- 1 - Technical field of the invention 5 The present invention relates to a
specific fluid which is a site of energy conversion and which is also a
heat -transfer fluid, subsequently ternméd "specific". Prior art 10 Many
heat-transfer fluids are known and used in various applications. Air and
water are comonly used owng to their natural availability. OQher types of
known heat-transfer fluids are organic fluids, nolten salts and 15 liquid
netal s. Wien choosing a heat-transfer fluid for a particular application,
several critgehaisheukdehg bakeRel HhQepeAsderation:  Absorptivity of the
fluid. Tenperature range over whrcrm it witl be used: nmaxi mum and m ni num
tenperatures. Persistenceofeffectivenessovertine: aggressiveness of the

fluid ws h TReppetstatt havEiaomn e s S 4 hepdastad| ALhpa, whisks of
corrosion or _of_ fouling,_etc. 30 Safety regulatjons: risks of burns,

el ectrical TFsi&, SﬁF?ks:EfQHQ§9Y'rF§R¥e FLEYpI Y oWPiChxi £5 r RHES rsks
associ at ed heah- praasﬁerzﬁduédulsmb&éqme@mu@tt@m&b@rde@@@i&h@md 35recycling
of the fluid. Technical-economic criteria: investnment and running costs.

Prior art
10
Many heat-transfer fluids are known and used in various
applications. Air and water are commonly used owing to
their natural availability. Other types of known heat-
transfer fluids are organic fluids, molten salts and
15 liquid metals.

When choosing a heat-transfer fluid for a particular

application, several criteria should be taken into

consideration:
20
- Absorptivity of the fluid.
- Temperature range over which it will be wused:
maximum and minimum temperatures.
25
- Persistence of effectiveness over time:
aggressiveness of the fluid with respect to the
materials used for the installation, risks of
corrosion or of fouling, etc.
30
- Safety regulations: risks of burns, electrical
risks, risks of fire, risks of explosion, toxic
risks, risks associated with pressurized
equipment, regulations for disposal and
35 recycling of the fluid.
- Technical-economic criteria: investment and

running costs.



- 2 - In the case of a donestic solar collector intended to heat the
donestic water of a dwelling, the heat-transfer fluid generally used is a
m xture of water and antifreeze. This_-igs because this fluid satisfactorily
5 nmeets all the abovenentioned criteria for this type of application.

Ho , this fluid h limted ah tjvit dth I | .ect t
her of of e DE dEBF g RED S s ot BTG Soreni e T he BORVEFSF od AEPFLGNL d o heat .

The yi el d fhestt hehsol domestiectwates |ofn ted. WS Y083 490 dds=ti-bes a
col l ector ingen t bsor I radiati.qn, |.Sd |qgi's nt

medi um 15 c%]%\% ?f% eglgfae %‘%gﬁ‘gﬁ& 9%8?, l%f am&qggdﬁdr%%% co I(%?%al
suspensi on aitgfaphiee MhiisngipabEcaues ofhippidxiidat edyiafgmiomhney

col | oi dal syspenshon ehoraplidihehaes asifepely dividad Raek dodies
which directly absorb a |arge anount of radiative energy. 20 "Summary of the
i nventi on APPbbferi@fdressed by the present invention is that of providing
a specific fluid that is particularly 25 suitable for use in a donestic
solar collector. In Eﬁr,ti C

| ar, .an objectiye of the invention is to inprove
t he absor ptH#OVEVeHs Ssgedt¥d 13 uf ilﬂqﬁéegolaﬁ’[ﬁod?tplrv&%é’sea&l%yt fie
i nvention isSodagpesdfliect3dr f wsd, ctharatodeei zed destibakdi tscomger i ses wat er
and m neral __powder ich strongly sgatt.er diatlo e ongly
scatte %ng ﬂ@?gfﬁ \gg‘ﬁu&r" Vae\}ﬁib%g(f¥1 aogz;nlcl&}fscr :1% gt%e%?' n'gitslés g%e%gt g\géﬁ 1% and
3% and a nedhanspaeri cbélsiczerofisbatimaérdd. 8 and 10 pm 35 It has been
noted that, by virtue of these characteristics, the specific fluid is a

site of energy conversion and therefore exhibits a high absorptivity.
US 4 083 490 describes a collector intended to absorb

solar radiation, comprising an absorbent medium
15 constituted of ethylene glycol, of water and of a
colloidal suspension of graphite having particles of
approximately 1 pm. The colloidal suspension  of
graphite behaves as finely divided black bodies which
directly absorb a large amount of radiative energy.
20

Summary of the invention

A problem addressed by the present invention is that of
providing a specific fluid that is particularly
25 suitable for use in a domestic solar collector. 1In
particular, an objective of the invention is to improve

the absorptivity of the specific fluid.

