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Abstracti The direct conversion ofthe thermoelectric effect -nn Sedyeckandnamed.
is temperature differences to electric voltage and vice versa.
The thermoelectric effect is three separately identified effects Material A
are the see beck effect, Thomson effect, and tReltier effect. Te
The present objective work present experimental and
mathematical investigation topick up the efficiency and lower
the manufacturing cost of thermoelectric refrigeration system.
The discussed of theperformance of thermal characteristics
and the various parameter like thermal performance. A
Peltier effect refrigeration systemis the designed, fabricated
and the tested at the various parameters. The various N
parameters in to improve the efficiency and lower the Eout T
manufacturing cost of thermoeletric refrigeration system, the Fig. 1.1 The See becleffect
system thermoelectic refrigerator is fabricated of 28.5cm X
26cm X 18 cm andsupplied power of 18W to 90W.The As shown in Figurd..1 the two dissimilaare conductors
temperature of thermoelectric refrigerator system was netals denoted as material A and material Be
measured at four points i.e. T Temperature at refrigerator, connectionof thetemperature at A iasesincea situation
Th Temperature at outer wall, Thox Temperature of box & and is maintained atrathertemperature (). The junction

Tdoor temperature at door. The differential temperature, time, . .

and coefficient of performance were analyzed. Results the Tc temperature at B is used_ as te_mpe_rature higher than
was decreased from 28 C to 'B.2°C for 45 min and also t€mperature & Theheatprovidesthejunction B, a voltage
continuously decreasing with respect to time. The masium  (EOuf)resolveappear across terminals &nd T,and hence
coefficient of performance of Peltier effect refrigeration an electriccurrent would flow continuously in this closed
system was 6.850.59 at various parameters. circuit. [21] This voltage the See beckEMF, can be

expressed as 12.
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Where:
|. INTRODUCTION U = dE /iUdB = U A
The processf therefrigeration is of heatemoval from U i s t h e Seé betkfoeficiennor (therrho electric

a gap in arrangedto passto a lower temperature than power coefficientconnectingthe two materials, A and B,
surrounding the temperature.i Pe |l t i e rmo d o b positivegwhen the direction of electnodernis same as
which works of the thermoelectric refrigeration and theheway of thermal current, unit is V/K.

effects are cooling bsneans othermoelectric effect rather  E.tis the output voltage in volts.

than theaddedprevalent conventional methods lias@apors Tw and Tc are the junctionemperaturearehot and cold
compr es s i o nvaporgabdorptidreyole[21}t h e arerespectively, in Kelvin.

1. Thermoelectri&Effect 1.2 The Peltier=ffect
The direct conversiorof thermoelectriceffect is the
temperaturalifferencein to electric voltageand other way Q. Material A

around The different temperature oreach side d %
thermoelectric device are theeatevoltage Equally, when
thecreates a temperature differenadtage is applied to it.
A connected temperatugeadientcauses charge transporter
in thematerial to diffuse from the hot side to the chilly side
1.1 The Sedeck Effect
Theconversion of the heat directly into the electricity and
See beck effect igshe junction of dissimilar electrical
conductorslt is the Baltic German physicist Thomasha Fig. 1.2. The Peltiereffect
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The Peltier found was anopposedohenomenon th&ee
beck Effect, whereby thermal energossibly will be the
absorbedon diversemetal junction anddischargeat the
extra when an electric current flowvithin the block of
circuit. [2]] In Figurel.2, the see becleffectopposedhat
of the phenomenon arttle circuit is modified toget hold
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It is significantto heatresolvebe motivatedthedirection
of chargemovermovemenall throughthe circuit (actually,
it is the charge carriers that transfer the heat).
1.5 Peltier Coolingwith N-typeSemiconductor
InFigurel5, -fiNpeo semiconductor
thefabricatel the pellet so thahe electronsby means o

of a different configuration that illustrates the Peltier Effectnegative charge Those are thecharge carrier in

If the voltage (Ein) in appliedof terminals T and T, an
electrical current (Iand will the circuit flow in current
With theresult theflow current, a slight cooling affectss.

