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Abstract

The problem of non-uniformity of temperature and velocity distributions of rubber
smoking room was introduced and solved by using computer simulation. The main
objective of this thesis is to obtain a new model of rubber smoking room which the
uniformity of velocity and temperature are improved through Computational Fluid dynamics
(CFD) simulation. At the beginning of this research, the non-uniformity problems of
temperature and velocity distributions were discussed. Verification study of the temperature
distribution of an empty present (original) rubber smoking room by CFD simulation along
with experiment was then investigated. Results show that temperature difference in the
smoking room between simulation and experiment is about 0.12-4.46°C. Differences of
average velocity at the burner inlet and at the ventilating lids outlet between simulation and
experiment are about 0.22 and 0.02 m/s, respectively. Agreement of the benchmarking
results between simulation and experiment is quite good. It is then possible to use the CFD
technique for simulation an improvement of the flow in the present rubber smoking room.

CFD Study of a present rubber smoking room filled up with rubber sheets shows
that the temperature and velocity distributions are highly non-uniform. Temperature
variation is between 51-66°C, and velocity variation is quite large. Most of hot gas flows
out of the model room through the rear ventilating lid, while the air from outside flows into
the smoking room through the front ventilating lid. Gas supply ducts give uneven
distribution of hot gas inlet. This indicates that the size and positions of the gas supply
ducts and the ventilating lids are not suitable. Adjustment of these parameters is then
necessary to improve the velocity and temperature distributions.

Simulation results of various modified models of the rubber smoking room indicate
that the size, position and number of the gas supply ducts and the ventilating lids

significantly affect the temperature and velocity distributions. A new model has been



proposed to be a prototype of the rubber smoking room. The temperature variation of this
model room reduces about three times from the original room. The uniformity of velocity
distribution has been significantly improved. Moreover, adjustment of size, position and
number of the gas supply ducts and the ventilating lids results in a 27% improvement of
energy consumption. Therefore, this model is a good answer for any entrepreneur group

who wants to construct a new rubber smoking room.

Keywords: Computational Fluid Dynamics, Flow simulation, Flow improvement,

Temperature distribution, Rubber smoking room.
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