wwiaandnlninannmiaudeay
(Electricity from The Heat)

U3I.
U3
U3I.
U3
U3I.

SN RIGE

UNANIY
NDUTU
duUNISAY
UDEYLN

¢
INGIFHE

Tassnuidudiunisvasnisfinemunangasinieudngwin e
WIsANLAY wamsdneemslest (Blannsaiind) Un1sfinw wevo

TsaiSeudiannsaiing no9Inennis nsudiannsaindnunisise



o Y

#091ASI9U  LAsaeNARlNHNNmNANLS U

v o
NIANI
v

U3. ®

[

fl

@

U
U FIUN

1459, AN
UTI.UFNA

AgIUTNE

allo,

.9.9. lnsasal

dgaufnen
UnsAnun

U3a. 1REsRAnR uAned

Woudy

dunssal

1DEYLN"

WYUs2YS

so.olals  SaAs

7 5.0 U d@oulsvans

Sumae

T5a5sudiannsetind nasineinisnsuddnnseiindnimsise
b&no



£

UNANED
TnssuAsseiusil Tiagusvasddavhiuile taeliiuszaufofivianssumi
iy gundy viliunsiiuilaiindesatng 6T lWdesaindunssuisanuaznin uagldly
grugniduliindy  Taensldmnuiamnuanunsaifsadvivdidnnsednduiniuaudn
a¥9assd lngmshaures agldmsmemannuouainmigusiu Themoelectric funils
duBnduftazszuisanuioudae Heat sink Wovisaosdiuasisiu Themoelectric i
ATILANAIYeIgANT Wnufagndnlniieanun 9andusaees Booster ety Input

19U Tuga Step Down 5V 3A Port USB ttesiliinluldaru lidrazidunisuisa Power
Bank visestalvldeaing



nnAnssuUsENIA

Tassruidos wdalwiinmanuiou dlddnsaqarslulddefdosaninu
vounszAn w.a.Usy enntimin Wuedhgsilfleniauazernsdiivinulasanuldun
5.0, olawsfe 9A9 999 3.0 QU9 @ouUsEans uag wa.e. lnsasal Sumas AlKMUTAw
wugtlumsfnwfua hemiednassiangunsaifiviauazisnisdmilassnuivdnay
fuSadsiefauedinhonsuveunsznanduediegdly  lenail

YBNTIVYOUNTTAMBIANTOUNUNNBIINGINT LsaiFoudidnnselind naele
Auuzinauedoyaiiuuszlevilunisdminlasenuizes naalnfianmianudeu au
UsraunadiSanuiuagnaustloviiveneulituag eransdyniudaduliandiungs
yoanszrLauansmiaTwiAlinUsgndldrumnsoadtumuildaudiSauazeensy
vaunszAn Dnnansm AlrdddalunsfnwiaSounagandnlunguiilinausuiiody
HuegrailumsinlesamudrdnaunseisUssauamudisa uaranineianeddminlassy
yeveuUNTEAMNNYUATduTmelunsvilassnudes nanliianmianuieu uaz
onansataudSagasliTed



GUETY
undi 1
unin
1.1 fuazaudfyvedlasey
1.2 Ingusasn
1.3 auyAgIuYeINISANY
1.4 99ULIRYBILATIU
1.5 wafinninazlasu
undi 2
nnufiigada
2.1 %@gaLﬁaiﬁUThermoelectric generator
2.2 DC Converter Step up wUasln 3-32Vdc to 5-35Vdc
2.3 Step Down Dual USB output (9V-36V to 5VDC 3A)
2.4 FATINTEUIEANN5DU (Heat sinks)
undi 3
FuABUNMIANTIUNNS
3.1 vdenlaezunsunisviauvena3sswanlniiainmenuseu
3.2 21995571 VBITEUU
3.3 FudruUsEnaUves LrsewanlWienwmALSeu
3.4 3eailefldlunisuszneuiiasosmdnliihanminnudou
3.5 35Msaiulasenu
3.5.5 JunounIMAaes LA3psraRlrThanALSoY
unii 4
NANISNARDY
undi 5
ayulymuazdatauauue
UIIUYNTY
ANANUIN A.

AANUIN V.

