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Fig.1 Contact model of particle-particle and particle-drum
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Table 1 Parameter setting for numerical calculation

Category Parameter Value
Radius, 7,/mm 3
Poisson’s ratio, ¢, 0.3
Elastic modulus, E,/Pa 2.3X107
Density, pp/(kg~m73) 2678
Particle Initial temperature, 7,/K 293
Specific heat capacity, 40
C/(J'kg''m™)
Thermal conductivity,
Jp/(W-m™ K™ 300
Radius, r¢/mm 200
Length, //mm 20
Rotating speed, e/(r-min ') 10
Filling rate, f/% 24
Drum Drum temperature, 7,,/K 400
Poisson’s ratio, &, 0.3
Elastic modulus, E,/Pa 1x10"
Density, p./(kg'm ) 7850
Thermal conductivity, 3, 30, 300,
Ae/(W-m K" 3000, 30000
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Fig.2 Temperature distribution of particles at /=10 s under different &
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Effect of drum thermal conductivity on heat transfer of
solids in externally heated rotary Kiln

ZHANG Zhe', LIU Yi-lun', ZHAO Xian-giong', XIAO You-gang?, LEI Xian-ming’

(1 College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2. College of Traffic and Transportation Engineering, Central South University, Changsha 410083, China;
3. College of Mechanical and Energy Engineering, Shaoyang University, Shaoyang 422004, China)

Abstract: The drum thermal conductivity has a great influence on the heat transfer characteristics of the solids in the
externally heated rotary kiln. The discrete element method was combined with heat transfer model, and EDEM and C++
were used to simulate the heat transfer process of the solids in the externally heated rotary kiln. The effects of drum
thermal conductivity on the solids average temperature, standard deviation of temperature and the overall heat transfer
coefficient were studied. The two steps of the solids heat transfer in the rotary kiln were modeled separately, and the roles
of drum thermal conductivity in each step of heat transfer were discussed. The results show that during the process of
increasing drum thermal conductivity, the solids temperature distribution in the rotary kiln presents the characteristics of
“integral slow heating-irregular cold core-regular cold core”. In a certain range, the increase of drum thermal conductivity
promotes the heat transfer of the solids. After exceeding a certain range, it continues to increase without significant effect
on heat transfer. When the solids standard deviation of temperature increases, the greater the drum thermal conductivity is,
the worse the uniformity of the solids becomes. With the heating, the increase of drum thermal conductivity promotes the
uniformity of the solids temperature. The total heat absorbed by the particles from the drum and the total heat transferred
between the particles in contact with each other increase with the increase of drum thermal conductivity.

Key words: rotary kiln; externally heated; particles; heat transfer; thermal conductivity; discrete element method
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