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A Study on the Airflow near the Cold Heat Source Using CFD
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Cho Sung Woo' , Park Min Young®, Im Young Bin
Division of Architectural Engineering, Pukyong University, Busan 608-737, Korea
"Department of Architecture Design, Busan Info-Tech College, Busan 616-737, Korea

(Received September 30, 2004; revision received May 4, 2005)

ABSTRACT: This paper performed to predict vertical temperature distribution and air flow
near cold heat source in the mass merchandising store. At the height of 150 cm, the vertical
air temperature difference between the results of CFD and of measurement field showed 10%

near the refrigeration zone and 8.8% near the freezing zone. Therefore, it regarded as appro-
priate for the using CFD to investigate airflow near the heat sources. The 3 kinds of CFD
model were divided by the disposition of diffuser/exhaust and diffuser air temperature. At the
refrigeration and freezing zone in the Model 2 and 3, the temperature difference between the
front and the back of human model were showed 6.8C and 3.9C with diffuser air tempera-
ture 17C and were showed 6.8C and 4C with diffuser air temperature 19C.
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Table 1 Composition on the each floor

Fig. 1 The measuring points in the field.
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Table 2 Measurement items and instruments
Measuring item Instruments Models
Air temp. Data logger MDL-64
Radiation temp. velocity Indoor climate system BABUC/A
PMV® Amenity meter AM101

* clothing=0.5 clo, metabolic rate=1.4 met
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Fig. 2 Average vertical air temperature distri-
bution in the field.
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Fig. 3 Temperature distribution in the basic model using CFD.
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Fig. 4 Comparison with the CFD result and
the measuring result.
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Table 3 The summary of models

Model 1 Model 2 Model 3 -
B N wall P
: 1 o
..-} = E:] E:]
5 al |
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Lo O, O
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CFD Diffuser . Diffuser . Diffuser .
condition Case temperature Velocity | Case temperature Velocity | Case temperature Velocity
1-1 17C 1.7m/s | 2-1 17°C 1.7m/s | 3-1 17T 1.7m/s
1-2 19°C 2-2 19C 3-2 19T
Not The surface of wall temperature : 26°C, Human heat flux : 35.6 W/m®,
ote Freezing zone temperature : 1C, Refrigeration zone temperature : 5C




CFDE °| 4% didoid Wad ¥ F71f% 28 47 633

Heightfin]
<
1

"
NN

1(.0_‘ N ‘\
1| -4~ Model1(1-1) .

20| —e— Model22-1) \

—&— Model 3(3-1)

¢ T T T T T T —

T
18 19 20 21 22 22 24 28
Temperature{'C}

[

Fig. 5 Temperature distribution in each case
with diffuser temperature 17°C.
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Fig. 6 Temperature distribution in each case
with diffuser temperature 19C.
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