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Abstract

This research is to design, fabricate, and analyze coefficient of performance (COP) and energy
efficiency ratio (EER) including the analysis of economic cost benefit of a thermoelectric air-conditioner
combined with solar cell. The system is designed by installing a cool water tank to feed into the cooling coil
with dimension of 0.025 m width, 0.6 long, and 0.2 high and the water tank used to transfer the heat with
dimension of 0.02 m width, 0.6 long, and 0.2 high. The temperature recorded at various points and turn on
sheet thermoelectric work for every 20 minutes. The results test from each test point average is that
the average coefficient of performance of the cooling system on the average is 0.080. The energy efficiency
ratio (EER) from testing a 0.274 (BTU/hr)/W. The results test of recharge battery average is 263.94 watts.
The average of electricity power solar is 279.78 watts. The solar intensity is 899.56 watts per square meter.

Air conditioner by Thermoelectric combined with Solar Cell, will be paid. The payback period is 4.19 years.

Keywords: air conditioner , thermoelectric , solar cell
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NANITNAFALANLSERNEANTTOULN15YINANLEY (Coefficient of performance : COP)
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FUNIZURIDTMA Sudu Cc) gavina (°C) ganIdou (W) sl Suameanasiagd
(kJ/kg.K) \&NVENA (W)

08.00 11.66 1.02 38.20 37.40 79.29 750.00 0.106
08.20 11.66 1.02 37.40 36.00 138.75 820.00 0170
08.40 11.66 1.02 36.00 35.20 79.29 845.00 0.094
09.00 11.66 1.02 35.20 34.00 118.93 847.00 0.141
09.20 11.66 1.02 34.00 32.80 118.93 865.00 0.138
09.40 11.66 1.02 32.80 31.60 118.93 880.00 0.135
10.00 11.66 1.02 31.60 30.15 143.71 890.00 0.162
10.20 11.66 1.02 30.15 29.40 74.34 907.00 0.082
10.40 11.66 1.02 29.40 28.05 133.80 920.00 0.146
11.00 11.66 1.02 28.05 27.15 89.20 945.00 0.095
11.20 11.66 1.02 27.15 25.80 133.80 950.00 0.141
11.40 11.66 1.02 25.80 25.20 59.47 955.00 0.062
12.00 11.66 1.02 25.20 24,60 59.47 957.00 0.062
12.20 11.66 1.02 24.60 23.80 79.29 956.50 0.083
12.40 11.66 1.02 23.80 23.20 59.47 954.00 0.062
13.00 11.66 1.02 23.20 22.80 39.64 960.00 0.041
13.20 11.66 1.02 22.80 22.40 39.64 962.00 0.041
13.40 11.66 1.02 22.40 22.05 34.69 958.00 0.036
14.00 11.66 1.02 22.05 21.86 18.84 956.00 0.020
14.20 11.66 1.02 21.86 21.28 57.49 952.00 0.061
14.40 11.66 1.02 21.28 21.18 9.91 950.00 0.011
16.00 11.66 1.02 21.18 21.16 1.98 948.00 0.002
16.20 11.66 1.02 21.16 21.20 3.90 940.00 0.004
15.40 11.66 1.02 21.20 22.20 99.11 938.00 0.106
16.00 11.66 1.02 22.20 22.28 7.93 943.00 0.008

Anvadt 71.99 916.33 0.080
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ery AANgANNTaY auupiiannaluy quupiianialuy Sasmsnng waan Ui ildlu EER
N8N A(Kg) FWIzARIBNA auFud (°C) wasgavine (°C) i BTU/n) \Asalfuamanasiad
(kJ/kg.K) \anvisnd (W)

08.00 11.66 1.02 38.20 37.40 270.54 750.00 0.36
08.20 11.66 1.02 37.40 36.00 473.41 820.00 0.58
08.40 11.66 1.02 36.00 35.20 270.54 845.00 0.32
09.00 11.66 1.02 35.20 34.00 405.79 847.00 0.48
09.20 11.66 1.02 34.00 32.80 405.79 865.00 0.47
09.40 11.66 1.02 32.80 31.60 405.79 880.00 0.46
10.00 11.66 1.02 31.60 30.15 490.34 890.00 0.55
10.20 11.66 1.02 30.15 29.40 253.65 907.00 0.28
10.40 11.66 1.02 29.40 28.05 456.53 920.00 0.50
11.00 11.66 1.02 28.05 27.15 304.35 945.00 0.32
11.20 11.66 1.02 27.15 25.80 456.53 950.00 0.48
11.40 11.66 1.02 25.80 25.20 202.91 955.00 0.21
12.00 11.66 1.02 25.20 24.60 202.91 957.00 0.21
12.20 11.66 1.02 24.60 23.80 270.54 956.50 0.28
12.40 11.66 1.02 23.80 23.20 202.91 954.00 0.21
13.00 1166 1.02 2320 22.80 136.25 960.00 0.15
13.20 11.66 1.02 22.80 22.40 135.25 962.00 0.14
13.40 11.66 1.02 22.40 22,05 118.36 958.00 0.12
14.00 11.66 1.02 2205 2186 64.28 956.00 0.07
14.20 11.66 1.02 21.86 21.28 196.15 952.00 0.21
14.40 11.66 1.02 21.28 21.18 33.81 950.00 0.04
15.00 11.66 1.02 2118 2116 6.76 948.00 0.01
15.20 11.66 1.02 21.16 2120 13.30 940.00 0.02
15.40 1166 1.02 2120 22.20 338.16 938.00 0.36
16.00 1166 1.02 2220 22.28 27.06 943.00 0.03

ALafe 245,64 916.33 0.273
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