O 00 U1 N N DN P P, Rk, R, R

W W W W VW W VW O P P, R R, R



o
UnM 1
unii
1.1 NUMATANUFIAYVDILATINU
Uagtulwiiduladedrdyngaladeonds dwsunisisedinlszdrfuvosuyud
n1380d15 n1sauuran n15liA1u3 n1sfine Fuduldeuladdyaziiniu uay &
Usgansnmlidladnn <l
nmsUszaulyminsdiiiinandeiidAainsssuydvinliliingndnuinuis
% (% dy a v 1 = 1l [} 1 o e A
Jandaunsitunigndauinainlanaeuen wu eliiilniihdesadng waznisldinsdwillete
tuidssasddluihanuuneess dufauunmesinun sfliaunsedeansiuyananiauen
1§ waz nsiagmss@inegiiiosennutiawmde Inelifilwihdosainsiduin wuriu
Y | vy a v a ¢ < a
ndgmdinandadauuifanisuilatdym nenslauseivg isewanlningin

wimmdeu lagldanufouannisisnussenns uwdaliiinlasly wiu Thermoelectric
generator fianunsandnivihainaiufeuld thunussgndld
1.2 InQUszasA
1.2.1 diothanuiilsdnuin 20 unszgndldainedessivg
1.2.2 WieRninwznnsliiedesiiedidnnsedinduaziaiosiioris
1.2.3 WievhuinnssudsUssivginusegndlilutindsedriu
1.2.4 WethuinnssudsUssivgintiomaeiUssaufofiviansssuwia
1.3 auyAgIuvaInIsinw
Wiy Thermoelectric generator finaantflunisviiaiiusounseauiu Wevinisleu

Fryanadl DC TS wry fudufavosududuniozdu wardndunilsazfou dufu v
Tiisaeafuvosusiuigumadfidnatu TaedundddanufeunnnniiuseimsuasBndu
¥N15An Heat sinks sU78ANEoU iliAan1sisvesdidnnseu neluwiuiuindy
dryaraulniin DC panIN
1.4 YaUAYDIATIU
1.4.1 [lunsiiamefeRURnsssuia
1.4.2 nangniaulniindu
1.5 wafiandnazldsu
1.5.1 tnEsuamsaimuiildiSeuszndldle
1.5.2 iniFeuannsoliieesdiodidnnseinduazinioiiordld
1.5.3 ansnsnthuinnssudaseRviunussgndldluiinysear fuld
1.5.4 annsathuinnssudsssiviindiomdeiUssaufeitRansssunale


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi75tmM5-XYAhVJo48KHWPtD_MQFggwMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FThermoelectric_generator&usg=AOvVaw39bLxTM5CirE8apmFxXG20
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi75tmM5-XYAhVJo48KHWPtD_MQFggwMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FThermoelectric_generator&usg=AOvVaw39bLxTM5CirE8apmFxXG20
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi75tmM5-XYAhVJo48KHWPtD_MQFggwMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FThermoelectric_generator&usg=AOvVaw39bLxTM5CirE8apmFxXG20

o
unn 2
aa v
NOPHNNYIVD
a o S do & ! a = ! ' a
dwsnvaensvilaseauil N9luegedadunisnazdsenaudiusing 9 89 InxEn
Tnlfihananufeudiseiu wazannsaliniasinnulanuinguszad desdin1sinsiei
v I~ ! g « < ¥ d‘ o o A o !
wazydeyangufludiuiug Wedudeyanaztlldlunisvillasenu uasioimuise
MepnszEInilassuladuideiiionsfnydeyauas nguidng o Al
2.1 NufvesiiThermoelectric generator
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2.2 DC Converter Step up wiaslil 3-32vdc to 5-35Vdc

Specifications |[Value

Type Non-Isolated Boost ( BOOST )

Rectification Non-synchronous rectification

Input Range 3V ~ 32V

Output Range |5V ~ 35V

AA ( maximum) , load 18mA ( 5Vinput, 8V output, no-load is less
Input Current , :
than 18mA . The higher the voltage, the load current increases.)

Conversion
o <94% (the greater the current, the lower the efficiency)
efficiency
Switching
A00KHz
frequency

) 50mV (the higher the voltage, the greater the current, the greater|
Output ripple oole)
ripple

Load Regulation |+ 0.5%

Voltage
) + 0.5%
Regulation
\Working
-40° C~+85°C
temperature

Dimensions 43mm * 21mm * 14mm (length * width* height)
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routilUlFursasulasussi DC TO DC Converter nndsidudasierusediy
11980 (OUTPUT) Aaumnads Tngisn1ssernanunsnsilédsd

