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NOTES

1. The working languages of the Conference are English
and French. All papers contributed are reproduced In one
ur 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 QI'
French (according to the request of the relevant rapper
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 langucs de travail de la Conference sent l'anglals
et le Iran..ais, Tous les mernotres presente~; sent repro
dults dans I'une ou I'autre de c es deux lanvue s , Lorsqu'un
rnernotre est r eprodult dans les deux lanples de travail
sur la demande d'un rapporteur, la version annlatse et la
version fran..alse du ' memolrc font route» deux parties de
la documentation de la Con~ercncc.

2. Lor'squ'un mernotrc est present': d.i ns une langue
offlcielle de I'GNU autre que l'anrlal~ ou le fran ..als,11
est publle clans cettc languc, Lcs momoircs appartcnant h
cette categor-Ic sent en outre publles en traduction anglalse
!lli fran ..alse (solon la demande du rapporteur charge du
sujet consldere),

3. Des resumes de taus lcs mfmo tr'c s , etablls par les
auteurs eux-rnfrnes, scront publies clans l cs deux langues
de travail: anglals et Iran..nl s, Lcs resumes ne contien
dront ni diagrammes nl photog rnphte s, et il conviendra de
les rapprocher du rnernoir c lut-rnrmc , qui porter-a le m~me
numero de ref~rence que le resume.

4. Les m~molres et Ies resumes ne pourront en gene
ral ~tre dlstrfbues 1i des per sonncs autres que les partici
pants et les auteurs qu' apres la Conference et seIon des
modalltes de publication qui seront annoncces uItcrleure
ment,
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UTILISA13LES POUR LA OLUtATISATION DES RAJ3ITATIONS.

;par F. TROKBE" U. FOix et H.. LE P13.AT VIE

Laboratoire de ·lu:~Grgio Solairo du Oentre N~tional de la Recherohe Scientifique
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---------
R6sum6

a) .IDz.!!.~$S F.:.'§JS£Gi~!s il ohaM 0ell qbsorbant le ra.:y;onnemo:d.t Bolaire~

:1) On "'at t ':'ll~~ 1eo m'teux abaorbcmt e'n'ralGilMtt be~nooup JiluG forte

mezrt 10 l'ayonl'loment visible et le p:roche inf'rac,rouge que lee ra.dia~

tiOl'lS do p11).8 G"l'and.e lonsueur d9onde 0 Lea Buri'aoeo metalliquoa

po;;:-mQt-tcnt done d; ob-l;enir o.OIll oolleoteurs selooUfB preea:mtan'\

Ul10 faible emissiou propr~, l'abaorption du rayonnsment eolairs

pouvent ~tro con~id6rab10mQnt accrue ou realiaant plueiaura 1'6

fl~xious cuocbsr,ivea du 1'Ayonncmont inoident .. Lea r6flexions mul

tiDlos s~obtiennent ~ l'~da de t81es plieos ou parall~les, de

talcs fltri6co, raye<rJ8 ou d6polios, PBl~ trai;;emcmt. m6e~-...~:tH" J 1th7
eiqne DU chimique. L~ plupart de nee prooedes p'9rmottent d~obte

~1r do grandes ~urfaoes d~QChang0S fevorableo Gurtout au chauffage

d.es gaze
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ii) On a egalemant ~ealia6 des ~urfacas chauffantQs an colorant des

o1.11'fa00s m~tall:i.quaEl pa.r des moyana ohimiquefl .. L~o.luminiufi.1 traite

P~l.fS des solutions aulfuriquea de permansa.na;l;o de potassium donne

~ de bona Z'c)sultato, Les colorations ob'benucs o·tant <P aut~mt

pluG eocentu6ss que le pE eat plus faiblo. On peut 6gal~m~nt

ozydar superfioiolle!Ilon"l; lOG aoiel's flino%ydo.blCH)tl de fa-gon A lour

donnor une teinte rouge ou bleue. AU~Dibien dans 10 cas de IV
aluminium qu& dana calui dos aoiers, lOB trait~monts ohimiquea

preo~dents pGuvent ~tre combines avco lea effata de r6flexiona

multip10S (t61ea pli6es, parali~loo 01.1 atri6co), maia il oonvient!

dana tQue lee caa, de rGaliGGr un equilibro entra ces divarsoa

operaJliiona de fa90n a. obt~mir un efff!l°l; e6leotif ma:::imumo Des taler:ll

d~ 6I.Oi01'3 Ifino:xydablosll stri6ee et o:x:yd6cs Gup~rficiel10mcmt Bont

susc~ptibles d~ab30rb~r 85 %du rayonnemont aolairo, cepandant

que 19~mia6ion do la tale rGote faiblQ (to &15 %).
b) Surfaoes :~'l(llctiveB ":troiclea" l'6flechissal'lt le rs,yol'lncment solaire.----- ....,,-- _'_~~~_---"'-'.$.~~-=-

i) On a, par ailleura, mi$ au point, au Labox&toir.o de lYEnorgie

Sola-iro de Montlouia, des surfacos 0el(!)oiiivee IIfl'oic1ea'! r6flechis

santoe pour le rayonnament molairo et presentant una fo~te emi3sior.

