TI TLE HEAT REFLECTI VE DRY-M X/ PAINT 5 FI ELD OF THE | NVENTI ON: - Present

i nvention relates to a heat reflective paint. Mre particularly present

i nvent i orWOeb 39620 a heat refl ective paint which redu®€IINHII/PIMEN needs
and enhances the life of the structure. 10 BACKGROUND COF THE | NVENTI ON AND
PRI OR_ART: - Sunlight reaching the ground consists of W, Visible and IR
radi BTl&ns with energy distribution of 5% 46% and 49% respectively. Theses
| onger wavel ength IR 15 radi ati ons are al so known as "heat Radi ations",

whi ch are responsible for increasing the tenperature of the buildings. The
annual expenditure of cooling is multi billion dollars, cooling consUnes

ar oURE ATSREBYVETTIVEDRYLtMIX/PAUNT. I n order to conserve the natural
environnment, curb the negative inpact of human invol venent. G een buil ding,
part of Green/ Cean Technol ogy reduces the operating cost by increasing 20
the productivity using | esser energy. In the present art the available

pat eegbgl g@p’i—ﬁg|mgﬁﬂgﬁ heat reflective pigment ( US Patent No. 6,989, 056
and 10) whereas some have enpl oyed | aninates

consisting of IRreflecting particles of netal oxides (US Patent no.
Present invenﬁon relates to a heat reflective paint.. More particularly present
‘invention relates to a heat reflective paint which reduces the power needs and
enhances the life of the structure.

10

BACKGROUND OF THE INVENTION AND PRIOR ART:-

vSunli\c.;ht reaching the ground consists of UV, Visible and IR ‘radiations with energy
distribution of 5%, 46% and 49% respective’ly. Theses longer wavelength IR
15  radiations are also known as “heat Radiations”, which are responsible for increasing
the temperature of the buildings. The annual expenditure of cooling is multi billion
dollars, cooling consumes around 35-40% of the total power. In order to conserve
the natural environment, curb the negative impact of human involvement. Green
building, part of Green/ Clean Technology reduces the opeféting cost yby inéréésing

20 the productivity using lesser energy.

In the presént art the available patent reports the use of heat reflective pigment ( US
Patent No. 6,9_89,056‘and US Patent No. 6,294,010) whereas some have employed
laminates consisting of IR reflecting particles of metal oxides (US Patent no.

25 4,272,291 and US Patent No. 4, 546,045) mica or plastics. Others patents reported



25 4,272,291 and US Patent No. 4, 546,045) mica or plastics. Ohers patents
reported discusses about incorporation of hollow spheres to get the

requi red woerhovaegsee properties. The process invol ved secTasmippr@gsx ati on,
foll owed by application of priner and after proper curing the final top
coat . is applied. 5In the.prior art, the steps involved in the coating

pr ocH3USSEs AW NROTHE Oﬁé\‘)gBWe?p'?q{sztPn%?t 2l FFHISOh PRYRISRRNGE i gher
than required for providi n? the required perfornmance properties. 10 OBJECT
OF TmMeperesENTE Ruepessovolves sutfaes rrapaiatiesedellqwrd iy sRPigationapf

devel oping a heat reflective paint. Yet anot her object of the present
i nvemirnenand after depelr apriag the finadopaiont isapptied5f i | | er s/ ext enders as a
reflective material Yet another object of the present invention is to
devel op a heat reflective paint which reduces the power needs and enhances
the life of the structure. 20 One nore object of the present invention is
to dev ; e e pay j i f L\ [

Lo deVELRbMartiCtle SRIdsehvoKkRIPH e Miafilg! proe8st &b! Akt ViR Rdvbes

| rrpr _ove‘ I Cl éncy er Obj ect_ (0] e pr es_ent | nyentl on 1Is tp
el | M AGLE LGOI IR LA WISkARY TGO SRR ! rGlBRRS the v T

required performance properties.

10 OBJECT OF THE PRESENT INVENTION:-

Object of the present invention aims at developing a heat reflective paint.

Yet another object of the present invention is to develop a dry mix/paint with

15 fillers/extenders as a reflective material

Yet another object of the present invention is to develop a heat reflective paint which

reduces the power needs and enhances the !ifé of the structure.

20 One more object of the present invention is to develop the heat reflective paint which

is cost effective having improved efficiency.

Yet another object of the present invention is to eliminate the primer coat thereby
reducing the coating thickness required for the given performance.

