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Title Airflow Simulation in Cold Storage Room Using

Computational Fluid Dynamics

Author Miss Phattararuethai Kamsaeng

Degree of Master of Engineering in Food Engineering

Advisory Committee Chairperson Assistant Professor Dr. Chanawat Nitatwichit
ABSTRACT

Maintaining product quality is an important practice for vegetable processing and
frozen fruit industry. The product arrangement in a cold storage room affects the distribution of
cooled air and temperature of the product. In this study, computational fluid dynamics was used
to simulate airflow to reduce time and cost of real works. Results of the flow simulation model
revealed the flow pattern of cooled air including thermal conditions, direction and speed. This
study applied k-€ turbulent model to simulate the airflow in a cold room with size of 43.5 x 45.0
x 7.05 cu.m which was used to analyze the distribution of cooled air within the cold storage
room. The simulation results were validated by measurement of air velocity and temperature data.
The model was also validated and the precision error of 6.12 percent was measured for air speed
and 5.26 percent for air temperature. The model was further used to simulate air flow with six
different patterns of product arrangements. Results showed that the pattern of product
arrangement that divided products into small groups and increasing the space in the main corridor
allowed increased air distribution and air temperature. Results of this study can be used as a
guideline to solve the problem on the distribution of irregular air velocity and identifying an
appropriate product arrangement in the cold storage room. Moreover, it can also be used as a
guide in the design of cold storage room that could preserve the production quality and further

reduce energy consumption during the cooling process.
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Abstract

4 _ Maintaining product quality is an important for frozen vegetable and fruits industries.
A product arrangement and pattern in a cold storage affects the distribution of cool air and a
product temperature. Computational Fluid Dynamics (CFD) is used to simulate the airflow
inside the cold storage to reduce time and cost of experimental product arrangements. The
results of flow simulation model can reveal the cold storage airflow pattern, thermal
condition, air direction and velocity. This study simulates the airflow in a cold room with size
of 43.5 x 54.7 x 7.05 CBM. using the k-¢ turbulent model to analyze the distribution of cool
air inside the cold storage. The simulation was validated by physical measurement of air
velocity. To study the airflow pattern of the air distributors, the air supply air box and air
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supply air grill were compared. The arrangements of product placements were then studied
using simulation. The simulation results show that the simulation results agreed with
measuring data. The air supply equipment and patterns of product placement affected
significantly the distribution of cool air. The results of this study can be used as a guideline to
solve the distribution of air velocity and to carry out an appropriate product arrangement in
the cold storage. Moreover, it can also be used as a guide in the design of cold storage to
preserve the better product quality during freezing and minimize the energy consumption,
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