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Study on fluid flow and heat transfer in a

Kimchi Refrigerator of Stand type

Han Hao Run

Department of Mechatronics Engineering, Graduate School,

Pukyong National University

Abstract

Kimchi is one of the traditional fermented foods in Korea. There are a variety of organic acid
for good health in Kimchi. But-the quantity of organic acid is sensitive to temperature.
Because organic acid affects the acidity and pH level, ultimately it results“in the taste of
Kimchi directly. Now, life style has changed in Korea. Most people live in“apartments
instead of detached houses, And is impossible to preserve Kimchi underground for a long
time in winter. But Kimchi refrigerator is different from normal fridge, it ripens Kimchi
perfectly, and it keeps the taste for a long time. It is a new household product, and created by
Korea's own technology. The normal cooling system of refrigerator is applied to indirect
cooling method. But Kimchi refrigerator is applied to direct cooling method. Recently the
model when applied to both direct. and indirect cooling methods, the technology
improvement was considerable.. With the improvement of the standard of living in Korea,
there has been much sensitive dissatisfaction about the taste and the smell of kimchi. In order
to solve these kinds of problems; technicians are trying to approach.it in a systematical and
scientific method. In this research, ‘we_concentrate on the temperature-change and heat
transfer characteristic of interior parts in.Kimchi refrigerator due to control cycle of
temperature and flow phenomenon of cooling air. Based on these, the purpose of this study is
to design optimization for improve the storage period of Kimchi refrigerator.
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Fig _2.'1 Stand type kimchi refrigerator

Fig 2.2 The upper parts of Stand type kimchi refrigerator
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Fig 2.3 The measurement points for the inner wall of

Stand type kimchi refrigerator

Fig 2.4 The measurement points for the inner wall

of kimchi box
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in Stand type kimchi refrigerator
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Fig 3.3 The measurement on each points of evaporator
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(b)

Fig 4.1 The domain of the inner space

in Stand type kimchi refrigerator
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Inlet number a b C d
1 2461.15 227719.56 1766.89 227719.56
2 2492.4 2312.5 1966.22 2366.55
3 1978.89 2059.97 1581.93 1975.51
4 1974.66 2000 1787.16 2025.34
5 1300.68 1251.69 988.18 1215.37
6 1163.01 1130.91 836.32 1136.82
7 2069.26 1985.64 1623.31 1781.25
3 1845.44 2002.53 1657.94 1799.83
9 1810.81 222213 1816.72 2053.21
10 2169.76 1962.84 1488.18 1934.12
Inlet number e f g h

1 2226.35 2309.97 2213.68 2249.16
2 23058 2402.87 2348.82 2353.04
3 1908.78 1956.93 1946.79 1987.33
4 1991.55 2007.6 33105 1958.61
5 1175.68 11799 1231.42 1206.93
6 1111.49 1128.38 1149.49 1133.45
7 1780.41 1868.24 1754.22 1782.09
8 1815.03 1857.26 1862:33 1853.04
9 2184.97 2194.26 2183.28 2172.3
10 2026.18 1830.24 2002.53 1971.28

Table 4.2 Compare the volume flow of inlet with the difference

of the pipe position and quantities. Unit ( cm”3/s )
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