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Backeground of the Invention

[0003] All United States Patents and Patent Application Publications referred
to herein are hereby incorporated by reference in their entireties. In the case of
conflict, the present specification, including definitions, will control.

[0004] Refrigeration doors for commercial freezers, refrigerators and the like
are typically constructed of glass to allow the customer to view the products placed
therein for sale without opening the door. However, when condensation forms on the
glass (sometimes referred to as “fogging”), the customer is not able to see through the
door to identify the products inside, which is undesirable from the standpoint of both
the customer and the store owner or retailer. The formation of frost presents similar

problems.
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E’I!.?l%fl oPhEYS gtry requires freezer doors (but not refrigerator doors) that prevent

external condensation when used in an environment with an outside temperature of
eighty degrees Fahrenheit (80F), an outside relative humidity of sixty percent (60%),
and an inside temperature of minus forty degrees Fahrenheit (-40F). Other countries
have different requirements.

[0008] As is well known in the art, a typical refrigeration door is comprised of
an insulating glass unit (IGU) housed in a door frame. The IGU in a refrigeration
door is, typically, comprised of two or three sheets of glass sealed at their peripheral
edges by a sealant assembly, generally referred to as an edge seal. In an IGU
comprised of three sheets of glass, two insulating chambers are formed between the

three sheets of glass. In an IGU comprised of two sheets of glass, a single insulating
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substantial ~ based on current electrical utility pricing, such additional costs can be
$100 per year or more for each freezer. Considering that many stores utilize multiple
freezers, with some supermarkets and other food retailers utilizing hundreds of
freezers, the cumulative energy costs associated with such heated freezer doors are
significant.

[0012] Second, excess heat from conventional heated refrigeration doors will
migrate to the refrigeration compartment, creating an additional burden on the cooling

system, which results in still greater energy costs. Third, if the power suppled to the

door for heating is too low, is turned off, or is shut down due to a power outage,
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have been employed as another means for reducing condensation on refrigeration
doors. Specifically, one method of increasing the insulating value of glass (the “R
value”), and reducing the loss of heat from the refrigeration compartment, is to apply
a low emissivity (low E) coating to the glass. A low E coating is a microscopically
thin, virtually invisible metal or metallic oxide layer(s) deposited on a glass surface to
reduce the emissivity by suppressing radiative heat-flow through the glass.

Emissivity is the ratio of radiation emitted by a black body or a surface and the
theoretical radiation predicted by Planck’s law. The term emissivity is used to refer to

emissivity values measured in the infrared range by the American Society for Testing
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saturate and fail under very humid conditions, due at least in part to their highly

swollen state. Also, these products can scratch or smudge easily, and are not
sufficiently tolerant or resistant to common solvents. Furthermore, common coating
problems, such as drips, runs, trapped dust and chemical crazing can occur with
typical anti-fog products.

[0019] Thus, notwithstanding the available electrically heated and low
emissivity coated refrigeration doors and available anti-fog and anti-frost products

such as films and coatings, there is a need for a refrigeration door: (1) that provides
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afﬁjgerﬁtﬁcusioopwttu gaoitdensation control that is easier and more economical to
manufacture, operate, and maintain than the prior art refrigeration doors and systems.
[0024] Yet another objective of the present invention is to provide a
refrigeration door with condensation control that is easier to design, operate, and
maintain.

[0025] Another objective of the present invention is to provide a method for
making a refrigeration door with condensation control that does not use electricity to
heat the glass to control the condensation.

[0026] Yet another objective of the present invention is to provide a
refrigeration door with an emissivity of less than 0.04.

[0027] Still another objective of the present invention is to provide a

refrigeration door with an emissivity of approximately 0.0025.

6



such as films and coatings, there is a need for a
refrigeration door: (1) that providesthe necessary

w@omndeswet i on control and thermal insul ati on OREF/US2005/033236
broad range of tenperatures and environnents; (2) wth
the desired amount of visible transmttance; (3) that
[6823] dS UuNfeeamsisabyjeeierctheposes imventianis thedrprifelzn on

t he cool jng sys b | i m nat.i d f
reigprgsoer b e B g P S nEATRAEE0, %) tha
[d@@tqs nlot Stiﬁ?ttibther ?jbcﬁ?é@ﬁnﬁé preseanidventiopiséx peivisletar i cal
control syste re mnimzi '

TREISERRUN o W&[‘n (}i)‘éaﬁ‘éet ‘?%ﬁ?roﬁlﬁﬂlti%g g? gﬁ?ﬁggq &Ets: and
(06307t hat Yi@esmeiobRE@RITihcraaftahynti@riatapbuideast omer s
and a potential risk of Li

{ . 1. abilit d ex
maonaBr ey o S Kb W AR EERERY Gk
QUEHE QB $o R0 badERS0.t he probl ens described above.
SUMVARY OF THE | NVENTI ON [ 0020] An obj ecti ve_ of

[9PEdent iHwkerbinstives indudsispidipeat HE-I9E AT Etseyt 8@3‘%35 or

EEroPlde 98 2 AR R doBE ds ROPNEeRipe iV dydichE aBMIGU’s that
energy-free refrigeration door with condensation
indnde weh filnkseanrredubstrpiasuafieteon, and a desired amount of

[\gp?éis] 2 :’1te Ffﬁ&ﬁ{%ﬁttiﬁ%%ﬁon LaRedd t&lé@ Abfeedve? RhcPGhiry By Of the

Sent i nNVe onis to provide a refrigeration door
pm?ﬂlngaegr 2@ enerpy-fiye edfiigeration dporamad gipthods o graking ¢he
reduce con ation. i : :
BBice Lt a5 b RsBaRb P PL AR gl deing b fiing sos
gt dongpeikiag inmer, doddle tivhdutar shdetsaif glaso il s saalaphassenebly hat

loes not transfer significant, h t ' Lk Ok
Siesed Bl BEperphed DD dv T Mo RSB sh AR B HERL 82
I:S}Ehﬁ}blépwtw?ﬁ tl%ﬁﬁig@mhdiﬁdddle’lﬂfe&tasf figss e Aesegpnd sealans asspdbR 3]
t anot her opjective of the present inhyenti [
pisesedaound;tas perpbrnyfl i B8P 2 M St T Bl a ot
th@dbet &t&é&‘ﬁ'ﬂ%m_ﬁlﬂ{é a{ﬁﬂbﬁteﬁﬂ@&@ﬁf glads. apasesnclf @diryrten, air, or
operate, and maintain than the_prior %rt fri gration
shpberid

agn i halddn Spdirefpd sqcondalamper- Ahoeiwr 8t he
Qﬁe@ﬁ&%iasé VR RheOR dn@xﬂo@ecpdilﬁ‘déefiﬁat Jack€fhe ngedlatheotof@ims. A
W th condensation control that is easier to. desi gn,
bypreenaisByitysedtinesis Aisapsgd on the unexposed surfaces of the inner and outer
sheets of glass so that the glass door as a whole has a U value that prevents formation
of condensation on the outer surface of the outer sheet of the glass door, without the
application of electricity to heat the door, while also providing the desired evaporation
rate of condensation from the inner side of the inner sheet of the glass door. An anti-

fog/anti-frost coating or film is disposed on a surface of one of the glass sheets,

preferably the exposed surface of the inner sheet.

[0033] In an aspect, the invention also provides a novel anti-fog/anti-frost
coating.
[0034] The anti-fog/anti-frost coating is useful in various applications, such as

insulated glass units, including those having multiple panes, refrigeration and freezer
doors for refrigerated and freezer display cases, automotive mirrors, particularly
external mirrors, saunas, steam rooms, shower doors, ticket booth windows, bathroom

windows, bathroom mirrors, outside coolers and freezers that are exposed to high



[ 0025] Anot her objective of the present invention is
to provide a nmethod for making a refrigeration door
waowdlk/osmeglensat i on control that does not use PCT/US2005/033236
electricity to heat the glass to control the
condensati on. [0026] Yet another objective of the
hlﬁﬁiﬂﬁ? B rain) @iy thet spplicatjpnein weclaar astirfrageeraantidhg door

t.h 0. | df the
DR SRR P G55 R R R
plek&y lrﬁi'@ntf:btnralﬁelc ﬂrb@ﬁb@idsﬁmnd:@ﬁmcﬂwﬂ \h1tlafnr$@y| fsfsngﬁrl{gyra@cpn and
appr oxi mat e er .o
F o By A AREIGHIRRLL b VRN a0 A P i e

d@'&f@hax)m éhe?% ydpMaliurer@b, Juesss diddattaly ﬁea&wobm sq ft-F.
] I'T anot her objective of the

L
(g(ﬁ\‘?b nt i ofuftker fgtysespd &%"a&talg%sf e ve gB‘? aseh 26,

S'&@(!UH aﬁ)(f o;%?a?i'bﬁ’ S PAoRd dmbbdlBenBldd/ the prégent vdntioh,GB30]  Yet
anot ective of the g;esent inventjon is to

dpmbwdle dgta delowgethaefernceiwdhe JeORPHIHEEBHESS ant i - f og
and anti-frost properties that reduce clearing tine to

zero or near zero. [003 1] Further %%kectlves i ncl ude
provi di ng anBRIFF DESRIBTION OFFHBBDRAMBIGhg or film

[{)(géﬂ use i .a f&h Ellg}gl?é@fg%g@f %@Jh’ ar@ﬁlc&%!nlate@%ereln and form

i geratron's i ncl ude such
phitloffthe@pecificatidys ilhatrae smq‘uacmboqlmsgpf tinpy Brepng Hpption and,

i nvent i, a hle es .t
BRI R e Bk A Gy PR, BERB IR stnon
#40e5 SnabRMAGei¥Bh FaLksl ih dte pfmklemtgarlt th makamad usp thedpveatpie clin,

the inve IIO conpri ses.a.doar

the,drawipes, H %irggcedwfxfberé 61}9[5%96 1dent1c?1ﬁ éLFh%Hg’ﬂan |S§‘m§{‘ﬁ q
a&mgﬁssheets of glass. A first sealant assenbly

di sposed around the periphery_.of .the. an 1.ddl e
GhEBLs of A g preitpe bt B g ionan mellof e
ARGy Mntﬁé@ Hefeos RaEbSreadilydibasited ad\iiaane tecoarb ha:tter

assenbly di sposed around the i phery of the.
rstood by reSoar S0 86 (ol oRdes S de BRI epi Ay

po%l%g? G vﬁtﬂ%éﬂcg&hﬁn'ﬁﬂg aRMifSs, wheehs of glass. A gas,
suc ypton, aitr, or argon is held in the first
@oBklseco nEIGc haeiets 8 refiiprratinnsavtes sERloy e ag epbadigigyt o

%ﬁg&5<%QWﬁh%%ée£5§@§mﬁﬁ h have an unexposed surface

aces le's eet of glass. A low em ssivity
[oag)i ng i BIGH Qslppsﬁsd refrigerhgon doox pRsQisiingde e peessntdnvepign.

tO%Q&]r andlﬂ%J 1s an illustration of a partial cross-sectional view ofa
refrigeration door according to the present invention.
[0041] FIG. 4 is an illustration of a partial cross-sectional view of a

refrigeration door according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
10042] In the following description, for purposes of explanation and not
limitation, specific details are set forth, such as particular coatings, coating processes,
sheet and film thicknesses, seal assemblies, number of sheets, sheet spacings, and
methods for assembling the door, etc. in order to provide a thorough understanding of

the present invention. However, it will be apparent to one skilled in the art that the
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sheets of glass so that the glass door as a whol e has
a U value that prevents formati on of condensation on

Wo b@costoes surface of the outer sheet of the gPEEES2005/033236
door, without the application of electricity to heat
t he door, while also providing the desired evaporation
prébf 1@\fenﬁ&nﬂ@jﬂ Beapfaarzced namher bmbodiments giatidepatt fropethesaner

sheet of_the d f
it gy et oot G s S bibeges e
s?l%l%g?ssgﬁ%ﬁ%ss ar[lcprh@cfl&:fs&bﬂ Adseinfbling m@sembrs omfteed €0 af nof ke
e n h i
Do te SesrinpUR e ser oy pe - frauioes Y B pr
tﬁ@ﬁwaﬂfo&l A9 ABH he dxiced, ifeak, Bgeﬂ SndJﬁﬁérLake demcripgiionofiem

appl I cations, such a | at
thDeyEpeRANS HEheninsids of tge %@2%%%0? f‘fe E%‘i‘% P%E?%%Jﬂ%th%%aé % ?Vé%?g?

ﬁj&?h?eff lesf €frigerated and freezer display cases,
autonotive mrrors, particularly external s
Eﬂ%ﬂias sTesting aowl 25 areiésr mogeiing; hasishewt th%ao{J yalue (the

NANR Ty op 1d3ED BFheM V8 the BB 0@ ApRrotifaR(50.2 B[I‘USShrd;q ft-
e

reezers at are exposed to hi ghhu, %él
B is re@und femhle @ﬁ\ygeoitlhe dOCHﬁ@PIiCE%W rendensaHompy ‘@Fn oyside o !