25



One nore object of the present invention is to develop a heat reflective
pai nt having no solvents, Heavy netals, Hazards chem cals present in the

f or mul at iw0.2012/00ms2nor e obj ect of the present inventi onPC3/INZ10eMeFDOp a
pai nt which helps to 5 maintain the tenperature difference across the
surface & gives a maxi num heat reflectipn. One nore obj.ect of the present

i nveRNE sROTEsORIBCDf, th?r?&?%erﬂtHBV%fqrb'§éﬁcqoeé/§l%@ hg,a? ﬁ?f%\ﬁjﬂﬁ‘é P?'%thvﬂlgopri or
art. 10 STATEMENT OF THE I NVENTI ON: - According to this invention therefore,
heat no eblveots ieany ynetals, Hazerdsehgmisalsdrgsealrinitea feinelation sai d dry
particulate matter conprising of pignent in the range of 20 to 15 45% the
bal ance proportion being extenders / fillers wherein the extenders/ fillers
shal | consi st of cal ciumcarbonate not |less than 15% with respect to tota
par t bedl ficfe BHjE&" oh@vd gﬁeééﬂﬁ RVERBEE iPabt Heledopi ggaamﬁt Whichdhglgeats i cul at e
matter in the range of to 6 mcroneters. 20 BRI EF DESCRI PTI ON OF THE

I - t & ) WAt Cgo b i esent
el PTA, L Brp e dfEoe SrbeRng alrbReRPGNERE bl hept 0P
Size.f§c§ttering and particle size distribution helping in scattering of

| i ght€"'eBUPRi cl e size required for optimumlight 25scattering is given by

One more object of the present invention is to eliminate the deficiencies and or
drawbacks of the prior art.
10

STATEMENT OF THE INVENTION:-

According to this invention therefore, heat reflective dry mix comprising of dry
particulate, the said dry particulate matter comprising of pigment in the range of 20 to
15  45%, the balance proportion being extenders / fillers wherein the extenders/ fillers
shall consist of calcium carbonate not less than 15% with respect to total particulate
matter having the average particle size of the dry particulate matter in the range of 2

‘{0 6 micrometers.

20 BRIEF DESCRIPTION OF THE INVENTION:-

Heat reflective dry mix/paint in accordance with the present invention has been
developed by using material of appropriate particle size. Scattering and particle size
distribution helping in scattering of light. Particle size required for optimum light

25  scatfering is given by



A/2.1 (Np - |1b) D aneter of the particle A -Mean IR radiation Np -
Rl of pignent 5Nb-RlI of binder. Heat reflectivity of coating is dependent
on Rl of wbeotrmase as well as the pignent. The rel ati omrsminp2tebaoasn

refl ectance and RI of pignent and vehicle is given by R= (Np - Nv) / (Np +

Nv) 10 \C/Xf% (ﬁ Sgrface refl ectance Np - Rl of pignent N\v. _ Rl of vehicle
15Accor é e hdb)Rel i ght scattering principle higher the ratio of pignent

to vehicle higher is the scattering power. Heat reflectivity depend al so
conddct i VPigynetenafithamasticlabi ity and coating thi ckness.

A- Mean IR radiation
Np - Rl of pigment

5 Np- Rlof binder.

Heat reflectivity of coating is dependent on RI of the binder as well as the pigment.
The relationship between reflectance and Rl of pigment and vehicle is given by
R=(Np- .Nv) / (Np+ Ny)

10 Where
R- Surface reflectance
Np- Rl of pigment

Nv. Rl of vehicle

15  According to the Relfght scattering principle higher the ratio of pigment to vehicle
higher is the scattering power. Heat reflectivity depend also conductivity, insulation

ability and coating thickness.

Heat reflective paint according to the pfesent invention which is white coating or

20  colour coating comprising of the following:

Whitening Agents | 25-40%
Filler 1 | 15-20%
Filler 2 ' | ' 10-15%
Filler 3 10-15%
25  White pigment _ 5-12%



Heat reflective paint according to the present invention which is white
coating or 20col our coating conprising of the follow ng: Witening
Agent s25-wO0%Ridorse 115-20% Fill er 210-15% Fi |l | er 310- 1Ppeaas20iiaoaso

pi gment 5- 12% Additive 10.2-1.2% Additive 20.1-0.8% A col our heat
reflective coatipng as per the present invention conprising of the

5f o|4\%@wvﬁg:18&n%-?£i ng Agents25-35% Filler 110-15% Filler 210-15%

Additive 2 | 0.1-0.8%

A colour heat reflective coating as per the present invention comprising of the

5 following:

Whitening Agénts 25-35%

Filler 1 10-15%

Filler 2 10-15%

Filler 3 01-15%
10  Pigment ©3-10%

Specialty pigment 8-15%

The whitening agents can be selected from the following materials.

