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ABSTRACT

This work aims to develop small thermoelectric generator prototype in model of electric
producing from heat source of concentrated solar thermal with thermal storage media. The
Ethylene Glycol mixed with water was used for thermal storage media. In experiment, the
solar thermal concentration system can heat the Ethylene Glycol reaching to 155.8 °C from
using focusing solar radiation for heating in 5 days. The thermoelectric generator devices were
invented from CaMnQO; thermoelectric material for recovering thermal energy from Ethylene
Glycol to electricity. The thermoelectric module was fabricated from 100 CaMnOs legs with
mixing electric circuit. The thermoelectric device was installed on outside surface of tank of
Ethylene Glycol storage tower which was heated from solar thermal concentration system for
prototype of thermoelectric generator from concentrated solar thermal system. The experiment
found that the thermoelectric device can self-produce temperature difference between hot side
and cold of module without using cooling system. This system can produce hot side
temperature, which is contacted with tower, of module reaching to 149.8 °C and cold side
temperature, which is contacted with air surrounding, of module reaching to 114.0 °C. The
electric power was generated 277.53 mV for electric voltage and 1.75 mA for electric current.
In addition, the value of electric voltage can maintain in long time.

Thus, the results can conclude that the concentrated solar thermal with thermal storage
media system can produce temperature of the Ethylene Glycol reaching as thermal storage
media more than 100 °C by using the focusing solar radiation in several days. This system can
apply for generating electric in night day. All so, the thermoelectric generator prototype in
model can operate for generation electric from heat source of concentrated solar thermal with

thermal storage.

Keyword: Thermoelectric; Thermal storage system; Thermoelectric module; CaMnO,; Ethylene Glycol
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a 2 v aAg I = = J
iTJ‘YI 4.1 uuunmammummNamﬂcﬁmmmsmm%mgmmuﬁ@aﬂ%ﬂ

U

(Y} d a a
4.1.2 wamimﬁ] Seebeck coefficient maﬂuﬂammiumﬁﬂmn CaMnO,
@ 1 o ad a [ {
HaN13IAA1 Seebeck coefficient Y93 TugamNDs INBIAANTN CaMnO, AIAAIIUAITIN 4.1

H [ 4 ad a
ﬂ]’iNﬁ 4.1 #anN133IAA1 Seebeck coefficient maﬂu@amaﬂuamﬂmﬂ CaMnO,

Temperaure Resistivity Seebeck Coefficient Power Factor
(Celcius) (Ohm m) (V/IK) (W/mK~*2)
31.06 8.74E-03 -5.41E-04 3.35E-05
50.22 8.24E-03 -5.56E-04 3.75E-05
97.06 7.30E-03 -5.59E-04 4.28E-05
146.65 6.57E-03 -5.33E-04 4.33E-05
193.82 5.92E-03 -5.28E-04 4.71E-05
245.21 5.43E-03 -4.86E-04 4.34E-05
295.12 4.86E-03 -5.34E-04 5.86E-05

1 d QU
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W30AIEUNI1) B9 171.8 °C wazramanageumsianimg lihiieununaasguvgiilugieaieg
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4 ' v A X ' A
U513l 1A (Seebeck effect) taza1m1a lidhiiaunuiuainanuuananvosgugi lagll

Y 4 A 2
LLH?IHNWLWNQQTH

v k2
511 4.2 nsmlanuduussenigangisiudeunazdnd lvivh nszua T esdudmsy

U

ad a 1
mos ludannin 1 Tuganeuuuoynsy

= A g 1
139N 4.2 N@ﬂ1§ﬂﬂﬁﬂﬂﬂﬂﬁ]!ﬂﬂﬁﬂu 1 Tu@a AvUUUIUNTN

CENTHEY CENTHEY HaRg ANNAM | AN nIzU
andu Mudou Qautigi mulvldh | dadluivh Il
(Teo) (Tho) AT (R) V) )
(o) (o) (o) @ (mV) (nA)
25.5 25.5 0 219.86 0.06 0.0010
27.5 50.0 22.50 137.44 1.30 0.0200
29.2 100.0 70.80 50.66 5.32 0.0490
34.9 150.0 115.10 28.59 6.90 0.1726
40.2 200.0 171.80 23.57 9.38 0.4356
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14 adg a 1
M3 INBIANNIN 2 IN@&@]@LL‘U‘U@HﬂﬁN

maail 4.3 wamsnagev i ulosdu 2 Tuga denuveynsa

gamgi gaumgi AR ANNANY | AN QERITT
i Mu3ou Qeutig mulvldh | dndlulvh Il
(Tegia) (T, AT (R) V) 0

