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Semiconductor devices

Micro-scaled thermoelectric generators
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Thermoelectricity

Direct conversion between thermal and electrical energy

A In 1822, Seebeck effect: | AGA4
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Thermoelectricity

Direct conversion between thermal and electrical energy
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A In 1834, Peltier effect : A 1))

Heat flow, Q

O Al T 1 E1 Secthica@kdn® 1 A

il

Helat rejection

Current flow, |
——

Aalborg, 18 August 2016 ICT- Energy Science Conference 2016 3




University IAIN
of Glasgow |

Thermoelectricity

Direct conversion between thermal and electrical energy

A In 1822, Seebeck effect : 1 AfA4
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A In 1834, Peltier effect : A1j)
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A In 1855, Thomson (Lord Kelvin) effect: Q) 1 "0Q"Y
and Kelvin relationships: AL g
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Substrates
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Modules

Bulk n-" B Aand p-3 A Adevices

http://www.europeanthermodynamics.com/
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Microfabricated " E Atechnology
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http://www.micropelt.com/
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Why use thermoelectrics?
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— Thermoelectric devices provide:
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A Noise free operation

A Solid-state longterm stability

A Technology scalable from bulk to nanoscale
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Applications

NASA Radioisotope thermoelectric generator
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Applications

Peltier coolers for telecoms lasers and 8AT A A O AT EAAT £
microprocessors and electronic ice buckets !
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Applications

Autonomous sensors Automotive industry

Thermal photovoltaic
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