(Qc) will occur at thermocouple junction A (where heat

is absorbed)with heating effect (@) will occur at junction
B (where heat is expelled). Notiee effect is the reversed

by a change the direction of the electric current flow will

reverse of the direah of the heat flow[21]

TheJoule heatingand themagnitude of3x R (where R
is the electrical resistance), alsocurin conductors as a
result of flow in the current. The Peltier effects are

opposition of the joule heating effect and the available

cooling arecausinga net reductionThe Peltiereffects are
mathematally as

O£ 1 O | YO

Where:
b is the di
materiak A and B in volts.
| is the electric current flow in amperes.
Qc and Q are thechargepracticalof cooling and heating,
respectively, in watts.
1.3The Thomsokffect

fferenti al

The conductor of expelled or the Thomson effect, whe

electric current is passluring the conductor having a

temperature gradient over. It is the length of heat will b
either absorbed. The expel lend depend on the direction of

the electric current and the temperature gradi¢ns. the
known as the Thomson Effect.

T Absurption\ |

1
WA

| T+AT
I

Electron current direction

Fig. 1.3. TheThomsonreffect

1.4. Working of PeltieiCooler

The Peltier effecioccur when electrical current flows
through twodiverseconductors depend on the direction
of flow of the current, theconnectiontwo conductors will
eachtake upor let goheat.The thermoelectric technology
in the world of technology, the semiconductorsf the
(usually Bismuth Telluride) material @jptionfor produce
the Peltiershapesincethey can beddedeasily optimized
for pumpingthe heatus Using thiscategoryof material, a
Peltier device (i.e., thermoelectric modul&) can be
constructed ands simplestalones e mi conduct
which is soldered to electricallyonductiveobjecty(usually
plated copper)The powerprovidesthis configuration, the
secoml differentmaterialrequisitefor the Peltieeffectisin
reallythe coppecorrelationpaths to.

employmento createthe sizeof the Peltier effect.

Conduction Band ‘

Fermi level — e

---------------------------------------------

energy levels

N-Type
Fig. 1.4. Peltier cooling with Ntype semiconductor energy
band diagram

With a DC voltage source connectedas shown,the
electrons will berepelling by the negative pole antthe
supplyattracted by the positive pole difieattractionof the
electrons at Fermi levdde in movementowards positive
terminalareheat anccreatethe holein the Fermiphaseof

= etpet sys&erlnlt isctlaleguq;ctrjopc Tstgqu[ovidsr ftcg%%né no ot

electrons from valance band (lower energy ban erm
level. The electrons flowduring the Ntype material from
standto top and théheat is absorbedf the junction and
actively transferred to the junctiarf the system[21]
ThePeltier cooler using Nype of semiconductor, heat is
absorbed at the junctiariose tonegative terminal anthe
feat isdiscard of thgunction close upto positiveterminal
8f the systenus

Electron Flow
Released Heat

A
DC
Elglctron Voltage
ow Source
A

Absorbed Heat %

Electron Flow

Fig. 1.5. Peltiercooling with Ntype semiconductor

1.6. Peltier Coolingwith P-typeSemiconductor

Conduction Band

Extra hole
energy levels

Fermi level — ©00000000000000000000000

P-Type
Fig. 1.6. Peltiercooling with Rtype semiconductor energy
banddiagram

or dApelle

n the t
pelletsarealsoin employmentFigure 06 shows the energy
band diagram of ype semiconductor. In thithe holes at
the Fermistage (higher energy level). Now, when DC
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current isfunctionalthrough the circuit as shown in Figurearrays toproducepractical thermoelectric modules in
1.7, whole get attracted towards negative terminal ofigurel.9.
source. By this attractiorthe move toholesof negative

