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THERMO-ELECTRIC GENERATOR

By Masatsugu KOBAYASHI
Director, Research Laboratory, Nippon Electric Co., Ltd., Japan

UN GENERATEUR THERMO-ELECTRIQUE

Par Masatsugu KOBAYASHI
Directeur des Laboratoires de Recherches
de la Nippon Electric Co., Ltd., Japon

PAPERS HAVE BEEN CONTRIBUTED TO THE UNITED
NATIONS CONFERENCE ON NEW SOURCES OF ENERGY
BY INVITATION AND ARE FOR DISTRIBUTION AS WORK­
ING PAPERS FOR THAT CONFERENCE. TIlEY ARE PUB­
LISHED AS PRESENTED BY THE AUTIlORS. AND THE
CONTENTS AND TIlE VIEWS EXPRESSED ARE TIl0SE OF
TIlE AUTHORS.

(See notes overleaf)
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QUE LES AUTEURS LES ONT REDlGES ET LES VUES
QU'lLS CONTIENNENT SONT CELLES DES AUTEURS.
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NOTES

1. The working languages of the Conference are English
and French. All papers contributed are reproduced in one
or other of these two languages. Where a paper has been
reproduced in both working languages for the convenience
of a rapporteur, both language versions are provided as
part of the Conference documentation.

2. Where any paper has been contributed in one of the
official languages of the UN other than English or French,
then it has been made available to the conference in that
language. A translation of such papers in either English Q[

French (according to the request of the relevant rappor­
teur) is provided.

3. Summaries of all papers, as presented by the au­
thors, will be available in both working languages-English
and French. Summaries will not include diagrams and
photographs and should be read in conjunction with the
paper proper, which will bear the same reference number
as the summary.

4. Papers and summaries will not be generally avail­
able for distribution to other than participants and contri­
butors to the Conference until after the Conference, under
publication arrangements to be announced.

1. Les langues de travail de la Conference sent I' anglais
et le francais, Tous les mernorres pr'esentes sont r epro­
duits dans l'une ou l'autre de ces deux langues, Lorsqu'un
mernoire est reproduit dans les deux langues de travail
sur la demande d'un rapporteur, la version anglaise et la
version francaise du memorre font toutes deux parties de
la documentation de la Conference.

2. Lorsqu'un memcire est presente dans une langue
officielle de l'ONU autre que 1'anglais ou le franc;;ais, il
est publie dans cette langue, Les memoires appartenant a
cette categor'ie sont en outre publtes en traduction anglaise
~ francaise (selon la dernande du rapporteur charge du
sujet consider-e),

3. Des resumes de tous les mernotres, etablis par les
auteurs eux-rnernas , seront publies dans les deux langues
de travail: anglais et franc;;ais. Les resumes ne contien­
dront ni diagrammes ni photographtes, et il conviendra de
les rapprocher du memcire lui-m~me, qui portera le m~me
numero de reference que le resume.

4. Les memolr-es et les resumes ne pourront en gene­
ral ~tre dis trfbues a des personnes autres que Ies partici­
pants et les auteur's qu' apr-es la Conference et selon des
modalites de publication qui seront annoncees ulterieure­
ment,



Utilization of some silicides of transition metals for the purpose of
thermoelectric generator is reported. The raw materials of the silicides are
abundant on earth and no such high purities of the materials as in the case
of semi-conductor technology are required. The silicides are inherently
refractory materials and have relatively large values of figure of merit up

oto 1000 C. Thus they are suitable to thermoelements for high temperature use,
resulting in high conversion efficiencies ranging from 6 up to 12%.

U-shaped p-n junction is constructed by pressing and sintering the
powder of the component materials. Due to the high densities and low mobilities
of current carriers in the silicides, the resistivities of the sintered materials
are not increased seriously. Although the conversion efficiency of the sintered
junction is reduced a little compared with that of the junction constructed with
the pulled crystals, cost reduction and simplicity in construction of p-n
junction free from contact resistance and cracks are remarkable.

