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Finite Element Analysis on Flow Velocity and Temperature Field of
Charging Water Cooling Carriage for Consteel EAF

Hu Hanhui'?, Tan Qing' and Zhang Lina'
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2 Hunan Industry Polytechnic Institute, Changsha 410007 )

Abstract Based on dynamic finite element method, a finite element model of cooling water flow in cavity of water
cooling carriage for Consteel EAF has been established to carried out the flow velocity analysis and thermal analysis on cool-
ing water in water cooling carriage. Research results show that the dead space of water flow can obviously be improved by o-
pening a small hole at joint place of each clapboard and wall; the dead space of water flow may be eliminated by changing
the right angle transition to round angle transition; and the temperature of round tube wall from inside to outside decreases
from 61.91 ~83.48 °C to 61. 18 ~67. 12 °C by improving the quality of cooling water without scale.
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Fig. 1 Shape of water cooling carriage
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Fig.2 Effect of structure on flow velocity field: (a) before improvement; (b) after third clapboard folding back; (c) after opening small hole
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Fig.3 Effect of rotation angle on temperature field of cooling
tube wall; (a) right angle; (b) round angle

(a) (b)

POREAMT O P

I mm J

KR

NEODEEEEN

B4 KENAHERBREHNET: (o) HAE(b) TAE

Fig.4 Effect of scale on temperature field of cooling tube wall.
(a) with scale; (b) without scale
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Fig.5 Improved spreading plan of water cooling carriage
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