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ABSTRACT

The objective of this research is to investigate the hot-air distribution in a drying oven by using experimental
testing and Computational Fluid Dynamics (CFD) analysis. The study simulates the behavior of hot-air distribution
inside an oven equipped with three heater rods and a hot-air circulation fan, in order to distribute heat within an
oven of dimensions 0.100 x 0.885 x 0.200 meters at a temperature of 80°C. In this testing and simulation, no product
is placed in the oven; therefore, moisture is not considered. The experiment uses a GTF2-IM28 Temp Controller data-
logging system and twelve PT100 temperature-measurement sensors, which are connected to the controller and read
through Modbus-RTU. The hot air refers to the air flowing inside the oven with a volume of 1.52 m3. The fluid
undergoes heat conduction and convection under the gravitational acceleration. Both laminar and turbulent flow

models are applied. The wall surfaces are defined as smooth surfaces with an adiabatic-wall boundary condition, and
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the air pressure is set at 101,325 Pa, with the initial temperature of both the air and the oven at 28°C. The results
indicate that the CFD analysis and the experimental results are in agreement, showing a deviation in the range of 6-
10%. Therefore, it can be concluded that the CFD model can simulate the hot-air distribution with high similarity to
the actual experimental results. Subsequently, the hot-air distribution in the oven is analyzed under two conditions:
with full trays and without trays. The findings show that the hot-air distribution exhibits turbulent behavior, and the
airflow varies at different positions, which affects drying performance. This study can be used to improve oven design
to achieve balanced and efficient heat distribution by considering key variables, including the direction and position
of hot-air inlets, hot-air velocity, hot-air flow rate, heater power, control of heat loss through the installation of thermal

insulation, and the creation of multiple hot-air inlet paths.
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