terminal by release heats The continuousprovider of Released  Reoased  Released  Released  Released  Released
current, holes from transmission band gaegermi level Heat @ Heal @ Heal @ Heal @@ Head J§ Heal
by absortheat from thgunctionof the system A ]
Hole Flow Electron Hole
Absorbed Heat Flow Flow
Y ) A
Hole DC i t
Flow Voltage bsoted Aosoted  Absoted Absooed  Absoted Asoted
Source Mt Heat  Heat Ml Ml He
Y Fig. 1.9. Peltiercooling by multiple pallets
Released Heat » Il. LITERATURE REVIEW
Hole Flow
Fig. 1.7. Peltier cooling with Rtype semiconductar Carlos Alberto Badillo-Ruiz at el [1] in this paperis

influencesof the Thomsomesultand the geometry of the p

The Peltier are using Ptype of semiconductor, heat is type segmented leg on th@esentatiorof a segmented
absorbingat the junctiorclose upto terminalof thepositive  thermoelectric micro cooler were examined.That the
and heat is rejected at the juncticiose to negative inverse system (where the material with a highee beck
terminal coefficient is used for the first segment) deliverad
1.7. Peltier Cooling with P & N type of advancederformance than the direct systésithe result

Semiconductors: show with impro_ve[nents in the COP and Qc of 6.67% and

ByarrangingNand® ype pel l ets in Zg'zsgff]’(f_e REDIVE¥- o shown
in Figure 1.8 and forming a junction betweehe plated S. O"%' I%an, H Cho%ﬁ-L Lee [ﬁthe stud|_es of the

paper comprehensivelyeview householdrefrigerator

coppettabs It is the possible of configuresequenceircuit . .
which carremainall of the heat moving the equal direction technologiesncludecurrent cycleoptionandprospecnot
in-kind options. The refrigerators arebasedon a vapor

As shown in the illustration, with the free (bottom) end of1-xIn . o ;
the Rtype pellet connected to the positive voltage potentiﬁ’iens'ty cycle, so that its option is reviewed andthe

and the free (bottom) end of thetipe pellet similarly compareTe(_:hn(_)Iogleshat are not_)aseon the \./CC’ such
associatedo the negativereaof the voltagen the system &S @ combination thermoelectric, magnetic, thermo

The previoussections, for Nlype of semiconductor, the acoustic, and therme!astic arethe presented for the
junction negative terminds heatis absorbed and heat is '€uesDf domestic refrigeratonss Even though they have

releases at the junctiday to the positive terminal. For-p 1Ot been widelusedfor household refrigeratorswed to

type of semiconductothe junctions in front ofivo positive  Insufficient reliability

terminal areheatis absorbed and released at the jundbipn KO Daffallah . [3] the _study of this paper are
to negative terminal. experimentdecarried oubndifferent thermostatetof the

refrigerator. The monthly angearly consumptionof the
refrigerator weretoo carried out. Thdowly and highly

Released , Released increasethe compressorof the run instance for each
Heat Heat daytimefor eachdegree increased (in average from 25 to

35 °C) in ambient temperatunevestigateandfoundto be

A 0.216 h/°C and 0.912 h/°C for 12 V system. &ksociation

Electron showedresultsof thosel2 V operations of DC refrigerator

Flow be able tobe much more efficient than 24 V operations

particularlyat higher ambient temperature watstandard

A of energy savin@f 81.28 kWh/year.

