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Peltier cooler

A Peltier cooler uses the Peltier effect to creale a

different types of materials

, A Pellier cooler is a solid-state active heal pump which transfers

device to the other, with consumption of electrical energy, depen

current.

It can be used either for heating or for cooling. It ca

controller that either heats or cools.
r are its lack of moving parts or circ

Advantages of a Peltier coole
flexible shap#e

invulnerability to leaks, small size and

noot power efliciency

Its main disadvantage is high cost and

A Peltier cooler can also be used as a thermoelectric generator

a cooler, a voltage is applie

o When operated as
e will build up between the two si

difference in temperatur

When operated as a generator, one side © the
greater than the other side, and as & result, a difference |

between the two sides.

Operating principle

oolers operate by the

@)

r Thermoeleclricc Peltier effect
rrent flows through t

has two sides, and when DC cu
e the

the other, so that one = je gets cooler W gl
a heat sink so that it remains a

% The device
from one side 0

side is attached to

goes below room temperature.
i d

ORBE _ o Bleckaical crmaeLton:

Interannect

-

»
» Insome applications, multiple coolers v | be cascaded tegetne

heal flux between the jurction of

d across the device. and as

ne davice

{ ambient jemperature, v

h‘” 3

heal from one side of the

ding on the direction ofth=

n also be used as atzi o atie

ulating liguid. very fong i,

aresull a
des

aed !t ! roi

n voltage v/l buld Lp

t brings heat
other gets hotier. The ho!
while the coor SIte

r for lowe! temperature.



Construction

» Two unique semiconductors, one n-type and one p-type, are used because they neecl 10
have different electron densities

» The semiconductors are placed thermally in parallel to each other and electnically in series
and then joined with a thermally conducting plate on each side.

~

» When a vollage is applied to the free =nds ol the two semicunduciors there s aflow D
current across the junction of the semiconductors causing a temperature difference. The «ide
with the cooling plate absorbs heat which is then moved to the olher side ol the device where
the heat sink 1s

- Peltier cooler are typically connected ide by side and sanchuiched between two caramic
plates. The cooling ability of the total unit is then proportional (o the number oi Peltier .ooie
n it
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