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Numerical Investigation of Burner Angle Effects on Aluminum Rotary
Furnace Performance

Abstract

Aluminum rotary furnace is used to recover aluminum from scrap. Present work considers
scrap melting, aluminum burn-off, non-premixed turbulent gas-phased combustion and
radiation interaction in a rotating furnace, among many phenomena occurring during the
furnace operation. Using CFD, a numerical model of this furnace is proposed that divides
furnace into three zones. According to the distinct phenomena happening in each zone,
these zones are melt zone, combustion zone and refractory lining. Only heat can be
transferred through zones’ interfaces and mass transfer through them is not considered in
such furnace modeling. Simulating furnace performance with different burner angles
revealed that although changing burner angle up to 15° results in higher aluminum
melting rate, the burner angles more than 10° are not applicable because of the
metallurgical limitations of refractory lining. Besides, changing the burner angle from 0° to
10° increases the furnace thermal efficiency from 65% to %74.7.

Keywords: Aluminum Rotary Furnace, CFD, Burner Angle, Melting Rate.
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