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Global Optimization of Blast Furnace Cooling
Stave Based on Grey Correlation Analysis
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(College of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: Based on the grey correlation analysis, a study was
made of the effect of the structural parameters of blast furnace
(BF) cooling stave on the highest temperature and the
thermal stress of the hot surface. The structural parameters
included the radius of cooling water pipes, the space between
cooling water pipes, the distance between the cooling water
pipes and hot surface and the thickness of stave. Study results
show that when the radius of the cooling stave is 20 mm, the
space between cooling water pipes is 220 mm and the distance
between the cooling pipes is 90 mm as well as the hot surface
and the thickness of cooling stave is 125 mm, the cooling
stave is optimum.

Key words. blast furnace (BF) cooling stave; the grey
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Tab.1 The performance parameters of BF cooling stave’s material
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Fig.1 Three-dimensional structure graph of

BF cooling stave
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Fig.2 Temperature distribution nephogram of

BF cooling stave
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Fig.3 Thermal stress distribution nephogram of

BF cooling stave
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Tab.2 The structure parameters of BF cooling stave

mim
R SE
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Tab.3 The combination of test parameters of BF cooling stave model and the simulation results

55 [ 42242 /mm

KEEWE/mm  FEHEES/mm  BEEE/mm  AEBRRRE/C

A RS S/ MPa

15 200 85
15 220 90
15 240 95
20 220 85
20 240 90
20 200 95
25 240 85
25 200 90
25 220 95
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125 107. 4 69.1
135 98.1 62.6
145 98.9 56.9
145 86. 5 511
125 88.8 53.8
135 96.9 58.3
135 81.0 50. 8
145 89.1 53.5
125 83.3 52.9
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Tab.4 The performance comparison of the optimized and the currently available BF cooling stave
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