Hamed Sadighi Dizaji at el. [4]the studies of this paper
the effect of a range experimentallpcusseson of
Absorbed  Absorbed parameteron energydestruction.And the momentof the

Heat Heat secondaw presentatiorfrom side to sidex thermoelectric
Fig. 1.8. Peltier cooling by couple of N&Bemiconductar air cooler. The thermodynamic parameiacsudeof theair
flow rate and theflow of effectshis andthe incoming air

By arranging the circuit as like in Figure 1.8, it is possibl&otnesf thewater flow ratereceivedwater temperature,
to leave go oheat to the one side and absorb from anoth&C voltage/ ampere ettheadditionair flow ratebetterthe
side. Using thesparticularpr operti es of exdgetiqperf@manoe of Reltieai cogler. Besideighair
the possiblethe teama lot of pellets together rectangular inlet temperature reducedtie energyof the destruction of
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thermoelectric module (TEM)n which means thatre the cooling efficiency. The results obtained can prowsiltle
Peltierair cooler isappositefor regionsus. theoretical the optimal design of practical thermoelectric
Diana Enescu at el. [5]n thispaper of theaddresseand refrigerators.
thethermoelectric refrigerataf anelectrical characteristic ~ Xiaoqin Sun at el. [11]the study of theéhermoelectric
associatedThepowers in micro gridike installation in the cooling (TEC) system is proposeddo away withthe heat
sustainable solutions atke thermoelectric refrigerator is that is generated by electronic device in this work. To
connected to anicro gridpowered by a pdtovoltaic plant improve of this system, a gravity assistant heat pipe
and the equipped with an electric, is designed andGAHP) is attached mthe hot side of the thermoelectric
simulated. cool component serving as a heat sink. A mathematical
G. Anbazhgan & R. Hariharan [6] this workis the model of heat transfer, the energy conservation, is
focused orthe performance analysisf thethermoelectric established for the integrated systeln.is the various
Refrigerator. The refrigerator was experimentally underonditionsof the comparing with a TEC system with air
varying conditions of source and sinks temperatureooling heat sink. It is found that the cooling capacity is
differences and input current. It isconsisting of the improved by approximately 73.54% and the electricity
refrigeration chambeof the thermoelectrienodule heat consumption was reduced by 42.20% to produce the same
basisand heat sink and thermocouples. Reguitsrethat amount of cold energy.
the COPin which of thecriterion of such anachinein the Yu Wang, Yushu Shi & Di Liu [12] the study ofaper
system It is thefunctionof temperature difference betweenmathematicaimodel of the refrigeration system based on
the resourceand sink. For maximum efficiency, the onedimensional heat transférheoperating characteristics
temperaturelissimilarityshould be maintained at the barestf thermoelectric refrigerator under the condition of
minimum temperature. maximum cooling capacity andaximum cooling efficien
Murat Gokcek & Fatih Sahin [7] in this paperare -cy. The text resultshe performance of th thermoelectric
performanceof mini channel water coolethermoelectric cooling system coupled with heat pipe affected by the above
refrigerator inthe presentedhe cooling of refrigeratorthe  control parameters. The ventilatiospeed of the cold
systemIt consistof two thermoelectriecnodulesntegrated surfaceincreasewith the increasing of operating voltage
with the minichannel heasinks in its hot side and the hhiea and the cooling effect will be morebservably The
dissipaters in its cold sideThe mini channel isthe application of spoiler duct is possible significantly to
experiments carrie@bsentfor different system voltages enhance cooling system performance.
anddissimilarflow rates of cooling watefhe results show  D. Astrain, P. Aranguren, A. Martinez, A. Rodriguez,
that the inner temperature wfatercooledthermoelectric M.G. Perez [13] A study has been carrieth on a
refrigerator is about 2 °C for 0.8 L/min flow rate while it isthermoelectric refrigerator of 15 m3 of interior volume, in
about 10.1 AC for 1. 5 LEh/ noirder to botaim the imflaehce of the heat exahangemstlidied, f
experiment. on the total consumption of the refrigerator and its
Prashant Kumar Pathak, Mr. Abhishek Singh & Dr.  efficiency. Therelevantimprovemenis able tobe made in
Lokesh Boriwal [8] the study of thework presents an TEC efficiency bythecorrectoptimizesof thatresults have
analysis ofdifferenceof temperature with respect to time demonstratethe heat exchangers.
for water cooled thermoelectrimongregationHere TEG Darshan Suryawanshi atel. [14] these papers atbe
12715 thermoelectric module wassal for cooling the environmental concerns and alternate cooling technology
refrigeration cabinet. The current wdiversefrom 5A to  led us to use thermoelectric refrigeratidihe thermoelect
11A and time was noted for temperature fadl from -ric refrigeration is consideredto be popular cooling
ambient temperature to 116°C. Outcome showed that technologyand potentiato overcome problems regarding
maximum decrease in temperature of polystyrene cabingie of refrigeranbaseechnologieslt is providinga review
wasexperientialwhen 1= 0.5lmax. of thermoelectric refrigeration system, performartbe
Prof. Rajendra. P. Patil at el. [9] the paper of the probableapplications of thermoelectric refrigeration. Use
Thermoelectric refrigeration ighe alternative because it of thermoelectric technology in machining operations is
canchangewasteelectrical energinto usefulcoolingisthe innovative idea and outlined by suggesting experimentation
expected to plaw significantrole in gatheringnowadays work.
fossil energy challenge3he thermoelectric refrigeration N. Karwa, C. Stanley, H. Intwala, G. Rosengarten [15]
is the greatly need, particularly for developingpuntry the study of this papedemonsrates a low thermal
whereextendedife and lowpreservatiorare needo this.  resistance water cooled heat stewvisefor the hotsurface
Thestrategyare solid state devices. Theyarepleasingo the profitable low-cost thermoelectric refrigerator. An
the environment as CFC gasatrallother refrigerant gas is inline confinedjet array heat sink has been desigied
not usedThebasic knowledge of the thermoelectplans which the coolantin a straight line impinge The
and animpressiorof this applicatiorare giverus. thermoelectric modulethus eliminating the interfacial
Junyi Wang, Yuan Wang, Shanhe Su, Jincan Chen thermal resistance aride work outwas tested using CFD
[10] the paper ofhe thermoelectric refrigerator wilizeof  simulations and experimentally using a 3D printed
semiconductorsit is the expoundthe quantumproperty prototype. A low thermal resistance 0.025 K/W was
such as confinement anthe tunneling arecapableof achieved with a small pressure drop ok®=. The thermal
significantly droppingthe irreversiblepowerlosses due to confrontationpredicted using CFD matched wblf means
the electrortransfer which has a great potential to improveof the experiments.
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Sujith G at el. [16] the study of the papeneedsof the -electric refrigeration system.
thermoelectric refrigeration in developimguntryis very
tall where lengthy life and low-down maintenance are IV. METHODOLOGY
needed.ls to developthe work of the thermoelectric

