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[b] Hiroshi ODA et al, Dust Recycling System by the Rotary Hearth
Furnace, NIPPON STEEL TECHNICAL REPORT No. 94 July 2006
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Table 1
Review of the modeling work of the rotary hearth furnace process.
Ref Method Data source Explainable features Output measures
081 Balance calculation Experiment Temperature, operating time The removal rate of elements (Zn, Pb, I¢, and Na)
[15] Numerieal simulation Experiment Pellet size, temperature, and earbon ratio. Degree of reduction, degree of metallization
[161 Numerical simulation Experiment Coal reactivity Degree of metallization
071 Numerical simulation Experiment Pellet size, temperature, and carbon ratio. Degree of dezincification
[1s] Numerical simulation Experiment Temperature, secondary air supply Degree of metallization, degree of dezincification
[191 Numerical simulation Experiment Layer number, carbon ratio, temperature, and ~ Degree of reduction
operating time
()] Numerical simulation Industrial Pellet size, temperature, operating time, and Degree of metallization, degree of dezincification
scale carbon ratio
[141 Numerical simulation Industrial Pellet size, temperature, operating time, and  Degree of metallization, degree of dezincification, and degree of
scale carbon ratio reduction
[20] CFD Pilot scale Carbon ratio Temperature, outlet O, concentration
[211 CFD Pilot scale Combustion of CO gas Temperature, gas concentration
[22] CFD Experiment Temperature, operating time Degree of reduction, degree of metallization, and removal rate of
elements (Zn, Pb, K, Na)
[23] CFD Experiment Temperature, rotary speed, carbon ratio, Degree of reduction, degree of metallization, and removal rate of
furnace atmosphere elements (Zn, Pb, K, Na)
[241 CFD Pilot scale Oxygen enrichment Temperature, gas concentration
1251 CFD Industrial Temperature Temperature, gas concentration
scale
on Hybrid approach (Neural Experiment Pellet size, temperature, operating time, and Degree of metallization
network) carbon ratio
This Hybrid approach (machine  Industrial Feed composition Degree of metallization and dezincification
work  learning) scale

[c] Kim, Jinsu, et al. "Optimized rotary hearth furnace utilization with
blast furnace and electric arc furnace: Techno-economics, CO; reduction."
Fuel Processing Technology 237 (2022): 107450.

[d] Kim, Jinsu, et al. "Rotary hearth furnace for steel solid waste
recycling: Mathematical modeling and surrogate-based optimization using
industrial-scale yearly operational data." Chemical Engineering Journal 464
(2023): 142619.

[e] Son, Manwoo, and Jinsu Kim. "Digital transformation of rotary hearth
furnace for process automation and CO, reduction: Hybrid model under
limited operational data utilization." Journal of Manufacturing Processes
101 (2023): 784-794.
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Customer Start up Capacity t/y Material Agglomeration | DRI recycling
NSSC Hikari 2001 May 30,000 | Stainless dust Briquette EAF
(Japan) and sludge
NSSMC Kimitsu 2002 Dec. 135,000 BF & BOF Extrusion Blast
(Japan) sludge etc. Furnace
Asahi Kogyo 2007 Jun. 10,000 EAF dust Briquette EAF
(Japan)
China Steel 2007 Dec. 130,000 BF & BOF Extrusion Blast
(Taiwan) sludge etc. Furnace
NSSMC Kimitsu 2008 Mar. 310,000 BF & BOF Pellet Blast
(Japan) dust etc. Furnace
Ma-steel 2009 May 200,000 BF & BOF Pellet Blast
(China) dust etc. Furnace
PNR(POSCOXNIPPON STEEL | 2009 Sep. 200,000 BF & BOF Pellet Blast
RHF 1/V) Pohang dust etc. Furnace
(Korea)
PNR(POSCO&NIPPON STEEL | 2009 Dec. 200,000 BF & BOF Pellet Blast
RHF 3/v) Kwangyang dust etc. Furnace
(Korea)
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