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The objective of this project was to study the flow and combustion behavior
of the burner KB-10 with computational fluid dynamics (CFD) by 3D model. In addition,
the effect of the swirl angle on the combustion behavior of the KB-10 burner was also
studied to determine the appropriate swirl angles. The combination between
inclination angles and swirl angles is indicated using the Response Surfaace
Methodoloy (RSM), the total combination was 15 of burner types. The 15 burners are
compared to the traditional KB- 10 (so-called CB10-131S00 burners). In this study, the
periodic model was used to simulate the combustion behavior of all 16 burners to
reduce the simulation time. This model was verified using flow and temperature
measurement. From the simulation, it was found that the full model was correct
compared with the measurement, which the maximum error was 7.10% and 5.22% for
velocity and temperature, respectively. The Periodic model was accurate compared
with the measurement, which the error was 10.27% for temperature measurement.
From both simulation models, the flow and combustion behavior were obviously
observed. Hot gas velocity, combustion temperature and heat transfer to vessel
surface increase when the LPG pressure increased, which the maximum velocity,

temperature and heat flux were 18.58 m / s, 1,494.36 K and 3.81 kW, respectively.



Comparing with 15 swirl burner with traditional KB-10 burner (CB10-131S00) at flat-
bottomed vessel, the SB10- 129533114653 was the best burner because the burner
obtained the highest heat transfer of 1.22 kW, the highest velocity of 7.39 m/s and the
combustion temperature of 1,435.98 K, respectively. The SB10- 129533114653 was the
most suitable furnace using the curve-bottomed vessel. Therefore, it can be concluded
that the CFD model can be applied to design and improve KB-10 thermal efficiency,

and it can also be applied to develop other types of burners. In the future.