refrigerator tocold aquantityof 40 L thatutilize the Peltier 4 1 Experimental Saip and Arrangements:

coolof the effecand maintain a selected temperature range The Thermo electric refrigeration system in this work is
of 5 0C to 25 0C. Thplanrequirements arthequantityto  ¢apyricated by usingeltiermodule TEC1-12706, and with
the temperature within a short time aritie provide gy coolingfansin this system. Thermo electric refrigerati
retention of at least next half aur andthe design and _,, system having dimension of 28.5cm X 26cm X 18 cm
fabrication of thermoelectric refrigeratoreant forequired 5 supplied power of 18W to 90W d@esigned.Peltier

applications are presented. module is mounted between cold side heat sink and on the
ZM. Ding, L.G. Chen & F.R. Sun [17]thestudy ofthe ot side of the thermo electric refrigeraticsystem.

performanceof the irreversiblemutual refrigerator, in - Rectangular heat sink used on the hot side of thermo electric
which the heatransmitbetween thenachineand the heat refrigeration system was made afiminum For the heat

reservoir obeys Newton's heensmitlaw, is analyzed and emoyal from the hot side of the refrigeration system
optimized by using the combination of finite timecqgling fans are used. There are four thermo couples are
thermodynamicandthe non-equilibrium thermodynamics. ,sed to measure therious temperatures on the thermo
The total heat transfeplanearea on themost favorable gectric refrigeration system these are TEmperature at
presentatiorof the irreversible refrigerator is exped by refrigerator wall, |, Temperature at outer wall, v

numerical examplesApplication of practical combined Temperature of box & . temperature at door.
thermionic thermoelectric refrigeration plaresultsattain = 4 o5 Step ofWorking:

heregn may provide guidelines for the design.