The solution proposed by the invention is a specific
30 fluid, characterized in that it comprises water and
mineral powder which strongly scatters solar radiation,
the strongly scattering mineral powder having a
concentration by mass of between 1% and 3% and a median
particle size of between 0.8 and 10 pm.
35
"It has been noted that, by virtue of these
characteristics, the specific fluid is a site of energy

conversion and therefore exhibits a high absorptivity.



- 3 - This fluid, used in a solar collector, therefore makes it possible
to inprove the energy yield of the collector. In addition, the solar

coll ector can be designed so as to diregt_the light to the fluid, 5 w thout
ot her nmeasures pronoting energy conversion being necessary.

Advant ageously,the particles ofthe sifrongly.scatteri m_ner al powder have,
on average?ﬁ%qifﬁﬁféo Bfig gﬁikéﬁl?%i?%ggﬁxé??F8¥enF%%FeGP5§tgP&Fﬁan 0.7
preferaglngfeapﬁés%?aa 0t8. Suproare engigy scatdgeri gdetdef bifci eite can be
measur ed usi a reflectoneter., .for exanpl me e d.of
rreasurerrentc‘fr}s‘glfen%t%' i graéﬁlrlfgm%lphefcgl.e I%O%Eh gg%?%%%r aé%gr tbl%C| e

pl aced 15 aledimnedntse ofs a tsubstiaecital kresphéghtal teol tket drlvisktei ves an

i ncident |ight, ener gy, fLow st anbhdlihosPReld d [ofreasur es
the fl ow of ‘energy gc)c)/al{l er eré‘g%)g/ut%%g pgrt :mcl el}ﬁlgfl t he e%Jti re iﬁ%oﬁrﬁe

ener gy scatkelnqgnecessicyent is defined as the 20 ratio of the total flow
scattered to the incident flow The remainder to 1 of the scattering

coefficient constitutes_the energy absorption coefficient for th article.
25 Advant ageoURTAIENESEY r ongFiescaPPElit eﬁinefg{ powitfer %ﬁﬁ&ﬂf@gs
cal ci um m ne¢at t S+10§9 i Rovaier powdiirbohate, osn a ssseayet,i caorligtiural 30

10 energy scattering coefficient of greater than 0.7,
preferably greater than 0.9. Such an energy scattering
coefficient can be measured using a reflectometer, for
example by means of a method of measurement using an
integrating sphere. In such a method, a particle placed

15 at the centre of a substantially spherical collector
receives an incident light enexrgy flow. The
substantially spherical collector measures the flow of
energy scattered by the particle in the entire space.
The energy scattering coefficient is defined as the

20 ratio of the total flow scattered to the incident flow.
The remainder to 1 of the scattering coefficient
constitutes the energy absorption coefficient for the

particle.

25 Advantageously, the strongly scattering mineral powder
comprises calcium carbonate, or a synthetic or natural
mineral powder. According to one embodiment, the
strongly scattering mineral powder is calcium carbonate
powder.

30
Preferably, the strongly scattering mineral powder has

a median particle size of between 1 and 3 um.

Preferably, the strongly scattering mineral powder is
35 essentially constituted of spheroidal particles. Such

shapes promote light scattering.