1. Marwseinse Ydumssouvassreliddesussdurnd (IN) Wigndaugasy

2. thifaRfimeernguussty (DO) Tifgandn OUTPUT w13993

3. Wlvmanuusuadndes quiuiiumuusuails @amasuadi) nyude
u3o vufogfimnanisiudsuniamesussfunuinedadiives andudusidusionn
pudosniadiossaussfuaiananiaiauds arunsoiludegunsaisng q (Load) Témna
GERl

RO YANATUUAWSIAY DC-to-DC iaAtwes

- m,\_/‘ ' E
Battery y
X/.

nyUUSUHORAIAILTIAULIRON

DC Boost Converter 29951590 Ul A1ATszuUaINT vineusieledues
XL6009 lraanuuumdigiudulediuaiseniion LM2577urilUseansainganingdessain
AMUDlUNTAINTagaila 400kHz wazlassadranielumdu MOSFET anunsasnenseuals
avdm 4A
Y 9 o o

Fulsl input AU 5-32V Lazaansausul output laRsus 6-40V

29958°115069A I input MUABINITIARIEAITUSUAT R- Trimport #a431n#IAT
Wa22995398vNsUSULSSRUl output TvimsignlusiRusiuseiu input aguUsiuAnY

A8AANTELE output gegatUeaedu = ( volt input x 4A) / volt output 13U
w539 ulWINLUALADST 12V daanisiulidu 19V = (12X 4)/ 19 = 2.5A (N¥gan)

I o v oo | o I ¥ ' P ' ¥

29958 kaunsnanukssrulnin NI wrasanele Tunsalldausawiaglinlsigay
LAY 30W

U9AI5539 JUl MUUTULTIAU output LAY 48V 1H8931nagvinlie IC dunie
\Hesnisasseninssualiuandunssiuiigdu dauumastine input desdiaruaiunsaly
nenseudld Product Specifications



DC to DC Converter: Step-Up / U“aﬂauwas‘ma% / Boost Converter
2999iuusedulnin Tddmsuusuiiansedy DC THgedursafnussfuuuuuiudldnn
fnszuaiszydunszua Input 73Uldgean ndnnisviiauvensasie Mnszua input lu
wanduuseiu Output ﬁﬂguéﬁLﬁuLLiﬂﬁuiﬁﬁﬂ%uuﬂﬂL‘Vi”ﬂ,‘ﬂil nIzwanIzanaINniuiy
A5AnNszIE Output laguszanafnalaann

W399 INput AR NT¥AA input 298N WA 1113 FBWSIRY ouput IINTY A Fae
0.8 19U 293538y 6A ussiuliidfisoldau 12v aafuld 72W) mnufuussduuiesnl i
2avnszuagsaaiiazldldannsamldan (72w/ 2av ) x 0.8 = 2.4A

Im@aﬁﬁﬁmﬂaa XL6009E1 4 Amp step up (boost) Bsanunsaldusetulniinendn
fisfigauind 5v uazifiuseduienvinnligeds 3sv Tugadivfoudasinfinatss
(Potentiometer) fiananunsaldifieusuusafuluiiaioon daust trimpot & 25 soUvRINS
U3u auianunsnuiuievimmvedugalvinsaussiuluiiiigadesnisdiulas Boost LIWIENA
Tunsifuussdulnifidmualdegnsdisais uinsiudunindeusuduyureanszua
wmadesninflofisuiunszualiindndesanfuiuvamssuliussiulnivieen
Fosgeniussiulaiihedfilsin

2.3 Step Down Dual USB output (9V-36V to 5VDC 3A)Imf§]a Step down 9-36V Ju 5v
WU 2 Port USB nszuagean 3A unsvhauadiedy szuftinesuesiivnda nsdmisleto
WU easinddsuain T DC Wy DC windues drussuiimesvasiivnss Insdwiilede
luazsul AC 220V Waswdu 5vde wdnn1sinaulagazyimdafivinusuliusssiuly
nsvuanseiioanun Idulnnszuansedi 5vdc fioanunds Port usb TlddwsuEsUYISa
nsdnvidodo v3e dududuieasanusafuLuy Step-Down w3ai3undnuuuin Buck
Converter (UnnauLiasinas) slfffamLLiaé’uﬁ]'mLLiqé’uqﬂﬁs?waa Tudnnisainda-samdeni
(L) Jwhdauseunazauagdemalndes limilouiunisaauseiulasly IC nszna
78xx / 317 ﬂbaiﬂﬁiﬂ?j’mé“ﬂmiawauﬁﬂﬁlﬁmmm%fauqq 19958nRRUnesnesIiloanusady
aswd9zldnszua Output nty



