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Using CFD, the effect of burner angle on an aluminum rotary furnace performance is investigated
in the present study. Turbulent non-premixed combustion of natural gas and oxygen, radiation,
furnace rotation, aluminum smelting and aluminum burn-off are considered in the proposed
numerical model. According to the distinct phenomena occurring in an aluminum rotary furnace,
the model divides the furnace into three zones: refractory lining, combustion zone and melt zone.

X;?:X?gg; Rotary Furnace Only heat can be transferred through interfaces of zones and mass transfer through them is not

CFD considered in such furnace modeling. Numerical simulations regarding burner angles from 0° to

Mixing 15° revealed that the higher burner angles enhance the fuel and oxygen mixing and increase the

Melting Rate resident time of combustion gases in the furnace atmosphere, which consequently improves the
furnace performance and lowers the aluminum melting rate. However, the simulation results also
showed that burner angles more than 10° are not applicable due to refractory lining overheat. It
was shown that eventually, changing burner angle from 0° to 10° decreases furnace operation
time by 35 minutes and increases furnace thermal efficiency from 65% to 74.7%.
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8- Swirling Flow
9- CFX 14.5
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Discrete Transfer Radiation Model (DTRM)

Monte Carlo Radiation Model

Eddy Dissipation Model (EDM)

Reynolds-averaged Navier-Stokes equations (RANS)
Renormalization Group (RNG) k-g

- Shear Stress Transport (SST)k-w

Enthalpy-Porosity Method
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1- Refractory Lining
2- Alumina-Silicate
3- Oxy-Fuel Burner
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2- Ray
3- Weighted Sum of Gray Gases Model (WSGGM)
4- Reverse Flow
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