Opeoluwa Owoyele, Scott Ferguson & Brendan T. O
Connor [18] the study of thehermoelectric (TE) cooler InpUECUrERE
designis presented thatmploy thin film thermoelectric
elementon a plastic substrate in a corrugated structure

A 4

sandwiched betweethe plana thermal interface plates. A
The design represents hybrid of a conventional bulk TE RPERTEEISETp
device and an iplane thirmovie TE design. A comparison
is then made between the heat gilgknands of the hybrid
TE design and a conventional bulk TE device where it is Measurement temperature vs
found that the lower cooling power density of the hybrid TE Tirme
results in a reduction of heat sink demands as compared to
bulk TE modules. v

Pradhumn Tiwari & Prakash Pandey [19]in this paper Calculation of COP
a brief introduction of thermoelectric refrigeration, its
principle and applications has been preseribd.research v
and the development work of carried out by the different Result Analysis
research. It is thémprovementof thermoelectric R&AC i .
system has beahoroughly reviewed in this paper. Fig. 4.2(a). Step of working

Mayank Awasthi & K V Mali [20] theobjectives ofare ; _ —
design and develop a working thermoelectric refrigerator | & = = g o gERRE . -
interior cooling volume of 5L that utilizes the Peltier effect * ™ } s =B e
to refrigerate and maintain a selected tempeegtom 5 °C Y %

S PN

to 25 °C.The requirements designs are the cool of the |
volume of the temperature within a time phase of 6 hrs and «: m
provide releaseof at least next half an houfhe design -~
requirement, options available and the final design of \
thermoelectric refrigerator for application are presented.

I1l. OBJECTIVE

There are following objective of the present.

1. To fabricate experimental setup of the thermoelectric
refrigerationsystem.

2. To perform experimental analysis at differarttson
the thermoelectric refrigeration system to optimize the - | | B
thermal performance. M S b sl

3. To compare the various results such as COP, Cooling e el !*
effect with respect of time and efficiency of thermo Fig. 4.2(c). inside view of refrigerator
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5o Time Vs Temperature [18 x 2 = 36 watt]

40
(%]
: 30 e T
v —
S 20 — s Th
-]
Ll
i 10 s ThOX
5 i Td OO
0
10 20 30 0 S0

-10 : .
Time in Min

Fig.5.2. Time Vs Temperature for 3@atts

After performing experimentation,a Peltier effect
refrigeration system for 3@atts with considering double
cooling fan the total experimentation time is 45 min. and
after each 3 min reading has been taken whichTare-
3.2C, Th = 36.2°C, Tpox = 17°C & Tgoor= 18°C.

Time Vs Temperature [18 x 3 = 54 watt]
_ 40
Fig. 4.2(8. Frontdoor ofrefrigerator 50 Tc Th
g Thox Tdoor
All the aboveexperimentalpicture is takenduring the @ 20
experimental setuparrangement. Checking all the E
connection before experimentation and also pre E_ 10
arrangemens takinginto considered suchs heat sink ah, E
thermo couple, insulated body &ven all the proper - 0 ———
connection before startirtge readingluring experiment. i 10 20 30 40
Time in Min
V. RESULT AND DISCUSSION