%H%fls}l_naél ﬁfﬁ% 051%%%: qﬁ?cla %ﬁ’s[fopﬂferrﬁt@a YRS hdgrPRdesRibed

og/ anti-frost coatings of the
@Jo@s eAt disowsestt, howevar, srhpr tik dparis gpensd gondensagiamBBY fQ5H: on

sgf é)g tl%%lpﬁgerrglgﬁei %tfogl%sg Sf @E \(}gér}lbg?ﬁsg (?1@ %ﬁera%@ bfSthe I8y
?ﬁ?ﬁ‘; ?f;&b g%th is rbal@bvunh dogy phoiro$ tﬂammrﬂgure]deln@}enaﬁpqamgdo
Bhichpidp elpgg)é?ch r”@é cg %%b%ﬁngé\éeg Wi %s%gfﬁg 51’?06 tl[xeo&%ﬁ s closed
bgefllé g{udés@lgﬁg oiﬁi?g'tugag}etf{tﬁzeﬁ of mtgaraeoranmpmpamx i on of
AU6T | bod TTHICdBE SIReBBIGA WPEH: PLPBIBIEQ (16 Py e contnts

\QN@EN@ Fg%gﬁ&%r@%snot BRIbRFnfIESCRE Abb:O ogbeqhédHly, the speed

Th
ohorepenoation. WelkeaEraNss A5 RAlRT T g i he 1
S? ecﬁenga{tlgﬁqs ggsent' delf grtégse‘ c‘l’e@flhg)ﬁ'ﬁe g sl iniindast defigh he

I on an t oget her vvlththe descri ption
fcutdnbﬁer Tbeemve heat that pd tmnﬂfetrpfbthmulgh dierlass degrr tq the inner surface

F?E}/ g:k 005T %aste? [ll)gl%fde & §ﬁ)?}e $dsidel o thelddot V8L evaporate.

use t invention. In_the
Hewvag mcrdaseldeleatefamfmh@ugmﬁlb doer alsedesulis & ipereased esrEYor

funct.i on
costs from the coyoh%}g g?zs{em (?onsem:t‘lnﬁtﬁf the optimal U value of the glass door

will be driven by numerous factors including the difference between the outside and
inside temperatures, the glass thickness, the spacing, the gas(es) used in the
chamber(s) of the IGU, the number of sheets, the spacer material, the ambient
humidity, the absorption coefficient of the coating in the far infrared spectrum, as well
as the desirable time for evaporation of the condensation. In addition, the costs
associated with the selected components (i.e., the gas, the sealant assembly, the glass,
etc.), the energy costs, and other factors are also design considerations. The preferred
embodiment described below provides a U value of 0.16 BTU/hr-sq ft F that prevents
condensation on the outside of the door, while permitting enough heat to penetrate

through the door from the ambient external environment to allow condensation on the
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[0037] A nore conpl ete appreciation of the invention
and many of the attendant advantages thereof will be
WO e@dioB4pebt ai ned as the sane becones better uPEDS1008083236
by reference to the follow ng detailed description
when considered in connection with the acconpanying
ikl dewdf rig:sioomtoevepanate [Mﬁﬁonﬂ@mmndmlm sSogne refrigeration

b piiNee R R eane o R BIRR L ARAL A iz

a€le ptherls Seuire eﬁarpowbamm oo atima cloatiemegfe bmbbdlmemr abedt

i pventi on Q Fl G t

bt o Sitpleeta e gty LS RS B0 s oo
reGued eHrigk doadéiRidprte s epbrate Wil Vhiyaidcorfid dlthe binGint 4f time
an illustration of a gartlab cr.oss-sectional view of

(hestaer ek CeaBaRy BBOTRIP e OEREOR SR OPRVERTT on.
t[ ﬂtﬁﬁthraﬂn%tgﬁ caiténts) R Rk felvE (bl MG door

inthe fol | ow ng description, for purposes of

(éﬁﬁhéﬁkwﬁéﬁnhﬂﬂhﬁyﬂmhﬁ aP%@¢%ﬁm“§§eC|flc details are
[2645]f or t y, a8 YmBo@me PEF e Prasit iR Al d) 8Ssho®adh Fidgre 1, a

rocesses, sheet and fi I'm t hi cknesses, sea

rafsigenstion svstermiimpladessf plHk 08 transpaent refygerptigrsdoogni§ with
et Ha g@ ft%%ﬁl%slsie';%%lvhpgemg&sgg% mof'etcﬁ:taﬂ' BRI, d&h to

provi or oug rstandi ng of the present
efrigenatibmdoor O welales ai IGWAQ mowedhip prastet 55t d'heirseréiiof thed

art . that q
Rk N L i
dei thirdugh tHoadoar. | Refertiag oﬂﬁgmre @rﬂae weffrigesdtionidnonid of Gaet prergat,
coat.in tEroces

seal.ant
St Rytametas e SERuRE i PSR ER syt IR B ABES i
ﬂ?ﬁ?ﬁﬁﬁﬁgt@mnﬁﬂomhmﬁhf pLesent |nvent|on For purposes
0 is escrlptlon of t i nvent
Wy nal , Af ip@issd|abogsy there %hﬁﬁﬂ“g‘ “QP§r§%§%ﬁ8§tuons
fidulsn ih Q%raﬁ%rﬁp eGtshy®n BfFife3 ) theiGie S@fs cbh@nﬁerdeﬁm buter
refrigerator conpartnent as is, eviden

g Sl (o0 aYyTG giser Hhglasges. i 0 e ehPoUs Ars gD I

bRg nsiueh, £40Ad 59add AR iH@udel Rarse %ﬁﬂ@is’sé{hﬁl?/ 9@fhat &aa8kE er
of heat through the gl ass) of approximate

Bmchthe paiphery of thegnpes guface 62 pighe pwer shegt o) @é@ Q’FPBWT Hoigre
e R PP D AP el e
SItatchsmben@as Sn;ulealsl aescond dealdnt assembly 95 extends around the
periphery of the outer surface 72 of the inner sheet 70 and inner surface of the middle
sheet 65 of glass to define a substantially hermetically sealed insulated inner chamber
94,
[0047] The outer surface 61 of the outer sheet of glass 60 is positioned adjacent
the external ambient environment 7. In other words, the outer surface 61 of the outer
sheet of 60 is exposed to the environment in which the refrigerator or freezer resides.
The inner surface 62 of the outer sheet 60 forms part of, and is exposed to, the outer
chamber 92.
[0048] In this preferred example embodiment, the outer sheet 60 is one eighth

of an inch thick, tempered, and the inner surface 62 of the outer sheet 60 is coated

with a low emissivity coating 63. Specifically, in this embodiment, the low E coating
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above. As discussed, however, when the door is opened,
condensation may formon the inside of the inner sheet
w@boogloamss of t he door because the tenperature BET/URE05/033236
i nner surface of the sheet is bel ow the dew point of
the nore hum d ambient store air to which it is
B)ﬁ[kpﬁ&dcoa’félﬁo@dhﬂ:@ﬁﬁ@thaﬂncludh@\aﬁ\lmra—hatd titarda ssthp htse lgece
t he dqor. .is.closed. as.the np orates int the
N T AR Y e R e
pﬁﬁdﬂispitteﬁébaléﬂ dse 881 be iofpdritaficn e @eatinfy ahdh effeie bigh t he
s of the fr, r refrigerator._are no

R e L R BIsAn PG 6 v R Gy, ToR G S cs ! of

I)Lh@r By \Eg[saiﬁt @cﬁzted\/\ﬁlh @hs eeoRirhent & duke she2nen iﬁ?ﬁffoﬁ dxample,
ing i.ch the condensati resent (referred to

B%(Wl@P\étalF’Plf?&m?)i hbest og(ﬁ‘g fﬁ%%é?ﬂgnqne&@ir of %ﬁ?@éﬁﬁcf&n.
FRBufAMNRd PEAFGLR@!stries, Thé. & Khifkk ;1};1&0 T&ﬁﬁegyég,hnﬁl&lﬂqag lad&s E
door to the inner_ surface of ? gl ass door,

e .
FoRinS ProVIIE @B FEENTEAY (06 A-Odn At iseveliddiona ptheapethy g&mf%it (8%

BY ANQf RlRe apgpRIMRYR sizel BRHEBS AL &RBY béfﬁl%rb‘éfr@rinttaﬁ’é@ﬂ @fto the
the door also results in increased ener gy costs from

16 50.08hq lay-B glassarierres psherri s topy limitgqldo 6‘51 b sperificaliye
Hgmx%c{}gocgfcé Stut %9 foe Why buifaBle Wk ¥ @MsO YnclMRY QURodt ﬁﬁﬁt@ﬁ&l

I nc ing the difference betweén the outside and
smmen@ateéﬂap;bmpluhegoatqdﬁew@ a8 t hi ckness, the spacing,

L(ﬂ)%%]g as ( o f S% %ﬂa éhg?;cto? gla&%qpﬁggttﬂle@lget&'% thé%ﬁteltd@%nd

acer eri al nbi ent
bruei ) shyets oﬂéasa bmbfopm mrt ofsed duitesicharebes P2 tmﬂsthe draer ehgmbpr

%5-‘ eTlgef%ddféfsflgetc %Sj %sssggc%h H%alf’aiﬁcﬁ/\fg&h tf@souteli] @he@?@d J@kﬂ) T

or evapora e condensat | on. tion,
sM$rﬁhHﬂssa&snn@nheﬂnmmdhhmth@@mﬂbﬂ@dxﬁ@ﬂmﬁméhﬂ@s

' , th h
T N L P
fesdeor refigsiatay ainpartmentld) evithrits irmer exdfaentlockippwedtto the

descri ped bel ow vides a U.va

s bPGE copmotneRL Oy ERGanS ainrash 725t B itstiheR 7 tBhiibe
dﬁ Qnd 1s\ﬁﬁ1bds&i fg@thﬁhl}ﬂet ﬂ@nﬁﬁfﬂlgnghh eafer fubfapeTRofithd @ner sheet
thr t he oor. the.a |ente e Vi.ron nt
DBSLHIRS s D arard stttk Ertia 5T sBRpu bRl B
QUARL 73 bE theduer Elﬁﬂfé@ n2bf Be aiMerhtet ot) 1§thmmeﬁ@ mmt described
refri ger ation syst em manuf acturers r%q?ﬁ}{le t ha

brianSaesPest e P serted i tHeiFNCHS RGP Saute] e"tﬁgﬁep’s

@%eﬁ%nﬁgﬁﬁﬁﬁét th@hn¥ dulidt TANAs M MitBg of Mtabbse E@ﬁiﬁlg or
enbodi nents, the Uvalue nmay be substantially ﬂua

&im 78 geplief amit.ovhieh Bugen e slparing tme %@gton)?réﬂ%af b @at
s %ﬁlf A ?{@@ﬁ%ﬁa&)' VA1) Z&Y FROKEL B thgiN@btuRg.cOr di ng
t the g unt of tine

[0051] Preferred anti-fog coatings or films include those known in the art as

Vistex® and Visgard® Anti-Fog Films from Film Specialties, Inc. Such films may
include an optical adhesive on the reverse side for installation. Vistex, for example,
comprises a polymer cured on a clear polyester film with an optically clear adhesive
on the reverse side. Vistex and Visgard® can be purchased on plastic film or as
liquids. The films eliminate fogging in all temperature-humidity conditions.
Moreover, fog and condensate formation is prevented even when the refrigerator or

freezer door has been propped open for extended periods of time, such as during
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the door is open, the humdity in the store, the
refrigeration system conpartnent tenperature, the

w0 edosiog@s@at i on system contents, the heat transPEr/Dsmo5/033236
t hrough the door (which is dependent on the U val ue),
and other factors. [0045] In an enbodi nrent of the
psteckéngt Tha \aetnfqgcmopeatsesgmm laspfeer gbyief water goak or repeated

z{lgafn[ngg %P‘&c% 8¢ gse&héatk BP%H %ﬁ&er @Blellhld rﬁd éJIMlthBs such as

eratil on each aVI ng a
thaﬂed:lrceium thaAﬁlnmmdnl bybsabisg astslemsaten Prafereedpatisfpg fibey @wd in

& Brl?as ! Inrv!a efﬁﬂro%ﬁ ic S%Qn&glﬁlleléﬁe%?s c%?mlvgﬂglégn fRpLEs

I'R¥a Trame e rnterior eration
siyfates mthen ddau cﬂcﬁsmfg drbpletalwihioh appeas hefog end @stlup visgindi ng

rchandi se be seen .t hr.ou
o e B by
enkreckide Mhe iaghasive ixt cfal tyee typieallypeed oxgsobaf corten] films and

ot o b e bR P e el Juf a0 i

s fbe ipBRsund $e@§1t1d§)@f deﬂa@klflﬁ@bmd;e& saisitivel bdib otz Bedlearn a
frane shown |n

B B 1SR B e B TP GReS §01 e yieadiy
&hﬁ@et to@bteGthias & sﬁfablealildk@@s fiopthe apshtewin wbddgl asprefeed The
I@QJ 50 is housed in f @ﬁS and .al so .i ncl.udes a first
isknanis Ao TRT Jmssar Ratrselemselas StetH APFSher v

@bsihe i npefergdtifieAe feanBher: BRi-fgtcR ﬁntﬁhﬁﬁtﬁhﬁﬁ)b@@d ot he
outer surface of the m ddl e sheet 65 of gl ass

ekonhdicopobimyss toshrqlegy yIhe @ptinfes g rffapt %Oéavge@qr%%ﬁhyar?%mg

R EEace RANBE bf der caufthd Bk lc¥ndeBsa®s Rt &R AhaNlinasRRD! Y
95 extends around the periphery of the outer surface

fozsint un@pé all ameneraiie and Ippnidiiyicqniisiens. Jusferble coptingg fplerate a
e Mk End‘?iﬁ%?éuég AR ?notst%n%;técpﬁaﬁlé U shafifaed s¥atches

ermetic y se I nsul ated 1 nner chanber 94. [0047]
friaeoosuntlerthesmmffegélr@ will astuaily bead thearselseiarhten §RPFPG Psmeisture.

