“Highly Efficient Thermoelectric Materials:
Nanolayered Nanoclusters”




]/%I Ctr. for Irrad. of Materials. .
et U

Ultra-light Mirror Manufacturing Lab

SUPPLY TAMNDEM
ROOM ACCELERATOR

l uu'l:ll:l re1
R .
NT Ly Y |

SERVER 109 |110 LIBRARY

=]
— I N C_] 163 [0
MIRROR
Sl:lt_lggh‘l' MAHUF&C;RUIHG
J_ Carbon Composites & F

MAIN ENTRANCE F"E‘E'_"__":""I High Temp. Lab — 165
T
[ ]

D D CA&B&)H

[ ] == N I I | | | —
122 | 123 127 128 129 | 130 | 131 | 132 | 133 |~
1BAD —3
1ic ] e 7l
153
| H:L-mlcu COMNMFEREMNCE 2
MCL-ELECTRONIC Lapy's | man's ROOM 156
117 ROOM | ROOM . -
= — = | | -
155
L1 1| ==
L. i6i ==
166 Radiation Effects LAB MV TANDEM
ACCELERATOR 169 .
167
| =




5

l/‘\,%\l Introductionto CIM ~ —
-’

 lon Beam Modification of Materials
(IBMM)

e Materials Characterization
* Materials Processing/Synthesis
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Produce Highly Efficient
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k%l Figure of Merit ‘T:E

Thermoelectric devices performance quantified by the
dimensionless figure of merit ZT

ZT=(S20T)/x

High ZT &
High Efficiency
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A TEM Results (June 2k7 M‘ﬁ
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Materials Reported AAMU Potential ZT/Temp
ZT/Temp ZT/Temp ZT=(820T)/K

SiO,Au/SiO, 0 2.52 @ 360K > 2.52

Bi, Te,/Sb,Te, 1.1 @ 350K | 2.6 @ 350K > 2.6

SiO, Ag/SIO, 0 0.085 @ 300K Under Investigation




],Al Predicted ZT for SiGe
VY at Higher Temperatures
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DIMENSIONLESS FIGURE OF MERIT ZT
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CIM.AAMU.EDU
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Nanoengineering Technology
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Increase the ZT b
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]IA] Increase ZT —
O Increase Efficiency

Three ways to increase Figure of Merit

—(Q2
* Increase the Seebeck coefficientS‘ ZT1=(S°oT)/x ‘
* Increase the electrical conductivity o
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Power Generation Efficiency
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Layered Nano-Structures

IONn VIEW

Cross sect
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Schematic of thermoelectric module

Heat Source T,




Thermoelectric Generator using QDQW/NLNC

‘
+
‘
+
+*
+
+*
+
‘
+
‘
+
+*
+
+*
+
‘
+
‘
+
+*
+
+*
+
‘
+
‘
+
‘
+
+*
+
‘
+
‘
+
+*
+
+*
+
‘
+
‘
+
+*
+
+*

Storage/Use




]j\%‘ Summary

 501to 1000 NL/QD produced In house.

e NL/QD with
— reduced thermal conductivity,

High ZT &
High Efficiency




