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Influence of Special Pipe on Temperature Field
and Thermal Stress Field of Cooling Stave for
Blast Furnace

LU Zw’ an, WU Lijun, SUN Guoping, ZHOU Weiguo
(College of Mechanic Engineering, Tongji University, Shanghai
201804, China)

Abstract; The influence on temperature field and thermal
stress field of cooling stave with different kinds of special
pipes (elliptical, rectangular, orthohexagonal, double circle
and triple circle pipes) was analyzed by ANSYS. The results
show that when the circular pipe’ s perimeter is kept as a
constant, the rise of maximum temperature and thermal stress
on the hot surface of cooling stave is not high. In the case of
keeping circular pipe’ s sectional area as a constant, the
maximum temperature and thermal stress on the hot surface
of cooling stave decrease. This illustrates that when circular
pipe is replaced by different sorts of special pipes, the heat
transfer ability of the stave is improved. Consequently, the
lifetimes of blast furnace are extended. Through use of
elliptical pipe with the proportion of 0.6 between the longer
axis and shorter as the optimum tubular, the flow of cooling
water and thickness of the cooling stave can be reduced and
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therefore to reduce ironmaking costs.
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Fig.1 Three-dimensional schematic of the

blast furnace stave
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Tab.1 Physical parameters of materials

/ SHRER/ (W WA/

L K (kg%j%nﬂ) (iff?g)ﬂ) (kjn?C)*l)
e W 7 840 52.2—0. 025¢ 465
Hx 2 Hr R 330  31.96—0.0295¢ 876
BB HReHEE 8930 399—0. 055 2¢ 386
Diab PIab/ ¢ 2 000 1.2 983
R ﬁ%&f@é 2 640 16. 8 1 000
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Tab.2 Mechanical properties of materials

5 i TMERES gy ABEERS
e WA 80 0.3 5. 87X 1076
HAR 2 15 0.1 4.70X1076
WAL GeHe 84 0.3 1.66X1075
i i 15 0.1 4.70X1076
gt SIC#4 SINRE 15 0.1 4,70X1076
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Fig.2 The maximum temperature and thermal stress of
the hot surface of the cooling stave with different
proportions of the minor axis to major axis of the
rectangular pipe of which the perimeter is set as a
constant
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Fig. 3 The convection heat transfer coefficient and

efficiency coefficient with different proportions
of the minor axis to major axis of the
rectangular pipe of which the perimeter is set as

a constant
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Fig.4 The maximum temperature and thermal stress of
the hot surface of the cooling stave with different
proportions of the minor axis to major axis of all

sorts of special pipes of which the perimeter is set

as a constant
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Fig. 5 The convection heat transfer coefficient and
efficiency coefficient with different proportions
of the minor axis to major axis of all sorts of
special pipes of which the perimeter is set as a
constant
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Fig.6 The maximum temperature and thermal stress of
the hot surface of the cooling stave with different
proportions of the minor axis to major axis of the
rectangular pipe of which the sectional area is set
as a constant
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Fig. 7 The convection heat transfer coefficient and
efficiency coefficient with different proportions
of the minor axis to major axis of the

rectangular pipe of which the sectional area is

set as a constant
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Fig.8 The maximum temperature and thermal stress of
the hot surface of the cooling stave with different
proportions of the minor axis to major axis of all
sorts of special pipes of which the sectional area
is set as a constant
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Fig. 9 The convection heat transfer coefficient and

efficiency coefficient with different proportions
of the minor axis to major axis of all sorts of
special pipes of which the sectional area is set

as a constant
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