Msoré%gg’lj hepe?l%g %%%éﬁ&bntm I?Zfég%e%@lche%ﬁpdl €4 stance and will

envi r on er mo the outer surface 6 1
ofithstivel solyems swheetsoprbpﬁ@dqoholewbms% dr rastonpehespipra RIAIGRHS

#hﬁ) ﬁ\é\gsstr%u { ! tl]neso vgg{ at%gl% Rina $l]:15rs %E‘Zn?err%%%%'e %gecd wﬂgﬁe

ace he "ou forns part of,
andssasy. exposed to, the outer chanber 92. [0048] I n

i(E)ISg% prefgr r'%r%d ?‘)l(mggre 1nsofTJ8f%qr|1 Vr\r/%{e]:r ancti Q/ﬁl Soligl%ﬁdg%rb‘%%ssﬁ%

e ei
when wet, in contrast to other anti-fog coatings known in the art. The preferred films

are cured under controlled conditions, thereby eliminating common coating problems,
such as drips, runs, trapped dust and chemical crazing. Moreover, the films add
scratch resistance and a measure of shatter resistance to the glass to which they are
applied. The adhesives will bond to glass or any plastic, even a hard surface treated to
resist scratches.

[0054] With some known anti-fog and anti-frost films/coatings suitable for use
in embodiments of the present invention, a cured primer is applied to the glass prior to
application of the anti-fog or anti-frost film. A typical coating, Visgard®, publicly
known and available from Film Specialties, Inc., as indicated above, contains a

mixture ratio of 100:40 of “Part A” to “Part B” chemicals. The Visgard® Part A
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of an inch thick, tenpered, and the inner surface 62

of the outer sheet 60 is coated with a low em ssivity
waeo@biosy6H3. Specifically, in this enbodi ment, pehesioonn33236

E coatingis a sputter-coated | ow E coating that

includes an ultra-hard titania as the base layer to
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i sihle trans Thls t coat ed
UALE o Bttt iae B S hatoly Gl ofR
h"islg&dw _Bz!\IbBQ:ohipg_lmht melamarpog@fooyanwet(mnf friad gbndmaarel s gg
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with respect to the coatin % 63 of the_ inner surface 62

dost qqatingsifitms dreehibiigmproyedprap@Hesyciilp AR vawsted ang piber

DO £ifhY. f’ﬁﬁ?nv%nﬂo%ﬁhé@r&ﬁﬁeh nbRY pREtesaddifbr hil8sE and
coating o I'm 75 applied to it, which reduces the

@p@lmng ﬁ@cmlm@vmh filtpsg Tblise begr fopndosurpriswalynfar example, that a

VI % e{ df‘i?ﬂtﬁl ?6nPapch§§:I%r Nl sRridddrabb ih ¥oREGn( Wit VisBRA®),
in a ratio of about 100 units of Part A to about 25-45 units of Part B, yields improved
anti-fog and anti-frost results over known films. A lower amount of the Part B
component (which serves as a hardener) within the above range improves the anti-
frost properties of the film while retaining scratch resistance. Good anti-fog
properties can be achieved with a much higher percentage of the Part B component.
In preferred embodiments, the ratio is about 100 units of Part A component to about
30-33 units of Part B component. In particularly preferred embodiments, the ratio is

about 100 units Part A to about 30 units Part B,
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[005 1] Preferred anti-fog coatings or filns include

those known in the art as Vistex(r) and Visgard(r)
w\i6A0Bme8 Fi | ms from Fil m Specialties, |Inc. Suepdl/ibions033236

may i nclude an optical adhesive on the reverse side

for installation. Vistex, for exanple, conprises a

[QUSTymer  duslechas heen fohrsianmppisingle shae eliminkiingihe Asesaf additional

tically
saRtrvRue G fond At e G LB HaR AL, (M Rly
ehtnﬂ?ﬁzlhﬁ@addﬁhﬁalf dlhcras&)ne hicoholeenbarfcexpytirfgg umd/ed anti-frost

t er at condi.tions r d
P e S S BR e RTee MEL AR Bhtork et
pagiclilag Gieweker, @ﬂdlﬁg SE9ZR1 ordaach sb%ntb&ﬂmpbmﬂp&d)ho]phn beerr

ext ende rio of tine, s as durin St o
£ T8 e e 3 B P latges iRl T AR B
PAAER ARk, Ble dufagahnte typlcallnintlgded in (pfevihilshy kaown &itmyigs

t t fail d hum d di t h
e L B LR e Y s iy

&t R t@ﬂfe'anﬁ@&g/ hritd-f®st th$E Gk Bxantise, Peassiamt pre-meatiticnon
are hydro so _noi sture sheets out invjsibly on

o belp Srttrol s coisisg AIfk ReHe Shas Be sHzetp Spaed wen ch

&H@G@ﬁs Aorfe PR sRRSGHERg, Vin preletreddaibRaM@nts, (e &fl @k heded
s are scratch resistant and i nclude a

(adivgmires - HRPEOPHITIOP RO SHE. REGIL/ S pgagpegbeen
stuﬁﬂ%fn%?ﬂr%&rﬁf b Yndﬂé@éj ikt &fscra @Rt le@btakde! 4 t8 Pebndkd OWS

e applied to any flat or cylindrica
slhediaczad Wﬁh@eﬁbﬁ@m %@Y@Q@W@Wpﬁléﬁmﬁ@oﬁséé%‘ml@ dogHagtt j ve

%ngt%ty@@u; h? Exfrﬁ {11 ozrﬁréﬁéﬂek Vi pr.g@ltr&l SRtddeaddty the 3-

ear nesses can be used, and one
jrmchn@pmgylynmbthbkysulnnet i presant innlamopeizdiabgnt h% tabet 8%

gs% greeér?r&i\y 2 é#J b2 éﬁe{r sﬁé lﬁﬁ(ﬁﬁt?‘es 8 alE(bFe l?s@@ lwlltﬁ"'%fn‘uQ.ﬁJ effect.

erre h|c ness is 4 m I'ms can
hereonst @hdreditabie aldilvas sndguinfeascage thioserthat cgry D@@g%ﬁeadhesmn of

52] Preferred fil e r
R R e S
ﬁ@ﬁhmﬂ]@@ynmiheuamémnﬁﬁgﬁﬁnigm$rost coating oper at es
&%ﬁredu0|n the surface tensi

r
Rlensat £ igvaion plsp grovide e r?cr?ls bt 3 0% nH %&%ﬁg
{18 ddvedHims.t BIHRQKFICH iR 1ﬁﬂﬂit1d$1upfbddésymﬁbcm§um whmh coatmg steps
Preferabl e coatings tol erate a great 1 ?Pb %F
g i EHE P S iSs AaE Ot gy
tﬁ%é;‘s BiraduebBEse bhtituRIGCAdF the darhéigngéttdctsfod gvéridurmay | |
act heal thensel ves when iﬁposed tﬁ noi St ure.

Restheguer, in smbrdrIeBd of A RBLOTe kA PHIBEST HIR Bt
CHEMH &ater” ﬁﬁ 'u§t§1ﬁﬂf§ Qrednste\d brlevaik Ehtsisant) 1561 Reyiokis aiuimbers

as 1sopropyl” al cohol , tol uene, or_ acetone, therefore
prtbt ewtaimig avoid semi- -turbulent and turbulent flow regimes. For example, in

embodiments, a standard weir-type curtain coater can be modified to give the desired
laminar flow. Such modifications can include limiting the size of the weir lip to avoid
semi-turbulent flow regimes.

[0059] In alternate embodiments, the substrate, preferably glass, can be pre-
treated with a silane (preferably Silquest A-1106 amino alkyl silicone) to promote
wetting and adhesion. A special silane is applied by mixing about 1% of the silane in

the rinse water of a glass washer. Such a process eliminates some of the additional
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the substrate from solvent attack. O-dinary gl ass
cl eaners can be used when necessary. [0053] Preferred
WO pdogw3@se i nsol uble in water, and will not snedyESINS/033236
di ssol ve when wet, in contrast to other anti-fog
coatings known in the art. The preferred filns are
sk RQuibddR pricOiaionalpredsseondiThivg mhile sdner @ttyfoglhdimaipsig

B S b e e L e
t?&fn?%ﬁbn Fi@‘&hséd&m@meﬁn alrilﬁipraseﬂiaa@annm dfo phuitlesrovelenlistanud
0 e ass to i.ch t he re appl | T
aRfitfps HgS?f&}mé !tl%?é gxhyput ngﬁg ﬁgé}r?‘%%ls{é?/seoﬁl e atlﬂﬁ apg sur wgc e
Jgﬁfil%tt?egm{ an([j ﬁﬁ/'etﬁﬁrofééﬁsﬁﬁ&rhﬂung[aﬂ@ Sﬁﬂlylﬂg thers dnemkediwents,
-fog and_anti -frost ti.n

e tavproB REO IR BHE AR s LB e oSl BRTST BUSES

| ABkd b3t B BRI hi€Als ta@ rdrbieeddb alssein |t10:rmixoarmmbumﬁﬂm thof
the anti-fog or anti-frost film A't fﬁﬁ%

A s smcbicle yertasLBrPically s SRAFPREN A1 ATAET

&ﬁ{ A dnkiBF »thd aﬁracteﬁ%ds Reline ﬁlrﬁﬁcaﬁkb@‘éﬂhanﬁéﬂ’ﬁyahmﬁflamons to
xture ratio of 100:40 of "Part A" to "Part

thh ewringaiyele. Th@suhp@agw@@lsy bpafertr%&eeﬁ% BroBIote Wﬁé’fl%‘@s

?hg one al cohol (46%, N nethyl Pyrrol i done (4%,
anol (4%, Cyclohexane (8%, 2,4-pentanedjone

(0659], andThyscman kpeasibe (nzqzetwnpwdw Befamay fompesipusgvhich

GAERRERNe 15 8o B0 FOPL gDl ot 1
prefiat embddisgnts dhlcdnosisnes opmp%e s homi /ijmb‘aﬁaﬁ%i 0%/ Fqut

VS ATE Ko BR b oy fipds RRLEy e%g%ﬁlﬁ%&ﬁu@mm

Hﬂlﬂhrﬁ@ ot yuredprimtm ttadahe tpmied Ito o Bla@rﬂlbstra% dp aljggnate

i onal, ampunt,s, of di ac
BEP e R Rgpa pe g ARy SR8 BREL O 2
mlﬁ&mg&né OPre et DEmpdsiziokin pramofeisorrcha¢sistamce.idhesiha anfle

requi rerrent of two separate coating steps and two
FigriherabL t;)’cl es. Curing tine, tenperature, and

n&ispdol ogyarfeaier haea, e fivaitiohippavittes rafpgerdticnnioarstcomphgng
and anti-frost properti

RIS ARG SURGIEHE R GRE THECR P et BUTCoEfHE bt feas
g)ﬁﬁﬁﬁttﬁe%f I tfe pdHBoBbIONESitbstiaRd ﬁ@ﬁamﬁﬁy waeggmg(ed fyostmg
sult in over-curing a thin-skin Elhe coat.i
o’dlgs ihegotipmrdigean HitiahBriaek PIPYFULEHAY, ﬁeﬁrt %{hWquﬂ&g?mlﬂ air

Qﬁr}%%g{ &vitl?ac.‘ dg@]]ggn?tg&mﬁ(;é\i/‘%ﬁﬁ)éqﬁai tPorGetatek (AR theahffeet teivperature
for a period of time. The s%rface tremgcgfgttlurre]agmay be less than about 0 degrees C and
the period of time may be up to 6 seconds or more.

