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Influence of swirl number on melting process of
aluminum melting furnace
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Abstract: Based on validating results by heat balance test for aluminum melting furnace, a reasonable mathematical
model which considering the feature of the aluminum melting process was established. The numerical simulation of
coupling field between combustion space and aluminum bath in a round aluminum melting furnace was carried out using
CFD software FLUENT. The influence of the swirl number on melting process of the aluminum melting furnace was

analyzed. According to optimizing criterion which is put forward in this work, the optimal melting performance is

obtained when the swirl number is larger than 0.6.
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Fig. 1  Geometry model of aluminum melting furnace:

(a) Aluminum melting furnace; (b) Volute swirler
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Fig. 2 Temperature and energy distributing model of

aluminum melting furnace
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Fig. 3 Solution procedure of FLUENT for aluminum melting furnace
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Table 1 Comparison of simulation results and test values for

aluminum melting furnace

Test  Simulation Relative
Item

value result error/%

Melting time/h 5.1 4.8 5.88
o(COY/% 3.12 3 3.85
o(H,0)/% 5.97 5.75 3.67
o(N2)/% 76.53 76.68 0.20
9(0)/% 14.34 14.53 1.32
p(NOL/10°° 400 415 3.75
Pressure/Pa 18 16.51 8.28
Aluminum temperature/K 1021 1035 1.37
Furnace temperature/K 1280 1337 4.35
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Fig. 5 Comparison of temperature between computational

data and test data in combustion space and aluminum bath
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Table 2 Size of volute swirler for different swirl numbers
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Fig. 13 Velocity distribution for top surface of aluminum bath on swirl number: (a) $=0; (b) $<0.6; (c) S=0.6; (d) $>0.6
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