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Three Dimensional Numerical Analysis of the Walking Beam Type
of a Hot Roll Reheat Furnace

AFwY, 7Y, gddy
J. K. Kim, G. Y. Huh and I. T. Kim

Three dimensional numerical analysis for the turbulent reactive flow and radiative heat transfer in the walking beam
type of a reheat furnace in POSCO has been carried out by the industrial code FLUENT. Computations are based on
the conservation equations of mass, momentum, energy and species with the x-¢& turbulence model and mixture
fraction/PDF(Probability Density Function) approach for the combustion rate. Radiative heat transfer is computed by
the discrete ordinates radiation model in combination with the weighted-sum-of-gray-gas model for the absorption
coefficient of gas medium. The predicted temperture distribution in the reheat furnace and energy flow fractions are
in reasonable agreement with the measurement data.
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7} % (infinitely fast chemstry)& H4¥ # Qlth o2 @ 4oz A8 & HEFS 59 227t 2 ¢
Zbe] wEAel F4z4 Foljxn LY AWAAY HE Fie EFEL/HEUEYST RYUS
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0,=0.7, C,=2.86, C,=2.0
Betukgd uXE GEHUES] J3e mElEy] H8 2EALT] g FEURYFE EYYVLEA ol
o JEUED e eae AugAs fEed SEUYEFSF pE ST gol Fgdd.

wpaf= lmLTe, @
Fe 19} fo0f Alolol EASE £2aelT, TE AT TAL 7,£ M T2 Ul U} BiF2E ADE vl
O 7% ge] BRE % LE 05t 44 UE pol NYATAE G& 3 Yol FojATh

T = [ Kponar ®

1 _ txAn
—,-,—fop(ﬂdf ®)

EUEYSFE pEFE MR
- T a-pht n
o [t a-netar

f[—f—(——f—l—l] B= (1—;‘)[—1‘—(—Ll ] ®)

2.2 Discr rdinates Al &2
Discrete ordinates 2A} 2dl& t&3 Z& radiation transfer equationg cartesian HEA LAY s
wWlE] wrakel] Axjele ¥ M9 discrete solid angleo] ™3l radiation intensity®) & Fdhe Lyelch
—dyxs_") + (a+ o) I(r,5) = a nz____a’z‘ + —4—;‘_& Ir.s) 0(s,s) d@ (9)

714 r& A HY, s WaeE, s’ ArSagdE, 5,2 path length, et FF&AF, nd refractive
index, o, 2&AF, ot Stefan-Boltzmann 55672 x 10% —m%), 1= BAZE, T 2%, 0%
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oli 2E dddie stEE UWRE 30 cm IE AYEHO o] AW LEF%L £HF ALHAN 2HuT
A4S =& 4rdist Sd3d 25 Iy 238 xR =4 Jehiied o)l: AA2AL X8
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Table 1 Eg7l22] ZH(HEHER : %)

H: N2 02 co CH4 C2H4  C2H6 coz2
32.94 23.84 0.41 12.17 15.39 1.11 0.23 10.9

Table 2 2} CY ZIUS Table 3 ZICHE H7igdHel M

e azu]reulaza] e »= wzo]reo|zea] e
2420 222 (kW)  112,090] 7,115 2,651 121,856 a0 TR(W) [4,11072,644 ) 511 | 7.264
she0| 2ImT(M) |11.858] 9,300 | 3,488 24,646 shel | mEROM) | 171 1.260| 198 |3.170

22BN [20,94]16,415) 6, 139 [46,502 W) |5.821|3.904 | 709 |10,434
i &ggi;ﬁgﬁ(;ﬁ;m 51.5 | 35.3 | 13.2 | 100 B 325;%8%::')‘ 55.8 | 37.4 ] 6.8 100
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Fig. 1 Reheating furnace at POSCO
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Fig. 2 Computational grid

Level 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
Static Temperature: 415.627 516.551 617.475 718.399 819.323 920.248 1021.17 11221 1223.02 1323.94 1424.87 1525.79 1626.72 1727.64 1828.56

Fig. 9 Temperature distribution on a vertical plane through a upper burner

5 Level 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Static Tomporalure: 412.474 510,244 608.014 705785 BO3.5556 $01.326 $99.006 1096.87 1194.64 129241 136018 1487.95 1585.72 168:.49 1781.26

Fig. 10 Temperature distriution on a horizontal plane through lower burners
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Fig. 3 Measuered slab temperature distribution
used as the boundary condition
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Fig. 5 Comparison of measuerd and predicted
temperature in the upper zone
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Fig. 7 Energy flow diagram
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Fig. 4 Effective emissivities of the slab
used as the boundary condition
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Fig. 8 Predicted heat transfer rate
on the slab surface