Preferably, the strongly scattering mneral powder has a nedian particle

size of between 1 and 3 | am Preferably, the strongly scattering m neral
powder is 35 essentially constituted ofg spheroidal particles. Such shapes
pronote |light scattering. - 4 - Preferably, the fluid conprises

antifreeze,_ the cqncentration ss of antifreeze being betwe ON limt
excl uded, frﬁ?f?ﬁi?%rwm t Sl ugébggs Aﬁoﬁﬂf%??aezea?ﬂﬁ%‘%zse par ft%’lrllléaul arly
desirabl e fasn@ppitaatdmnbyt hats gyt bangiffoeed et dod g t bepeeaturtgs, for

exanple in poutside installations,.accordi ngm%ﬂl&&? climate in the area
where the i'Ns atrla i'on 15’ |'0cat ed.’ For exanple, ethylene glycol -based
antifreeze fluids 10 are avail able. dycol-free organic antifreezes are

al so aval | gl e oMl Ehobave Eheiadvant age,ah Auladk ofadduaily. feferably,
the fluird has an energy absorptivity of 15 between 0.1 and 10 cm 1 for
sol ar radi ARRhLCHEPRT abhptofnay chP. SHRAE deP SPYelffifRIIRE WIS he to 30

added |i qui ghdY%exAmpnti fiheere HpduchspRY1at s6nBe wsedrbohgt s die
absorpti vi t%l shoul d not be too st rong %g al.| 0\[9/ gﬁattl,conv.ers' on .in.the bul k
of the fluitIBRE ndE £185 axfferYReral C86s PSP a5t e to°@Hin | ayer
of the fl uidonwhiextanyiiid d kelsdeatd e gdfcpilothasiedy ertésseweel oChhideat i ng of
the superficial _| ayer. of t fluyid. Pr. .apl by i LSes a
surfaclagnt ,a¥%ea§?1¥§%lﬁg%ht ?;gtylcgn —%fer?asos S‘sﬁgr atc]t%fﬁé%)% ﬂ%fﬁg%)%e%n 01,
limt excluseajlante3% whioht havkudede a®vehtpabl yofthe flafrld cefhprises

an anti foan&o%{ngiggncentrati on by mass of antifoam being between 0% 35
limt excluded, and 3% |imt included.

Preferably, the fluid has an energy absorptivity of
15 ©between 0.1 and 10 cm* for solar radiation, preferably
of the order of 1 cm™’. This order of magnitude of the
absorptivity enables absorption which is almost total
after a thickness of approximately 20 to 30 mm. For
this, one or more colorants may be added to the
20 specific fluid, for example an organic liquid colorant
in a concentration of between 0.2% and 1%. A coloured
antifreeze product may also be used for this purpose.
The absorptivity should not be too strong to allow heat
conversion 1in the bulk of the fluid, and not a
25 superficial absorption limited to a thin layer of the
fluid which would be capable of producing excessive
local heating of the superficial layer of the fluid.

Preferably, the fluid comprises a surfactant, the
30 concentration by mass of surfactant being between 0%

limit excluded, and 3%, limit included.

Preferably, the fluid comprises an antifoam, the

concentration by mass of antifoam being between

o
o

35 limit excluded, and 3%, limit included.

An antifoam product makes i1t possible in particular to

prevent the formation of bubbles that may increase the



- 5 - surface reflectivity of the fluid, and therefore to decrease its
total absorption. According to one enbodi nent, the concentration by nass 5
of mneral powder is 3% the concentratson by mass of antifreeze is 30%
the concentration by nass of surfactant is between 0.2% and 0.3% and t he

concentration mass aof antifoam i tween 0, 2% % Pref erably,
the fluid aﬁ“”é’c’)?%%?rpﬁ C3‘:1b"él](:tt3ér i°Ci dgﬁepr@d’&(%’. R%b%gc?%%f:%?ég? pt’re%duct is
parti cul arlgedesasabiesf ootappbbsatrpbmsni.n install ations that have to

remai n at anbi ent tenperature for significant 15 periods of tine, for
exanpl e for solar heating installations that only operate for part of the
year. The ihventddngalteo greoposesdinentsetbf FOHFEFHRE OMUIRY i FR2S devi ce

for conyer toA0nindlhar qoidd ON ko Saealend NoglcBht fac doh! B ik 162 di T ect ed
towards said specific fluid, the specific fluid being the site of an_energy
conver si on. 2R frAGERt i dF al X pr oEB@esCQIlH@WCEétleP covertd$y 28%1i ght

