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Steam pipe rotary-—coal slime drying technology for ultra supercritical

coal—fired machine

WANG Linwei, LIU Xianhang, LIU Yunjie , MEI Yuzhu, KONG Guoqiang
( Huaibei Shenwan Power Generation Co. ,Ltd. ,Huaibei 235000, China)

Abstract:In order to explore the comprehensive utilization technology of coal slime and other inferior coal in large coal—fired units and
deeply understand the slime drying characteristics and application effect of steam tube rotary dryer slime drying system in ultra
supercritical coal—fired units,the laboratory static tests and industrial tests were carried out. Under the static condition of 150-200 °C ,the
50-150 mm large particle size slime was dried at constant temperature. The relationship between slime particle size and drying time was
analyzed. The industrial test was carried out by using a new steam rotary tube dryer—coal slime drying system( with a feed rate of 25 t/h)
installed firstly in an ultra—supercritical coal—fired unit. The important indexes such as thermal efficiency and energy consumption of the
system were analyzed. The results show that in the laboratory static test, it takes more than 50 min for the moisture content of coal
slime mass( 150 mm) decreasing from 24% to 15%. The coal slime mass drying process experiences two stages : preheating and rapid drying
stage (<10 min) ,stable drying stage. With the increase of drying temperature , the period of preheating and rapid drying stage is shortened.
In the industrial test,the drying time of coal slime was slightly shorter than the laboratory results under similar conditions, due to the depo-
lymerization of coal slime in the dryer. With the increase of feed quantity,the moisture content of coal slime products increases. When it
exceeds 17% ,the system is prone to plugging. When the steam source pressure is 0.35-0.80 MPa,the inlet steam temperature should be
reduced to less than 195 °C , which is beneficial to coal slime drying. In addition, the thermal efficiency of the system can reach 58.6% un-
der the condition of test operation,and it requires 0.112 t of steam and 3.94 kWh of electricity to produce 1 t of coal slime averagely.
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Table 1 Proximate analysis of coal slime

M/ % M,/ % V/% A/ %

24.69 1.25 14.10 57.80

FC,,/% Sta/ % Quoaa/(M - kg™) Quun/(MJ - kg™")

33.40 0.24 12.80 8.88
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Table 2 Main parameters of process and equipment
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Process of steam pipe rotary tube dryer—coal slime drying system
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Fig.2 Relationship between moisture and drying time of coal slime with different particle size under different drying temperature
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Fig.3 Effect of rotating speed of dryer on coal slime drying effect
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Fig.4 Effect of feed quantity on coal slime drying effect under
different rotating speed of dryer
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Fig.5 Effect of steam temperature on coal slime drying effect

under different inlet steam pressure
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Table 3 System operating parameters
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Table 4 Statistical analysis of operation effect

for drying system
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