Fig.5.3. Time Vs Temperature for 54atts [L3].
The relationship of time and temperatures of thermo
electric refrigeration system used the electrical power of 18 After performing experimentation,a Peltier effect
watts 36 watts 54 watts 72 watts90 wattsand 108watts  refrigeration system for 54vatts with considering three
There is four thermo couple placedTatTemperature at cooling fan the total experimentation time is 45 min. and
refrigerator wall,T, outside ofPeltierrefrigeration system, after each 3 min reading has been taken whichTare-

Thox at enter of box and 4o0r at refrigerator door. 3.22C, Th = 36°C, Tpox = 16.2°C & Tgoor= 17°C.
Time Vs Temperature [18 x 1 =18 watt] Time Vs Temperature [18 x 4 = 72 watt]
40
45
g 35 g
= =]
E 25 —— 5 20
"c‘zﬁ-mmmm-
£ Te 2
‘!.’. 15 ——Th E 10
E e T2 E
= Tdoor = o
=50 10 20 30 40
Tame. In: M £ Time in Min
Fig. 5.1 Time Vs Temperature for h8atts Fig.5.4. Time Vs Temperature for ARatts

After performing experimentation,a Peltier effect After performing experimentation,a Peltier effect
refrigeration system for 18vatts (12volt X 1.5A) with refrigeration system for 72vatts with considering four
considering single cooling fan the total experimentationooling fan the total experimentation time is 45 min. and
time is 45 min. and after each 3 min reading has been takafter each 3 min reading has been taken whichTare-
which areT¢=-3.2, Th=36.2, Thox= 22.2 & Taoor=23.9.  3.2°C, T = 36°C, Tpox = 14.1°C & Toor= 15.6°C.
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calculated for all temperatures. The time v/s COP for 18

<o  Vime Vs Temperature [18 x 5=90 wattswith single fan graph have been plotted with the help
watt] using these results as shown in figure after 45 minutes the
40 COP at refrigerator wall is 6.85, COP in box is 1.59 and
3 COP at door is 1.95.
£ 30
g
= H —
& 20 i Time Vs COP for 18 x 2=36 watt
E’ 10 12.00 COP at Refrigerator
= G COPin BOX
0 ~—— COP at Door
10 20 30 40 50 & 8.00
-10 — © 6.00
Time in Min
4.00
Fig.5.5. Time Vs Temperature for 9@atts s \_
After performing experimentation,a Peltier effect R i i 56 - .
refrigeration system for 9@vatts with considering five RS-
cooling fan the total experimentation time is 45 min. and

after each 3 min reading has been taken whichrlare- Fig.5.8.Time Vs COP for 36vatts

= O = 0, = O
3.3C, Th = 36°C, Too= 13.3°C & Taoor= 14.5°C. The time v/is COP for 3@vattswith double cooling fan

- - graph have been plotted with the help using these results as
Time Vs Temperature [18 x 6 =108 watt] shown in figure after 45 minutes the COP at refrigerator
wall is 6.85, COP in box is 0.89 and COP abudis 0.99.
AL Tc Th
(=] —
30 Thex Toge Time Vs COP for 18 x 3=54 watt
g 15.00
%29 s COP at Refrigerator
“éi COPin BOX
&10 E’-UU - COP at Door
<]
0 e )
10 20 30 40 5.00
_10 - . .
Time in Min —-_____‘_*_—_
Fig.5.6. Time Vs Temperature for 108atts 0.00
0 10 20 30 40 50
After performing experimentation, a Peltier effect : i
refrigeration system for 108vatts with considering six Fig.5.9. Time Vs COP for 54vatts
cooling fan the total experimentation time is 45 min. and
after each 3 min reading has been taken whichlare- The time v/is COP for S54vatts with three cooling fan
3.3C, T = 36°C, Tpox= 12.3°C & Tgoor= 13.3°C. graphshave been plotted with the help using these results
as shown in figure after 45 minutes the COP at refrigerator
Time Vs COP for 18 x 1=18 watt wall is 6.89, COP in box is 0.82 and COP at door is 0.89.
14.00
12.00 e COP at Refrigerator 1600 , Time Vs COP for 18 x 4=72 watt
COPin BOX 14.00 COP at Refrigerator
o COP at Door e COPin BOX
2 8.00 : COP at Door
=] 10.00
“6.00 § 2.00
4.00 6.00
2.00 = 4.00
o 200 | ——————
' 0.00
o 18 20 0 40 o] 10 20 30 40 30
Time in Min Time in Min
Fig.5.7. Time Vs COP for 18vatts Fig.5.10. Time Vs COP for 72vatts