(C) (C) (') (o) (mV) (nA)
24.5 24.5 0.0 440.997 0.012 0.002
25.4 50.0 24.6 273.525 3.070 0.030
29.8 100.0 70.2 87.228 7.420 0.050
34.7 150.0 1153 50.279 12.620 0.260
42.0 200.0 158.0 45.930 18.00 0.491

4.2.3 wamsnagev i uiiesdu 2 Tuga Aenuuvinu
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nula c'léia"lﬂmmﬂimgmmﬁgm (Seebeck effect) ttazA1AUAadns Irlfhaefiuaiiainszua i
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i Y
31 4.4 nslanmduiussznigamgiidmieunazdnd i nszua lih desdudmsy
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moes ludannin 2 TugadeuuuyuIu
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19N 4.4 wamsmaau"lﬂﬁnummu 2 Tuga AUV UIU

gauHigH I Haeg ANNMY | AN QEFAIE

andu Mudou Qautigi mulvldh | dadluivh Il
(Tegia) (T, AT (R) V) )
(o) (o) (o @ (mV) (nA)
24.7 24.7 0 96.63 0.022 0.005
25.4 50 24.6 68.19 2.87 18.28
27.4 100 72.6 25.93 6.85 57.35
30.2 150 119.8 15.32 11.49 81.45
36.8 200 163.2 14.61 17.52 98.68
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4.2.4 wamsnagev v uliosdu 10 Tuga denvuviny
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1 < 1 ag a2 { a Px 7 < J
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Tustuiula d9ldawdsingnisal@iun (Seebeck effect) nagziinnszud T unniuainaim

J a = 9 A A dﬂg [ A A
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m9ail 4.5 wamsnagev i ulosdu 10 Tuga denvuvinu

CENTHEY CENTHEY HaRg ANNMY | AN QRFAIT:
iy Mu3ou Qeutigi mulvldh | dndlulvh Il
(Tegia) (T3o0) AT R) V) )
(O (o (O @ (mV) (nA)
24.7 24.7 0.00 181.390 0.013 0.002
25.0 50.0 25.00 162.908 3.518 21.595
26.2 100.0 73.80 104.686 9.672 92.397
313 150.0 118.70 72.673 13.594 189.420
36.5 200.0 163.50 67.028 32.769 478.617

a J a (Y] d
4.3 m’zn!mwﬂwam'mﬂamqm‘ngmzuuﬂmﬁ‘umm%au (Thermal storage tank) !!i’l%‘i’lTJ!?ﬂi!ﬂH
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tower

FUNNTzuus 1951 1uan (PARABOLIC TROUGH SYSTEM) anuil laeenuvuuier1diiieadu

19 A  dq Y 9 o v A Q FI Y ad= A 9
ﬁ’]lﬂﬁﬂTV‘Iﬂﬁﬁjlll!ﬁ\?@'IVWIﬂiﬁﬂ?’]uﬁ@uﬂU/E’nﬁﬂﬂlﬂ‘llellﬂ\u‘ﬁajﬂlﬂuu1ﬂ11ﬁ@ﬂ!ﬁﬂuu1ﬂ\1ﬂﬂlﬂﬂﬂqﬂ

U Q

< ? A A v 1A T3 g Y . .
uazﬂmmﬂu"lammaﬂ HaNITNAROUIUNTMIHU AT UTUAINIT DU (thermal stratification) meGlu

v v 9 @ 7 I 9 v 9 a A
FEUUNNNUAUANVIOU T ny VIT]L?@?LTJHWENﬂﬂlﬂﬂﬂﬂ'lilﬁﬂuﬂaﬁllT\IﬁT T Ao T

storage tank tower storage tank 1

H i Y H
T oo NQUNYUGIGALNAAN 1.6 °C 111090INAWHUINIADINMITIHIUNNNOTUAANITF YA

tower

Y é’ 1 1 Y o [ [l <3 ?zl,z v I v a3 9 YR A wa
IDUUVUITUINNITIDNYNANNIDUNU Lmamﬂiﬂmumﬁmmﬂmmiaﬂﬂmumma@u]lﬂ PFINTUUA

v 3 9 @ A A
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a

4 o 7’ o
ﬂ]i]x‘iﬁ 4.6 wamsmamqmwmszumﬂmumm%’au (Thermal storage tank) LLﬂ$W13L395Lﬂuﬁﬂﬂﬂﬂ

