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Numerical Simulation Research on Heat Transfer of Dezincification
Hot Scrap Steel Briquette

YIN Zhihong', ZHU Zhenghai', LING Haitao', ZHOU Li', SUN Qianjin’
(1. School of Metallurgical Engineering, Anhui University of Technology, Maanshan 243032, China; 2. Ouyeel
Chain Gold Renewable Resources Co., Ltd., Maanshan 243011, China)

Abstract: In view of the large amount of heat in the zinc-containing scrap after dezincification, three-dimensional
heat transfer numerical simulation of the initial packing temperature and stacking time of the hot scrap briquette
was carried out with FLUENT software, and the effect of the initial temperature and cooling time on the residual
heat in the hot scrap was studied. The results show that the higher the initial temperature of the briquette, the faster
the heat dissipation is. When the initial temperature is 1 000, 900, 800, 700, 600 °C for 24 h of cooling, the
corresponding temperature of the briquette decreases by 61, 60,47, 41, 35 °C, respectively; The multi-layer insulation
stacking method within 24 h can effectively store the heat of the scrap steel briquette, and the heat insulation
effect is good. The remaining heat of the briquette at cooling 3, 6, 12, 24 h is 623.27, 618.85, 611.16, 598.73 MJ#,
respectively, and 95% of the heat remains after 24 h.
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Tab.1 Related physical property parameters used in calculation

Bl s Bl LA
TRARER TR B o 5.672%10° W/(m-K*)
JRIGR TR £ 0.8
b TR IR iR L. 25 C
WA A C. 842 Ji(kg*C)
[T A4 LL A Cy 550+9.52 X 107 ¢ J(kg"C)
R p. 1.165 kg/m’
SRR 2, 0.027 W/(m-C)
St tm C, 1005 Ji(kg*C)
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Tab. 2 Thermal conductivity of steel
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SIMEH AW -m'-C") 55 52 48 45 42 35 31 29 26 23

SR AN A He K 700 mm X 700 mm X

} xR3 HEFE
800 mm, H: Hv 42 il b 1A A9 1H R ) 700 mm % Tab.3 Calculation scheme

800 mm, 'ﬁ“gj:jﬁﬁj&]?%i*gﬁ%%*jro %%ﬁ]t&i‘?fkﬁ J?% WJ&S@%TE/"C iﬁ?%ETj‘llﬂ/h

KN ZEPRREDE R R 4 X 10 x 4CR/N N 1 1000 24

2.8mx8mx28m), %3 NiTETE, 2 900 24

K FLUENT R4 45 FUL 580400 4 v Fves ) 3 800 24

s [60) X6F 12 B 45 I A 52 ), HE rp A B 24 6 T A 4 700 24

BUERBLTE UG , SINAS R T A AS & A B 5 600 24

i, BV AT T e 24 R 0, B1t(7) 6 900 ¢

Ly 7 900 12

Q=Y -"tC, (7) 8 900 24

‘ =0 Pi N 9 900 48

Ao VoS iR BREL p, R § AN Y 2% 10 900 7

JEE5 1 5 i DN RIRIIRIE s C, 05 i MR HERA

2 TEERSHH
2.1 VIEIRE
1 AR AR 251 T R F 22 2 ARk 24 hist Fe e spoc 48w 9 3R BE 40- A7 o

E1 ARYISEREERPOEENRES S

Fig. 1 Temperature distribution of central section of briquette with different initial temperatures
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Fig. 2 Temperature distribution of the central section of briquette at different cooling times
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Fig. 3 Temperature changes at the center of scrap steel

briquettes under different initial temperatures
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R 46 WIthIE/ 24 hEHdE/ R
TRE/C (MI/t) (MI/t) LeA5/%
1000 652.87 95.1
900 598.73 873
800 686.15 551.90 80.4
700 501.41 73.1
600 450.93 65.7
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Fig. 4 Temperature changes at different positions of the
briquette at 900 °C of the initial temperature
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Tab. 5 Residual heat of briquetting at different times

of the multi-layer insulation stack

Al /b P /(MI/) I/ %
fubGlingd] 632.25 100.0
3 623.27 98.6
6 618.85 97.9
12 611.16 96.7
24 598.73 94.7
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Tab. 6 Amount of cold steel scrap melted by the briquetting
heat after 24 h of multi-layer insulation stacking

FEHIR 24 h e/ VEIIRETS
T/ C (MI/t) JE M/
1 000 652.87 0.46
900 598.73 0.42
800 551.90 0.39
700 501.41 0.35
600 450.93 0.31
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