15  White Portland cement, calcinedmagnesite, calcium carbonate, calcined china clay,

magnesia, ziconium silicate and zirconia, titanium dioxide

The fillers used in the present invention can be selected from the following White
Portland cemént, Ethylene vinyl acetate redispérsible emulsioh, Titanium‘ DiOxide,

20 Calcium Carbonate, Talc, China Clay, Barytes, Solar Flair 9870, Solar Flair
9875,Complex {norganic Color Pigment Green 187 B, Complex Inorganic Color
Pigment Yellow 10C 112, Complex Inorganic Color Pigment Brown 20C 81, Complex
Inorganic Color Pigment Brown 8, Complex Inorganic Color Pigment Black 411,0P-
62 having appropriate prédefined particle size.

25



Filler 301-15% 10 Pi gnment 3-10% Speci alty pi gnent 8- 15% The whiteni ng agents
can be selected fromthe followng materials. 15Wiite Portland cenent,

cal ci nedmeigreesyaae2cal ci um car bonat e, cal ci ned chi na cl ¢T/INE] Ve,
ziconiumsilicate and zirconia, titaniumdioxide The fillers used in the

present invention can be selected fromthe. foll ow VWhi.t e Por.t,| and t,
Bt hyfusiner dheyiles B3 8Spd SEERbITTANTIB KIS AHRBIBSIEE20 Cal o um

Car bonate, Talc, China Cay, Barytes, Solar Flair_ 9870, Solar Fl air

987K dloite| ©aldinoy, gearbonaisl dultRifigaidt Geseon 1fers, Datemppresodsddfthi.c Col or
Pi gment Yell ow 10C 112, Conpl ex I norganic Col or Pignment Brown 20C 81,
Comlierogdreng abiyprémyiene RbgndheciBitaten dlicaConpQenrrtznSepimtitec, Bdicargeli gnent
Bl ack 411, 0P62 having appropriate predefined particle size. 25 WO

2012} QOB 285 b%@%ﬁrﬂ@ﬁéﬁ»ﬁicﬁw eess t MRIbW dlass beadsatisin-viasil, seleat ed from

Al um num oxi de, um num oxi de82, Calcite, Calcium carbonate

b PE e LA, 140 ofB ASRE pngt v Loqeacusss agtpr o ene

eXpatﬂi%ﬁcejr F\)A(/)elxlwwgllio(\;v @é(r:a{rgi%prs]preer%s,’ p%?ylelﬂ(\))\/ll\/elgelz q‘ﬁ)%rg eaa}%s ’pahmlgé,m@éllulo&o' | ow
fibers, unexpanded polymeric spheres , rubber particles, expanded perlite |,
anthracite , aramid fibers , carbon black, PAN-based carbon fibers , precipitated
silica, * pitch-based carbon fibers, fumed and fused silica graphite, sepiolite ,

10 diatomaceous earth, fly ash slate flour, PTFE , calcium hydroxide, silica gel, boron
nitride, pumice, attapulgite, calcium sulfate ferrites , cristobalite, aluminum,
trihnydroxide, magnesium oxide and hydroxide, unexpanded perlite , solid ceramic
spheres, solid glass beads, kaolin , and calcinated, kaolin, silver coated glass
spheres and fibers gléss fibers, feldspar, clay , hydrous calcium silicate, vermiculite,\

15 quértz and sand, pyrophyllite, aluminum powders and flakes , talc, ‘nickel coated
carbon fiber, calcium carbonate , mica, zinc borate, beryllium oxide , dolomite |,
wollastonite, aluminum borate whiskers, zinc stannate and hydroxystannate , silver
coated aluminum 'powder , apatite, barium metaborate, titanium dioxide, antimony
pentoxidey),. zinc sulfide (4), barium sulfate and barite, lithopone, iron oxides, sodium

20 antimonite, silver coated inorganic flakes, molybdenum disulfide, antimony trioxide,
zinc oxide, nickel powder and flakes, copper powder , silver coated copper powders,

molybdenum powder (10.2). The fillers can be used either in isolation or in

combination.