radi ation tgubeattagenpPrisi Nndodcweesi fie. 44 ui duri r anged i naatdch shaay as to
be able to receive Iight radiation so as to be the site of an genergy

conver si on. CREGEREEGESOR PY tARES dQ T sb8 RSEERE Hi4ecE8f. 30
Certain aspecig.of the invention are based on the idea of using a filler of
st rongl Yy | i ght-scattering powder in suspension in an energy-converting
fluid, b as to cause a phenonmenon of multiple |ight scattering in_the 35
flui d. SuchPaefleenbiwnonthe chpabtle atseubstEtisgy ya bactericidal

product. A  bactericidal product is particularly
desirable for applications in installations that have
to remain at ambient temperature for significant
15 periods of time, for example for solar heating
installations that only operate for part of the year.

The invention also proposes the use of a specific fluid
in a device for converting light radiation to heat, in
20 which a 1light ray is directed towards said specific
fluid, the specific fluid being the site of an energy

conversion.

The invention also proposes a device for converting

25 1light radiation to heat, comprising a specific fluid
arranged in such a way as to be able to receive light
radiation so as to be the site of an energy conversion.
Advantageously, this device comprises a solar
collector.

30
Certain aspects of the invention are based on the idea
of using a filler of strongly light-scattering powder
in suspension in an energy-converting fluid, so as to
cause a phenomenon of multiple light scattering in the

35 fluid. Such a phenomenon is capable of substantially
increasing the distance of actual propagation of the
light in a given volume of fluid and of making the

distribution of the flow of 1light, in the fluid,



i ncreasing the distance of actual propagation of the light in a given

vol unme of fluid and of naking the distribution of the flow of light, in the
fluid, - 6 - honogeneous. Thus, the scattering of the light radiation by
the particles of the scattering powder, conbined with the absorption of the

broduce. an TR SO ver o M oand. FRRC 1 O T THES | uCh | ritbocatital
vol unes. Tfﬁasdiuaammgbyn tthe k pagitikd eiss @éir ttheul acdytsninabpewder,
app! i cat | ONgodl i Clyslely | ﬁhge%xgggn%é@l@ﬁatofa ERkatiyel ye hgh Jdiw rate of

l'iquid at er noderat e ture. Certain aspects 10 of the
i nvention arecwesedseanthalleanofthesihigreidcanekesngtpoRdeiblehddarticle

si ze of gwhi agffbdécy)aﬂare%@xw ocdfe MaVShenghhsaft e SR Rneommenent s of

sol ar radl in order to _pronote resonance phenonena capabl e of
i mprovi ng tHe erbebapvéadcyolaresy THE JReasHd | oA HPUhdPAME s, 1t is

recal | ed t@éxti@uﬁ@fﬁy cadicatiien, fd@Shppllbaeleﬁergi;n | Wwieschni& spectral

range of fr oxi mat e oxi, mat el rticular

bet ween 0. :2% m%‘&rﬂt}/ﬁer?ﬁﬁ@ 1?’%}{ NIRE] %1%%d5‘8g%08§ %r%mcéjearl Y,

and ot her otmectal Vﬁslaiteimlys ahdieaciter | s¢mpsaatueadvattages it espofta | |

ener ge A1d Y.y (U009 N, 25 6&%43&%@9 descrigtd onof yonggpar ti cul ar

enbodi of the |nvenirl %n gll\;en only by way of no+|mt|Hg }el Iﬁ%tratlon
scattering powder the particle size of which 1is
comparable to the wavelengths of the main components of
solar radiation, in order to promote resonance
phenomena capable of improving the effective scattering

15 cross section of the particles.

It is recalled that, in solar radiation, most of the

energy lies in a spectral range of from approximately

0.5 to approximately 1.6 pm, in particular between 0.5
20 and 0.7 pym.

The invention will Dbe understood more clearly, and
other objectives, details, characteristics and
advantages thereof will emerge more clearly, during the
25 following description of one particular embodiment of
the invention, given only by way of nonlimiting

illustration.

