518 45 3 ) BT R %W Vol.18 No.3
2018 £ 6 H The Chinese Journal of Process Engineering June 2018

DOI: 10.12034/j.issn.1009-606X.217309

-

KPRE = FE X 2 UL SR AN kP i BE AV R AR

2B BRFLYT, TEH K K

(1. BRDURME KA BRh 4 X SRR F A8 s L B i i s =, ik i 4300815
2. AN kAR A = B b et AU R B B, 91AE 3R 430080)

8 E. DARRE-PArONEAL, SRS BORERE S T AR B W BRI R T B R T R4, @ R R T RIS A
%%mﬁ&ﬁA*m,E$FwﬂFIMmﬁ%m%£EEWE&Xm,Hﬂmﬁ%x%%ﬁﬁ@%%*m,Em%%mm%
TR EEGT FLIRUE R R (RAERR L, 0BT T o i 5 B v X AN R TR 3 SRR B (s, 25 SRR, AL RIS TE 0.5~0.9 m, =)
JERESEIN 0.2 m, ARV ERTENRETH&Z) 2.8°C, HREIREFEKLA 10C; ¥ — RS EAE 0.9~1.9 m, & EEEIN 0.2 m,
SR s b 2R R SN 2.5°C, HEMRIE S FRAK 8.5°C b — BRI AR B o PR AR A o AR R L I 2 T UL R HE
FEREMAAN K, A5 PR 52 TAER A — B FE A R TR IO E 5 & R kHi A8

KR s DGR BU: KA BRIERE: HERIEE

FESES: TG301 XHERARIRAD: A XEHE: 1009-606X(2018)03-0551-06

Effect of Furnace Height on Performance of Walking-beam Reheating Furnace
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Abstract: Based on energy balance, energy-balance equations for gas volume zones, furnace surface zones and slab surface zones were
set up by radiation zonal method, by the slab surface heat flow and internal thermal equations coupling solution. And the temperature
profiles of gas volume zones and furnace surface zones were obtained by using the main variable correction method, the slabs
temperature profiles by finite difference method. The correctness of the model was verified by comparing the slab temperature with the
actual situation. The influence of the height of the upper furnace on the temperature field and the exhaust gas temperature of the slab
were analyzed. The results showed that for the preheating section height of 0.5~0.9 m, with the height of each increase of 0.2 m, the
upper surface temperature before the slab released increased by about 2.8°C, the exhaust temperature decreased by about 10°C. For the
first heating section of height of 0.9~1.9 m, with the height of each increase of 0.2 m, the upper surface temperature before the slab
released increased by about 2.5°C, the average exhaust gas temperature decreased by 8.5°C. The influence of the height on the
temperature of the second heating section and the soaking section were not significant. It can be seen that it was reasonable to determine
the height of the preheating section and the heating section to facilitate the heating of the slab and fuel consumption saving.
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Table 1  Parameter of thermal conductivity of steel
Steel Ao/[kcal/(m-h-C)] Ki/[kcal/(m-h-‘C?)] Ky/[kcal/(m-h-C)] K;/C! to/C
Low-carbon steel (0.05~0.2% C) 54.3 0.0 31.7 0.245 975
Medium-carbon steel (0.2~0.6% C) 48.1 0.0 26.9 0.285 935
High-carbon steel (0.6~1.3% C) 48.3 0.0 27.2 0.235 900
Low-alloy steel 42.0 0.0 18.5 0.24 950
=2 WAL RS HR
Table 2 Parameter table of specific heat capacity of steel
Steel co/[keal/(kg-C)] ay/[keal/(kg- C™)] au/[keal/(kg-'C)] as/C! n t/C
Carbon steel 0.115 0.0477 0.194 0.0099/0.0261 1.0 768
Low-alloy steel 0.113 0.0235 0.16 0.0047/0.0135 5.0 740

The energy balance equations are

The energy balance equation is solved by the

established in the upper and lower

furnaces

» main variable correction method, and the
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Fig.2 Model solving flowchart
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