5 ceram c spheres, wood flour , porous ceram c spheres, silver coated gl ass
beads, thicker wall, hollow ceram c spheres, polyethylene fibers and
parti cl eswocelduwrwse fibers, unexpanded pol yneric spher @ST/ANZUbb@59
particles, expanded perlite , anthracite , aramd fibers , carbon bl ack,
PAN- based carbon fibers , precipitated silica, pitch-pased carbop fibers,
f‘urreﬁhélﬁddftly@édp'@m@g%‘%}da%?ﬁct@g/ RlgpIEANtS ﬂ‘ée,gaf?dﬁﬁpéfeoﬁﬁcaﬁ%reélﬁﬁ‘fﬁ fly ash
“slate flour, PTFE , calcium hydroxide, silica gel, boron nitride, pumce,
at t apaihfateeknaven i timmastil fate ferrites , cristobalite, alum num
tri hydroxi de, magnesi um oxi de and hydroxi de, unexpanded perlite , solid
ceram c spheres, solid glass beads, kaolin , and cal cinated, kaolin, silver
coated gl ass spheres and fibers glass fibers, feldspar, clay, hydrous
cal ciyant sifld iPeATIDH ' RAC3N EffeEteOBRY Ithily Gredh umi num
p0\/chI(;3|r‘é§t zérllf!f C??éaﬁ)gslm,eégt’nglgg,th%?éﬁ%%tggg%rgdh?argog fi ber, gal Ci u{r/n%éa?flﬁ)onate ,

] ca inc bo  AReRX 1 i ] t I ot | unRi num
: ?or a?%%’s%e?@,rgz?%chét aér?%ngé’aﬁgamgﬁ%t%%tﬁﬁzn%rpg J:'Haezllt"?\g/,esr B E:eos(%tnggih al um num
powder atite, barium npetahorate, titaniumdioxide  antinon ent oxi de) ,
D nciasiatap. (hy's SRFIOnPERIS N CORTG BUHET dISIPS  Foo SUAIBIET HEMRRIABES, sodi U
20 antinmonite, silver coated inorganic flakes, nolybdenum disulfide,
ant i gifiepenas anipee the syidacs & aivesy Raimpoykrat reflectidnakes, copper powder,
silver coated copper powders, nolybdenum powder (10.2). The fillers can be
usedEXAMBLEBr-i sol ati on or in conbination. The additives, pignents and
specialty pignents used to prepare the heat reflective paint are known in
the art. Heat reflective paint as per the present invention is Cost
effective and truly green 5 coating, as there are no solvents, Heavy

ptal 5,1.*1’%&[]@ gﬁgﬁsmk $niRIEE Hekoidihd &S TAY BtdLint aﬁ\tedti%nefftﬁﬁ.garsiﬁgfdfci ent

coating which- O maintaln tenperature difference across t surface &

gi ves i > CL i - ) r iL.ve .pai nt
ot o & R TP R el B R AR atieh: CERAm KR Bhbe G RE' Dei ng
pigment, jn the dry partjiculate matter. Cal ¢cium Carbonate being, 41% bei ng
extende"rio/"ft?@rl‘gafa. e lferr 9“‘5%“&}’ ﬁé{"‘cha‘i’?a‘t“@ pr Ql%og?a‘ﬁ‘gﬁ PéPe size
between 4 to 5 mcroneters. Bi nder being 35%of the total paint

m xt ur keivedard keiSngigametersiBinder beipel 3arer ofwihentot@lepajntauxtureyBiidaron
tenperature of 10 to 15 15Deg C M xing wth water and known additives. 2.
Heat r didiegtpwe guaylitt copolymee wethc thed glagst transitomp tempeataturey enttioto dénpri si ng
of 12% of Ti Q2 being pignment in the dry particulate matter. Cal cium

gar bonapgg leeiMnging3With Ratert At Rddwn badieivdd.% bei ng extender/ filler. The
entire dry 20 particulate matter being of particle size between 4 to 5

m cronet ers. Bi nder being 35% of the total paint m xture.Bi nder being pure
acrylic copolyner with the glass transition tenperature of 10 to 15 Deg C

M xing 7 ﬁgatm'ﬁaetflgéti\?en%amt]%wm&ua}gde{ctcbyﬁgg to the present invention comprising of

12% of TiO2 being pigment in the dry particulate matter. Calcium Carbonate
being 15%, barytes 11'%', talc’ 1'1% being extender/ filler. The entire dry
20 particulate matter being Of_ particle size between 4 to 5 micrometers.Binder being
35% of the total paint mixture.Binder being pure acrylic copolymer with the glass

transition temperature of 10 to 15 Deg C. Mixing with water and known additives.