Tugauvadinain 9-36V iWulnuy USB 2 Port 5V nszuagan 3A
. Input: 6V-40V

. Output: 5V / 3A (MAX)

. Efficiency: 92% (MAX)

. Switching frequency: 150KHZ

. Operating temperature: -40 °C-+385°C

. Size: L 59mm * W _21mm *H 17mm

. Load capacity: maximum output 3A (with two mobile phones at the same
time)

. Scope: mobile power, mobile phones, flat panel USB5V power supply
equipment

2.4 FaFeniszurenduiou (Heat sinks)

Fndad vi¥e unsszureafudou (Heat sink) Tussuudidnnsoind iududiuds
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mheUszaananans fuineyszananansmiing
anuiEndedszuteainuiou (Heat sinks) eniunaufiomes

nsviauluszuuesufiames Jadeiidudynmdnie anudeu dsgunsaif
AeliiAnAufougefitio CPU B9 CPU shamudanuiile fasfnaudoulduintumiidy

Y a

1 I3 o a o < d’l | an = d‘
’t’]EJ'Nl’iﬂGﬂiJﬂ’ﬂ'i!UUVl'NUiHV]NNﬁGIﬂWEH@JLLm‘U{jﬁgﬂﬂuag QﬁﬁﬂﬂiuﬂqﬁLLmﬂ{jQJJW‘lLi@ﬂﬂ')’lll

Y
a ¢4

Sou Afen15An Heat sink (BndA Aogunsalivhelunisszuieanuioun)
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https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B8%E0%B8%9B%E0%B8%81%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B2%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%A3%E0%B8%B2%E0%B8%99%E0%B8%8B%E0%B8%B4%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%94%E0%B9%82%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B9%88%E0%B8%87%E0%B9%81%E0%B8%AA%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A5%E0%B9%80%E0%B8%8B%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5%E0%B8%81%E0%B8%A5%E0%B8%B2%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5%E0%B8%81%E0%B8%A3%E0%B8%B2%E0%B8%9F%E0%B8%B4%E0%B8%81%E0%B8%AA%E0%B9%8C
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https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B0%E0%B8%A5%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B0%E0%B8%A5%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%94%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B0%E0%B8%A5%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%94%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B0
https://th.wikipedia.org/w/index.php?title=%E0%B9%82%E0%B8%AD%E0%B9%80%E0%B8%A7%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%84%E0%B8%A5%E0%B9%87%E0%B8%AD%E0%B8%81&action=edit&redlink=1
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3. vowaAd+oraiilloy Tasassdnivgidnasiivnunarsidudaianinvesdiigyinain

N0IUAY kagAIUINezgiliiey Fardudasenitmaunsiazergiiflonasilansdigin

Y

Anufeusgieliiidudawwuainiazaemauioulad ilviussdnsamlagsiuaniwuy
availllenyiagu, 1A1UsENdR wazntnluINIUUUNBIUAITIATY


https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%94%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B0%E0%B8%A5%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%8B%E0%B8%B5%E0%B8%9E%E0%B8%B5%E0%B8%A2%E0%B8%B9
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unii 3
%uﬁaum'iﬁ'nﬁums
Tuunilldosuieiznisesnuuuudazdiruiildlulasssnud Usznouludae
vBanlaozunsun1sineuees tadesdnliiiannmiainudou 1995570 Judrulseneu
wiesdleldlumsusznauiaiswanliihanmeanudou uazdsnssudulasey
3.1 Udanlaazunsunisinauvasassswanlniinannmiaanudou

Heat sink S2UN8AN50UAN

WY Thremoelectric

=Sk

luganlasln 9-36V 1uUSB 2Port 5V

A I3 o 5 a o
e 3.1 vaenlaegunsunsinureuasawdnlniiannmianusou
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a1namd 3.1 Wuvdenlaezunsunisvrcuvenaiswanlifiiainmininudey 1
druusznaulusie wiu Thermoelectric generator SuauSauaINMN Heat sinks vhwthil
SLUIUAIIUTOUVDIUKYU Thermoelectric generator DC Converter Step Up iy
Booster ifiuluga Step down output 88n 5vdc Wlurrsaiuii Power Bank
awnsnesueszuulnesuveinsdnuaiosnantiiinnmaudeu Tas wevhnnsly
wilumsusznavemis weenslndivfasnsadalnil4le