propl~e.

ii) De bons result~te, daus co domains, ~nt eta obtenue avec des feuil

lee d~aluminium pur (99,9-99,98 %) oxyde anodiquem~nt. Li~mia

8ion n la tomperature ambiente se rapprocho de cella d1un corps

noir 10reqU9 l'epai~eeur de la couch$. d~aluminm form6e depasse

3 mioron5. Differanta d~pata et peintu1'0~ ~ bas$ d~aluminium ont

4te ~g.alomont etudi~e, en particulier, dos V$rni~ oellulosiquea

A llaluminium depoe~s au pistolot. On a 'tudie auasi des r0v3t~

menta a base d~etain IDetalliquo. Cos de~niers sont s~6ceptibles

dv6tre o:x:ydtSe anodaquemen'b, maie deviennen"t alors beauccup moins

xaflooteu1's pour le xayonnemout Golairo.
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iii) Permi lea pointur~3 bl~nchoo s61cctiv~o, oolles ~ base dVoxyde de

titane donnQut lea mcilloLtrs rcsultato, IV&mis3ion p~op~e a la

temp6ratUI'0 ambi[~nto dcpasocnt 90 %eu mama 95 %, cepcndant que

10, reflexion du rayonnoment solo.:lrG cst de ~ ~ ol'd.I'e de 70 a 80 %.
011 meme l,lum Lorcqu 9on I'1~alifJo dea rCY6tolU'1}utr.; D,VOC pigmenta ap

paI'cn.tl1l.

On Gxe.mino, en pa.:rtioulier, 10 role des bando!3 de r6fleJ~ion p~esen

teoo par d~e V$rres dans 1 9i 11fr a- r ougo moyon pour dOG longucuI's

dVonde tres voioiuea d& 0011ae du tt4~zimum d9&miosion dos corps cha~(

fem ontre 0 et iOO~ O. Des vorres comple~e6, autres quo le verre

ordinaire, pour'~aiQnt donnor do m$illours resultats enoore dans oc

dOIDa.ineo
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STUDIES ON SELECTIVE SURFACES FOR AIR-CONDITIONING DWELLINGS

by

F. TROMBE, M. FOEX and M. LE PHAT VINH

Laboratory of Solar Energy, National Scientific Research Centre, Montlouis, France

SUMMARY

(a) IlHotll selective surfaces absorbing solar radiation

(i) It is well known that metals generally absorb radiation much more
strongly in the visible and near infrared regions than in the regions
of longer wavelength. Metallic surfaces may therefore be used for
selective collectors with low emission, which may absorb considerably
more solar radiation if designed to'have the incident radiation rE
flected several times in succession. These multiple reflections are
obtained by means of folded or parallel metal sheets, striated, ruled

'or:'dulled by mechanical, physical or chemical treatment. Most of
these procedures give large heat-exachange surfaces favourable
primarily to the heating of gases.

(ii) Heating surfaces have likewise been prepared by chemical coloring
of metal surfaces. Aluminium treated with sUlfuric-acid solutions
of potassium permanganate gives good results. The coloration is
more marked, the lower the pH. Stainless stells may likewise be
superficially oxidized to give them 8 red or blue tinge. With
aluminium as with steel, these chemical treatments may be combined
with the multiple-reflection effects (sheet metal, folded, parallel
or striated), but in all cases equilibrium should be established
between these different operations in such fashion as will yield
the maximum selective effect. Sheets of " stainless ll steels, striated
and superficially oxidized, are able to absorb 85% of the solar
radiation, while the emission from the sheet remains low (10 to 15%).

(b) "Coldll selective surfaces reflecting tte 'solar radiaticp,

(i) 'I'he Solar Energy Laboratory at Montlouis has also developed Il col dll
selective surfaces that reflect solar radiation Bnd themselves have
a strong emission.
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(ii) Good results have been obtained in this field with pure aluminium
foil (99.9 - 99.98 %), anodically oxidized. The emission at ambient
temperatures approaches that of a blackbody when the thickness of:
the aluminium oxide film formed exceeds 3 microns. Various aluminium
base coatings and painting procedures have been studied, especially
cellulose varnishes deposited with a spray-gun. Coatings based on
~etallic tin have, also been studieu. They can be-anodically oXidized,
but in that case they become much less reflective for solar radiation.

(iii) Among the selective white paints, those with a titanium-oxide base
give the best results. Their own longwave emission at ambient tem
perature exceeds 90 or even 95 %, while their reflection of solar
radiation is of the order' of 75 to 80%, or even more when coated with
more conspicuous pigments.

(c) Transparent walls utilizing the lIhothouse effectll and available for use in
collectors

The authors examine in particular the role of the reflection bands
sho'fn by glasses in the medium infrared for wavelenths very close
to those of the emission maximum of bodies heated to between ° and
lCOoC. Complex glasses, other than ordinary glass, might give still
better results in this field.
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