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Typical Thermoelectric Cooler
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14 The Seebeck, Peltier, and Thomson Effects, iogether with sevaral other phenomena, form the
basis of functiosal thermoetectric devices. Wichoul going into 100 much detail, we will examine
some of these fondamental thermodlectric effects.

14t SEEBECK EFFECT: To illustrate the Secheck Effect let us ook at 2 simple shenmocouple
Circuit as shown in FIGURE (1-1). The thermoeouple conducions are twa dissimilar metals denot-
od as Matesial x sod Mawerial y.
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o 3 oypical applicst A s used 5 4 “reference”™
and is maintained 2t 8 relstively cool temperatare of T Thenmocouple B is ascd to measure the
temperature of interzst () which, in this example, is higher than temperature T,. With heat
applied 10 thermocouple B, » voltage will appear across torminals T3 and T2 This vultege (Vo),
known as the Secbeck emf. can be expressed 23

Vomoy x (hh - T)
where:  V, s the output voltage in volts
Oy is the differential Seebeck coefficient between the two materialy, x and y, in
volta™X
T T.  &re the hot and cold
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|42 PELTIER EFFECT: 1f we modify Mﬂmpkcmn to obasin the mﬂ‘unﬁon.xhvvm
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11 the Gifferencal Pellier cocfficient between the two mascrisls, xandy. in
wohis
1 isih:decntomuunow‘mm . .
Q- Q hmmdmwmmmndy.mm
i i it E ical resisiance), aiso oocurs in
}mkhaung.hsvmgammwdea{ﬂl(mﬁumednﬂ . ). o
the coduct munmko(cwmnw.mlmkhdu‘dfeammwnu
Peltier effect and causes & net reduction of the availsble cooling.
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1.4.3 THOMSON EFFECT: When an elecrric curvent is passed Ghrough &
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device performance, the Thomson Effect essentially is incorporated imo the mathemaical model.
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Li =39.7mm
W = 39.7mm
H = . .mm
Lw= 135mm

THERMOELECTRIC COOLING MODULE
127-Couples, 6.0 Amperes
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SiRELEE Hot Side Temperature (Th) B4
1T #* GENERAL SPECIFICATIONS Uni
25°C | 35C | 50°C | 80°C nits
# B #  Temperature Differential (DT) at Qc=0 65 68 72 76 °C
% # #| Heat Pumping Capacity (Qc) at DT=0 5t 54 57 62 watts
BAEFE Maximum or Optimum Current (Imax) 6.0 6.0 6.0 6.0 amperes
A B EIE Input Voltage(Vin)at Imax and DT=30 14.9 15.7 16.8 19.2 volts
N (~ Vin vs. Th )
OT = 30C 127CH / 60A
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