[0062] The invention also provides a method of making a refrigeration door
having a substantially transparent substrate, the method comprising forming an anti-
fog or anti-frost coating as described herein on at least a portion of the substrate
wherein the substrate is part of a refrigeration door or is used to manufacture a
refrigeration door. In an embodiment, the method includes mixing Part A and Part B
chemicals to form a mixture, applying the mixture to at least a portion of the substrate

and curing the substrate. The invention further provides IGUs comprising a substrate

having an anti-fog or anti-frost coating on at least a portion thereof as described
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[ 0055] Sone suitable coatings, filnms and aspects
thereof are described in U S. Patent Nos. 4,467,073,

WG 20683465, and 5,877,254, and U.S. Patent AppPCT/EB20051033236
Publ i cati on Nos. US2003/ 0205059 Al, US2005/0064101,
US2005/ 0064173, and US2005/0 100730, all of which are
Hegirg b@fngmmmpkomtcenhpbgmg sick ne e, rbfmgt:lheorr sygtetris cempasing

h%]":e }gtega%gﬁ rgg%g n]IQ/I <|:r|b1% tllggeg € g(gcglflgntg :?%nlhperqltlgﬁ El%glldes a
rBRigeiator dmrwmﬁﬁsmagmhmstgmmadﬂa messphmnmmbstuﬁe lewmglonuanleahe

art to readil I nvent .
epe et AeorRRH IR RIS pacranioy o VG @on sty Sl
;ﬁ)&ﬁdn'rﬁﬁgtaﬁiﬁ&l atatﬁémf)errﬁxﬁie of @Bt?qUt ragsdefieb® 1st dxpbsedxdarbi t

ve erties. over _the a ot her

St HieTDYRTS PRSP “BRoU] Hoe gy apre: The
&E@ﬁ@&ﬁ@f&:oﬁ@hsd’dﬂiﬁém@s 25961 tsaP Ee)prdV@ntidaCdf thenfprmoatied of lighvs.

It has been found surprisingly, for exanple, that a
srtarige oo 198kt A to Part B chenicals (described above

floBeF oNNech i erbodlinedt 8Ganstdrnia FiguleB, thefidlel Sheof 7(B1’ﬁ9)}t.|itlso
100 ‘units of Part A to about 25-45 units of

fpr exagple, Ry hew Lapitation.ggheg! af Gamfory Hgsy O?ee%‘rtﬁﬁ #aeh
t%lmﬁvmarflfﬂcﬂﬁcd ¥y ABBEEdusRRY Mc. Aihidi s BRI desdBbe BReReikstics

ich serves as a hardener) wi thin the above range
indpedings the antifrost properties of the filmwhile

fco%zai ni “9%1 i @i&ﬁm&l@& bﬁ%@d?ﬁ&t tﬁeeﬁianﬁﬁsl 92108 o LRARIH files
be achieved wth a nmuch g@er percent age of the

Wiih tir. Blncdieretiesrrmboimentseeash p@dn frivey Periledswith the spag P
élljlﬁfleggto%a% %g {rﬂte U%inrll%rsq,fouﬁ%'etﬁllp‘d m%ﬁﬁt artkOn, 3P BtHEr SHarIS

onent. In particuflarly preferred
gbodi nents, the ratlo is about 100 units Part Ato

t 30 f
@)@%‘r i Si ng eySthS?]tS ?(5 t6|5 l%r?[lh%a(fl ng Ib% ﬁgﬂrﬁ gee 6] as@%ﬁﬁy |9gn
saénde atosnd Se phrigieryarddie sheetab0, 65 maettaumeg tHecaldso bhegisdn
ter t t |
B%Eilﬁ i SB%%S ? ua%lrg@g’fl%sg‘lpaqr%ag‘ﬁg rFlf o %{%ée{‘ggeg Intﬁg ﬁ%%% %g a1 or
anilé alfd @Sﬁng&ﬁé étmmmnmefroﬁlthammatan envirofimenic hilewisecthe s
QL

enhance i.-frost perfarmance in

SHIZREC 20k 1S5 RELLILTIRE Sk BRI Bt
PaHphbryait @Rhaéets 65:;130 Hﬁﬁllthnﬁlﬁglﬂﬂ gla@s dhetts i packdiel, a]miced ﬁpamst

performance, Further @ ﬁg ts ofl e1 ¢

FaeBND R mrreer Ph et BREhar: TO BRIy S THE e
LihnfeLY4 868 e dRoND ed vidodBmeMAThE SRMneAskdembliat 6ol %ynamtam a
pre-treating the glass substrate w th a5|4 % nh
gesdiatfgneh space between the outer sheet 60 and middle sheet 65 and ihner sheet 70
and middle sheet 65, respectively.
[0066] The sealant assemblies 90, 95 of the present embodiment are
preferably, warm edge seals. “Warm edge” is used to describe an insulating glass
sealing assembly that reduces heat loss better than conventional aluminum spacers
and sealant combinations. Each of the sealant assemblies 90, 95 of this embodiment
includes its own spacer and desiccant, which replaces the need for a separate sealant,
metallic spacer, and desiccant, and has a heat transfer rate of 0.84 Btu/hr-ft-F
(sometimes referred to as K value). The sealant assemblies 90, 95 in this embodiment

are a composite extrusion containing a combination of polyisobutylene sealant, hot
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different silane to the anti-fog/anti-frost m x. For

exanpl e, the silane pre-treatnent can help the pol yner
waeo@biospeadhere to the substrate under extrenePChestoosnh3323e

conditions or long termnoisture soaking. In preferred

enbodi nents, the silane added to the m xture is

tell by@l Q@Mp esythnt toiiaitiiig bbMyshirh amtea vAppebasern GuitdtilSsealant

SI| been su sin
aies A s he e bk P et bR e TSR Gies ot
Béd&ﬁ&b&n Gis] unaitheatagli“Cofafort Seabt Y Ci doxyplr Iopyl

pro el | owi n

t ri met hox | ane al so do not e
t4087) i 1 m ﬁ@’fleafalgstaﬁb%ug%% 150 %?O}XPE?(%V St <o %fralaés
teets 30, &5, Yed TIOMIERFRAWY stdlAniBIsBaNKs oD anE@9s. SIGY SSR RHistdlRd
an_amount of about 1%to_about 8% nost pr ef er abl

RUEAIRC E0i! 20y FBRDei R WellarOrD s s R aledon 1 atis ABE ot
8% ihAk fRhf 8&tuded\RALR ¥EStherQuMe Hll-kaRl AR nhkMAS sasd

primers are those that can pronote adhesion of

ay StHasealminnmo b glass otlss matpsial. df dmanysaligmgtee enodiseent
MR35 tRnbd S udnhR Y Bthln' rH&tE@atl | {880 dod? Aoy Tefufre hBRing

have an affinity to glass. [0058] The invention al so

@pwlt@@@emmﬁ@wrﬁp@@@@g@@ @@Holrmandgheaﬁﬁaesaﬁﬁwwg t he
]e fil ﬁ%@ﬁ&%ﬁt@?’ g;%l%ole Qtrefngé}gudn :’{{&E%IS?E Wﬁv 'T‘ﬂ@ﬁoor

met Hods in ati ng steps ca ce to a

famg 58 iscvapled tp the tefrigeration gbrapasiumenh ) incany |seitabnfeshgoroashie r
i S..r . ik ar_the.

grgl\f iﬂ&vg&gﬁ‘é gujg sﬁch agq glrgé_c%:glrelloggﬁﬁ% %@ﬁ%@g?s, F{ﬁam a slot

émsbdingrémtdsompen khed ¢losednin asiditionfthe frame may inghude ialdoes s

ied with a in coater.. Adj us . e
BB SR PRl B IE0L B Bl e
cfirigemationtsgstant O} of valeeh the dodyuD écb’rtns anpdrtf rasyohd emlytsys‘tdsmwsed for

F le,. in. s

TS prpglpe oL b rEr i TRo ot MBS B g Erin e

dasbymdorbamwalérefrﬂ@wefeﬁmedj m)d: fications can include
ir li jﬁo av

RV 1 1P pTPeARo F PEa L GrREE e RS Retafinpydar vith a U

eabodl TENBTU/HrRE fSRBE Elﬂisﬁmt)péf&f @280 kxmlcgll 1as BeenG@uhdhe be
pretreated with a silane (preferably Silquest A-1 10

Sittahls fay fegprergdooy @whee)tw%re@fla%@é Peeé?rmaﬁge sidargy W@%tilfb‘a@l

Apsveefinakspatt t8 AR Udte@Bidles %Qaumy M ¥ivVathe®P0Ub BIY/RLsqthe
silane in the rinse water of gl ass washer. Such a

prrevis she Teftigaiation deor gbwbbme%tme I§graTed peermepesyandards,
LRl bl%@ Qudvﬂng’ EAdEh K&QMeﬁé@a@@tﬁﬁgh thU&lH&a witfink %xt\%&aie

anti - 0og anti-frost coati ngs s are novvn
amblecfaanbenrug@cb $vap@aabenigniation fmrmw th'@e iwislerof Hhedeeris a

QJasonabIe time period. In addition, the preferred embodiment provides a visible light
transmittance of sixty-six percent (66%). In the above preferred embodiment, which
includes an anti-fog/anti-frost coating or film as described, no fogging or frost
formation is observed on the glass.

10070] As an alternative to the Comfort Ti-PS glass, other low E coated glass
may be used, such as, for example, Comfort Ti-R, Comfort Ti-AC, Comfort Ti-RTC,
and Comfort Ti-ACTC, all of which are available from AFG Industries, Inc., which
like Comfort Ti-PS, are titania/silver based low E coated glass manufactured by AFG
Industries, Inc. Another suitable type of glass is Comfort E2, which is coated with a

17



the invention described herein, the present invention
al so provides novel anti-frost and anti-fog

weoabiosuyss fi | ns t hat exhibit inproved charact ePCHUSNS5/033236
over those previously seen in the art, and novel
processes for maki ng and applying them In
rdmmlpmssssa,ndushaaﬂ\umme nlopedmnm lereE capied glpesgongrraghth of

ant f.r.o0st ar t
R R iR AARARe Y Ao FRAL TS Sdnin B2
snitable fambnm)ﬁtthenlgss/stmﬂgam petfermades stevdards béagelke of ép highet

Pﬁ%lvbty.e iﬁeh ow—ﬁ \gg ?er}rte hNle?e] 8\{1%{ mit&l t%qméyo %kf?glfleglly

ticon, arac eristics o .
rfatnbdil’p‘rodﬁtﬂs et mmﬁmmduin@bldiodlﬂ‘ glasai incInding,ovithoet lowitdtioy,

6 e OB ey ARt er SR DBl Pabd B il

[esagct , tThe U talendf th)enreﬁl?g@tahdleéoqn a0 ysndetermory O i niumher of

d?%é%&c{%?%ﬁclﬁ%é tl‘&rr@?nlrl?glg%g %Ef? 1gass hesﬂt'u L%rssn}) ge sheets, the
ATROGHY e HeIGU, BiR spwmgmwéeam SBEH) Iandsﬁe gacinelnd chamberisy.

