et ,
e

¢A
Nish

g %v o x

S
-




o

msnnanililfldvesmsdseangszuuihnmunduszavdnn
d = b ¥ A g =
guissnurasaalaalimesluddnninluga
FEASIBILITY STUDY OF THE FABRICATION OF BELOW
ZERO DEGREE CELSIUS COOLING SYSTEM BY

THERMOELECTRIC MODULE

W ngay  guil

WG T3NS MHyuain

Tns«mﬁnﬂuﬂtﬂu&Wﬁﬁwmm‘sﬁnmﬂmﬁé’ngﬂﬁnmﬂmmﬁwﬁﬂ
mnilandlszgnd
AaInenmans
aaiunalulaginszesunaudigaunmsmansziia

Umseinu 2555



FEASIBILITY STUDY OF THE FABRICATION OF BELOW
ZERO DEGREE CELSIUS COOLING SYSTEM BY

THERMOELECTRIC MODULE

MR. KITTIN OUNTEE

MR. SARAYUT THANONGBUA

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIRMENT FOR THE DEGREE OF BECHELOR OF SCIENCE
IN APPLIED PHYSICS
FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LAKRABANG

ACADEMIC YEAR 2012



o 3 w

= = = 9 a o o S o 1
Wavelassnuiay  msAnianuilull1dvesmisdszaugszuvianuduszaudinn
a = 3/ d" ] =
Audasrnwaiod a4 imes ludiannia luga
Feasibility study of the fabrication of below zero degree Celsius cooling

system by thermoelectric module

A o o a 1A
¥UNANH WY NAY gUN
WY ATIYNT MHUDI)

Sayan Inenans g

a ala o o
CRLARLS Wandilszyna
Umsanm 2555

¢ ¢

219156715011 A3.010INM ANANITLIN

dal ' o = o
a]ﬂ1ﬁﬂﬂﬂ‘§ﬂy1§’lﬂ AT, I1WANA ﬁﬂﬂ‘l‘lgﬂ‘l‘w

a 4 o a @
aneInneans anniumaluladwszvounduigaummsaenszii eydall
= :!wcs ' & =1 o a @ A a aa o
Tassnuiwyiiludmnilswesmafnnmuvdngas Inomanstasa a1vin Aand

Yszgnd Wazdiilnisdne 2555

AMZNTINNTADL awilede
a. natlyan gaaTugly W\QL
a3, sz ysus J{/P" N e

AT, AINT WINUTA %’/

A3. 910N ANAMILIIN @6_\

-

7. 'i']“lf?qfaﬂaﬂ‘ ﬁnmumw &7
: 21 K-‘ﬁ)/ I aYsal¥, )~

)




a a o:d‘ = o
AVANTUDIAULINGAANT
] =1 y 9 Y]
amuma Tu TagwizoounaudgunmInIan Iz

7 a = o v a o o o @ o 1
Wavelasanuiiey  msanpanuiu il Idesmslseavgszuuinnuiuszandinn
o ~ 3) o a g =~

Auaosraisa Tagldimos ludianninluga
A o = oA
FoUNANH W8 NOAY guA

W18 A3IYNT NIMUBND

USan MM AATLUNA
aa d d
MY Wandilszgna
= ==
Umsfnmn 2555
¢l @
p1sanUSnmn A5. 01INIATAL ANANIILIIN

x.’l:i == 1 o ar
21158nUsne1m AT, I1YANA ANAININ

o ]
UNAALD
= v o < a ¢ ;: =
Tulassauiesi Idihmsanmanudiu ) ldvesnisilse@ugssuuinnueulu
ol o 1 o = 9 o a g a A o a d o ad
sesudnguisssnisaioa laoldines lwdinnialuga  woihmslinnzvimes ludan-
a =Y 1 e o 9 3 o adg = g/ R
n3n lugasianien amadadiuiouveanes ludilannin lugagnaa uuneasiil
= o o i @ Y o ad o ogj [

gavail 1-2°C uazdhmaveuseau Iihnszuansldunmes ludannia lugadad 2-6 v

ad o = @ a o o o ny =Y
gamnii ldmadedeunazdnudugniauaznuiuiindoyadumes luflidaria K

= = Ay ¥ = wa o a g = ) Y
nna 30 i pad lduaasisguantifvounes ludmnnsaluga Ao anudumuniely,

-] a o 4 =Y o a a o a g = o
mduilszAntsunanauiegangiinans  Hinmsfnyiwszimes ludimania lugaiiui

[

3 = (Y, g ' @ Y 3
2 Fudidagliuueunsuuazmssafiu 2 duvesuga uondtouseau lihlvunTugaudas

=

o ) [ ' o ad a ) 3 1 [ )
§1 dwmsumsdomed lwdidnniaTugasuan 2 Funuuuentiouseau Tiag ligamgi

a

I~} as A 3 a [~ = £l dy =
meduduigunaiifigeudgamginldliduldamgauad  gaieiilulaseiing

q

" o ad ) o 3 o @ 1 = 1
domos ludidansalugasiuan 2 Fuuuudriegldnalumsdhgauqagavaiiinnnd

1 o a o a 3 1 [
mirames luddnniaTuga 2 Funuunensionsaiu T



II

Title Feasibility study of the fabrication of below zero degree Celsius cooling
system by thermoelectric module
Students Mr. Kittin Ountee

Mr. Sarayut Thanongbua

Degree Bachelor of Science

Major Program Applied Physics

Academic Year 2555

Advisor Dr. Apaporn Sakulkalavek

Co-Advisor Dr. Rachasak Sakdanupap
ABSTRACT

In this work, a feasibility study of the fabrication of below zero degree Celsius cooling
system by thermoelectric module (TE). The various types of TE module were investigated. The
hot side of TE module was attached with Cu block that was cooled at 1-2 °C. The DC voltage
applied to TE module in the range 2-6 V. The hot and cool side were measured by type-K
thermocouple and collected data every 30 sec. The result show that thermoelectric properties of
TE module i.e. internal resistance, Seebeck coefficient decrease with decreasing temperature. The
investigation of two — stage TE modules was studied by using a commercial module and a two —
stack module. The supply voltage was applied independenly in each module. For the two — stack
module, minimum temperature of cool side is higher than ideal case Finalnally commercial 2 —

stage module were investigated with the same condition.
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TEC 9500/127/085 Size: 3.97 x 3.97 x 3.94

Imax (Amps) 8.5
Vmax (Volts) 75
Delta T("C) 72

71091 11 o3 TuSiAnn3a 9500/12 7/085(A)

TEC1-12706 Size: 4.0 x4.0x 4.0
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hot Side Temperature @25 | 50
Pmax (Watts) 50 | 57
Delta Tmax (°C) 66 | 75
Imax (Amps) 6.4 |64
DT6-6L Size:3x3x4
Hot Side Temperature ('C) | 27 | 74
TMax (C-dry N2) 66 | 73
Qmax (watts) 30 | 33
Imax (amps) 5.6 5.6
Vmax (vdc) 8.219.2
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TEC2-71-31-04

20mm=20mm (top)/30mm=30mm (bottom).

Hot Side Temperature ‘o) 27 50
TMax (C-dry N2) 92 103
Qmax (watts) 13.6 | 14.9
Imax (amps) 46 | 4.6
Vmax (vdc) 82 |92
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