Thermoelectric properties of the silicides are given in the temperature
range between room temperature and lOOOoC. Calculated efficiencies of the
junctions constructed by the sintering method and by combination of the pulled
crystals are about 4.5 and 6.510 at AT. 900oC, respectively. Efficiency of
2% \~s observed for a prototype 5 watts generator at averageA T • 7OO0C.
Comparison of cost between solar batteries, heat engine generators and
thermoelectric generators are also given. The last may be most economical in
the power range 11'V 100 watts.
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UH GEHERI\'I'EUR THCm,IO-.8LJ:I;CTlUQill:

par r,;asatGu~u Kobayashf

Df.r-cc tcui- des Laborat.of.rce de Rechcr-chcs de la IJiPPoD Elec'cl'ic Co, ,Ltd. ,Japon

On dccr:l..~ 1 'uc,:i.lisa:c:Lon de cClta:l.l1S siliciux'cs des mctalX~ de trans:l.cion
pour Lac bcao.ine d fun c;cneratcuI' thcm..1o-clectr:Lquc. J..JCS ica·i::;:i.crCG prcmi81'es
qui consc.ltuerrt Lee siliciul'CS sorrt abondarrte s de par t.out le Globe et on
:CJCUG so contorrte r de prcdutts 11 'ayant pas Les purctes e;d~l'cmemc11t elevecs
qv. 'c;~ice, par exemp.l,e , la technoloc.;ie dCD semi-conductcUl'c. Les siliciu!.'cs
son c in'i::;ril1s8que:r;lcnt des na-ccl'iaux refractaires et leurs cocZtic:Lcnts de
::cesistance SOi.1G :cc1a"dveElcnt cloves jusqu 'a 1000°C. Ils so prctent donc
bf.en a uno lrcilisa·U.on commo the:c'l:lo-clcucnts pour applications aui; ccnpc­
l'atUl~cs clc;vccs, donnarrt de LjI'OS l~o11deLlcntG de conver-s i on qui s 'cc11810nnc11-(;
entre 5 et 12 1

, ; .

On realisc U11C j0l1C'CI0l1 :9-11 en :;:'or1J1G <J. 'U en coinpr Imarrt et en :Ly'.Lt·cant
les matcr:i.au::: pUlver:LseD. Compce t.cnu des dcnsites clcvees oc (le la f'a Ib.Lc
mobilitc des por-ceui-s de COU1"alYCS dans Les s.i.lLcLur-ca , la rcs5.stivicc des
ma'cC:c5.aux fl'ittcs n 'est pas Lndflmcrrt accrue, Bicn que le r cndeucrrt (~.e

convcr-s Ion de la jonction :Ll'ittcc ne solc l'cduit quo dans uno lailJlc rae sui-e
pal' rappor-t ii cello que]. 'on l'ealisel"ai"c aVGC lee cr'Lotaux ctil'cs, la l"C­
ductLon des train de l'calis8:cion et la Silllplicite de l'alJricatio11 de j011C­
c.ioas p-n e:~Cl:WGCS de resis'i::;ance de contact et cl", ::rc1ures csc r-emar-quabLe,
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0J.1 donno lCG DrolJric'ces thcrmo-clcc~;riquesdes siliciUl'cs sur unc
gallll!C s '6tcndant C.8 la 'ccmpcl'D,cu:cc amoLarrtc a 1000°C. Les r'cndemcrrl.s cal­
culcs des jonct;j.ons :;:calisccs pa::c la wC'chode du :(j:ittacc et la comlJL1ai­
son de c:c:i.scaux ctircs sonc de 1 'ordre de 4.s 5 et 6., 5~~ pour ~.'l' ;,; 900°C
rcspcctivCFV21TC. Un rondcmcrrt de 25~ i'u:c observe 1)OU1' un Gcnerateu.r proeo­
tYl1C de 5 T,ratts ave c un .\ T Doyen de 700°C. On prcsen'ce ccalcmel1c Ul1C
corroaraf son do s -'"',oai C' e11':':::;-C le" '0f1':""C,o"1","" "olal" ''('co Lea :;~·il.--':··~·""Ul°<' ;,I..J.!. __ (,.,I.. IJ ......u.l.L _u vJ. ~ ~ (..... vlv L ........ I..> h.) J.. ...... i:Jj l",;.:t..J u ...... --.......... J.oU.v'"- .::> Cl,

tlO-CCUl'S thcl'r:D..CJ.ucs et Lcs ccncru'ceu::cs thel'llo-clcctr:lqucs. CCG dC:;:TlierG
corrc ~)cu:G-etl'8 les pLus econor'!iQ.ucs danc la GurrJli1C de pu.i.aaance s a Ll.anc de:
1 a 100 uattG apl)rozirc;civcncnt.
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