; gltg;tgr,eg fg@}afk%g%‘gg]éggn gqpa @ 8% tﬁgpre?eﬁrgﬁ rﬁltaxgc?%lgllge rq%fcnbed above,

tﬁé LUaRB6LS0.10 BTCHKAY PR isREGPIRRI BIng aBap khe%is bang heéd in
tgl ass substrate. In alternate enbodi ms&ﬁ hmﬁx h
nehanbes, gassithiginessep pigns cighihyef g0 gich op i@f-‘ﬁlﬁs {33 hatt nc
Eélﬁgaﬁ%ymth BR8sivity 6f ©0028 d HE QBRI Sdath SNEesR TAVNHE €an be
ratch resistance,” adhesi on and weatherability

Yapieb puliing HrisIeEus aglﬁ%%tmn% Hevalugy, bat GogHd bﬁrcsmbaléé to
}%IS‘];laé BE5ahd PRafRO Etrc'acﬁlﬁféﬁr dtdr Afp1Ra SR T3 Feduikde la)smaller or

ransparent substrate having an anti-fog or anti-frost
lewzat Ungluo depending g thegenpisnmniegh cosegoagfaints, 3ad pBFt i on of

If,\ﬁ‘ﬁreﬁj{éﬂé ;@5 ld%%lfl)]%ﬁsantl ally not fogging or frosting

as an initial surface tenperature,
wad]i s t Mmumbpuﬁ@dmpmelesmdﬁtmns hive hepipasformgy forfegprmine

gla :H)vgt {)% SUIRSED atIH‘irU% ffgrqll§9 n rgﬁ)lg&r tl&{ @cﬁ)}&efO wigR rén@@of

era ure 1or a The surface
Yehige ef &dchi ol thﬁfazyndnﬂs desglspa;rdtmera b@ubm@'l ldeigff@@rg pernatiionhe

e u 2]
£l JeQ 6

R
vhds ifger mibenotihee phmaVIGmgcoaflgtuhImnanm alditipn to dnnsip%gne nt
substra h,g n r or
FARALE G LOETEL RIS SRR LRIl SRR,
RefetcbPPuted with @adhisé bélhEone eighth of an inch thick, and a total of two
sides of the three panes being low E coated. Tempering of the glass does not

- significantly affect the calculated performance values. Moreover, the addition of the
anti-fog/anti-frost coating or film in accordance with the invention does not

significantly affect these values.
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wherein the substrate is part of a refrigeration door
or is used to manufacture a refrigeration door. In an
weniweds4vesit, t he nmet hod i ncludes mixing Part ArenusSivasv33236
B chemicals to forma m xture, applying the mxture to
at least a portion of the substrate and curing the
substrate. The inventi onTABIEher provides | GUs
conprising a substrate having an anti-fog or
anti-frost coating on at |east a portion thereof as
Hescing bedhdiGas iy 1 ef 1 | gggealtiContio YEsisBATPE Si M) sdheh
etwdsh), ref{iOhg@bati on|syst ens conprdsi ng t he (Btu/hr-sq ft-F)
sHets giegteb)ijon doors. Moreover, in|further enbqdi nents,
e TNVentigy provi desTapg €T 11 ger ap@pp§100r Conpy st Ng
substantilally transparent substrate having dn at
¥Hst a portairon t her e¢Ti-BS coat i ng | WOZh prevent022t he
LUTIUETISAL T4 watet L EOTT wWiTeT [JUITI I
*r}éi nt ai ned g{g‘dg tenperg%ﬁgre of abc)ut @8 degr ee?slzc IS
ES(pos ed to arpoat rmspheir'eP&t a tenpenaziure of gourt 25

Hoar nnc or—un cncandae Ar Ly A Thao nriavant i An
yrtTvuoo \IT U J- iad oUTTua o T LELILA T M1 LTTU T O™
b condens @(H’F‘%‘pl ets|FEENI ts in tﬁ@b{;f eventi df-df the
fierat 1 on Qikrjpt@ht scaffpging Tog gboﬁ ost. TA®ed] I'n
he enhodi rent descrilped in Figurd the inndr sheet
6 may al sqaTfor exanpfEZ be, wit h@{Q(’f limtati|®20 a
5 t—of fort T -PScggne e ght am rmch K;
mair?ﬁf act ur dTrbv AFG I ugtrl es, IrO% which h ;Orutét:we
%;cri bed dlhwoact eri stiCE8 and coat{m@g [0064] [®.17hi s

"'ﬁf‘“p'i Heq efgﬁﬁabl et ﬁ—lt —<hanrbe b 4JL anra—94 032"16;
filled®@°Pnh air. Fﬁ al ternati Qerrbodlrren each

hanber may kBetdo | | ed |@ERh the sang.oer a di fferoefrst gas
ch rs could be filled wth J(_[\IDID_EL

/1%t her sjlilk?g’ﬁlne gas|CE8065] The |9R%et s 60, 659-]§re ’

metd—apart—by a T TSt Ssearant assSenpry 90 Wt
extends around the periphery of the sheets 60, 65
h@0781 ai ni hgewhef@lbmsshtcé@b@hﬂﬂinp‘ﬁﬁﬁsl’ eetfersgcp@ugé@v Epart

gitl%% gf) KIE\E du%{r%ggéc{s}%g as g %ﬁbﬁgﬁlﬁe ?egezrg P)r the %ﬁ% S

exdtiap nﬁAFGﬂndusmnn’HEﬂmfoﬁIEQ@Mss é)pthtd&s:rﬁab@aﬂwe 6l adﬁﬁioar the

R e e S T

lafazhplttai sithul@ridohidegha davesthe edpability tpasmideethe s edeaplar t
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[0074] In an alternative two pane embodiment of the present invention shown

in Figure 4, the IGU 50 includes an outer sheet 60 and inner sheet 70 of glass, the
frame 55, and a sealant assembly 90. In this two-pane embodiment, both the outer
sheet 60 and inner sheet 70 are one eighth of an inch thick and include the same low E
coating as described in the first embodiment, which is titania based silver low E
coating. Again, both the outer sheet 60 and inner sheet 70 may, for example, be a
sheet of Comfort Ti-PS glaés, one eighth of an inch thick, manufactured by AFG
Industries, Inc. The coated sides of the sheets 60 and 70 are on the unexposed
surfaces of the sheets, sides 62 and 72, respectively, which form part of the chamber
92. In addition, the same sealant assembly 90 described above (the Comfort Seatl)
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chanber 94 fromthe external environnent. The seal ant
assenblies 90, 95 maintain a one half inch space
whedinsodnet he outer sheet 60 and m ddl e sheet 6BCEHNN2005/033236

i nner sheet 70 and m ddl e sheet 65, respectively.
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[0076]

In alternate embodiments, any suitable type of coating processes for the

low-E coating may be employed including pyrolytic (e.g., as in the Comfort E2),

which is often referred to as chemical vapor deposition (CVD), spray, and sputter

coating (e.g., as in the Comfort Ti-PS). Furthermore, these processes may be applied
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hereby i ncorporated herein by reference. [0069] The
above preferred enbodi nent provides a refrigeration
walome/0sdob$r a U val ue of 0.16 BTU hr-sq ft-F (apdr/us2005/033236
em ssivity of 0.0025), which has been found to be
suitable for freezer door applications requiring the
psing welirknoen sitfamdar@tshriedemmfdctueidg at@ﬁmés 6 it buitablepadt to
tgﬁh eﬁ#?altet o(r:I %k}%tq'ggnet% an rgl[qUStqrflér tlon and eolcgsfﬁ, g,i%gllsteoany
mmbleyomoaﬁﬂi@mﬁ}ewmmw mciwlnrgesm@ batedrud dluoksne deped En
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e€ ]6&0 glass.
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talt&ﬁﬁi\@/tg' te V&6 sﬁ%§§ﬁb&dﬁﬂ¥ngdé§%e%@b8\}eaﬁé 16RBUbafUS Sisent
by AFG I'ndustries, Inc. Another suitable type o ass

jo8 o@lyrphe skeekzr ombeth Fidessof betshertsiIn lsengmals B Jampber gf
A0 hive i thsaaﬂﬁ Q&ﬁﬁgﬂ&é r Qb %RA% %e%a&fgq? g h@&

one eig and Ich 1s manu actured
gxomeFCIhendualsetmlsse\sty of e, IGTh whishtelang With osher fastsiredeiespines

%l’?ﬁrﬁ fa%{or ﬁlle td%gfrs] 18%{%(;1’!3 %ﬂmﬁl{ I%gﬂ%g %?eschn%@qflﬁg%rmance

becalse o SSIVI ass
rtltaﬁlemlnddsuﬂa)orh&ieeofrwlmsh sheet(d) imicpadd.t i} aﬁhmoabdth@lgh the

Sg&c(lg%ﬁ g Q’cnga eaedl né)V%%\c/:r{Altli%in 1t1e, F?Q’tpgr?oraeﬁ%ﬁﬁbbilggr

g, ove
mﬂ’ﬁgéi atl(ﬁnﬂ)of) hﬂi}:elbatﬁjpu tukiag a (h@tpetfommicepgas dsugh Ias:klgpuanhday
refri

0071]. f ot
aoenS BT Viyh RNl g e Mgt O b Sy S lery
IcBﬁ‘deﬁﬁﬂtﬁﬁcbﬂlﬁ)lﬁL%bﬁrcu&fmﬁzhﬁeiS ?f %I ass, thﬁ t hi ckness
(0] e S e em SssSi of the tesac:ln

6§Q7v%en ¢ H8 %&%Waodl GhEP- PREr syalantiassemb E epgyed, :
tif@udify Re cR@ e, faﬁfﬁllIJfaaﬁ{ Abi-0Rta0R9EmEY s o e SﬁbeﬁcS’#aéeﬁd

enbodi nent descri bed above, the U val ue of O.

mrgiewsrd tyideeTechdlaeghieh ko a deai diapgjordrie Oéépar?f%m@*ﬁlé/ 151
bgi/ASse! Ahdifbr suitable sealant assembly is the ThermoPlastic Spacersystem
(TPS) manufactured by Lenhardt Maschinenbau GmbH, which has a heat transfer rate
of approximately 1.73 Btu/hr-ft-F.

{0080] The spacing in the above disclosed embodiments is one half inch.
However, while the preferred spacing ranges between five sixteenths of an inch to one
half inch, other embodiments of the invention may use spacings up to three quarters

of an inch. In addition, while the above disclosed embodiments employ glass one

eighth of an inch thick that is tempered (except for the middle sheet), other

21



t he chanbers, glass thicknesses of one eighth of an

inch on all sheets, one half inch spacing, and an | GU
werios®s4068 y of 0.0025. However, each of these PEL/US2085/033236

can be varied resulting in nunerous pernutations of

val ues that could be conmbined to provide the sane U

enﬁiodenentsnn@dde uhtompered pless oappdkineses thatsramypaterthy, peless

r U val ue dependi ng on the
%ﬂ%?? ﬁ%ﬁp% %ﬁ%s constraints, and other requirenents
[0081goNnsi dEfealekign parainBra2f arembuireent of the (prqsmt grvention will
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ﬁ&EJS ROV Gr SR ldedibr ndith ih dad, desrnfiiags the ddsignguaranfeters
three Pane | QU configurations. In addition to the
a|

(epsiof Blaps PRIFEVEY: e o gheeh. FTE) 1 bel ow, all of the
f00gBe Panend [Gdiive ¥athmBs Sratablel3adel ANgroviaE & lisapalteekedlt h
each pane being one eighth of an inc hi ck, and a
vabtes foromripwippliepignytt ﬂiiehléte{lfﬁ—‘tdélée Hracu ‘ifé e 2B E
?‘@Eﬁglre T8ERE rté rithrel Aerig) RESdHQQ8A BAtulBbDMW p(ﬁﬁﬂfbll y

ect the cal cul ated performance val ues. MNoreov

edob Unvhdilet iTo pddition; Fre right thee cejrant oL Fablst prewide ph ammdlment
kon does not

é#%‘?ﬂl ?[g%%tq@ il ?@g@eﬁﬁﬁeﬁgé@ﬁgﬁ?“m&E 1 [0073] In

each of the tables i ncluded herein, "Ti-PS" refers to

the low E coating of AFG Industries' Confort Ti-PS

glass and "CE2" refers to the |ow E coating of AFG

I ndustries' Confort E2 gl ass, both described above. In

addition, the U values in the tables are cal cul ated as

"center of the glass" val ues, because the conputer

simul ati on does not have the capability to consider

the seal ant assenbly. Consequently, there are no

seal ant assenbly data or design criteria listed in the

tables. [0074] In an alternative two pane enbodi nent

of the present invention shown in Figure 4, the G 50

i ncl udes an outer sheet 60 and i nner sheet 70 of

gl ass, the frane 55, and a seal ant assenbly 90. In

thi s two-pane enbodi ment, both the outer sheet 60 and

i nner sheet 70 are one eighth of an inch thick and

i nclude the sane low E
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coating as described in the first enbodi nent,
titania based silver |low E coating. Again,
woroen3®heet 60 and i nner sheet 70 nay,

a sheet of Confort Ti-PS glass,

t hi

ck,

manuf actured by AFG I ndustri es,

I nc.

