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Numerical Simulation of Flow Characteristics in a Heating Furnace

D. E. Lee, C. Y. Kim, S. J. Kim and J. K. Kim
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Abstract

The flow characteristics in a hot mill reheating furnace is numerically simulated in this study.
Navier-Stokes equations for conservation of mass, momentum, energy are solved and the standard k-¢
model, mixture fraction/PDF model are used for the turbulent reacting flow in the furnace. Radiation
heat transfer is incorporated by the P-1 method with the absorption coefficient evaluated using
WSGGM. First, simulation results are obtained for the total furnace region with existing protective
dam, and then the calculations are carried out only for the preheating zone in the furnace. In that
zone, additional center dam is built in order to control the flow behavior of the inlet air and the

combustion gas.
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Fig.1 Geometry of POSCO reheating furnace

- 512 -



Bog Axtddez HAAEHon o A9 L
54m7} Ha A, &8 vl 22 1240, 1370w
o] nejdt}. MYy d8 ¥ F7] {FYFE= Fig
20 A9} Zo] FAoA AE/ FFEHIL ol =
24 UdA g 717 A SR
£ 7MY FFEE AagoR desg.
€238 FY5x=0)9] 2242 Figiot 22,
714 ax AW ddolil be olFWY @
Hoz £gtB et 200m HAE wATE g
A Hg3 2EL BRIV /4E F AE o
gg EAR FHolth stdzdle E dHe
x=5.4m A Ao $xjtn Y&, JE2 FYo
ZRE QMZBOZ 44m, ¥°] 1L4mE B A 9o

32 AHM=xEA

Axkel AHgE 7tEze FAHY zdxde

Table 13} Z3, 4% % WU E 58 T34

= A5 ¥7)19) AL Table 29 89F3lA T}

£TE FUFY 7T FUREE ImisE 0

= ASE @& g Aol

58.5mm /' - \

| AIR AR AR
100mm T & l

AR FUEL AR

58 5mm N -

B AR AR AIR

e
58.5mm 160mm 58.5mm

Fig.2 Fuelair inlet region in the
burner

Symmetric line

Fig.3 Modeling of slab inlet region

Table 1 Operating conditions (kcal/Nm3)

ddd | 7tdd | 9
Chy
zq |my | 3P 2571 964
3 | 3
W 3857 3857 1446

Table 2 Composition of fuel & air
(volume fraction:%)

He | No [ Oz | CO |CH, | Colly | Colls | CO2
fuell325(256|0.2|14.3(14.9| 1.2 | 05 |10.8
air 79 |21

Fig.19] AA 7142& didoz 444 33

4 FANE FRHAT. ANZEE 48 SW

Ql FLUENTE AH&3at3ial, e AR o
7“P7H°1E} AA rdze H¥E T

FHY AEERTS LEEE, da¥E ¥
%«l A3g N3, 53 dddte dEe
& ol F o AFPA A BFES BA
Ad AHEHAE 2%, &5, dFLFIYA,
Faite 59 4% 2Aso

2g7lel F9hdl dnistd 71E ® o]l
ez Fgol BE& ARl HAF= B5, T
2 gole V€ B Tt ko FAHAA
Bg Zo] 1.6m9 AL x=34m HAGFYE-1N%
x=1.4m YA(FEH-) 2tz dAF% F9E 7}
At olwel #HIYL 7tE=E %H:’—E—OH
Ptz Jdadee gPdos FAHHE
Pt om of Fgol sFEHUE 3, *“"BM
t 47 £ AR AdARE o 109
ZA AXAHE 3P gEAE F g

4. BE
41 MA JIEZ M3
ARFN} 1m/se) £5F £8B8 AYUESEL F

F =dE FdEE A, 42 uAdEE=0)F
Ry FAW@=1m), Iy FAU(y=4.6m)

-513 -



2

LB ¥ E Figdol JERRAT AUsE 2
oF 1930Kol3l, &t FYFHx=0)lA F
F Frle 712 99 AAAA(x=54m)7HA|
FL vz o 8B AR R &
2 BEA7I=d ARAFEA, dgde JHE
AR RE BEEHE sriae £88
REsol A AFE WA FETHFigS (a).
stEEdA BEHE #Hrtx9 F8 574
(Fig.s ), = T4 ddAA 9%
F 9 = F4E g J1E R AlolE FHI
AA FYEoA FYHE R3¢ HoiA B
o SRHUcN BEEE wrtaFeA sn
Alolg EfstAY £Ets s E8alo] 3
S B3 ARE oFF FPdE AEHYY &
53§74 =WoeE wjZHn,

Fig6e =9 FAF0% FAF(E45mE
Moz AAFozRE 71E B9 AXNAXR
Ao =3 AMAFEE EAG Aot x2 ¥
AAEEE B2 FEol(y=08m)% B HlE 4
9 Foly=l.6m)ellX e AMNHRE EAFEH,
Fig6 (29X =28 FARI} FHR v ¥
A ey ol A AW n29 mrtx #
TP 7193 Aok R o F¥ozn
B FA2Y im A7A ®Wojglonz o F4
(=X E x=54m 9AE 7FEo= FAS
25383 YR A9, 9o gdg 53
3t EUE(=4SmAAE x=54 m 9AE A%
sted 2 olehZ(y=0.8m)ol A& 230C, & HlZ 9
Z@y=1em)ol A 12009 2=FolE RoFT
AAFEE FAR d¥& SWRI Hd suz
A Fou, EHRAA R HAXYAE HAF3A
A2FmIt §43) Frreka ok

1
L

r & oot of i

=
=

5
CAS

® \ N\ \ \‘\\‘.,\;«v\\;\‘.‘ o
e

R 1

Fig.4 Temperature contour on the center-
line, y=1, y=4.6m planes

(a) Top bumer

(b) Side burner
Fig.5 Path lines from top & side burners
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