3. Heat reflective paint mixture according to the present invention comprising of

25 18% of TiO2 being pigment in the dry particulate matter. Calcium Carbonate



3. Heat reflective paint m xture according to the present invention
conprising of 2518% of Ti Q2 being pignent in the dry particulate matter.
Cal ci um Gaiokzorea@e2bei ng 15% barytes 10% and tal c 6% becCmgNEN1/e0vdsy /
filler. The entire dry particulate matter being of particle size between 4

to 5 mcro rs, Bi pder in 5% he total paij m xt ure. Bi nder being
pure a ?S/ngimi%%‘bpg? WQ/?EI‘?'?%SG‘I&I §£§% %qufq%f?r{ g{l}ﬁ%rﬁ‘ﬁr%ntg? Pto 15
Deg C. Mxing with water and known additives. 4. Heat reflective paint

ni xt ur pagiculateimajtardaing op pagisif sizakaivesn 4ctonp Migiometsts- Biwepbeindoy bei ng
pigment in the dry particulate matter. Cal cium Carbonate being 17% barytes
17% an85%abttheSttdl qaint mideneddinderf béingrpurgteerdict ¢oplymer pithtthe glagse mat t er
being of particle size between 4 to 5 m croneters. Bi nder being 1035% of the
total pahstioRitahperatBieRT0 el HDaYUT EMBEny With veatep byidkhowntddditiesgl ass
transition tenperature of 10 to 15 Deg C Mxing with water and known

addi tives. ADVANTAGES OF THE PRESENT I NVENTION:- 151. The heat reflective
paint in accordance with the present invention is Cost Effective. 2. The

heat reflectiyv int_.in cordance. with.th nt. I 1.on.: |

EcoFr| antie gt e aint 68 ARG i eBbric BBl SBBiF o nce wi o

the pr%%g/ptof I'H% ”Eéi‘%@ b%mEennefri%ythzeo w Ip(é‘\:”t?cméte Mgttg}f%g/llcfum Carbonate
being 17%, barytes 17% and talc 18% being }extender/ filler. The entire dry
particulate matter being of particle size between 4 to 5 micrometers.Binder being

10 35% of the total paint mixture.Binder being pure acrylic copolymer with the glass

transition temperature of 10 to 15 Deg C. Mixing with water and known additives.

ADVANTAGES OF THE PRESENT INVENTION:-

15 1. The heat reflective paint in accordance with the present invention is Cost
Effective.
2. The heat reflective paint in accordance with the present invention is Eco-
Friendly gréen.

20 Efficient.



1 Heat reflective dry m x conprising of dry particulate, the said dry
particul ate matter conprising of pignment in the range of 20 to 45% the
bal ance 5Swvpnropaorisen bei ng extenders / fillers wherei n PoE/INxendass/
fillers shall consist of calciumcarbonate not | ess than 15% w th respect
to total particulate matter having the average particle size of the dry
par WEQAMpmatter in the range of 2 to 6 microneters. 2. Heat
"reflective dry mx as clained in claim1l above, wherein, the said pignment
10i s selected from Ti 02, hollow polyners, hollow ceram ¢ beads in

conmbi nation or isolation. 3. Heat reflective dry mx as clained in claim

| and 21 ahque, renbemei ant iex sairbridingnenting pamtictlater thei sdidutry quirticulatg agent s.
4. Heat reflective dry mx as clained in 1 to 3 above wherein the said dry

film 15t 'Hwﬁt‘f%f%ﬁwfﬂfish@eg‘*g?ﬁbg@}“ h M lapge bhagp 18 @590k Yelande Heat

reflective . dry mXx a nclaiml™o 4 above, wherein the said dry
B o RS k€7 SN AP S b MIBRY o Bofeifer vater
bove. wiaquTaporateing: drescfenaere with Espgoflotetal ekt del pathe: or i ol
7. Heat reflective dry mx as clained in 1 to 5 above, and as descri bed
wi th ref drangtheoaverageraritle sizg okthe; diy prsticidate maligt inothe range of 2
to 6 micrometers. _
2. Heat reflective dry mix as claimed in claim 1 above, wherein, the said pigment
10 is selected from Ti02? hollow polymers, hollow ceram‘ic beads in combination
or isolation.
3. Heat reflective dry mix as claimed in claim 1and 2 above, wherein the said
pigment is with or without coloring agents. |
4. Heat reﬂecti\}e dry mix as claimed in 1 to 3 above wherein the said dry film
15 thickness of the coating is not less than 70 micrometers.
5. Heat reflective dry mix as claimed in claim 1 to 4 above, wherein the said dry
mix can be in the form of free flowing powder or combined with either water
base or solvent based / binder to vyield paint in paste form .as per the
application.
20 6. Heat reflective dry mix as claimed in clajms 1 to 5 above, wherein the h
fillers/extendérs acts as a as a reflective mater}ial.v

7. Heat reflective dry mix as claimed in 1 to 5 above, and as described with

reference to the examples given in the specification.

25