which is

both t he

sides of the sheets 60 and 70 are on the unexposed

surfaces of the sheets,

B,

2 and 72,

for exeopUs2008@33236
one eighth of an inch
The coat ed

respectively,

which formpart of the ¢ In addition, the
sane Cakalaaed Uastesitoy vVatowescr | be aboVi&( DedgiCyafiables
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Deg |1 S Fil sp N [GIkRs 9y Peg ednadityj[ace 7 1 pf inner
sheet 70. |[O ] TabIeFZ bel pwcénicll udes desi gn
SPAaElET S| angi d Ne CopL gspondehne clal aylpgt el Usyal ues air
forl a nunber of t pane | GUs. In laddition{to the _
72leqi gn0 par andL & s lis6ed in tH® tapl CBRI o, &flf of A
Hre—twD PWW gomput Wt h h—pa ton
8%elng ne lei gh f _an 1 nch tEIC and a total of twgl%p
&l des -4 the 0.1 paneéSbelng Bbﬁ/E co@Ekd Teﬁ%%rirg argon
('\f th% ”! a°S d0°° luL 3||| —t ILI L,L L II .
8@al|culdl ed peQ'?%rn[a 869a| u \ST (é]'gf ddi ti 6%1 of| an"
8ﬁnt|-ngg/antlaigos c@asl nQ 0653|In1a§Eﬂes,r|b¢ﬁ krypton
erlein, TABLE 2 [0076] 1n alternatp enbodifents —any
8&uilt ab#® typed-bf coatﬁﬁé prpcé3des| f oFEL he | | owlE argon
oAt gL & TPI oy TTICI UGRRY PYTEEYTT ¢ (€10, (@S air
S?n t he 1] oﬁr(E mﬁ?éh is oftenireferred to as
sahdnm cao vapdﬁlﬂep psi t7/hén (CVIDp.1 sarﬂﬁfsand sﬁﬁ$ter krypton
coat-Rg—{erg—as—n—the—Coptott—T—= FyrthegoTe;
8ghese ro=s§%§rnay bggéppl e ggin &gﬁﬁ-kmomﬁﬁg argon
sOTTFTiag of omidi ne mwsf act urkdong petTidds as iH8 air
suijtable ahd appropriate for the ghantity—and *ypc fkr
8pr oduct? on andipro Fesg0.2Li kbwi’dd, aningﬁ{tdble 1 ow [Xtypton
ey DF TP 0V a4l NC{ UdhRg $1 M basedypr argon
Plﬂrllne d)peﬁ tinjoxide coating. {0077] Although tihe
8enbod|-n@nt 5 destri ped Galfove i 810udé IBHSE goat ths on air
II\_ 'uﬂ"‘"““ d ’“"i’ CctT W : cTt S g| asSS, { ﬂ
73 E@nts ogigh preég%t nventi on E?%ht |nc/gde a areon
7bow E @oatlngoappl ed 62a only 7ne she€E20f gl a¥8 on| argon
Pi ther sij dﬂ on h{'\t h S! d S | : |/ \Al Pata A Ctgﬁlgr
T3nbpdi Hent § tﬂé8n1jdléﬁ§hee1 ToPAg hssCEBt 4 Y argon
70 0 0.18 60.3 71.4 CE2 3/8 argon
80 0 0.18 69.2 69.7 CE2 3/8 argon
90 0 0.18 78.1 68.3 CE2 3/8 argon
70 -20 0.21 55.5 60.1 CE2 3/8 air
86 -22 0.11 717.5 75.9 Ti-PS 3/8 krypton
80 -40 0.19 65.0 60.3 CE1l %3 air
70 32 0.18 63.4 79.6 CE2 3/8 argon
80 32 0.18 72.2 77.2 CE2 3/8 argon
90 32 0.18 81.0 75.0 CE2 3/8 argon
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three pane enbodi nent) may include a | ow E coating on
either side (or both sides) instead of, or in addition

W 200603868 Ngs on the i nner sheet 70 and outer BE¢EEB2060033236
of glass. [0078] In yet another three pane enbodi nent,
the inner sheet of glass 70 does not have a low E
coating on either side of the sheet of glass 70.
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as t e Super Spacer, manufactured by
Edlg@ﬂtm@ht a thiqdle shgeit ehglmshsaowé hetwepmyhic iaperagg gutgs sheets of

BRI P ﬁ S[Tg%%.ﬁll Irﬁ)i‘y ﬁg E&ndﬁ }1&? of §cﬁ'c!l fnﬂgl sheet of
d AR 5 gﬁ?

eal an asse er no I C Spacers stem
glmﬁ)md nza«h midiidft sluc@d)f wss_bnmammnm&@mm@n‘bm anggid middle
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The spacl ng ove stl osed
éisfasel arenidshe perxphery loéi bdid rmrklha shblciwégbss andfsaitl eutehsgheet of

referred spaci r.anges. be en, fiyv i X of an
B 1 SRR R R 965 R MED DLths
telutiefidhipofioriaychlosieer, syfast 10g migdivite cd)émmg edqut 1he scood an

n. addi tjon, eth above .di scl
B maio S ey S heSetnng Y SHBNTIS SafiTE Rireeptie
tdaahid dusfatedTREH ©dtef hesedlpldsqkaill Iilﬁlef‘@kﬁéil @tﬁl’ﬂ;ﬁ&t . Jmiddle sheet,
ot her enbodi ments may use unt enper ed ?u ass

fipst seplspiasisantly §econd scalpnb asepbly 13 saif) furst é%dssefﬂ’é‘ﬂowo ne
%Em/ﬁ‘y Egatlfi‘éb fbﬂﬁiﬂg anl 898adg oIRe ubleRd vt} ParATeEdsEandlyan

enbodi nent of resent invention wll

equal to or less than 0. 2 BT /hr-sq ft-F substantially preventing the formation of
condensation on said first surface of said outer sheet of glass without the application
of electricity for heating said first surface of said outer sheet of glass, an anti-fog or
anti-frost coating on a surface of the inner sheet, and a frame secured around the
periphery of said insulating glass unit.

[0085] The invention also provides a refrigeration door adapted for use in a
refrigerating compartment, the door comprising an inner sheet of glass including a
first surface and a second surface, said first surface of said inner sheet being disposed

adjacent the interior of the refrigerating compartment, an outer sheet of glass

including a first surface and a second surface, said first surface of said outer sheet
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be determned, in part, by the application or intended

use of the enbodi nent. More specifically, the exterior
wW@rdnems068 enper at ure, interior tenperature, anpPiCT/US2005/033236

exterior anmbient humdity (and associ ated dew poi nt)

are inportant factors in determning the necessary U
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mal nt ai ni ng sald i nner sheet and said m ddle sheet in

@mﬁ@éﬂmhﬁﬁﬁ% rel ati onship fromeach other, a second

d]ant aﬁﬁﬁﬂﬁéﬂénﬁb&iﬁﬁﬁ@%@fn@éﬂﬁﬁteﬁﬁ@raﬁﬁé bﬂlﬁ@fefngéfatﬁgl d
| e sheet of 3 ass and said outer sheet of]glass

cqmpantmem iaulistgtialy equatiteion lessdppaerogeares i dralitib thes heet
{eﬂqp§ﬂﬁ&§gf AP lrior environment is substantially equal to or greater than

seventy two degrees Fahrenheit, and the humidity in the ambient environment is
substantially equal to or greater than sixty percent, the first surface of the outer sheet
of glass is substantially free of condensation and no fogging or frost formation occurs
on the inner sheet.

[0088] The invention further provides refrigeration doors (and IGUs, and
refrigeration systems comprising them) having an outer surface and adapted for use in
a refrigerating compartment, the door comprising a first sheet of glass, a second sheet

of glass, a first sealant assembly disposed around the periphery of the first sheet of
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rel ationship fromeach other, a first low emssivity
coating adj acent the second surface of said inner

W@ b@e368 gl ass, a second | ow eni ssivity coat i PQI/US2005/033236

adj acent the second surface of said outer sheet of
gl ass, said inner sheet, outer sheet, m ddl e sheet,
olidss aitd thesdcamt shasisé glabs/for meiowiningstba fisshsheaizad ispend sheryin

sg?]ce?I ﬁgﬁﬁ'{ rgtanﬂﬁs SEGR A%k %ﬁ %rﬂrﬁ%\k/ k ssﬁﬁf"édaﬁgg adjdei 19

ass uni t
sﬁﬂh&toﬁﬂtelfﬁbtlsyeee ouicak setconcbshe¢te>£ slasshém figst shagTagdrecand sheels

nt_|
Slen R fpedfBRFRRY, 7 At BTN By bafgoRIseM on
Muldﬁﬁ%i glatsjt\ﬁnt&mping@ai vaine mbstaitieldy equel toyor fass thae QQIB‘TdJ/hI‘
I r
S&gﬂg ap &atsl &gs ‘gr:ﬂnﬁcffe‘}sg%oﬁ a d aoslilﬁ'fgce o%h)%g Ef t?lg slgzleé?lﬁd ﬁ‘ﬁ‘gme

on a surface
deQ\R&T arGliRiethe p@ipled offﬂ&rmumenglgleﬁ uartound the per | pher y

of said i
9988 prov qlfégvegtl?‘gf'ﬁ%h’%}?%# Sﬁefﬁlg%?noéll ap e(%ﬁ or use in
Rfrig8fatibi® Ws@:hlsr&@ ARt ERvingtda@utto mrfau:e mm adgptad famse in

i nner sheet of ass | udi fi
e BB i P cneite A i gheet S P By
&egfldgg agirritfégﬁﬁlﬂ a&@hﬁ@?ﬁstpoieﬁ&rduﬁﬂ eeiperiplefy dfhke first sheet of

_ i ng conpart ment t h
Sl rg i geaon shest SLsier B e BE BB STabh PR EgoRLSheg
ngEe%lt §H Eélﬁﬁﬁ‘qslﬁ DR dcPthS! a SREBIVRAMIRYigicomaediacent a

LRGN At I N ME e

gigﬁegss tﬁé‘ﬁ{?t &Qﬂn@%&&ﬁblﬁ Qﬁ(ﬂh@ flgsft 18} @fiSsividy ddafid fonamlant

I sposed around peri phery of said inner
ung@‘lasg aié havalitgzlanseaﬁn@lmﬁﬁmav% tasqrdess thpp Of}4a28 apigfog or

é%hfl]‘(és IC(I;]al.tl oft %I 533%? neSJf tsh@é?éjatﬁlaa' fehnid Q6lk8d &B@RE the N

ap ar reI a |ons rom each other, a second
@ﬁﬁihanytofmfxsnﬂﬂtmgcglasmsted around the periphery of said

wgg&;l nt t n%gntg)l aaf‘ %%3816?@ th%HBanaﬁH&%m%fa @RS Sition

ng sai eet and sal d outer sheet
ber&pﬁp@dma]mmﬁg ane:iutdr sofishispd retedsawhrigeside steps ¢ff r st

| ow, em ssi vit ti d

EEMHER B 2 Dy B PR gt

@fﬁ?sh{vﬂﬁ fc@éﬂM@@@ﬁéent h gar&e@oﬂsdldimstfsmomas ar dilcbgchlrdy sheet of

shee 0

ShEs tispesis DSb AN G By hepahel g it Bofithe

%%gﬁmal sxldfse&ﬂd%med off d14s8 tol andtameafitst sheet emd s secengd sheet
ngs ormn an |

csnsetioarey riRIRhip gropt A ek Raf B Egn "Bt ARy

F&B&]f”ug %h'oﬁg of A€ sﬁéafsrmlglaw af wiSRAA 08 fitst sHeet0ot gs;aas daifl |s¢®t1d

surface of said outer sheet of glass wthout
sheet of glass, and said first sealant assembly for?n an insulating gﬂtss umtehavmg al

value substantially equal to or less than 0.2 BTU/hr-sq £t-F substantially preventing
the formation of condensation on the outer surface of the refrigeration door
component without the application of electricity for heating the door component and
substantially preventing fog or frost formation on a surface of the component. In
alternate embodiments, the method includes providing a third sheet of glass, which
may include a low-E coating adjacent at least one of its surfaces; disposing a second

sealant assembly disposed around the periphery of said second sheet of glass and said
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application of electricity for heating said first

surface of said outer sheet of glass, an anti-fog or
wW@riocAB40686t coating on a surface of the inner B&IEES2005/033236

and a frame secured around the periphery of said

insul ating glass unit. [0086] In embodinents, the

thid ejrglmsf fére@ﬂrhtngrseidcsécdrlﬂl eheeterfndisgid thitd shgetdn proged-#REFI

i s.substanti a equal .t o. ar. .l . '

