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TE materials performance:
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Slide courtesy of Oregon State University



7 ot Crystal Structure

Edhyy Effciency snd Rerowallie Eneny of Skutterudites

+ Cobalt atoms form a fcc cubic lattice

+ Antimony atoms are arranged as a
square planar rings

+ There are 8 spaces for the Sb, units
+ 6 are filled and 2 are empty

Atoms can be inserted into
empty sites. Atoms can “rattle”
in these sites — scatter phonons
and lower the lattice thermal
conductivity.

Slide courtesy of Oregon State University
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Exhaust Heat - City Driving Cycle
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plenty of space and waste heat

Slide courtesy of General Motors
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TEG installed in a rear drive vehicle.
GM Suburban

Vehicle interface
-Coolant in (blue)
-Coolant out (red)

Exhaust gas bypass

DC/DC converter

Prototype TEG

Slide courtesy of General Motors Corp.
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exhaust gas temperature
Max hot side temperature-of a module 700
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Vehicle 530iA at 130 km/h, Exhaust gas back pressure limited to 30mbar at 130km/h

Slide courtesy of BSST
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Slide courtesy of BSST
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Average demand for electric power

Fraction of electricity on total FC.

Thermoelectric Waste Heat Recovery.
BMW Sedans

750 W
6%
390 W

330 W 4%

3,5%
190 W

2%
NEDC customer NEDC customer NEDC customer
116i 530dA 750iA

Slide courtesy of BSST
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Zonal TE devices located in the dashboard, headliner,
A&B pillars and seats / seatbacks

Slide courtesy of BSST
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COP Calculations — Traditional PTC in an EV Plus
Enhanced CCS + Zonal Devices

Heating to driver = 500W

Total PTC heating to vehicle =
1200W

PTCCOP=1
CCS heating to driver = 100W
CC5COP=25

Zonal TED heating to driver =
100W

Zonal TED COP=2.5

Total power used = 1280W

Slide courtesy of BSST
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COP Calculations — TE Central HVAC in an EV +
Enhanced CCS + Zonal Devices

Heating to driver = 500W

Total TE central HVAC heating
to vehicle = 1200W

TE central HVAC COP = 2.5
(assumed)

CCS heating to driver = 100W
CCS COP = 2.5 (assumed)

Zonal TED heating to driver =
100W

Fonal TED COP = 2.5
(assumed)

Total power used = 560W

=3}

Slide courtesy of BSST
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TE applications: distributed energy generation @ E&?HTHE

Thermoelectricity for Mobile Systems
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