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Application of Entransy Theory to the
Performance Evaluation of Blast Furnace Stave
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Abstract: Based on entransy theory, the entransy balance
equation and the entransy dissipation of blast furnace stave are
obtained. On this basis, the thermal resistance of blast
furnace stave is defined. According to the principle of
minimum thermal resistance, thermal resistance is proposed
to evaluate the heat transfer performance of blast furnace
stave. The calculation method of the thermal resistance of
blast furnace stave is illustrated with a practical problem. The
relationship of maximum temperature of the stave hot face and
thermal resistance with different cooling pipe space is
compared. The results show that with the change of cooling
pipe space, maximum temperature of the stave hot face and
thermal resistance have the same trend. Under the certain
boundary conditions, the heat transfer performance of blast

furnace stave can be evaluated by the thermal resistance.
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Fig.1 Diagram of one-dimensional steady heat transfer
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Fig.2 Three-dimensional graph of blast furnace stave
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Tab.2 Maximum temperature of the stave hot face and
thermal resistance under the different cooling

channel interval

WHIKE AR H#gH/
[BI¥E /m RE/K (KW
0.20 479 0. 002 98
0.25 466 0. 002 92
0. 30 454 0. 002 87
0.35 466 0. 002 92
4901 . 70.003 00
—— AR SR E
2 480F —=— 10.002 96
P( 1
f;lg 470t {0.00292 &
= %
0 4601 10.002 88
(= =
& 450} 10.00284 ¥
440— : : —10.002 80
020 025 030 035
BHIKERPE/m

3 RERSEESHEMNXE
Fig.3 The relationship of maximum temperature of the

stave hot face and thermal resistance
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