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Abstract 

Computational Fluid Dynamics (CFD) and 
experimental studies of the temperature distribution in a 
present rubber smoking room of cooperatives were 
carried out. FLOVENT V5.2 program was used for 
simulation and input conditions were obtained from 
measurements. Temperatures in an empty room were 
measured at 15 points for 64 hours to determine a near-
steady period. Results from measurements were then 
compared with those from CFD simulation. It was found 
that the temperature difference is 0.12-2.43ºC for the 
front plane, 0.20-1.54oC for the middle plane and 0.23-
4.46ºC for the rear plane of the room. These results are 
used as a benchmark for future study of the smoking 
room in which the rubber sheets are present.  

 
1. Introduction 

Rubber sheets are an important exporting product of 
Thailand. Their value is about 12,500 million baths per 
year. Most of the ribbed smoked sheets (RSS) are 
produced at the entrepreneur groups in the community 
level. At present, about 500 rubber cooperatives are 
undergoing the RSS production throughout the country, 
particularly in Southern Thailand. The rubber smoke 
room is a critical component in the rubber smoking 
process. From previous work [1], it was found that 
variation of the temperature distribution in the rubber 
smoke room is as large as 15ºC. This resulted in a non-
uniform drying of the rubber sheets, and hence, the 
quality of the dry sheets is affected. Improvement of the 
temperature and velocity distributions in the rubber 
smoke room is then necessary to increase uniformity of 
rubber sheet and efficiency of fuel usage. 

Computational Fluid Dynamics (CFD) is an 
essential tool in solving problems involving fluid flow 
and heat transfer. This technique can be used to study 
flow and temperature characteristics in rubber smoke 
room. CFD involves discretization of the conservation of 
mass, momentum and energy. Study of literature 
indicated that CFD technique has been widely used by 
many researchers to analyze problems of fluid dynamics, 
both for indoor and outdoor environments.  

Nielsen [2] was one of the first to apply the CFD 
technique for the numerical prediction of the indoor air 
flow. The validity of the results however remains an issue 

of concern given the necessary discretization and the 
numerical input parameters [3, 4]. 

However, many flows of engineering interest are 
turbulent. The prediction of turbulent flow needs 
additional terms called the Reynolds stresses that require 
additional equations to solve the problem. This is called 
turbulence modeling. There are several different kinds of 
turbulence models [5]. The turbulence models most often 
used in the built environment are variations of the 
standard k-epsilon ( k ε− ) model. This model is a time 
average representation of turbulence that is considered 
very robust, thus provides accurate results with low 
computational overhead [6]. 

In this research, CFD technique is used for 
simulation of the present empty rubber smoke room and 
experimental results will be benchmarked against the 
values obtained for the CFD technique. This will lead to 
the methods of the rubber smoke room improvement by 
the CFD technique. 

 
2. Governing equations and turbulent modeling 

The fluid flow can be described by the conservation 
of mass, momentum and energy. Given the boundary 
conditions, the resulting flow and temperature pattern are 
determined by solving these equations all together. The 
governing equations, based on the low-Re k ε−  model 
for natural convection flows, are given by: 

Continuity equation 
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Momentum equation 
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Energy equation 
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Where, iu  is the mean velocity components 
( , ,u v w ), iu′  is the velocity fluctuation and P  is the 
pressure. The diffusion term is indicated by viscosity µ . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 










