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The objective of this study is to investigate the combustion behavior of the KB-
10 furnace when using CNG (Compressed Natural Gas) as a fuel, using Computational
Fluid Dynamics (CFD). The study utilizes a 3D simulation model. Additionally, the
influence of swirl .angle on the combustion behavior of the KB-10 furnace is explored
to identify the optimal inclination and swirl angles. The relationship between
inclination and swirl angles is defined using the Response Surface Methodology (RSM),
resulting in 15 different furnace configurations: SB10-129533-1146533, SB10-131S00-
1143500, SB10-131565-1143565, SB10-131S65-1149S65, SB10-134522-1146522, SB10-134533-
1146533, SB10-134S71-1146S71, SB10-134S33-1141533, SB10-134533-1151533, SB10-137565-
1143565, SB10-137500-1143500, SB10-137565-1149565, SB10-137500-149500, SB10-139533-
1146533, and SB10-131-1149515 (Tamir). These 15 configurations are compared with the
traditional KB-10 furnace, CB10-131S00. In this study, the repeating model was
employed to simulate the combustion behavior of all 16 furnace configurations to
reduce simulation time. The reliability of the model was confirmed by comparing the
simulated temperatures with measured combustion temperatures. The full model
simulation showed an accuracy with a deviation of 5.01% when compared with the
measured temperature at the furnace head. Additionally, the periodic model also

demonstrated accuracy when compared with the measured temperature. Both models



successfully explained the flow behavior and combustion characteristics. As the CNG
gas pressure increased, the velocity of the hot gas, combustion temperature, and heat
transfer rate at the bottom of the furnace container increased. For the traditional KB-
10 furnace, CB10-131500 with a flat-bottomed container, the simulation results showed
that the furnace SB10-1371149S65 had the highest combustion temperature of 1,247.45
K and a hot gas velocity of 7.47 m/s at a CNG pressure of 4 psi with a curved-bottom
container. This indicates that the SB10-1371149S65 configuration is the most optimal.
Therefore, it can be concluded that the CFD model can be applied to design and
improve the thermal performance of the KB-10 furnace, and this approach can be

further utilized to develop and optimize other furnace configurations in the future.



