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ABSTRACT

TE145538

The objective of this research is to study fluid motion of hot air inside
a small scaled tobacco curing barn by using the computational fluid dynamic (CFD)
subroutines. A quarter scaled two-dimensional numerical model is built according to the
prototype barn. The k — € model is applied to model the turbulence characteristic of the
flow. The experiment is also set-up to be compared with the computational to validate
the capability in prediction of the flow structure in terms of directions and magnitude.
It is shown that the simulation results reasonably agree with the experimental both
in terms of flow field structure and velocity magnitude with some differences. The
averaged velocity magnitude difference is apparently 37.78 percent. The flow structure
from the CFD is found to be depend on the geometry of the barn. The results can be
seen from the flow field in the numerical model with six different aspect ratios of 1,
0.7, 0.5, 0.4 (real size of bam), 0.3 and 0.1 (defined by height/length). As the aspect
ratio is greater than or equal 0.4, the air flow is attached to the wall without separation,
creating a single large area of vortex in the middle of the room. For the aspect ratio
less than 0.4, the separation of the flow field can be seen of low flow region occurring
at the end of the room. The area of low flow region increases when the aspect ratio

of the barn decreased. The optimization aspect ratio of the tobacco curing barn, based

on the flow structure, should not less than 0.4 to prevent the flow to be too slow at the

end of the barn.



