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Heat Performance Analysis of Cool Storage Room
on Carrying Method of Storage

Seok-Woo Kim*, Sung-Man Kim*, Myung-Taek Hyun®*
Dong-Ho Choi***, Jeong-Sam Koh®*** and Young-Ha Park*****

ABSTRACT

The heat performance in a forced circulating cool storage room was numerically investigated. A commercial
PHOENICS package was used to simulate 3-D airflow. For solving the governing equations a standard k-¢
turbulent model was implemented to calculate steady state turbulent velocity and temperature distributions.
The results show that the large air contacting area of products increases the storage quality. because the
airflow between products helps to remove the heat from the products by convective heat transfer.

Key Words : Cool storage room. Heat performance. PHOENICS package, 3-D airflow. k-€ turbulent
model.
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Fig. 1. Structure of PHOENICS.
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Fig. 2. Domain settings box selected geometry button.
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Fig. 3. Domain settings box selected models button.
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Fig. 4. Schematics of a cool storage room.

Table 1. Refrigerator specification
Model KUC-M030
E]ectrlc. 0.2kW
consumption
. Power supply 220V 60Hz
Unit cooler ™ol range | 220V ~ 380V
Fan diameter 500mm
Air volume 56 m’/min
Defrost heater 3.2kW
Model CU-PA0S0
Electrlg 0.1kW
consumption
Conde.nser Power supply 220V 60Hz
unit Volt range | 220V ~ 380V
Fan diameter 400mm
Air volume 90 m*/min
Model PADSOSM
Compressor E]ecmc. 3.7kW
unit consumption
Power supply 220V 60Hz
Volt range 220V ~ 380V
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Fig. 5. Schematics of internal heat transfer
in a cool storage room.
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Fig. 6. Computational meshes of a cool storage room.
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Table 2. Geometry parameters of simulation model

c G Storage size Area of
.tooler si;s (20% of total capacity) | contact
e

P W(m)|L(m)|H(m) [ Number| (m®
KUC-

MO30 Im| 3 15 2 2 42
KUC-1 05

M030 | m 3 2 1.5 2 45
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Schematics of simulation model
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Fig. 12. Schematics of simulation model for gap=1m.
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