Detailed description of an embodiment of the invention

30
In one embodiment, the invention proposes a specific
fluid which is in particular suitable for use in a
domestic solar collector. This specific fluid
comprises:
35
- water,

- calcium carbonate powder,

- optionally, an antifreeze and/or a colorant,



Det ai | ed description of an enbodi nent of the invention 30 In one

enbodi ment, the invention proposes a specific fluid which is in particular
suitable for use in a domestic solar collector. This specific fluid
conprises: 35 water, calciun1carbonate powder, optionally, an antifreeze

and/or a colorant, - - o tional | bactericide, optionally, a
surfactant, and~ oﬁtht‘r'ﬁ}"’} arft g?ﬂ ")fléd%ﬂrﬁ ‘Al'l the percentages indicated

bel ow are percent aggﬂ:mﬁtms al heacfoncoenttr atareh of cal ci um car bonat e

powder and the nedla partlcle SIZ f are determned taking into 10
account, on the onezh FeErhe 48 sé%p |vf§§ of the specific fluid and, on

the.other hand, the ablllty of the pomder to be suspended in the specific
fluid. Festsy fa{ilﬁa ﬁgﬁe%n % %@e NLUS HaNSy SHOUN phhatnthgeabssr ptivity

of the Specific herefore the 15 yield of the solar collector,
I ncreases a®&3he concentratlon of pomder I ncreases, and then reaches 9896or

nnre.tThis iﬁ due to the fact that, by virtue of the characteristics of the
i nvention, the specific fluidis a site
he cgncentratlon of caic&umo%£¥ggégécong$ gkognd the

median particle size thereof are determined taking into
10 account, on the one hand, the absorptivity of the
specific fluid and, on the other hand, the ability of
the powder to be suspended in the specific £luid. Tests
carried out by the inventors have shown that the
absorptivity of the specific fluid, and therefore the
15 vyield of the solar collector, increases as the
concentration of powder increases, and then reaches 98%
or more. This is due to the fact that, by virtue of the
characteristics of the invention, the specific fluid is

a site of energy conversion.

20
These tests have also shown that the median particle
size of the powder has an influence on its ability to
be suspended and to remain in suspension in the
circulating heat-transfer fluid. In the context of this
25 description, the term "median particle size" is

intended to mean the particle size verified on a

Malvern Mastersizer 2000 laser instrument, the

metrology of which is 1in accordance with standard

ISO 13320 (calibration wusing a certified reference
30 material (CRM)).

The results of these tests are in particular the

following:
35 - Test 1 (control): The composition tested was
only water. The intensity absorbed was

virtually zero.



20 These tests have al so shown that the nedian particle size of the powder
has an influence on its ability to be suspended and to renain in suspension
in the c!rculating heat-transfer fluid.gln the context of this 25
description, the term"nedian particle size" is intended to nmean the
particle size verif] on a rn Mastersizer 2000 | aser. instrunent, the
metrol ogy of which i anacgg%dgﬁggoﬁﬁ ﬁogtgﬁggﬁé "85 f3§56d%§% rE:Iraatlon
using a certified re&eeend@&%)rmm@rw@lo@ﬂﬂ@@arﬂh@atespbwgemfQZE%e tests
are in particular tggvgﬁélgw %%d#g%' §§§E%ééécqgiiélkﬁf P gﬁnpOﬁﬁélon

tested was only water I nt ensi sor was Vvirt ero -
Test 2: The conposi tnbﬁnﬁat;]i/edbw@gbadml)‘ét #0& dfornet é'fat(%%elagm: caf ci um

carbonatge powder (299 .phaving a nedian particle size of 10 pm The
i ntensity absorbed Ts 40%for a water height of 53 cm Test 3: The

conposition tested was a mxture of water (95%, cal cium
carbonate having-a fegdtan:patd domprsae iaddfgarzead 2 Sixture of
water (95%), calcium carbonate powder (2.5%)

having a wmedian particle size of 10 pm and
10 antifreeze (2.5%).
The intensity absorbed 1is 80% for a water

height of 3 cm.

- Test 4: The composition tested was a mixture of

15 water (between 66.7% and 66.8%), antifreeze
(30%), calcium carbonate powder (3%) having a

median particle size of 2 pm and surfactant

(between 0.2% and 0.3%). The presence of the

surfactant makes it possible to keep the powder

20 in suspension for a longer period of time.

