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1 Seihbiinmnuuandrsnavesdidnaseuivaislanyinan Seebeck ldaslinnau

wansegamgiiinaviliienssudluilulave Sonusingnnsaiiii Seebeck effect
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ET \ )
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N A
electric current A

heat

;::‘Uﬁ 2.1 NNPaBIUad Thomas Seebeck (IiQL%’Uuwwﬁaa'li,ZOlB)
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wardasivilondesy naiindy fe soReIENINMeaasTaminail s dautiy diusn
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a ' a = THOL 3 A i - )
NAANUANENSgaNAl AJUT 2.2 Bendsingnisaifitia@ulian Peltier effect way Peltier &3
Wldsesrevemawasuas dadmilmhnaeadwiudonnssuiunismeeammamans sz
WisingnsaliisaeafunssuaumsiianansadidngunsaimesTuddnmnivhoudounduy

n3¥UIUNS (Reverse operation) fula
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lassaislmililseansamnnsvihangsia 4%
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Heat Heat
absorbed evolved
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nslvavesnszualnin)
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=1 wa a a s
usnaantivamesiudianyvsnvasian (2)

a’c

Y

Z= 2. 111374 8neiu,2556)

lne? O Aeduuszansdiin (Volt/Kelvin)
o Aeanilwihvesias (Ampere/NVolt*meter)

waz Y Aeanmininusauvesian (Watt/meter*Kelvin)
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@ @ [ LN o =} [ v o ay ] (3
soulunasnliwihgegn wasauanifinishanubugaavesiagilinantudiuesduszney
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woslusianvEnsluilavenaungy bismuth telluride (Bi2Te3), leadtelluride (PbTe) waw
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silicongermanium  (SiGe) e?fui‘]ui’ﬁ@mmuwﬁiﬁﬁﬂ figure-of-merit AfianvriuegtuTa
ludhgamaildens 3 4 Inglavenan Bi2Te3 mmefumniuldlussuummnduuay
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2.1.2 msineuvesaUnsalinesludiannsn

Uagiuadamnnisvesusingnisal Seebeck effect way Peltier effect LdSuUn samu
&) '3 a o a o e & < s
Lﬂuqﬂﬂsmma'ﬁuaLanmnwmmumunsxmumsqmwamamﬂu 2 jUuuu Ae Tnsnani
¥9u (Heat engine) uazdnsnaguaiufou (Heat pump) agiinseenuuulassainawesgunsal
LUNILARIUNTNATUNITVTUR 9T

n. gUnsalndnlwinainanuieu (mudsingnisal Seebeck  effect) 138091

Thermoelectric Generator (TEG)
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(TEC) 3@ Peltier cooler

n. wasludianvinauuasisnes (Thermoelectric Generator)
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v. wesludidnvingawas (Thermoelectric Cooler)
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gﬂﬁl 2.6 Thermoelectric generation (Heat engine) (I5a38unmsdeans,2015)
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gunsalmesludianvsndindntuluiBeni dive WwiNIesHIUNITIIvuAdayalanie
(Specification) ~ ylvwwIAiLA JU31¢ kasidsiniivpwead waligldawnsadenldauls
vannvanen1dnguszasd lneluniswdanisgnamnssumesludaunsdngsiesiati wuud
UagLOU(P type - N type) sggnihundmiSosunusuaunyliindoadususufunnasiiii wa
1 o a v & d v & & 4 Val o E < <
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Top of device: cools down

Ceramic L':"!'
base plate = .
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plate not shown) = B e i

Bottomn of device: heats up

i
SR metallic pos. thermo= neg. thermo-
TRl Ty comductor elament (11> 0) element (11 < 0)
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4.1 wan1svaaasnunulglunisvagasg

nnnsnnaedlnsligamgll 2 gamailunslinesludidnvsnduanlniinlaes

a = %‘ 2 o 53 =
RILYEREY 40.6 a9ANTa Y LLai‘J‘LJ"ILEJUWQQJWQJJ 2.7 NALTaLad

A3199 4.1 Wisldwmesudidnyznd1ialenantsmeasessn

s

Ugui

wssuludadle szl
0.298 0.06
0.301 0.06
0.299 0.06
0.300 0.06
0.298 0.06
0.301 0.06
0.300 0.06
0.298 0.06
0.297 0.06
0.300 0.06

i 4.2 deldinesludidnuing 2 Mdeuuveynsulsianisnenaadd]

wsssulsndle nsewaile
0.581 0.06
0.595 0.06
0.593 0.06
0.584 0.06
0.593 0.06
0.589 0.06
0.597 0.06
|
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wsasulwdnile nseuaile
3.012 0.06
3.013 0.06
3.014 0.06
3.015 0.06
2.015 0.06
3.012 0.06
3012 0.06
3.013 0.06
3.003 0.06
3.012 0.06

AmmaalWiAlaannisnaass

AMANUsEENSTUATAILNSaATR Nl

R 1V
= 0.06*3.013
=0.18WwW
& WA
= 0.3/37.9

=0.007 (W/K)
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gﬂﬁ 4.5 \ilovnnisaelWLED ung
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nnsvaaeslagldoamgll 2 gungiiluntsliimesludidnindudnl i laofvigudi
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a P o a & O @ o -
M99 4.4 Waldmesludidnysnd 1 slanansnaanissi

wssuliiile nseuanle
0.245 0.06
0.245 0.06
0.246 0.06
0.244 0.06
0.245 0.06
0.245 0.06
0.245 0.06
0.246 0.06
0.244 0.06
0.245 0.06
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- - g ad a ¢ w v o &
M3W7 4.5 Weldimesludidnnind 2 fresunsuldnanismaasasifl

wsssulsiile nseuanle
0.490 0.06
0.489 0.06
0.490 0.06
0.489 0.06
0.489 0.06
0.488 0.06
0.490 0.06
0.488 0.06
0.488 0.06
0.489 0.06

137 4.6 disldinesludidnming 10 fhdeaunsulduanismaasadail

wssulsh e Assuaile
2.488 0.06
2.489 0.06
2.489 0.06
2.489 0.06
2.490 0.06
2.488 0.06
2.487 0.06
2.488 0.06
2.487 0.06
2.488 0.06
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nnsnaneslagldgumgl 2 grumgiilumsliesludidnyindndnlnilneshigui
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wsasul il Nssuanly
0.252 0.06
0.252 0.06
0.252 0.06
0.251 0.06
0.251 0.06
0.251 0.06
0.252 0.06
0.252 0.06
0.251 0.06
0.252 0.06
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wsesulidile szl
0.500 0.06
0.500 0.06
0.507 0.06
0.500 0.06
0.501 0.06
0.501 0.06
0.501 0.06
0.500 0.06
0.500 0.06
0.500 0.06
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wsssulwsiile AsuaTle
2511 0.06
2.511 0.06
2512 0.06
251 0.06
2.511 0.06
2510 0.06
2510 0.06
2.510 0.06
2511 0.06
2.512 0.06

insvaaedlagldaumai 2 gaumgillunistimesTudidinvindndnlnialneiiigud

gaumgil 46.6 peralea uazuuiufionmall 2.6 s ain

M3199 4.10 Waldmesludidnnsnd 2 Mmdeauuldtanisviaass st

wsasu s diler Aszuaile
0.3224 0.15
97325 0.15
0.326 0.15
0.324 015
0.324 0.15
0.326 0.15
0.326 015
0.325 0:15
0.324 0.15
0.325 0.15
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