3.2 ATTIUVDITTUY

Heat sink S¥UN8AILSDU

l AUSOUINNLAN I

ANA 3.2 2995574
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L

3.3 JuduUsenauved NIBINARINTHIAINMIANSoU TRl
3.3.1 Yuihgu 1 gn

ANN3.3.1 Yuualu

3.3.2 WU thermoelectric ganarator 471U 4 L

.
vt |

mwﬁ3.3.2 WU thermoelectric ganarator



3.3.3 Heatsink 97147U 2 94

mwﬁ3.3.3 Heatsink

3.3.4 DC Converter Step Up wiasln 3-35V to 6-45V

AW713.3.4 DC Converter Step Up wdasln 3-35V to 6-45V
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3.3.5 Step Down Dual USB output (9V-36V to 5VDC 3A) Iu@a Step down 9-36V Ju
5V WUU 2 Port USB nsgueggn 3A

ANTi3.3.5 power supply

3.3.6 YBUNIVLD VUM 10 x 10 U7 19U

AINN3.3.6UDURAINID



3.4 13N g lun1sUsEnaUNIASaINan lWNNaINMIATUSaU  Ling
3.4.1 Meter
ANA3.4.1 Meter
3.4.3 azlu

Amiz.a.3 azlu

3.4.5 @l

AWi3.4.5 auluii

i
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http://www.priceza.com/s/%E0%B8%A3%E0%B8%B2%E0%B8%84%E0%B8%B2/%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%99%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2-Bosch
http://keywordsuggest.org/gallery/729529.html
http://www.ruangsangthai.com/%E0%B8%95%E0%B8%B0%E0%B9%84%E0%B8%9A.htm
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3.4.6 WIDILDUANIHALAZN

ANN3.4.6 1ATLDUANILATAZN

3.4.7 glsgnud

a

ANN3.4.7 alsgnua

2.4.8 lumaruwuu

ANN3.4.8 Tuarsikuy


http://www.lazada.co.th/smile-shopping-40-6816405.html
http://www.paintitezy.com/articles/42091127/%E0%B8%A7%E0%B8%B4%E0%B8%98%E0%B8%B5%E0%B8%9E%E0%B9%88%E0%B8%99%E0%B8%AA%E0%B8%B5%E0%B8%AA%E0%B9%80%E0%B8%9B%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%9C%E0%B8%A5%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%A1%E0%B8%B2%E0%B8%AA%E0%B8%A7%E0%B8%A2%E0%B8%87%E0%B8%B2%E0%B8%A1.html
http://www.paintitezy.com/articles/42091127/%E0%B8%A7%E0%B8%B4%E0%B8%98%E0%B8%B5%E0%B8%9E%E0%B9%88%E0%B8%99%E0%B8%AA%E0%B8%B5%E0%B8%AA%E0%B9%80%E0%B8%9B%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%9C%E0%B8%A5%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%A1%E0%B8%B2%E0%B8%AA%E0%B8%A7%E0%B8%A2%E0%B8%87%E0%B8%B2%E0%B8%A1.html
http://shoptnk.com/chemical/rust-protector-and-converter/3m-underseal-rubberized-undercoating-08883.html

3.4.9l9A29%man

3.4.10 Yun?

3.4.11 viavia

ANN3.4.9 Tuarernan

AMR3.4.10 Funa

AWA3.4.11 vievia
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3.4.12vpAuANUS DU

ANN3.4.12 oA uANSaU

3.4.13 len , an3

AM713.4.13 on,ang



3.4.13 p3padesln

AT 3.4.13 seadesluih
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3.5 3N niulaseny
3.5.1 Uszynlaseanu

yhnsuszguiuanslungulassnulaeiingiivnuaeslvidiuugiin wazuanuas
mihfusiazauiiagfesiuiiavey

3.5.2 dududaya

Aumdeyaiifsideslunisvinlasss mdoyavesusu Thermoelectric generator
ndnN15911971UvBLHY Thermoelectric generator way gUnsaiftvilazay $auds
UB3A booster iU UasA converter MNUNAITDYARA 9
3.5.3 Jupaunisusznau in3esndalnihaininiaauieu

3.5.3.1 Aatiuthdiudaureen

A 3.53.1 siarndu
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3.5.3.2 wuatuvauuutulilidsinuay

AM3.5.3.2 susu

3.5.3.3 wzrduiiansanlidunszunsesasanu

ANN3.5.3.3 LANZATLLNTITOINNUY
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3.5.3.4 @1zaUulmidudes

