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Research Title: Heat Exchanging Device using Thermoelectric Effect
Researcher: Dr.Don Isarakorn, Mr.Songmoung Nundrakwang
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ABSTRACT

From the medical research, it is said that a hard workout cause the increasing of
body’s temperature and if the heat accumulated in the body can be rapidly decreased, it
can help revitalize the body. Applying this concept lead to the design of Rapid Heat
Exchanger in this project. The researchers choose Thermoelectric (Peltier) model TEC-
12706 for decreasing temperature, On-Off Controller for controlling temperature, NTC
sensor for measuring temperature, and the copper as-heat exchanger. The operation of
machine are as following: On-Off Controller is used for controlling the current flow to
thermoelectric. Then, the thermoelectric have a difference in temperature of each side,
which is cool side and hot side. Therefore we used the cool side temperature transfer to
the copper handling. The sensor at copper surface will feedback temperature to On-Off
Controller for keeping temperature at 17-19 °C. From experiment, the researchers found
that decreasing the copper temperature in range 17-19 °C at ambiance temperature (32
°C) will take about 120-300 seconds.

Keyword : Thermoelectric, Rapid heat exchange, Heat transfer
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Q = BI(AT) (2. 5)
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2.2 ngn1sa1emA23au (Principle of Heat Transfer)
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M3U1Au58U (Conduction heat transfer)
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Tud 2009 [11] WiinsmadauduwuuiAias Rapid Thermal Exchange (RTX) ﬁ'ﬂjﬂﬁ
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g‘d'ﬁ 3.8 Thermoelectric i:u TEC1-12706

3197 3.2 AruanRdne 4 vea Thermoelectric U TEC1-12706

Thermoelectric (TEC1-) 12706
Qmax (Watts) 57
Delta Tmaz (°C) 75
Imax (Amps) 6.4
Vmax (Volts) 16.4
Module Resistance (Ohms) 22

a [ a - v aa o a ! a a o
FEmsldivesludidnvinzdedlidalaudwivdigniuie q fmedluddnviaie
gavszurgaNseuliiumasiudianmia tivesludiannsasusouiafnny Heatsink way
wesludidnviadiududniatuiieduilaminniseaniuy warld@alautudmiseu 9 mes-
a d a o ) P w 2 e & o 0 =L a wiw
ludianvaieldldanuiouduautfiududadu Davtuasvinliwe s nvsawsld uang

sUluUnsvinAssun 3.9

Silicon sealant or sinulas

o a a w oa  w g
JUM 3.9 msdamesludidnvdaiuiletuuar heatsink [14]



21

< a
3.4 \A389IATUANYUNA

o a ' v o
m‘sadmuauqmwgmﬂuuuu On - Off Controller yu WH7016C [17] #isgu# 3.10
wvihmImuaugumaiiliadilutie 17 - 19 swsaiivs wasldisugeiinguvgil vila

NTC

a |

gﬂﬁ 3.10 Lﬂ‘%lmmur-guqtquu U WH7016C

¥

3.5 Heatsink

Heatsink 483 Cooler Master U Geminll M4 #133U#i 3.11 Hauna 137 x 22 x 59
flafiuns dnvagiilaatdude gruiluveuns wazrsussuisanufeulusgidon 3
vawasdiguaid@nisawmiodtruioulas dwsrgiiloiiauaudineaudoudliodiay

NIUASU 91UIUYa9ASUERn Bartanusaulen

JUi 3.11 Heatsink 981 Cooler Master 4 Geminll M4 [16]



22

d
3.6 LUALABS
3.6.1 WUALABS Lithium Iron Phosphate uasn1sAauuAne?

WuALAB3 Lithium lron Phosphate (LiFePO4) fadfe fianuatysuin Ssasnsy
awnsadenszualarafiuazuazdrenssualags lideu lduanmileudy Li-Po fusaiude
wad 3.2 V wisemenseud danuvumulunisuiwswunieltauiinivienuniiada

1 a _ da v w [ 1 | o v o - ] o
UINNUUALRDT Li-PO LaSLUALADIUAINILUILTY INLEEJVI'!EN’IEJ LLﬁZV‘ﬁWﬂfyﬂ?‘lﬂﬂa‘hﬁzLUﬂ

W
o

v odwv v as = v Y o= o« v ¢ <
AuRuABINsldfusEUUAe 12 V dadududenlduunmaiviavun 4 19ad iwadas
3.2V ilnssua 10 AH fs3uT 3.12 uagdinismewumaasiduuvaynsuiy aelianuiy 12.8
V nszud 10 AH slaguil 313

< aa - v v W
JUW 3.13 TEmsuunweiliuuusunsuiuiuuneaes BMS [15]



23

3.6.2 Li-ion Battery Charger
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gﬂﬁ 3.14 Li-ion Battery Charger
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