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Lignite drying with steam tube rotary dryer and its heat transfer characteristics
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Abstract: The steam tube rotary was used to test heat transmission characteristics of lignite under different drying
conditions. The results show that remaining the rotational speed constant when the coal feed increase from 79. 04
kg/h to 132.5 kg/h the heat transfer coefficient first increase from 35.94 W/( m’ * K) to 36.83 W/(m’ * K)
then reduce to 33.34 W/( m’ * K)« Adopting the same coal samples the heat transfer coefficient first increase then
decrease when the rotational speed raise from 0.5 r/min to 3.7 r/min that means there is an optimal rotational
speed. The tests provide data foundation for the calculation of heat transmission coefficient. Its influencing factors are
also investigated using dimensional analysis methods and heat transfer correlation mathematical models. The key
parameters of heat transmission model @ b ¢ is 0. 036 0. 14 and 19. 77. The model provides reference for relevant
engineering design.
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]
/(kg+h™") 1% 1% /°c /°C /°C /(r* min~")
1 138. 63 53.10 47.03 150 17. 60 41. 83 3.7
2 132. 50 53.10 45.54 150 17.50 46. 50 0.9
3 100. 05 53.65 37.39 150 14. 50 47.50 0.9
4 79. 04 53.56 35.08 150 15.00 50. 00 0.9
5 69. 67 54.19 40. 24 150 17.00 50. 00 0.5
6 68.73 52.16 41. 32 150 18. 15 47. 44 1.8
. . o 0.5 r/min
-8 3.7 r/min
9-10 o
2 W/(m* « K)
2. 2 1 2 3 4 5 6
31.59 33.34 36. 83 35.94 32.29 36.74
. . . 1. 2
79.04 kg/h 132. 50 3.
kg/h 35.94 W/(m® * K) 3

36.83 W/(m” * K)

33.34 W/(m* * K)
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/ / / / / / /
(t=h™") % % C C (remin™!) C (W-(m*+K) ")
1 80. 78 62.12 49. 84 335 150 2.01 51.70 41.79
2 81.39 62.20 49. 50 335 144 2.01 57.83 42.70
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