AINN3.5.3.4 1372AUU
3.5.3.5 U5eNaudueu
P TJuiianzyinnsewn s talutiu

ANN3.5.3.5 Tanseunsa
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3.5.3.6 Usznauuiu thermoelectric generator AU Heat sink

Al 3.5.3.6 Usznauwsiy thermoelectric generator AU Heat sink

3.5.3.7 NudUU

AWT13.5.3.7 WuaTy
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3.5.3.8 11yAukU thermoelectric generator Anfuly
111 thermoelectric generator 1Usznaunu Heatsink undaaanuaidulaenis
Tangdugafniudatiu

AN113.5.3.8 ALK thermoelectric generator Anfiuly

3.5.4 #9993
3.5..1 n15A 9 WH U thermoelectric generator 1 g i U thermoelectric
generator 114 4 WwiusaaYNIUAY liladaIn1slIadfig

AT 3.5.4.1 NSRDIATUHY thermoelectric generator
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3.5.4.2 sioanglugayauasla
lngn1ssieanenusy thermoelectric generator ludsyauuasindasdaligne

AMi3.5.4. 2senelUdyauuadlyl

3.5.4.3n'1wia'nai°uﬂLtﬂaalw was wumABIIdsadl

mmwmammmu thermoelectric generator Wsedd Uaim booster lagany
maammmwmmﬂ oy ae Wenndeudriithay vedesanediiigny input Aeldd
output Uaiitauinuazau suaneluidhiiuesa converter Iwgﬂm wasldeu output My
USB w13918171 wusmmessdsesi

A9 3.5.4.3 N1560RTYaLUasli uwag wunmeassdisediv
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3.5.5 4uABUNNISNAABY 1ASBINARlNH nNANLSeY

Tunsneasaesosdnliiiainmiaudou Tnglianudeulaenisldnondias
SoulUfidumfifnwsiy Thermoelectric generator Tnanisnaaas vhlaglwmnusewdy
szAuAULSIYDY Wdealaueuissniidaissaunussau lnedunaazufinnaliad
Pl wazneaossamIosLU
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Useansnm lanan1s@nuyinadl
Uslgvivaansaananlwiiannmininusau

una 4
NAN1INNEBDY
1INNSANBWATDINAA WA INMIAILSDU FelamfiunisAnelang nsnaaau

Lanynsananlnildlueugnduls

2 ausnsainlismderusvaudeiuRnnsssunale
Tunaun1magauUTEaNSMNIATRIHER lTANAIANToY
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AneInlaaliunislunisnaassasoandnlniiainminiiuseu lnglviaiy
SoulnanislaiasesvansoudnlundnumAifaudu Thermoelectric generator laans
naaed Mlngliaudeuaniasesdianiouies2 Auseu 400 ssawaded lagduan

wazvurnuallantuwaudnle

ANSIHENINANISNAABIASIN 1 (Vauzdalairrugandadlu)

seaunes | syezinar(wii) | daanuiineass | Tadnla(v) AsThaNIA(MA)
2 1 #09538U 1.2 105

2 2 #09L38U 1.6 170
ANTIUAAINANITNARDIATIN 2 (VauzpinugauUadln)

seauies | syezinar(wil) | daauiineass | Taadnla(v) Aszanla(mA)
2 1 #09L38U 5.1 101

2 2 #99L38U 5.3 135

NA59AU NUILeYINsAdUNSIuNsnaawAIaaNdn i nmIAIusau taeld
AnusoulaensidiasesdianseuunluNvram ARaLEy Thermoelectric generator 1ag

nsnnand Miaglranuseudusziunnuwsaves wnseullrauseufosuiladuiesauniy

SEAU neTunawarTUANNalIannte

wrdsaguladnennudsuiatuinlvaiud19vesgungisenitauny

Thermoelectric 117U 1NadAlAIIUINVURILEIU
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unil 5
ajulaynuazdaiauatiue