The inventors deduced from these tests that the
concentration of calcium carbonate powder should be
between 1% and 3% and that the powder should have a

25 median particle size of between 0.8 and 10 pm. For
example, the powder is Durcal 1 or Durcal 2 powder sold
by the company Omya SAS.

Such a powder is constituted of calcium carbonate
30 having a high purity, for example greater than 98%, and

a very high luminosity.

According to one embodiment, the powder has a CIE
whiteness, measured according to DIN 6174, such that
35 the parameter L* is equal to a value between 94 and 98,
and/or such that the parameter a* is equal to a value
between 0.1 and 1.5, and/or such that the parameter b*

is equal to a value between 0.5 and 4, and preferably



The intensity absorbed is 8096 height of 3 cm Test 4: The conposition
tested was a m xture of 15water (between 66.7% and 66.8% , antifreeze
(30%, calciumcarbonate powder (3% haying a nmedian particle size of 2 pm
and surfactant (between 0.2%and 0.3% . The presence of the

fact ant i t i ble to k t hy wd 0] ' f
Fonger per Ot 1of CBR e APhEEATEHEST et cRd 11 ofiPt Hed 1L ESEETRED ¢ he

concentr at i®oh ahdcas ci the cpabanaterpewdés shoalld te sbetaieen bEXvereth 3% and

that the p r oyl d haye ' rti,cle, si f.he .8 and 10
pm For exanp e?ﬁ{%hg'g’dv%\érd %g%g%g%ﬁ%tgg &rclgﬁ é&%%gdgg t§'2Lolg u%the
conpany Omkesasn Guzh angowkler Tke co®BR i thit ed &f, cditi whid@atisssate 30

having g highy BUFEsY.ad 05+ EXRYP! o ISRt EreiNAN B8%nend g M eh-JHI1Gh
| um nosity. According to one enbodi nent, the powder has a Cl E whiteness,
measur ed actWPRAFRGCIRLEY NeGUFY, tQUBR- P H&t588-£he parameter L* is equal to a

val ue between 94 and 98, and/or such that the paraneter a* is equal to a
val ue . .
The presence of antifreeze makes it possible to prevent

freezing of the heat-transfer fluid in the event of a
10 negative temperature. It is, for example, the
antifreeze sold under  the name Neutragard. The
concentration of antifreeze may be between 0 and 40%,

for example 30%.

15 The surfactant makes it possible to improve the ability
of the powder to be suspended and to remain in
suspension in the heat-transfer fluid. The
concentration of surfactant may be between 0 and 3%
advantageously between 0.2% and 0.3%.

20
Finally, the antifoam makes it possible to prevent the
formation of foam, which could be detrimental to the
correct operating of the solar collector. The
concentration of antifoam wmay be between 0 and 3%,

25 advantageously between 0.2% and 0.3%. The antifoam is,

for example, Agitan 305 (registered trademark) .

An example of specific fluid according to one

embodiment of the invention is:

30
- water, quantity to make up 100%
- Neutragard antifreeze, 30%
- Durcal 1 powder, 3%
- surfactant, 0.2% to 0.3%
35 - Agitan 305 antifoam, 0.2% to 0.3%.

This specific fluid is suitable for a domestic solar

collector. In particular, the various components do not



between 0.1 and 1.5, and/or such that the paraneter b* is equal to a val ue
between 0.5 and 4, and preferably - 9 - such that the paraneter L* is
equal to a value between 94 and 98, the@araneter a* is equal to a val ue
between 0.1 and 1.5, and the paraneter b* is equal to a value between 0.5

and 4. The CE L*, a* Db? iLteness. 5 neas d di Di 74 is

nor e prefer%ﬁ??egﬁbsﬁ%t Pg%%eqﬁé?kto(%’i. %ﬁ"% 5%&2{ ﬂq_;g Iﬁggsel%:agclof
antifreeze oakesfetr phbsidl eleakimevanttd r ééw nyadkrt heeqeatr)rtramsder fluid
in the even I : I Sanf eéﬁl&l’ t

