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ONE PELTIER DEVICE "COUPLE" CONSISTS OF ONE
N-TYPE AND ONE P-TYPE SEMICONDUCTOR PELLET
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THE CHARGE CARRIERS, NEGATIVE ELECTRONS ‘7;34’1 . http://WWW.pEltier-infO.Com/phOtOS. html

AND POSITIVE HOLES, TRANSPORT THE HEAT.
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2 V.g+J-VV=0

* Thermoelectric constitutive equations
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(finite difference)

* weawiv 4 auntsvieslugdaesdndlnm (V) wargnivna (T

QUIMABLNEN 2 annisngauiuas Asannis (5) uaz (6)

al

- - -

V(W) v (evT) =0

—_ —_ —_ —_ —_ —_ —_

V- (aTwV )+ V(i + aZyT);T]+ WV WV +7aVT WV =0  (6)
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(finite difference)

urUAIUe91s self consistent vesszuvaums
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1.
1. luseannumasing Xx=0 AV =Ve —=Vj, X =L
V(O)=V,.(+) V(L) =V, ()
T(0)=T,(COLD) T'(L)=0
2. ;
x=0 ) Xx=L
2. inszualnvh
J(0) =1 V(L) =V,.(-)
T()=T,(COLD) L0
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6.3 dredeues SINW (1)

SINW gndamseiinanguddsnes A. Hochbaum wazanue

(A. Hochbaum, R. Chen, P. Delgado, W. Liang, E. Garnett, M. Najarian, A.
Majumdar, and P. Yang, “Enhanced thermoelectric performance of rough silicon
nanowires”, nature, vol. 451, 2008, pp.163-168.)

uraiy 2 Uszian Ae
1. SINW #egndunsiziilaeds aqueous electroless etching
: EE-SINW
2. SINW &edunsiziilaeis vapor—liquid—solid (VLS)-grown
: VLS-SINW
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(2)
waranasnves EE-SINW uaz VLS-SINW uf5sy
ercial Doped Bi,Te,

fuilszd&ns AENINLN AFEAINLN
Se\e/s’;‘:k WA ANIUSDUY
Al(V-m) WI/(K-m)
EE-SINW 245 x 106 0.59 x 10° 1.6
VLS-SiNW 245 x 10 0.59 x 10° 20.0
Doped Bi,Te, 194 x 10°¢ 0.84 x 10° 1.612

- amaves SINW sisaseriiamiinu minu 50 nmx50 nmx2.5 um
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Current of EE-S5iNW(I), MA

ECbc uuvi 1

1.

x=0 AV =Vec =V, x=L
VO =Vg,(+) V(L) =V, ()
T(©)=T_(COLD) T(L) =0
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auuy SINW

Xx=0 AV:VC—Vh X =L
V)=V, () V(L) =V,,(-)
T(0)=T.(COLD) TH(L) =0

3. Compared AT between 2 types of SiNW and Bi,Tes,
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2.

sinseualwiuw TE

J
Xx=0 — X =L

JO)=J
T(0)=T.(COLD)

WaszuaWihon 1.3A A2
AV V, =0V

VL =V,.(5) | dovhiepggeik

T'(L)=0

ae

6.6.1 anuuanasvesguiigi
( Sanvazaseiu TECDC vuun 1)

AT =

J°L°
2Ky

AT, K
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wideuluwuun 1

6. Compared AT between EE-SiNW and VLS-SiNW

EE-SINW —
L VLS-SiINW ——
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Current, pA
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Winszualwiuu TE (2)
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