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3-D Simulation of Air Flow in Cold Storage Room
for Uniform Temperature Distribution
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SUMMARY

Most of the domestic cold storage rooms are inefficient for agricultural products because of temperature
gradients inside the storage rooms. Temperature gradients are developed mainly by improper airflow pattern
inside the storage room, which is a main cause of the spoilage of the agricultural products. There proper
airflow pattern is essential to minimize these temperature gradients and the spoilage.

The performance and characteristics of a clod storage room were determined as a function of airflow

pattern and temperature distribution in forced circulation cold storage room.

A commercial CFD(computational fluid dynamics) code was used to simulate 3-D airflow in the cold
storage room. Solving the flow equations for the storage room, a standard k-¢ turbulent model was
implemented to calculate steady state turbulent velocity distribution. The CFD prediction results were
compared with temperature measurements inside the cold storage room.

In case of no storage, internal airflow was circulated without stagnation and consequently temperature
distribution was uniform.

And in case of pallet storage, Temperature gradients inside pallet storage was reduced because the contact
area of cold air expanded through an alley of airflow in storage.

But in case of bulk storage, the last temperature of storage considerably rose more than the initial
temperature of storage. The reason was that bulk storage didn’t include any alley of airflow in storage.

F28°J(Key Words) : #1224 1(Cold storage room), k- ¢ = H(k-¢ model), CFD(Computational fluid

dynamics), ¥ 2 A} A Z(Bulk storage), Bl AHef A Z(Pallet storage)
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Block diagram and thermistor position of cold storage room.
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Fig. 2 Comparison of experimental data.
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Fig. 3 Comparison of temperature distribu-
tion between experimental data and
predicted data.
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Fig. 5 Velocity distribution under no storage, Bulk storage

y = 2.65m (top view).
Fig. 8 Velocity distribution under bulk stor-
age, y=1.0m (top view)

* Internal_space

Fig. 6 Temperature distribution under no stor-
age, z = 0.0m (front view).
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Fig. 9 Temperature distribution under bulk
storage, y= 1.0m (top view).
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