antifreeze ‘1’5“6 %lﬁlﬁ%gr r}%%%ttr}\é’%eﬁ/emqt}%%%%vé%%’ cg(r)\cgi%ttr ti one.qlotf antifreeze
may be bet wedakQodndlaagge fior eRanpnetsdiatisnTRads gadianiisaRe’di t

possi bl & t ogknprave Lbeyabbhit Y, iafnddte pawdes chotpe suspengdgdiepgnfo remain
in suspension in the heat-transfer fluid. The concentration of surfactant
may be bet weERPBTEAd Wikh adPdhifttagedlis| J2Betdve SFGL8% aROSBYRYS VEBY Fi nal |y,
the anti foawnmaheamFﬁ:op@ssithleeyti@mr erehe kelbaer watlilectofr.f oam whi ch
could be detrinental to the correct operating of the solar collector. The
concentration of antifoam nmay be between 0 and 3% 25 advant ageously

bet ween 0. 2¥handsPe8¥% iThefanidf ceani sglfor lexarmgsesl Agi t any305theegi st ered

trademark) . e of eclilie fLui dyacco{di ng tq engehqdi mept of the

i nven{ria‘Lod(n i ?&%g)&g\%ﬁgﬁ’, gégntlé:i(%/&}t)oéna e up 100% Nélut ragard antifreeze,

30% which light radiation must be converted to heat. It may
involve a natural or artificial, and visible or

infrared, light ray.

15 Although the invention has been described in connection
with a particular embodiment, it is quite obvious that
it is in no way limited thereto and that it comprises
all the technical equivalents of the means described
and also the combinations thereof if the latter fall

20 within the context of the invention.

In particular, the invention is not limited to calcium
carbonate powder, but is broadened to other natural or
synthetic mineral powders.

25
During the manufacture of the specific fluid, the
mineral powder can be added in the form of a dry powder

or of a liquid suspension.



Durcal 1 powder, 3% surfactant, 0.2%to 0.3% 35- Agitan 305 antifoam 0.2%
to 0.3% - 10 - present any health risk (in the event of the heat-transfer
fluid leaking into the water heater),- are -avail able relatively

i nexpensively, do not present any risk of danmage to the installation and
can be di sposed 5 of or recycled w tgﬂﬂ{mgi fficulty. In addition, conpared
wth water, it has a greater absorptivitTy, which inproves the yield of the
solar collector. The specific fluid can al so be used in any other 10
applicationy, for Rk L [ drdal s, [ j : iation
must be con%/érteagtéggﬁlégt gciﬁrlﬁ%ﬁa)q/:h%ﬁ\#o ve azrérﬁigtlur% at?néc()\(;1 g?t%?‘?[g%élé,égand

vi sibl e or vatear edd Inigtrahypowdenl whaghh SUONINEMTIFEIHES PREAT
describad i p,geapeehi on ¢id h arPahgi§ul aRHRedINENtniddrd S aubligepbVi Ous
that it is Inno way |limted thereto and that it conprises all_ the

techni cal eBaVvaPeRt §OFCAHE FREATs e RITDRE MATUELD the?BOndF ndttons
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char act]e(fi zgée&%\gt%ﬁgtn%l P%c%rﬁt%gs%vl\l/a%eﬁbqgﬁ'd m neral powder which strongly
scatters solar radiation, the strongly scattering mneral powder having a
concentratign by fAfc beiuegn sL%ad 3P0 88d thdegi-dBe@ahd | ¢hgigi, ze of
between 0.8 and 10 pm the particles of the strjgpqgly scattfrin% rgneral
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comprises calcium carbonate, or a synthetic or natural

15 mineral powder.

3. Specific fluid according to the preceding claim,
in which the strongly scattering mineral powder is

calcium carbonate powder.

20
4. Specific fluid according to one of the preceding
. claims, in which the strongly scattering mineral powder
has a median particle size of between 1 and 3 pm.
25 5. Specific fluid according to one of the preceding

claims, in which the strongly scattering mineral powder

is essentially constituted of spheroidal particles.

6. Specific fluid according to one of the preceding
30 claims, in which the strongly scattering mineral powder
has a CIE whiteness, measured according to DIN 6174,
such that the parameter L* is equal to a value between
94 and 98, and/or such that the parameter a* is equal
to a value between 0.1 and 1.5, and/or such that the

35 parameter b* is equal to a value between 0.5 and 4.

