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Abstract

Code of project : C-15/2562
Project name . A Thermoelectric Pan for Heating and Chilling Application
Researcher name  :Asst. Prof. Dr. Jensak Ekburanawat

This research is a development of the thermoelectric pan which is capable of
both heating and chilling on a single pan. This thermoelectric pan is composed of six

thermoelectric modules as a source of hot and cold temperature. A heat exchanger is

installed on one side of each thermoelectric module, whereas a steel plate attaches to the
other side working as a heat/cold pan. The dimension of the pan is 30 x 40 x 0.8 cm

approximately. The heat exchanger receives heat from thermoelectric modules and

transfers it to water in the system, then the water circulates through a radiator passing
heat to surroundings with a fan in order to increase its efficiency. The main control system

consists of microcontroller circuits to manage relays to turn on,off or to switch the
terminals of power supplies. The thermoelectric pan have three modes of operation; 1) Hot

mode, the thermoelectric pan can reach maximum temperature at 107 °C by consuming
360 W maximum power, 2) Warm mode, the thermoelectric pan can generate temperature

at 79 °C for 250W power consumption and 3) Cold mode, the thermoelectric pan can
lower temperature to minimum at 14 °C taking 300W operating power.

Keyword: Thermoelectric/Heat exchanger s Radiator s Microcontroller

E-mail Address - jensak eak@rmutr.ac.th
Period of project : October 2018 - September 2019
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ANy WAV (W) | waseueieean (W) | Uszansan (%)
Trunsou 360 330 91.67
lnungu 250 181 72.4
Tnuafu 300 230 76.67

Uszansnmlunisilasundssnulndndundsnuainudou

ANSANUIUMATIUSLANTNNNNIIANNSDUY a1unsarudIlanadl

At

1. lnumsau

2. Wungu

D)k Db o))}
© © ©

o))}
©

Q = mcAt

USunannuseuiilasunsegadeld (Cal)

[ = ! &, o/
118”93I0g AnedunIu (g)

ANNAMNTBUT NI VRTAG (Cal/g °0)

oamgiinwasuly (°c)

Q = mcAt

=7,000%0.448x (107 —25)

= 257,152 Cal

-.Q=257,152 Cal x1.163x10™°
=299.0678 W /hr

~300 W /hr

Q = mcAt

=7,000x0.448x(79—25)

=169,344 Cal

-.Q=169,344 Cal x1.163x10°°
=196.9471 W /hr

~197 W /hr
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3. Inuadu

Q =mcAt
= 7,000><0.448><(25—14)
= 34,496 Cal

-.Q=234,496 Cal x1.163x10°°
=40.1188 W /hr
~40 W /hr
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. was Ul ATald WALUAMNUSIU UszansSan
TAUANITHIY
W) W) (%)
vunSoU 360 300 83.33
gy 250 197 78.80
TnuaLiy 300 40 13.33

a

N < V1 o a a 1% = a a i
INATNN 4 %mulmwmim\‘mu%mﬂiwzLwa’ﬁuaLaﬂmﬂiﬁmmaumﬂizawm’]wTg]flfjm'w

Sovaz 83.33 lulnunguilUszdninmsesay 78.80 uazlmuaduiiussdnsamisosas 13.33
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U3uasin 300 fiaddns, Farniigaumgll 80 °C
Ussannseng 1@ (u) WAIUINA) ATWAITU(UIN)
nIENmesluBIanAsN 12 375 0.3316
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