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Synopsis:

The tuyere combustion zone has been studied on an experimental furnace by measuring dimensions

and temperature in the raceway.

The effects of variables such as the blast velocity, tuyere diameter, and coke size are studied.
Expressions are derived for estimating the length, width, and height of the raceway in terms of the velocity
and density of the blast air, tuyere diameter, and coke properties such as the size, density, and shape factor.
Discussion is carried out according to the idea that the compressive force of blast to the coke bed is balanced
with tendency of collapse of the raceway wall, and that coke in the raceway is fluidized by raceway gas.
Measurements of operating blast furnaces by rod test are shown to be generally in good agreement with those

on the experimental furnace.
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Fig. 1. Experimental apparatus.
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Table 1. Properties of charged coke.
Coke dia. (mm)
Property Symbol Unit

5~10 10~20 20~30
True specific density Ds % 103 kg /m3 1.946 1.946 1.946
Apparent specific density Py X 103 kg /m3 1.022 1.022 1.022
Bulk density oh K 103 kg/m?3 0.504 0.496 0.448
Pore &p — 0.475 0.475 0.475
Void - € — 0.507 0.515 0.562
Shape factor D¢ — 0.32 0.33 0.47
Mean size Dy, mm 6.77 14.16 23.39
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