A= F2o HA
o] FA%| Tl dFgow g o) FA3 F

7}sA et Fig. 3(b), 3(c) % 3(dye A3 f{E5o] £

N
[

she A9 w4 f5A og Aol Fig
3oy MEHEEA oFF e A9 et AT
e Qe Fhasb) sERge st R £35
sapo] AubA o2 AB7L Gl Ao} w%E A%E
woF3. glek. 22} Al fge] EAlshE A9 3l
M4 ele] Fuon gohs W Hol EAs
w2, o]o] Qdgro 2 Qlaje] As7} Gli= Aol Hlshed
P) A} A euapo] Suerow A 9AE AE ol
27 glch o] 2 <l T 2A AT F4
sl =)o, AR olxAl Bk o] A A3
S7} a2l s 27T shebre) Aaels
ol vlEd 2 9L wAE 2e 2 5 9k %, 8
Seld e Suare] $E7h doma, 9AEe Ad
AAE sFel skt e A SHoE Habl A
o A2 AR AEBgde 137 gl
5ol wlsto] R3] ol Al Hm, sheriel el
gl AAMerel Awgdodo] WA Det. o]9}
o] A8 f-5o] EAsHA B S} Wl A
& AgelE FEHAE B Qo wlAE AL &
% Qle}. Fig. 3oy A814E7h 23 o] 27k 392

SRS
“L

-
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Fig. 6. (a) Vector plot and (b) contour plot of particle volume fraction of two phase flow (R,=0.350).
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