BPEEE TR FERRtIT R B PR he B Gt itk

QMhFOsHFRNdf glass sidoaidsatandlséafangepserhblyo or greater than

seventy rees .Fahrenheit; a ity .
WRP¥Hri or PY%‘H%E'?O POVidE %ﬁ ‘%%ﬁf}{/}lﬂg&& u lg% gta g&g%«g}@non
%te actxﬁlio#&ﬁt?ﬁvi?'g x? yutpedueRed, said methbd catprsingftacsemfoft he
outer sheet. o ass i s .substanti,al|l f o .
BgHdea gétr?taRGGAH%gl?ﬁﬁ; P8YgIag RPN 18 e R ising Bt o
ig}ﬁitsgén_e] doa?@g a@d’d:@l?ta- sui-f@c%f ?]ﬁam first shebtud plasstaodidrsecring sheehef
rior tenperature of the refri ti
R
a8 B8H Lecohd et dIRRES{oWhntath sdild €irse Micet dndrsaid second sheet

environnment i s substantial | |t
P OIS e O A R OV R KO- AT
E&%n?&pbﬁerﬁf HRIWhEEO BB dndl whidRed Al fired shiet@@ piaks, t20d scond

greater than sixty percent, the first surface of the

sheeieaf gstvmend eid frshasslonsassply AR sylapipggatspmit an

%1%&9@@? Qchl'apt'a o205 AQn b 99 GBIy praShtifeAhdFirmaionsEC Ur S
on the ihner sheet. [0088] The invention further
powivisden orethe pyfer surfagmofdbrretiigertien fegneompepgnt without the
refrigeratjon 5. i si i

e e R T
canparosienation ve adodace®b thecpwpengnta Ip pliepats prakedigpnts, the

| ass. econd. she f . .
Solhon AT B0 ST B8 b B R 280 o
shipednt afighass ofits surfrees dspnihgsisemnd sfalagl assembly disposed
mai ntai ni ng the first shee - '
LB R B S SR S A AR,
Ql'ri?ilﬂﬁhl‘{lg k3id sadhd st@edidasie titirdshea irf speeedepart bedatfonghip from
s st DS s B vl SBcor
asRe Rl Mid sBashdisbart bsssinblyow eni ssivity coating forning
an insulating glass unit hayi ng ,a U, laI ue . .
40981 ant i dihpyEgien futergrovdss 8 ‘Ebﬁ'gﬁu% YSTARSREFRY Ulpney
yasgﬁ‘ﬁi’c adoP Haihg Abiterfsi@sde 260BANDr 04 witisaneliigeentinf One

the sheets and a franme sec d '
chmpprement sesiding iﬁgm gp(tgg’gr e@ﬁi",rqn_rrlljernte andahren(/)i%g gn gnrt]eeri ?erf%igergaetlrn%

compartment; said insulating glass unit door comprising a first sheet of glass; a

second sheet of glass; a first sealant assembly disposed around the periphery of said
first sheet of glass and said second sheet of glass for maintaining said first sheet and
said second sheet in spaced-apart relationship from each other; a first low emissivity
coating adjacent a surface of said first sheet or said second sheet of glass, and an anti-
fog or anti-frost coating on a surface of one of said sheets, and said first sheet of glass,
said second sheet of glass, and said first sealant assembly providing the insulating
glass unit with a U value effective to substantially prevent the formation of

condensation on the outer surface without the application of electricity to heat the
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[0089] The invention further provides refrigeration
doors (and I GUs, and refrigeration systens conprising
w0 b@ap34eexi ng an outer surface and adapted forPUEES1005/633236
refrigerating conpartnent, the door conprising a first
sheet of glass, a second sheet of glass, a first
c?m Isuafm:?] abthe iMshiptinl gposeid wvheothe doterine tgveperaire oy thef t he
i rst .sheet of gl.as nd .t he cO f ss for
L S R e e g
Bpsabkdt dpachparah@iof drshicpiof enohromaahisctibstantially ¢quakto ok ow

em ssj vit ti dj t f f '
Siuin it BeteBnarhDe o s puiEin B Pp! dfylibpmen
iafbseetoRdqedh ectrrafierghasixty pdreent.i Adrnaeahbotiments further

assenbly, dt first |ow.em ssivit ti f '
e iz ST b s Aol SRS ity ERed o e
[Eiph&$ 6f %ah?déc&;d&ﬂee,t oﬁglla@ﬁhﬂ saﬁt;@ ghirdlof glatd fof mamtainingtaidg
on a surface of one of the sheets. and f d
PG TGP PR LR it g T o and oy
10080 seThir bR eaiidsivirh cadime aBfaednt 8l afifade ofsaticitstaheet, said

manufacturing a refrigerati on door component having an
%?mfé‘rSh%elEPH‘séé‘gﬁh‘rgéli‘eﬁt‘h&lﬁéd conpri sing the steps of

PogMi di NOmaEnkS en®b@Ren®f thdinB@&ingMIRY ittt RG 27U SAGOME:
sheet of glass; providing a first |l ow em ssivit

wheentisdy aweniethe femation elcondsmsagign gn fheyayfer ¥féace VoD the
%%%%?teﬂl‘beéﬁk&ﬂ%ﬁﬁ&&ﬁ%e%ﬁ? E%@ﬁmﬁ{eﬁ% sutidlafRAs églﬁ?lao b Tesst

ant “asse y around the ‘periphery of sai i rst

thheminug fortyl degreeafithranhipiy hetemnerawiredtheomtiegiopgryirogment is at
I H .. .
BB OB & ek Bler B e BB EEREF L fnd e iy in
tha estatior-chuigonsrentistsitbstangsity eswalttp ayerererdhan Bty Peréctheet s
| ass; an ' ' [ . . . sai d
BhaBhna < aygHagh SutheR Fofhacs £ 8hipBRER L pndRg a7
foeulardendlassieldafining a gbmpatoumi, ta chelingrsystemandaldger adapted to

ubstantially equal to or |ess th . BT, - -
Bt BevaRt i et Dbt se e BN PR Ro DA b Seheleb
@cﬂnﬂrﬁ&g@&lrarshidﬂ bf glas, Dfecdisheabhf plgar afitsoseallooassembly
conponent W thout the applicatiaqn of electricit
B ROt BB e TR ORI SRt Saiset Ay Sheck &
Elﬁﬁ\/tﬁfhhhiﬂﬁir{ll%aliﬂﬁrétfshsét aﬁﬁft,)aﬂgieb@fd sheet i pacddaapertof t he
conponent. In alternate enbodi ments, the hod
rehe BRI TR, HISHOW LYY Cefing |a%1§%e?§&ﬁiaéﬁff%§;?f
ARG FiEIS sBidl sBM¥nE sERAbT ks Al dFaehechlsedona sheeq Miest @falant S
surfaces; disposing a second seal ant assenbl %/ di s %sed
assoOl, aneaig dirst fave ppiseiv ity enating BB Mg 28 fseiating elgisaed hayipe
58 Al sgﬁst@ftia%l el HQF 130k 8D B TWhE S Alrsesandiaapeet
and said third sheet in spaced-apart ]
preventing the formation of condensation on the outer surface of the door without the

application of electricity for heating said first surface, an anti-fog coating on a surface
of one of the sheets of glass; and a frame secured around the periphery of said
insulating glass unit. In alternate embodiments, the door further comprises a third
sheet of glass and a second sealant assembly disposed around the periphery of said
second sheet of glass and said third sheet of glass for maintaining said second sheet

and said third sheet in spaced-apart relationship from each other.
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rel ationship fromeach other; and wherein said
insulating glass unit further includes said third
wab@en3wh8 gl ass and said second seal ant assenbP@T/US2005/033236
[0091] The invention also provides a nmethod of
manuf acturing a refrigerati on door conponent having an
[G096Er surha ﬁﬁfentﬁal fdrtiree providles o gipssi dvonfyr & edrigeretpd digplay
rOV|g|ng i.rst sh et of

cagselbe dogr cg{ngggmg ?)’Fl)(‘.)gv F@an%%}a%n% an 1%188 L BB REEARD, a

OW em Ssivity
169 8inisBilitREpaB6 L B the 11$sufefsaffa:emf thedirst glass panek h@gﬁ{on@glass
gl ass or said second&%Geet of gl ass; .di

pgléfé hayipg QIS@@%P‘}P apoy S{nﬁ%cepae W eﬁlg%lvn!gf gﬂ)glftﬁe fkiast
Sﬁ‘gi&ﬁ(’g afe sgéo@g %%a&ﬂﬁnélaﬁdmméﬂide ghmtwdfbegﬁag chetfipst and
In saj I rst she d
LSRG el P | FE SRPO ST FOH-C A ot e S RFar s
};ﬁ?elégrgdsas Je@%#%badéf‘ hidserhtb19 %&tg@?ﬂﬂlk ngeroiRdiarandbecohdelefeet s
erein sai heet of,
r@e@@ wlierstnebe figst angisgeoad spaser %éﬁrfgﬁlﬁs?rg Oﬁlggfrgl aé%ﬂ&seeﬁ% y
s%%epa&@mb Ul ratah G0 Hra88- kbRl doal i susfaddl dfyone qliat glas
ess t an 0.04 substantially preventi

fapelsrand ofioné exiendenerrdat 386 SHRoTng 2pigest Pn%‘gq?eagéssé’fnetl%
[ eefrﬂq %;;e%} I 00E sGRAP IR anh Ve WidthdendrRRihtCehdtiace

ri'city for heating the door conponent and
ﬁﬂmsmhntlally preventing fog or frost formation on a

@)ﬁgg]ac N o{“h gSQgHQ érlbgh ﬁm@élﬁl@sr @ﬁB@‘dlﬁH’&@ GihAaidiss of

met hod rovi hird sheet of
wm? msﬁ;helprﬂsbr}ll wke/emdnoﬁ@e@@faﬁlﬁ iyeRidnaaeHt ngibe fgaglfued as
one 0 ur f.ac d
6% bt G Rt AR prfOBRERL BloRheRbN ashd AL be
fdgagéd w‘begiganssuamb adindt dshestuictiog. His eoapprpgiafpddiati ng
sal d seco et .and sai.d thi
PSRN e R R b e sEhed B psgeshanar
aaﬁﬁhéﬁhﬂﬂﬂ@kaﬁﬁoﬂﬂmbn%unhhemmmncludes said third

sheet of ass, and s i d cond al

[5682) TV ReAP TP P RE TR0 i LA R RE kb fp e
LEARSRA FRlreftiBSHoRb] RGz@|daSS othei dppHationshmightigclade vardisng
surface and bei ng for ise wth a refrugeratJ

mﬁlpmss PevHEDts. &5 Fedv BRGEtPhrugs - SROBIOHgE ™ e

onrren

ﬁ@%a&ﬁhs' S8 doBs, 8w érGRbB] tidkek KONpanddves) bathwand

insulating gl ass unit door conprisi n a first heﬁt of

g&hm;k)svs Latlyeern mrrgqqe@(csuéﬁcogiegsagd frgezefs gft't ALEEXPASS a igh
({1‘8 (5%1 r£+ 3h8 §1§ﬂ0&ﬂ€r%ﬁﬂf&aﬁ$}% iP®hicRAL 6M1—ﬁf)st$>ﬁh1d1-fdgr st

sal'd second sheet of 9 i
maatnigéfﬂml wxglldslm desitedr.skn seme of thgseppplications, on%ensatlon on the

second or colder side of the glass may not be an issue because the glass isnotin a
door that is periodically opened exposing the cold glass to a more humid environment.
As a result, the key factors in designing the glass are economics (i.e., the energy costs
and the cost of the glass and its installation), visible transmittance, durability, and
other considerations.

[0098] While preferred embodiments of the present invention have been
described above, it should be understood that such have been presented by way of
example only, and not limitation. Thus, the breadth and scope of the present

invention should not be limited by the above described exemplary embodiment.
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said second sheet in spaced-apart relationship from
each other; a first low em ssivity coating adjacent a
warobaswenf said first sheet or said second sheer/usf00s/033236
gl ass, and an antifog or anti-frost coating on a
surface of one of said sheets, and said first sheet of
[00%3s, sdigelyommspsenodificagonsgsd vapingionsefdhe present
.seal. S ¥; i dj syl
e e e B R S A
tha thesihvemrion fnay be pectsad bdervase thineasepecifically désgrieeddierdidut
the application of electricity to heat theouter
surface of the insulating glass unit when the interior
tenperature of the refrigerating conpartnent is
substantially equal to or |less than zero degrees
Fahrenheit; the tenperature of the exterior
environnent is substantially equal to or greater than
seventy degrees Fahrenheit; and the humdity in the
exterior environnent is substantially equal to or
greater than sixty percent. Alternate enbodi nents
further conprise a third sheet of glass; and a second
seal ant assenbly di sposed around the periphery of said
second sheet of glass and said third of glass for
mai ntaining said first sheet and said second sheet in
spaced- apart relationship fromeach other, and nay
i nclude a second | ow em ssivity coating adjacent a
surface of said first sheet, said second sheet or said
third sheet of glass. [0093] In alternate enbodi nents,
the insulating glass unit has a U val ue that
substantially prevents the formation of condensati on
on the outer surface when the interior tenperature of
the refrigerating conpartnent is substantially equa
to or less than mnus forty degrees Fahrenheit; the
tenperature of the exterior environnent is at
substantially equal to or greater than eighty degrees
Fahrenheit; and the humdity in the .exterior
environnent is substantially equal to or greater than
si xty percent. [0094] The invention further provides a
refrigeration unit including an insul ated encl osure
defining a conpartnent, a cooling system and a door
adapted to be nounted on an opening of said
conpartnent, said door having an outer surface and
conprising a first sheet of glass, a second sheet of
glass, a first seal ant assenbly di sposed around the
peri phery of said first sheet of glass and said second
sheet of glass for maintaining said first sheet and
sai d second sheet in spaced-apart
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relationship fromeach other, a first low emssivity
coating adjacent the a surface of said first or said
waewenshosheet of gl ass, said first sheet, secopdr/Ehmes 33236
first sealant assenbly, and said first |ow em ssivity
coating form ng an insulating glass unit having a U
Walatie chirbsitisnt i al |y equal to or |ess than 0. 2.
BTU hr-sq ft-F substantially preventing the formation
of condensation on the outer surface of the door
wi t hout t heredipgerativatdooradaftedfoe aderin a irdfyigdranngreatphrtigent,
saég first .surface, an anti-fog coating on a surface
P B8 COPPEHE sheet s of glass; and a franme secured
ar oungh ihfee spet oFless nobidirai fitstisnsadeand ageghd s fadeishid firn
al ternat e enbodi nents,. the door fur.ther ri.ses .a
et OCHEE Rt BHLS e BN dheSRon AU e
dbmpesedr around the periphery of said second sheet of
gl ass and said ird sheet of glass for maintaining.
Ta o w ahih akeloss i i B T matd srond it Ay
@Rt bmﬁfﬂlﬁerfshéyﬁbﬁﬂ% bis s EB4djdcOR W] extdiRr BRIk RIDS the
further provides a glass door for a refrigerated
HEETAPECPRAIPERE door conprising a first glass pane

havi ngnafd et ;RBisHd Qb LR sS8 IdhdCMd oatcr Mbets of glass;
em ssivity coating on the inside surface of the first

gl ass? Prhieplanpassesaldy disppsedaropshiae pespbem @f sHd innes teet9hd
gﬁs%ﬁ%bﬁ 88k EReBof dask AWMt RhY §4i¥ ifhBAhbRAn® Baid B&idle
i'nside surtace of the second gl ass panel, an
shreeinsparedapargtelpsionshimisom paoheeh t he first and second
gl ass ' | . '
ana ArRDE sl LIS RO ESRRTR. rpRLPSF RNl MU sl
at glessang stié pwersheetod glass for meidiatning saivomisidieshert ghdsagd outer
@ﬁe%?linss %g—%gérp re‘ial?i%nsfhliﬂ %(gm @&% O?h%? ;O nd s p ac e r assenblies
are tofne rom war m'edge spacer assenblies, and
ant i - & figpt low anissivity @etingalgacem gheoacad surfdcaoé sad inmpeshodt of
t he gl ass panels and a frane extendi ng about and
Porting at | east one of the glass panels. In an
enmbodh pebiid lotvhemikdivist coating aglacean thegbamd sypdave lof saidhoeer sheet
w.dt hs and heights that are identical. [0096] The
P588¥oi ng has described principles, enbodiments, and

nodess#d ingeeshadtj @iterQhieet, MEdQIE SRENtirst SuaRnt dsemblyiceaner
t he i nvention shoul d ngt be.  const rued as.being.linited