5.1 ayUnanIsAne

5.1.1 MaUszAugiaTasnanlwianaauiau
IsaTeamdnluihanmianuieu Adnuasieiu fe

LldanuSounndnlniih

2. ansahlutiewdedUssaudeidfainsssuvidla

3 anansondalaildudfeumay

5.1.2 ManagaulszAnsawiaSawaalniinaininauiou

Tnsn1snadeudszansaimiedeandalniinanaanuieu wuimdsanduye
wiasludroutput Al anunsaldmsamnneswuaduazinsdwidiotels viovsldtunaenln
ATULED 1 151Tsaguldinsannsandslnih Ingltiedosdaliiannanuiould
5.2 afus1ena

wSeananlninanmAuSeu Uizawﬁﬁﬁu el Wiy Thermoelectric generator
Fefinmautilunisudnlniilag uly Thermoelectric generator fn9iadaIIUTDIUKULAR
ANuLAsYesgamnll Aedunilsousuniudu szndaluiiesnun Tndildazsuasas
booster Tilsesiuga MnTuRTUUESA de to dc converter step down OUTPUT#iA® 5vdc
3A port usb
5.3 Ugynuazdsuily
5.3.1 Uy

A AUTDUTENINININAUREUDIUHY Thermoelectric generator laim1eiuuINIg
villadnlstios
5.3.2 FuAbateym

f9 91NMOULINTIRDAIVBILKY Thermoelectric generator LHuLULYUILAY T9
Wasunmssesandueynsy ielildlhasigedu
5.4 daiauauu

5.4.1 ¥ludesanligauladiifuunamdanudy Wy foiududn qwdaau
WA fing Huq

5.4.2 M3fassgunsniuastunaummhisauTziinge T

5.4.3 tuneumsseadlilemsdanainmsseaglninsadanielsl

5.4.4 msauangliasiinistesiuvainanuieulagldvieiuaiuiou
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UITUIUNIY
http://www.mechashop.com/store/product/view/%E0%B9%81%E0% B8% 9C%E0% B9
%88%E0%B8%99%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%AT%E0%B8%B2%E
0%B8%A1%E0%B9%80%E0%B8%A2%E0%B9%87%E0%B8%99 %E0%B9%80%E0%B8
%97%E0%B8%AD%E0%B8%A3%E0%BI%8CIEN%BI%8E2%E0%B8%AL%EN%BE%ADY%
E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%97%E0%BS
%A3%E0%B8%BA4%E0%B8%84 9%E0%B8%84%E0%B8%BI%E0%BE%AS5%E0%BI%80%
E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%BI%8C_%E0%B9%81%E0%B8%9C%EN%B
9%88%E0%B8%99%E0%B9%80%E0%B8%IE%E0%B8%B5%E0%B8%A2%E0%B8%AT%
E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%99 TEC1 12710 TEC Th
ermoelectric Cooler Peltier 12V-26207278-th.html
http://www.mechashop.com/store/product/view/DC Buck Converter 3 35V to 6 45
V_output Voltage booster module-26212312-en.html
https: / / www. arduinoall. com/ product/ 1483/ dual-usb-output-9v-36v-to-5vdc-3a-
%E0%B9%82%E0%B8%A1%E0%B8% 94%E0% B8%B9%E0%B8% A5-step-down-9-36v-
% E0% B9% 80% E0% B8% 9B% E0% BY9% 87% E0% B8% 99-5v-
% E0% B9% 81% EO0% B8% 9A% EQ0% B8%  9A-2-port-usb-
%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%BI%81%E0%B8%AA%EN%B8%AA%EN%
B8%B9%E0%B8%87%E0%B8%AA%EN0%B8%B8%E0%B8%94-3a
http://www.cothai.com/product/1069/%E0%B8%8B%E0%B8%B4%E0%B8%87%E0%B
8%849%E0%B%8C%E0%B8%A3%E0%B8%B0%EN%B8% IA%EN%BE%B2%E0%B8%A2
%E0%B8%84%E0%B8%AT%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%BI%89%E0%B
8% AD% E0% B8% 99-% E0% B9% 80% E0% B8% A2% E0% B9% 87% E0% B8% 99-
%E0%B9%80%E0%B8%IE%HE0%B8%AS%E0%BI%80%E0%B8%97%E0%B8%B5%E0%B