Coefficient of performance dPeltiereffect refrigerator ~ The time v/s COP for 72 watt with four cawdj fan graph
system also have been calculated, according to reshHve been plotted with the help using these results as shown
obtained from experimentation the value of COP ah figure after 45 minutes the COP at refrigerator wall is
refrigerator, COP in box and COP at door have beeh89, COP in box is 0.64 and COP at door is 0.76.
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Time Vs COP for 18 x 5=90 watt Comparative Result of COP at different location
. | COP
COP at Refrigerator Power supply CoP at| COP in at
COPin BOX Refrigerator BOX Door
DREALDaar at 18watts 6.85 1.59 1.94
at 36watts 6.85 0.89 0.99
at 54watts 6.89 0.82 0.89
at 72watts 6.89 0.64 0.76
e — at 90watts 6.87 0.59 0.67
0 10 20 30 40 50 at 108watts 6.87 0.52 0.59
Time in Min
Fig.5.11. Time Vs COP for 9@vatts
The time v/s COP for 73vatts with five cooling fan
graphshave been plotted with the help using these results
as shown in figure after 45 minutes the COP at refrigerator
wall is 6.87, COP in box is 0.59 and COP at door is 0.67.
GO0 Time Vs COP for 18 x 6=108 watt
14.00 COP at Refrigerator
COPin BOX
12.00
COP at Door
10.00
Sa.00 Fig. 5.14.Comparative result of CQP
6.00
4.00 VI. CONCLUSION
2o | ~—
s SE 55 5 a6 &5 After performing experimentation,a Peltier effect
Time in Min refrigeration system fodifferent watts with considering
Fig. 5.12. Time Vs COP for 108vatts single to six cooling fan the total experimentation time is 45

min. and after each 3 min reading has been taken. There are
The time v/s COP for 7@&attswith six cooling fargraphs ~ following conclusion points have beebserved

have been plotted with the help using these results as shawnT€mperature range at refrigerator widlfor 18 to 108
in figure after 45 minutes the COP at refrigerator wall is Wattswith various cooling fans are 28 toi 3.3°C for

6.87, COP in box is 0.52 and COP at door is 0.59. 45 minutes and continuous decreasing with time.
¢ The temperature of the thermo electric refrigeration
Comparative Result oftemperature at different system is initially increasing till 38°@ and decreasing
location with time.
Power supply Te Th Thox Tdoor 1 The temperature of the refrigéoa box Twox ranging
at 18watts -3.2 36.2 | 222 | 239 from 22.2C to 12.3C and continuous decreasing with
at 36watts 32 | 362 | 17 18 time. _ _
at 5awatts 32 36 162 17 1 The temperature of the refrigerator doakol ranging
2 7 owals 37 % 21 1 156 Ilrr(%rg 23.9C to 13.3C and continuous decreasing with
at 90watts 33 36 133 | 145 1 The COP of the thermo electric refrigeration system at
at 108watts -3.3 36 123 | 133 refrigerator is 6.85, in box ranging from 1:8%2 and

at door the COP was ranging from 1-@49.

It is observed heat transfer ratecreasewith no. of
cooling fans. There fortican bedonethat theconcertof
thermoelectric refrigeration system can be improved with
use of increasing cooling fans with Peltier modules and
efficient heat dissipation technology.
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Fig. 5.13.Comparative resulof temperature journal/entropy.
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