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Research Title: Feasibility Study of photovoltaic — Thermoelectric hybrid

modules for Power Generator

Abstract

In this work, the combined performance of solar cell and thermoelectric module
was investigated. Four high efficiency of thermoelectric modules were connected in
series and applied directly on the back of amorphous solar cell. Aluminum heat sink
with and without fan were used to cooling system. The result showed that the
degradation of solar cell efficiency with temperature was smaller than the increase in
efficiency produced by the thermoelectric. The maximum efficiency of system with
and without fan were 6.7% and 7.3%, respectively. Our results indicate that it is
significantly feasible to use a thermoelectric module to improve the performance of
the solar cell.

Keywords : Photovoltaic, Thermoelectric, hybrid system
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2.2.2.1 Usngmsalnesludianyan (Thermoelectric Effect)
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S=-"Y = (a)
AT T,-T,

Vi = wssnulndnninlaainanuseu (V)

= wssulniAtalaanneusau (V)

X~
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Th = gamgiausou (K)

T. = saunndisnudu (K)

9 Y

S = Seebeck Coefficient (V/K)
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Hot side

Electrical connection

Cold side

Interconnect
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3.1 mseenuuugunsalildluauide
gUnsaluarissdumsnaaosielui
3.1.1 gunsafildlusuide
3.1.1.1 Wwadkase1fing
Tunuifeiidenldiwaduasenfinduvununin vuim 155 cm x 15.5 cm 87

usasulninasesidn Ao 0.56 V drnszualiingnates 3.0A faguil 3.1

JUN3.1 wadlase induuuninanyuIg 15.5 cm x 15.5 cm



3.1.1.2 wesludénninluga
TuanAdeilidenldmesiuddnvinluga JuDT12-68E09MNUIEN Marlow industries,

inc.®@senansaldaungumainue 27°C-50 °C fsguil 3.2

5U#13.2 wesludidnninluga JuDT12-6

LRauanURAN9uanIRInIT199 3.1
15197 3.1 anauURveanesludianvsnluga JuDT12-6

Hot Side Temperature (°C) 27°C 50°C
ATMax (°C-dry N;) 66 74
Qmax (watts) 54 60

Imax  (amps) 5.6 5.6

Vmax (vdc) 14.7 14.7
AC Resistance (ohms) 2.2 -

v v [

3.1.1.3 BMYA
angan agldisnsnianuiouandigunsalgdwinaeulagiiiniiundudaainied

Tin1smanusauandaunsaigeinielaeseurinlinss TusmAdeiaglddngaduun

9 cm. x 10 cm.31UU 11 ASU UsiazAIUNAIINETT 4 cm 913U 18U AIFUT 3.3uaEENTeA

YA 12 cm. x 19.5 cm. 31U 48 ATU UsiarAIULAINgTd 5.3 cm fagun 3.4
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JUN 3.39 8nFaAvun 12 cm. x 19.5 cm. 911U 48 AU uiazAIUiiANe1 5.3 cm

3.1.1.4 WHUNDA
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R (lovin) wssauldn (v) nszualnin (1) sl dlew)

P=IV
0 0.003 0.033 9.9x10”
1 0.059 0.025 1.4x107
2 0.097 0.021 2.03x10°
3 0.188 0.020 2.36x107
4 0.120 0.020 2.4x107
5 0.130 0.019 2.4x10°
6 0.139 0.018 2.5x107
7 0.156 0.018 2.8x107
8 0.164 0.017 2.7x10°
9 0.174 0.016 2.7x107
10 0.191 0.017 -




1 ! 200 o v 3 a (4 a a
AT NUARAIANAA1I04QUICC ), MAtlihvesgaduasofinduazimesiudidnninluga
(W) ladinstufinifiudayanng 1ui vesssuvwuuliiiinaussuienuiou

PaUNHIAY maslnfinves

Sou gaunglisnuLiy HAR9TENIN wesludidnvsn | Adsluithves

(@erwaidys) | (smivaides) gl luga CRRERGRIEE]

(psraLTea) (Tm) (Tm)

30.335 31.765 1.430 0.0006653 0.489174
40.476 41.986 1.510 0.0010672 0.477546
49.645 48.052 1.593 0.0020278 0.466260
51.072 49.382 1.690 0.0027492 0.467457
52.078 50.266 1.812 0.0042853 0.454746
54.742 52.820 1.922 0.0059682 0.440435
56.335 54.334 2.001 0.0082455 0.436719
56.763 54.658 2.105 0.0090210 0.412680
56.890 54.657 2.233 0.0120226 0.395000
57.018 54.629 2.389 0.0120226 0.374530
57.045 54.607 2.438 0.0123519 0.364790
57.634 55.132 2.502 0.0116647 0.345720
57.897 55.299 2.598 0.0122042 0.327010
58.257 55552 2.705 0.0121097 0.309240
58.435 55.607 2.828 0.0123224 0.287500
58.517 55.626 2.891 0.0113721 0.263890
59.156 56.250 2.906 0.0116932 0.264587
59.492 56.386 3.106 0.0110888 0.266402
59.626 56.380 3.246 0.0120860 0.266302
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gl luga L RRIE RG]
(psraLTea) (T6) (To6)

37.686 33.742 3.942 0.0085 0.48777
37.75 33.796 3.959 0.0086 0.46787
37.735 33.766 3.968 0.0093 0.46893
37.787 33.813 3.974 0.0086 0.47850
37.764 33.788 3.975 0.0092 0.46832
37.686 33.701 3.985 0.0084 0.48302
37.660 33.671 3.989 0.0089 0.48423
37.670 33.699 3971 0.0087 0.44336
37.819 33.825 3.994 0.0088 0.45323
38.376 34.356 4.019 0.0089 0.45250
38.502 34.482 4.020 0.0086 0.46342
38.525 34.487 4.037 0.0087 0.45895
38.454 34.408 4.046 0.0086 0.47137
38.456 34.398 4.058 0.0093 0.47347
38.506 34.427 4.079 0.0095 0.48268
38.548 34.466 4.082 0.0091 0.48867
38.564 34.404 4.160 0.0087 0.48433
38.747 34.583 4.164 0.0109 0.49764
38.709 34.484 4.225 0.0109 0.51158




M3RENS ANsErissuliinasieduaumgivesaduasering

gl (earwalTya) wsesuluih
32.13 0.53
32.55 0.51
33.67 0.51
35.74 0.50
38.08 0.50
41.38 0.49
43.46 0.49
46.25 0.49
50.90 0.48
52.75 0.48
54.45 0.48
55.11 0.47
59.60 0.47
62.08 0.46
64.46 0.46
66.87 0.45
68.84 0.45
71.52 0.44
73.78 0.44
75.59 0.43
76.80 0.43
77.41 0.43
79.74 0.42
80.36 0.42
82.24 0.42
84.44 0.41
85.03 0.41
85.88 0.40
86.21 0.31
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ALTLUAIW/m?) FLYEN (WURLLAT)

1,047 24.5
950.33 27.5

808 30.5
616.37 335
525.33 36.5
424.67 39.5
370.67 42.5
326.67 455
296.67 48.5
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