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The Study of Cook-Stove Thermoelectric Power Generator
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Abstract

The OBjective of this work is study the power generation using thermoelectric 4 module
(Taihuxing , Chaina model TEP1 — 1264 — 3.4). This module was installed to the stove for generating
power from wasle heat of stove. The hot side of thermoelectric attach to the iron plate beside the stove
and cool side join with the rectangulér fin heat exchanger. In order to obtain the maximum electric
power, the experiments were designed by varying the input heat for thermoelectric and adjusting the
resistance. The experimental results show that the hot plate temperature of 200°C provides the
maximum power to 4.5 W , the thermoelectric efficiency to 11.9 % (at the cufrent af 0.84 A and the

voltage of 5.35 V ), the stove and thermoelectric efficiency to 23.39 %.
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1 ¥
15199 2.1 szugangiiveaurasanieumiosiunsag

Type of device Temperature, “C Temperature, *F
Nickel refining furnace 1371-1649 | 2500-3000
Aluminum refining furnace 649-760 1200-1400
Zine refining firnace 760-1093 1400-2000
Copper reﬁning furnace 760-816 1400-1500
Steel heating furnace 927-1038 1700-1900
Glass melting furnace 982-1538 1800-2800
Solid waste incinerators 649-982 1200-1800

1 3
Maan 2.2 sdiguungiivesunasanusumassiuninthunma

Type of device Temperature, "C Temperature, "F
Steam boiler exhansts 123-482 450-900
Gas turbine exhausts 371-538 700-1000
Reciprocating engine exhausts 316-593 600-1100
Heat treating furnace 427-649 800-1200
Drying and backing ovens 232-593 450-1100

v k3 1
M3 2.3 szAvgamgiivewrdaanudsumioeiunsad

Type of device Temperature, "C Temperature, °F

Process steam condensate 54-88 130.—190
Cooling water from :

Furnace 32-55 90-130
Bearing 32-88 90-190
Welding machines 32-88 90-190
Injection molding machines 32-88 90-190

Air compressor 27-49 80-120
Internat combustion engines - 66-121 150-250
Air-cond, And refrig. Condensers 62-43 90-110

13
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Heat sink
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I Tien whumdn | aSuarwdeu | owmefiaty W1 | funedeu

(i) (°C) (°C) (°C) (°C) (°C) (°C)
0 32.9 304 30.3 31.3 29.5 32.1
3 66.5 323 313 31.8 324 322
6 173.1 387 32.5 32.5 47 32.3
9 2473 60.2 35.9 34.4 62 322
12 517.8 99.2 43.4 37.6 78.2 323
15 318.6 143 55 44.1 92.3 32.4
18 389.1 187.8 69.8 52.9 99.7 32.3
21 4137 229.1 85.4 61.4 99.7 32.3
24 400 256 08.8 64.3 99.7 32.3
27 398.7 268.7 108.5 77.6 99.7 32.6
30 392.1 271.8 1144 79.6 99.8 32.6
33 386.9 270.2 118 85.3 99.8 32.4
36 371.6 267 120 84.6 99.7 32.4
39 366.9 261.4 119.1 84.5 99.7 32.3
4 354.2 255.1 119 84.2 99.7 32.2
45 347.3 248.2 117.6 87.7 99.6 322
48 318.9 2412 115.7 80.8 99.5 322
51 323.7 2337 113.1 82.7 99.6 32.1
54 310.5 225.5 110.2 81 99.5 32.1
57 305.1 218.5 107.3 77.8 99.1 32
60 296.1 2114 105 79.7 99.2 32
63 281.9 204.4 103.1 76.2 98.5 31.9
66 2714 197.7 100.8 74.9 98.2 31.8
69 261.3 191 98.9 75.2 97.3 31.8
72 251.9 184.1 96.3 72.9 96.1 31.8
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17 Taan wiumdn | aSuendeu | ;mefiesy ih | Fuandey

(i) (°C) (°C) (°C) (°C) (°C) (°C)
75 243.5 177.2 93.8 73.2 94.1 317
78 232.9 170.7 91.8 70.7 90.9 316
81 222.4 164.7 89.3 67.9 89.4 31.5
84 219.8 159 87.5 71.9 83.6 315
87 212.4 149.8 87.4 68.5 87.8 315
90 199.2 144.8 87.4 64.8 86.5 314
93 194.4 139.5 87.4 65.3 86.5 314
96 186.3 135 80.6 61.5 85.6 314
99 177.2 129.7 79.4 64.2 83.1 31.3
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mnaneuiomimide lwihigega wudifigumgd 200°C szl Inih 1dqegn

é =y 4 a ar L | ar Y U 5 U
99210AI0IMIAA993 (Short Circuit) Tisadidumu iWemar aszudaluhgaga edien

iy 0.84 A uagdausedu Wi enidwssduliihgege Tremsilaa99s (Open Circuit)

