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Fig. 1. Ggeometry of three dimensional paddy dryer (conventional pattern)
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Fig. 2. Ggeometry of three dimensional paddy dryer (porch pattern)
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Introduction
Long drying time and high energy consumption are the big problems in paddy drying using conventional
batch type dryer. Besides, non-uniformity occurs in paddy rice dried and low milling quality. Paddy is over dried
in lower layers and broken kernel chance increased in milling process. Using of a new pattern for warm air
causes to better air passing through the paddy bulk and uniformity of drying. Computational fluid dynamics
(CFD) is a good method for modeling of air passing in dryers in order to find better air condition in paddy drying
process. The aim of this research was investigation on common and porch patterns applied for air entrance to
paddy bulk in a dryer in order to optimize air channel conditions in a conventional paddy dryer.

Materials and Methods

In this study, optimization of air flow was investigated in a batch type paddy dryer using computational fluid
dynamics (CFD). Two patterns as conventional and porch (reverse V type) patterns were applied for air entrance
to paddy bulk in the dryer as conventional and porch (reverse V type) patterns. Experimental examination were
done using a laboratory batch type dryer with chargeable air flow pattern in 50 °C for drying paddy (Tarom-
Hashmei Var.). Numerical simulation of air velocity and pressure drop in porous media of paddy in the dryer
was achieved by employing computational fluid dynamics method and Fluent software. Air velocity pattern and
temperature changes in bulk of paddy were investigated in different time of solution including 20, 100, 1000,
1800, 3600 and 7200 seconds for both patterns.

Results and Discussion

Considering air flow and temperature as constant, the results showed the porch type pattern has better
performance than the conventional pattern for air passing in the dryer. The velocity vortex was higher in all parts
of the channel in the porch scheme. Air velocity uniformed decreased from beginning to end area in the
conventional pattern, but in the porch type pattern, air velocity was more in the end of the duct than beginning
area. Pressure drop was about 10 percent in the conventional pattern than porch pattern. At the end of the air
channel, this variation inversed due to contact of the air with the end wall and pressure drop in this part of the
chamber of porch scheme was higher than the conventional one. Improvement of air flow in paddy occurred in
low and middle layers in the porch type pattern and there was no difference between two air passing patterns in
top layers. Validation of modeling showed that temperature disturbance of the porch model was more uniform
than the conventional model and difference between temperatures of model and experiments was about 2 to 3
°C.

Conclusions

The research concluded that using of the porch type pattern had better performance than the conventional
pattern for air passing in the dryer but it is needs to more supplementary research to find the best height and
angle in the paddy dryer. Porch type pattern causes to more speed and uniformity of air among of paddy than the
conventional pattern. This improvement observed in low and middle layers of the paddy bulk. Validation of
temperature data showed that the difference between experimental and modeled data was 4 to 6 percent and this
difference was higher in the conventional pattern than the porch pattern. According to the results of this
research, Porch pattern can be recommended to use in the conventional batch type dryer.
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