8% A2% E0% B8% A3% E0% B9% 8C-
3%E0%B8%AA%E0%B8%A5%E0%B9%87%E0%B8%AD%EN%B8%95-6012520
http: / / WWW. research-

system.siam.edu/images/coop/DESIGN_AND_CONSTRUCTION OF ELECTRIC GENERAT
OR_USING_THERMOELECTRIC/ch2.pdf

https://www.thaiconverter.com/category/3/dc-step-up

https://www.thaiconverter.com/category/2/dc-step-down
https://www.youtube.com/watch?v=YhynSkFUQOs

https://www.youtube.com/watch?v=6L mDAFBBPK

https://www.youtube.com/watch?v=lnv-VYOcOKUk



http://www.mechashop.com/store/product/view/%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A2%E0%B9%87%E0%B8%99_%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%97%E0%B8%A3%E0%B8%B4%E0%B8%84_%E0%B8%84%E0%B8%B9%E0%B8%A5%E0%B9%80%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B9%8C_%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%9E%E0%B8%B5%E0%B8%A2%E0%B8%A7%E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%99_TEC1_12710_TEC_Thermoelectric_Cooler_Peltier_12V-26207278-th.html
http://www.mechashop.com/store/product/view/%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A2%E0%B9%87%E0%B8%99_%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%97%E0%B8%A3%E0%B8%B4%E0%B8%84_%E0%B8%84%E0%B8%B9%E0%B8%A5%E0%B9%80%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B9%8C_%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%9E%E0%B8%B5%E0%B8%A2%E0%B8%A7%E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%99_TEC1_12710_TEC_Thermoelectric_Cooler_Peltier_12V-26207278-th.html
http://www.mechashop.com/store/product/view/%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A2%E0%B9%87%E0%B8%99_%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%97%E0%B8%A3%E0%B8%B4%E0%B8%84_%E0%B8%84%E0%B8%B9%E0%B8%A5%E0%B9%80%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B9%8C_%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%9E%E0%B8%B5%E0%B8%A2%E0%B8%A7%E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%99_TEC1_12710_TEC_Thermoelectric_Cooler_Peltier_12V-26207278-th.html
http://www.mechashop.com/store/product/view/%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A2%E0%B9%87%E0%B8%99_%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%97%E0%B8%A3%E0%B8%B4%E0%B8%84_%E0%B8%84%E0%B8%B9%E0%B8%A5%E0%B9%80%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B9%8C_%E0%B9%81%E0%B8%9C%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%9E%E0%B8%B5%E0%B8%A2%E0%B8%A7%E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%99_TEC1_12710_TEC_Thermoelectric_Cooler_Peltier_12V-26207278-th.html
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AMANUIN N.
o [ v E a b4
ArvgeAAIanEnlnINNALTaY
1.7anaunsal NldUsznau inTauanlnniannmIalioy

il 1 Janaunsel MldUsenau wTewmdalniainniniuseu



2. @5190509nanlni1anmAudau
2.1 NudvY

AN 2.1 nuddu

2.2 AauHuThermoelectric U Heat sink

ANN2.2 AnkuThermoelectric iU Heat sink
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2.3 UsznauyaunuThermoelectric AUAILA

i 2.3 UseneuyaunuThermoelectric fUAImT
2.4 27995V Thermoelectric
1AENIARUNTUAUNNUHY

AN 2.4 ADI9TVBILEU Thermoelectric
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3. Usznaugauuadiv
3.1 sieanganyaThermoelectric lUgndasyaudasiu

Tna18 @ g9 aLINNTIaUwaL A FMABIABINNIVIUIN
T ey
EY

AN 3.1 sieaneanyaThermoelectric lUgndeasynudasiu
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3.2 sia'aealwml,ﬂaa‘lw WAz wunMasIaIsadln

mmawmammmu thermoelectric generator R ‘Uaiﬂ booster layany
maaumwmmmn way @elenndendfitiau edesarediiigny input doludiuy
output UnATdauIn uazay suangluidnfiueda converter’lmgﬂm wandeu output My
USB w13914171 wummessdnsesi

A9 3.2 siorsasyaudadlil uay wusmesdrsel



4.772981902LA509N AR A1 NMIAUSDUY

= v I = a 1%
A9 4.segnaasowanlninannmianuseu
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ANANUIN U.
NAABINARAIWRAN
1.91115908949
Tnansidipsondiaudeudlufidruniifinuiy Thermoelectric generator lagnisviaaes
laglianudeuaneiondiandouies? amudou 400 s e
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3. JUNNNARINITIY
ATUAAINANTITNARDIATIN 1 (Vauzdeliiidryaudaslu)

szauLies | sseznaiwiil) | dauiinnass | Taadnlacy) | nszuanld(mA)

2 1 70938 1.2 105

2 2 OI38U 1.6 170
ANTIUAAINANITNARDIATIN2(VaERIUYALUASIN)

sEAULNES | szeznannil) | aanuineass | 1naanla(v) | nszuanla(maA)

2 1 oIL38U 5.1 101

2 2 o938 5.3 135
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