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Article history: Compressor-refrigerant systems are typically used in water purifiers. However,
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compressors, they have several advantages, such as compactness, eco-
friendliness, and semi-permanent usability. To meet miniaturization and slim
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cooling block, this new method

design requirements, home water purifier development has shifted toward
incorporating thermoelectric elements for the direct cooling of cold- water tanks.
Unlike the conventional method of integrating thermoelectric elements into a
aims to improve product aesthetics and
functionality. However, the durability of thermoelectric elements poses a
challenge, resulting in frequent defects while in operation. Therefore, this study

focuses on unitizing thermoelectric elements to improve product durability.
Unitization enables applications in confined spaces without altering the current

product configuration,

improving thermoelectric element durability and

showcasing superior cooling performance (effectively maintaining the desired
temperature of 10C).
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(b) Unitized cool block

Fig. 4 Unitized modules of developed thermoelectric elements
for cooling cold water tank

(a) Convectional cool block

\
Fig. 5 Unitized modules of developed thermoelectric elements
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Fig. 8 Comparison test of conventional assembly with Z TEM
unit assembly for cold water tank in unit assembly

(b) Conventional ass’y (c) Z TEM unit ass’y

Table 1 Comparison of performance according to assembly
method
(room Temp. 30C)

Heat sink
[min]

30

Center of cool
block [min]

15 | 30 | 60

Top of cool
block [min]

15 | 30 | 60

Current

TEM [A]

15 60

338|938 -9.4 |-11.1|-10.6|-10.5| 39.4| 40.1| 40.1

F Co. C’onvoeél]tional 94

ass’y [

F Co. TEM Unit
ass’y [°C]

Z Co. Conventional
ass’y ['C]

Z Co. TEM Unit
ass’y [°C]

3.39 |-13.8|-13.6|-13.1|-14.3|-14.2|-13.6| 39.1 39.3

3.27 |-11.5|-11.6|-11.4|-11.7|-11.8 |-11.5

3.27 |-13.7|-14.0|-13.3|-14.4|-14.8 |-14.2| 39.5| 39.4/ 39.7
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Fig. 9 Cooling performance comparison test results of conventional
assembly with unit assembly for cold water tank
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Table 2 Comparison data of cooling performance according to
heat sink change (room Temp. 32°C, supply water 3

20)
(a) Initially-applied heat sink (b) Design changes in heat sink

time Temp. of cool block (°C)  time | Temp. of cool block (°C)
(min) Top middle | bottom  (min) Top middle | bottom
0 32.3 32.4 322 0 30.3 31.1 30.9
5 32 30.3 27.1 5 29.9 29.9 26.4
10 30.2 26.5 23.6 10 28.4 26.4 22.7
15 27.6 23.5 21 15 259 23.1 19.7
20 24.9 21 18.5 20 23.5 20.4 17.2
25 22.4 18.7 16.4 25 21.3 18.3 15.1
30 20.3 16.6 14.4 30 19.5 16.3 13.1
35 18.4 14.8 12.7 35 17.8 14.4 11.3
40 16.6 13.1 11.2 40 16.1 12.6 9.6
45 15 11.6 9.8 45 14.6 11.1 8.3
50 13.5 10.4 8.6 50 133 9.9 7.4
55 12.1 9.2 7.6 55 12.1 8.8 6.8
60 11 83 7.1 60 11.2 8.1 6.4
65 9.3 7.5 6.8 65 10.6 7.6 6.3
70 8.6 7 6.7 70 10.1 73 6.2
75 4.4 6.7 6.7 75 9.6 6.9 6
80 2.5 5.7 6.4 80 9.4 6.9 6.1
85 1.2 39 6.3 85 9 6.7 6
90 -0.6 1.4 4.8 90 8.6 6.6 6.1
95 -0.9 0.6 4.1 95 8.4 6.4 59
100 -1.3 0 34 100 7.2 55 59
105 -1.6 -0.5 2.8 105 6.6 4.5 5.8
110 -1.9 -1 2.3 110 6.4 42 52
115 -2.3 -1.4 1.7 115 6.1 39 4.7
120 -2.6 -1.8 1.3 120 6 3.8 4.7
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Fig. 10 Cooling performance temperature distribution with initial
production and design changes in a heat sink
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