Tdedadmumiu wuhnnudsinagegaiinumidy 535 v

1. V=1IR
v usaundon e lirmuanudmmunouen
I nszuedle Ik nd M euen
R anudumunely

2. P=1V
v uzamdou Iihudle lsunnudmiumeyen
I szenie lirua e um I euen
P fia il

5.35
0.84
6.3

5.35
0.84
4.5

Ohm
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FIRENIMINATOUIAUATHGND

¥ H 5}
WTnmanuieunldlunsyedu fedfinanmdeuiivldgamngilnfinaeiiuleh

A ¥ Ay w 9 g a o "
@'IE!“]_I?N'Iﬂlﬂ'l']llﬁﬂu‘l’lulﬂ%"lﬂﬂ'l'i!.N']Ilﬁﬂﬂlﬂﬁi‘lfﬂlWﬂﬂﬁ'liﬂiﬂﬂ'lu'ﬂm HAOMIAIeHN1g (2.6)

= MCP(Tz‘Tl) +(M'M1)L x1

HU 00
M H
HU  sg@nBnw (Heat Utilization Efficiency)
1 2
M dwiinid 3 kg
! g
M, wmimhfiviiosy 1974 kg
W 8 1
M, thwinwemas ow 0.5 kg e lWnld 0035 kg
¥
C,  anudeusumizveuishdy 4184  KikgC
o E1
T,  gavmpiibineudsid 29.5°C
- :’ =4 (o]
T, PUNYUUDIUNADA 100°C
at
H  mawdouveufemaseny 26,378 kike
L e rniourenh 2,261 ki/kg

Afszdniammsldau unuailuges

_ 3x4.184(100-29.5) + (3-1.974)x 2261

100
(0.50% 26378) + (0.035%17920)

_3204.702

= x100
13816.2

=2320%



38

m A 4 = o -1 ~
Uszantmwnislgauidesaunsnda W 19ames Tudidnasnlunisnagevian

5940 T lamdelddhgegqaas w
= 6240x4.5

= 26730

=26.73 kJ

_ 3204702+ 26.73
13816.2

100

=2339%
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~ o s - s " ad = o
aundldlumsdnnamsannadeuiildfumes udinnin (Q,) nsaudou

¥
A5 ARt

Qq = n[aT,I - 05I'R + K(T,-T,) ]
Qc =n[aTI-05I°R + K(Ty-To)]

P=a(L, +T)I - 'R

_F

"7,
nssuer IWhit lvnmes Tudidnnsn (A)
wsandou i 18 nmed TusiEnasn (v)
fnaumes Tudidna$nlu 1 Tuga (126)
mmahnnuiouvoumes luddnasn (2.8x10° W/K)
S8 A darnmed Tudidnnsn (w)
aanud i Iihveanes Tudidnasn (6.508x10° Q)
anudeunldiumes Iusiinasnew)
anudeufiszinseennames ludiEnasn (W)

ey ) o ood oy
m‘ﬂgﬂﬂﬂ’luﬁﬂu‘ﬂﬂﬂﬂﬂﬁIuﬂlﬁﬂﬂﬁﬂ {K)

i)

ey o I ad =
mwguwmmﬂummmmTnamﬂmﬂ (K)

Flac)

W s

Hu)32 80T Seebeck (2.1266x10% V/K)

UseAnawdsanudou

Rigeeensinmes luddanin (Q.) MEIWhH 1 @)  uezalszdnSamiFanau ey (n)
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Qe =n[aTI - 0.5'R +K(Ty-Tp) |
Ors =126[2.1266x107 x348x 0.55-0.5x 0.55> x 6.058 x 107 + 2.8 x 107 (348 — 330)]

=1136 W

O = 126[2.1266x10* x393x 0.7 -0.5% 0.55% x 6.058 10 +2.8x 107 (393 - 346)]

=2377TW

Oyp =126[2.1266x107 x473%0.55-0.5%0.55” x 6.058x 107 +2.8x107 (473 —395)]

=379 W
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10 Ohm

(0.615)/(11.36) = 0.054

(1.197)423.77) = 0.050

(1.32)/(37.9) = 0.035
20 Ohm

(0.587)/(11.36) = 0.052

(0.826)/(23.77) = 0.034

(0.93)/(37.9) = 0.025
50 Ohm

(0.33)/(11.36) = 0,029

(0.415)/(23.77) = 0.017

0491)/(379) = 0.013
100 Ohm

(0.192)/(11.36) = 0.017

(0.247)/(23.77) = 0.010

(0.281)/(37.9) - 0.007
150 Ohm

(0.164)/(11.36) = 0.014

(0.159)/(23.77) = 0.007

©0.169%37.9) = 0004
1000 Ohm

(0.024)/(11.36) = 0.002

(0.017)/(23.77) = 0.0007

= 0.0003

(0.013)/(37.9)
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=n.

75°C (1.570(11.36) = 0.138
§120°C QO3 = 0427
#200°C  (450/(379) = 0119
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