U
3 g

duanudeunaa i lagldindluasindy

Time T storage tank T over Tom AT (T e Tomp)
(hr) (o) (O (o) (o)
10:00 53.1 52.2 33.0 19.2
11:00 78.0 77.5 35.0 42.5
12:00 95.6 93.0 333 60.0
13:00 95.0 92.5 30.4 62.1
14:00 100.4 98.8 36.9 61.9
15:00 89.7 88.1 354 52.7
16:00 87.6 86.8 345 523
17:00 85.2 85.1 33.9 51.2
18:00 83.7 81.2 35.0 46.2
19:00 81.3 79.9 31.1 48.8
20:00 80.1 80.2 28.7 51.5
21:00 79.1 77.4 28.5 48.9
22:00 77.2 76.8 29.0 47.8
23:00 75.4 73.8 27.3 46.5
0:00 72.8 70.9 27.3 43.6
1:00 70.5 69.1 28.0 41.1
2:00 69.1 67.5 27.5 40.0
3:00 68.4 66.8 27.2 39.6
4:00 67.2 67.4 27.5 39.9
5:00 65.5 63.2 27.4 35.8
6:00 62.8 59.9 25.3 34.6
7:00 60.4 57.8 24.7 33.1
8:00 59.8 59.7 26.0 33.8
9:00 59.5 59.8 25.9 33.9
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10:00 1 452 32.8 12.4
11:00 2 62.6 32.4 30.2
12:00 3 82.6 36.7 45.9
13:00 4 87.0 34.6 52.4
14:00 5 92.6 35.6 57.0
15:00 6 96.6 37.7 58.9
16:00 7 92.2 35.5 56.7
17:00 8 91.5 334 58.1
18:00 9 91.1 322 58.9
19:00 10 89.8 31.7 58.1
20:00 11 87.4 30.2 57.2
21:00 12 85.6 28.6 57.0
22:00 13 84.1 27.1 57.0
23:00 14 83.6 26.3 57.3
0:00 15 81.8 27.1 547
1:00 16 80.9 26.6 54.3
2:00 17 78.6 26.5 52.1
3:00 18 77.9 24.9 53.0
4:00 19 76.5 25.1 51.4
5:00 20 75.2 25.3 49.9
6:00 21 74.7 26.3 48.4
7:00 22 73.5 27.4 46.1
8:00 23 72.6 29.2 43.4
9:00 24 72.0 30.1 41.9
10:00 25 71.8 33.9 37.9
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11:00 26 87.3 33.1 54.2
12:00 27 91.2 335 57.7
13:00 28 90.3 359 54.4
14:00 29 88.0 35.6 52.4
15:00 30 86.0 37.7 48.3
16:00 31 84.7 355 49.2
17:00 32 82.5 334 49.1
18:00 33 80.1 322 47.9
19:00 34 77.2 31.7 45.5
20:00 35 76.6 30.2 46.4
21:00 36 74.3 28.6 45.7
22:00 37 72.1 27.1 45.0
23:00 38 70.2 26.3 43.9
0:00 39 68.0 27.1 40.9
1:00 40 68.5 26.6 41.9
2:00 41 67.1 26.5 40.6
3:00 42 66.3 24.9 41.4
4:00 43 65.8 25.1 40.7
5:00 44 65.1 253 39.8
6:00 45 63.9 26.3 37.6
7:00 46 62.7 27.4 353
8:00 47 61.3 29.2 32.1
9:00 48 60.7 30.1 30.6
10:00 49 60.3 30.2 30.1
11:00 50 81.4 353 46.1
12:00 51 95.1 33.6 61.5
13:00 52 99.8 35.6 64.2
14:00 53 104.5 349 69.6
15:00 54 105.4 34.4 71.0
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16:00 55 104.1 343 69.8
17:00 56 103.2 334 69.8
18:00 57 102.3 322 70.1
19:00 58 101.1 31.7 69.4
20:00 59 100.2 30.2 70.0
21:00 60 99.8 28.6 71.2
22:00 61 98.1 27.1 71.0
23:00 62 97.2 26.3 70.9
0:00 63 96.3 27.1 69.2
1:00 64 95.1 26.6 68.5
2:00 65 94.3 26.5 67.8
3:00 66 93.2 24.9 68.3
4:00 67 92.1 25.1 67.0
5:00 68 91.3 25.3 66.0
6:00 69 90.4 26.2 64.2
7:00 70 89.4 27.4 62.0
8:00 71 89.5 29.2 60.3
9:00 72 89.6 30.1 59.5
10:00 73 89.7 33.9 55.8
11:00 74 98.5 342 64.3
12:00 75 105.2 355 69.7
13:00 76 122.2 349 87.3
14:00 77 135.6 35.6 100.0
15:00 78 137.4 36.5 100.9