7. Specific fluid according to one of the preceding

claims, comprising antifreeze, the concentration by



10 coefficient of greater than 0.7. 2. Specific fluid according to the
preceding claim in which the strongly scattering m neral powder conprises
cal cium carbonate, or a synthetic or _nabural 15 m neral powder. 3. Specific
fluid according to the preceding claim in which the strongly scattering

m neral powder is _cal cium carbonat.e powder. 20 4. Specific fl.ui ccordi ng
to one of t‘??esi)rggeoﬁ”?ﬁyl%%?ﬂ%, qeri”\ﬁﬁi%‘ﬁt‘f’ﬁ%nstorsdngI‘E§lm§%atet>%q']1uﬁgeqaﬁ ner al
powder has andrethan panit clecsudedof between 1 and 3 pm 25 5. Specific
fluid according to one of the preceding clainms, in which the strongly

scattering mneral powder is essentially constituted of spheroidal
particles. %. Spetp¢¢ifi¢ uifduvddcraronding ohe ome hefpltéCeRTRFSBYIRI ai ns, in
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according to DIN 61/4, suc hat the~paraneter L* I's equal to a val ue

bet ween 94 & b, cBndfer sedrn FACiAfdOFar ameter a* is equal to a

val ue between 0.1 and 1.5, and/or such that the 35 paraneter b* is equal to

a val ue bet wee . e " -
X@ : gpgcfggc4flui&u%ccording to one of the preceding

claims, comprising a surfactant, the concentration by
10 mass of surfactant being between 0%, limit excluded,

and 3%, limit included.

10. Specific fluid according to one of the preceding
claims, comprising an antifoam, the concentration by
15 mass of antifoam being between 0%, limit excluded, and

3%, limit included.

11. Specific fluid according to one of the preceding
claims, in which the concentration by mass of wmineral
20 powder is 3%, the concentration by mass of antifreeze
is 30%, the concentration by mass of surfactant is
between 0.2% and 0.3% and the concentration by mass of

antifoam is between 0.2% and 0.3%.

25 12. Specific fluid according to one of the preceding

claims, also comprising a bactericidal product.

13. Use of a specific fluid according to one of the
preceding claims, in a device for converting 1light
30 radiation to heat, in which a light ray is directed
towards said specific fluid, the specific fluid being

the site of an energy conversion.

14. Device for converting 1light radiation to heat,
35 comprising a specific fluid arranged in such a way as
to be able to receive light radiation so as to be the
site of an energy conversion, characterized in that the

specific fluid is according to one of Claims 1 to 12.



mass of antifreeze being between 0% limt excluded, and 40% limt

i ncl uded. 8. Specific fluid according to one of the preceding 5 clains,
whi ch has an energy absorptivity of hetjween 0.1 and 10 cm 1 for sol ar
radiation. 9. Specific fluid according to one of the preceding clains,
conprising a surfactant, the concentration by 10 mass of surfactant being
between 0% Ilimt excluded, and 3% Ilimt included. 10. Specific fluid
accor di ng tDs pnepefidde apresedingg €baidisincadpr i somor dsi@nt bf caolart he
concentration ﬁ% 5 mass of antifoam being between 0% limt excluded, and
3% limt i$etu@8t© 11, Specific fluid according to one of the preceding
clains, in which the concentration by mass of mneral 20 powder is 3% the
concentration by mass of antifreeze is 30% the concentration by mass of
surfactant is between 0.2% and 0.3% and the concentration by nmass of
antifoamis between 0.2%and 0.3% 25 12. Specific fluid according to one
of the preceding clains, also conprising a bactericidal product. 13. Use
of a specific fluid according to one of the preceding clains, in a device
for converting light 30 radiation to heat, in which a light ray is directed
towards said specific fluid, the specific fluid being the site of an energy
conversion. 14. Device for converting light radiation to heat, 35
conprising a specific fluid arranged in such a way as to be able to receive
light radiation so as to be the site of an energy conversion, characterized
in that the specific fluid is according to one of Clains 1 to 12. - 13 -
15. Device according to Claim 14, conprising a solar collector.



