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Research on heat transfer model of drum cooler for metallized
pellets in rotary hearth furnace
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Abstract: In view of the problem that the cylinder cooler cannot recover the sensible heat of pellets in the rotary hearth
furnace process in the metallurgical industry a new scheme of using the drum cooler widely used in circulating fluidized
bed boilers to cool the pellets is proposed the heat transfer model of the drum cooler is established accordingly and the
final temperature of the pellets and cooling water as well as the apparent heat transfer coefficient of the cooler by
calculating are obtained. The results show that the final temperature of the pellets decreases with the increase of drum
speed and increases with the increase of pellet flow and cooling water inlet temperature; the outlet temperature of the
cooling water increases with the increase of the metallized pellet flow rate and the cooling water inlet temperature; the
apparent heat transfer coefficient of the cooler increases with the increase of drum speed pellet flow rate and cooling water
inlet temperature and decreases with the increase of cooling water flow rate. The drum cooler is introduced to reduce the
temperature of the pellets from 1 100 °C to 70 “C and at the same time the oxidation problem inside the pellets is avoided

which meets the cooling requirements of high-temperature pellets and proves the feasibility of using drum cooler in rotary

hearth furnace process.
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Fig.1 The overall structure and cross-section of

drum cooler
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Table 1 Boundary conditions for calculation
/ / / / / /
m m (remin~") /°C (kgem™) (teh™") (Jekg™ oK) MPa /°C (t*h™")
16 2 0.82 0.5~3.6 1100~1200 1.4~2.2 21~30 0.4 850 0.6 20 ~45 35~60
2
2.1
2 o
2 3 o
+10% 3 1100 °C
o 69. 69 C 45 C

69.85 C.
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Fig.2 Comparison of calculated and actual values of

outlet temperature of pellets and cooling water
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Fig.3 Variation of pellet and cooling water temperature

along drum length direction
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Fig.5 Variation of pellet and cooling water outlet
temperature and heat transfer coefficient

with drum speed
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Fig. 5 Variation of pellet final temperature and cooling °
water outlet temperature and heat transfer
coefficient with pellet flow rate 117 W/( m” *K) 120 W/( m’*K) .
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Fig. 6 Variation of pellet final temperature and cooling water outlet temperature and heat transfer coefficient with

cooling water flow rate and inlet temperature
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