16:00 79 135.5 355 100.0
17:00 80 133.4 334 100.0
18:00 81 132.2 322 100.0
19:00 82 130.1 31.7 98.4
20:00 83 129.3 30.2 99.1
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21:00 &4 128.2 28.6 99.6
22:00 85 127.3 27.1 100.2
23:00 86 126.2 26.3 99.9
0:00 87 125.1 27.1 98.0
1:00 88 124.3 26.6 97.7
2:00 &9 123.4 26.5 96.9
3:00 90 122.2 24.9 97.3
4:00 91 121.3 25.1 96.2
5:00 92 120.4 25.3 95.1
6:00 93 119.1 26.3 92.8
7:00 94 118.3 27.4 90.9
8:00 95 117.1 29.2 87.9
9:00 96 116.1 30.1 86.0
10:00 97 117.0 31.8 85.2
11:00 98 128.1 34.8 933
12:00 99 142.5 333 109.2
13:00 100 147.7 36.5 111.2
14:00 101 153.5 35.6 117.9
15:00 102 155.8 37.5 118.3
16:00 103 153.5 35.5 118.0
17:00 104 151.6 334 118.2
18:00 105 149.5 322 117.3
19:00 106 148.1 31.7 116.4
20:00 107 146.0 30.2 115.8
21:00 108 144.2 28.6 115.6
22:00 109 142.1 27.1 115.0
23:00 110 140.0 26.3 113.7
0:00 111 138.1 27.1 111.0
1:00 112 136.1 26.6 109.5
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2:00 113 135.2 26.5 108.7
3:00 114 134.1 24.9 109.2
4:00 115 133.0 25.1 107.9
5:00 116 132.1 25.3 106.8
6:00 117 131.0 26.3 104.7
7:00 118 130.2 27.4 102.8
8:00 119 129.1 29.2 99.9
9:00 120 128.8 30.1 98.7
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a1 CENTHEY QNN | QuMN | WM | ANNMY | AN | PIzuE
(hr) | fannPuanNdeou | udeu dadu | gamgh | muldh | dadlldh | el
Tsorage tank ( C) T poper (O) | (T CO) | ATCC) | (R)(Q) | (V) (mV) | () (mA)
10:00 151.6 144.4 352 109.2 899.35 267.634 | 1.700
11:00 152.5 145.4 35.4 110.0 895.00 268.123 1.713
12:00 153.2 146.1 36.7 109.4 870.69 270.826 | 1.731
13:00 155.4 149.8 35.7 114.1 856.73 277.526 1.751
14:00 150.6 149.7 35.6 114.1 855.67 270.553 1.751
15:00 148.2 146.3 35.6 110.4 941.00 263.642 | 1.653
16:00 147.5 145.6 35.5 110.1 928.00 264.449 | 1.699
17:00 147.1 144.1 33.4 110.7 927.00 264.157 | 1.698
18:00 145.8 142.9 322 110.7 928.00 264.320 | 1.689
19:00 142.4 138.2 31.7 106.5 935.00 258.656 | 1.535
20:00 140.6 135.1 30.2 104.9 960.00 252.771 1.426
21:00 139.1 133.6 28.6 105.0 958.00 254.603 1.445
22:00 138.6 132.8 27.1 105.7 958.00 254.441 1.448
23:00 136.8 130.8 26.3 104.5 962.00 252.055 | 1.430
0:00 134.9 128.6 27.1 101.5 989.00 235109 | 1321
1:00 132.6 125.7 26.6 99.1 1010.00 | 232.903 1.209
2:00 131.9 122.0 26.5 95.5 1082.00 | 228.764 | 1.126
3:00 130.5 120.5 249 95.6 1086.00 | 227.840 | 1.121
4:00 129.2 117.6 25.1 92.5 1110.00 | 220.660 | 0.998
5:00 128.7 116.6 253 91.3 1125.00 | 218.006 | 0.965
6:00 126.5 114.2 26.3 87.9 1186.00 | 195702 | 0.942
7:00 125.6 113.2 27.4 85.8 1219.00 | 190.909 | 0.899
8:00 124.0 112.9 292 83.7 1264.00 | 187.901 | 0.874
9:00 123.8 110.5 30.1 80.4 1387.00 | 185.662 | 0.790
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