Beplanh asspably; | said TBFHsBG PRt O FELSHH SORDEH IR TR hey

shetalife Dess AL ARE a ASvARI sABstAntihlSdgualtth bEles a0 BIE/hr-
restrictive. It should be appreciated that variations

raf-Thabrarially provude eniosratier et conggnseliisen Bid seyripge of
SR8 ot snebdd? %l—htss without the application of electricity for heating said first
surface of said outer sheet of glass;

an anti-fog or anti-frost coating on a surface of the inner sheet; and

a frame secured around the periphery of said insulating glass unit.
2. The refrigeration door of claim 1, further comprising:

a first chamber defined by said inner sheet of glass, said middle sheet of glass,

and said first sealant assembly;
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departing fromthe scope of the present invention.

[0097] Wile the application of the present invention
whameloamwes descri bed in the application of a  PCT/US2005/033236

refrigerator or freezer door, other applications m ght

i ncl ude vendi ng machi nes, skylights, or refrigerated

t r uc kessecandichambar defirpdrby grid migde sheeinfghasss saidoaiepgieet of

LI . oJ1g, shower doors, ticket
g%%tﬁﬁiﬁﬁggﬁgg§%%?%%%%%?8fﬁgoms, bathroommrrors,
out siajgs dispdsed & eanlel of yaiskimsrapd s¢vand elraanbessposed t o hi gh
hum dity or rain, and any other applications in which
an anti-frost or anti-fog coating/filmwould be
desi rked . Thardogeatoh dohesfelap@l wheatinons, condensati on
on the.second..or..col der sid f be
an i SaaTEROR RO OsaBloHR, Heed B AR IR, 2
pestaniillg abhay toogpereghtheofpadiachg t he cold glass to a nore

hum d envi ronpent . . result. the key, factors in
ot G AR middle Bebf Sl budss panErosgo ot Biuotd
anshistiadipdqidie aedialfaicht il gl ass and its installation),
visible transm.ttance, .durability, and pther ..

omsi HOVEETRARY SE 008 hHF Piiass Lo SeimE iR o
the present i nventjon. have been descri bed above, it
§Hﬁ@ﬁﬁﬁﬁémﬁﬁ&EW??@&&“?hat such have been presented by
way of exanple only, and not limtation. Thus, the

breadth and scope of the present invention should not

be ligmt edfh'@)feﬁig&aﬁ’&m&r et ) @lerenanial faktsealant assembly
enbodi nent .. [ 0099] Cbvi ously, nunerous nodificatjons

artpaifeserndiseaiant gsemply easiblump hegs ansisrapie syhstaghially;qgpal to

bitebs (9t 1 of Bluig-s@Pove teachings. It is therefore to be
understood that the invention may be practiced

ot herwi se than as specifically described herein. Wat

i's clai medryeSefriderativd &Jof bAGLAN, MRedpor adapted for use
in arefrigeratirng conpartnent, said door conprising:

an i nyaitinsdrewid middlg aad saifl petudipsigofelass hating g ticksessand
) or S i.rst surface of said inner

%ﬁ%@ﬁﬁg%fﬁgﬁ |§%ﬁ§%@ﬁg%%gé%ht the interior of the

s&f inngeamétsaid gnidderpleeets wé plass teimgopaced apnieredistaficeghbptantially

in%ifdingl§hkhrsh surface and a second surface, said
FATSE QEPFalE™ 6T “sai d outer sheet bei ng di sposed

adj aceint midde aad saidiooter gheets phglas being fpackdapagfadigarcat i ng
conpart nment ;

substantially equal to one half inch.

6. The refrigeration door of claim 2, wherein said gas in said first

chamber and said second chamber are the same.

7. The refrigeration door of claim 2, wherein said gas in said first

chamber and said second chamber are not the same.

8. The refrigeration door of claim 2, wherein said gas is selected from the

group consisting of argon, krypton, and air.
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a mddl e sheet of glass di sposed between said inner
and outer sheets of glass; a first sealant assenbly

wale@poswas ar ound t he peri phery of said i nner sSPEBPUSINS/033236
gl ass and said m ddl e sheet of glass for maintaining
said inner sheet and said m ddl e sheet in spaced-apart
relati onship fromeach other; a second seal ant
assegbly di sppsed.. h els ' '
Shect of rSRBRERGBLEM OrbAs, PILRIPLY Shuddlabilf il R
aMAvaltasubsiagiatigiequaticduatiless dlae Ot16 BTV Baiqdt-but er sheet in
spaced-apart relationship fromeach other; a first |ow
em ssivity coating adjacent the second surface of said
i nnenoshethe efrigtatiss foa of elamntl, Wieveie siid giter shget eudisaithg

.adj acent e second. surface. sai-d o r of
s S5l eagh B EPTENBUE Ry hlude SN F R o,
first sealant assenbly, second seal ant assenbly, and
said first and. second | ow em ssivity coatings f . g
an i ddul a{rp?l’ij’ THgeEpbign ﬂ‘?rto\yﬁgw nggreﬂf{%?ﬁ‘ger M2t al (hid
A Sh@REdcRIhhvwe BQUAdsivit) sOstan@SIB dgndlno O RssBidd hosq ft- F

substantially preventing the formation of condensati on
on said first surface of said outer sheet of glass

Wi thayt t hge RpRdckfRh 06 dFllatth @ ChRidréih bld mBilatigoglass @nit has
said first surface of said outer sheet of glass; an
arfopissiviy sebstansially gqualde op ot thay08h a surface of the
i nner sheet; and a frane secured around the periphery
of said insulating glass unit. 2. The refrjgeration,
door 18f c[The rafrigerationdnesof el i whergin sad fnsplating glassyygit has
efi. b Chd ass, said mddle
%hédéltgg %gp't%?%@g@%%%gg?g%?% tP gli Oggal ant assenbly; a
second chanber defined by said m ddl e sheet of gl ass,

sai d n],glUt Cirhe p?ﬁéerﬁfongfoglsgf’ clANY, HRdEin S8 %91a§§$1g1§§btunit has
assenbl y; and a gas disposed in each of said first and
acenisdvighahbatislly Squallioer tesf thag@PB23. on door of cl aim 2,
wherein: said inner, said mddle, and said outer

sheets of gl ass have a thickness substantially equal

to onks. ei g hefdgerativnidoohof claim 2, wherein said first and second low

emissivity coatings are selected from the group consisting of a titania based silver and

fluorine doped tin oxide.

16.  The refrigeration door of claim 2, wherein said first and second low
emissivity coatings are applied with a process selected from the group consisting of

sputter coating, pyrolytic coating and spray coating.

17. The refrigeration door of claim 2, wherein said frame is formed from a
material selected from the group consisting of extruded plastic, aluminum, and fiber

glass.

18.  The refrigeration door of claim 1, wherein the interior temperature of
the refrigerating compartment is substantially equal to or less than minus twenty

degrees Fahrenheit; the temperature of the exterior environment is substantially equal
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said inner and said m ddl e sheets of glass being
spaced apart a distance substantially equal to one
whadob/os406$1; and said m ddl e and sai d outer sheRPCBHUSI005/033236
gl ass being spaced apart a di stance substantially
equal to one half inch. 4. The refrigeration door of
oloR ey th\mln eaventp dsgeed Fahneslieits el thburpidite ighe exeéPrs ai d
second t .a senb t e
ST PP g RITRLY oF BERCLBES By PEBnc iRm0
Brst sthfacd @fshidgateatiestof gipss is eﬁbstﬂnaall'm faee ofleendshsationai d
inner, said mddle and said outer sheets of gl ass
having a thickness substantially equal to one eighth
of amg, ncithe s&tigerhtivaaioondtalaildwherdidltiee istedeot fsmoﬁa@reggs

bei n paced a a distance t t
e &?rﬁthgﬁf’ﬁlpg%ﬁ‘tésaﬁ“h%?ﬂt@g}' %EU%P 02 geisl%l%aJl er sﬁjteye

O or&k FasrekiRitN@e EpGeRTapBhE caertlir shdrnmmesub sttatanialyl 6541181
equal to one half in

efr| r at of
bt AEFRRLEY (AR @@erlegr&%g&a@h?lh 35, g bty wn’é{egg&gn d
WlQnﬁ@ﬁQQleGtﬁﬁm% equll & drfieeatel RN sikty pelent; ehd wheeiatsaidn
door of claim?2, wherein said

G staee oy st o aree bttt rieoidive. o
The refrigeration door of claim 2, mhereln said gas is
selected fromthe group consisting of ton

and a?(.. 9. Therefrigemionyiaonei dHmdo SheisHh B 9%01‘“”"‘“ sy

[ bt [
s i ks 1

Felﬁmn@ar ‘it Forperiois? oishe eXeioneIYIRFISRLP RS ERAA FaER o o
sh A gev%fﬂ Ay H%%es eﬁa&l?l tﬂ@?ﬁﬁm@ BIths shvibdty
§m@ Aty e to or

ess han 0.05. 11. The
rem‘umnggnas sld:mtadmdb’ eqfial ¢4 e greater tbmlérxéy pprgeal,t,dm@ Wherein said

3{5%5{“3%? ?)g%% guterr%ﬂ%{t of Qgs%ﬁ ﬁl@&gntﬁﬁx FrefBf (%He?n.%bﬁﬂnt y

y equal to or Tess 1 0. 03
refrigeration door of claim1, wherein said insulating
gl ass

l ess @ﬁg:,]t "5 as r%gréra%on goor oi“ Elemc' P Qﬁ{e?enﬁ éa?d hﬁét QAR asge?hb@i

and said second sealant assembly each have a heat transfer rate substantially equal to

or less than 1.73 Btu/hr-ft-F.

22.  The refrigeration door of claim 1, wherein said first sealant assembly
and said second sealant assembly each have a heat transfer rate substantially equal to

or less than 1.51 Btu/hr-ft-F.

23.  The refrigeration door of claim 1, wherein said first sealant assembly
and said second sealant assembly each have a heat transfer rate substantially equal to

or less than 0.84 Btu/hr-ft-F.
24.  The refrigeration door of claim 1, wherein the anti-fog or anti-frost

coating comprises a polymer.

25.  The refrigeration door of claim 24, wherein the polymer is hydrophilic.
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13. The refrigeration door of claim1, wherein said

insulating glass unit has an em ssivity substantially
we@owalo34068 or | ess than 0.01. 14. The refri ger ap€DOSWOD033236

of claim1, wherein said insulating glass unit has an

em ssivity substantially equal to or |less than 0.0025.

15. TPhe r @he icfégeadtiondoctadclaph 1 cwizrein the apfidogdnangiadt

first and second | M. SSivity coatings are sel ected
P{%I}ﬁ(‘toﬁnéma?soaﬁlé)pg%%g%{%%%g of a titania based silver
and f27uor The rafogeeaionidnomoticien 24,6vheTdie the eflidsiye campages an
doqr of claim2, wherein said first and second | ow
BRI Ssi vi ty coatings are applied with a process

selected fromthe group consisting of sputter coating,

pyrolytic. coating and spray.cqating. 17. The .

ot 1 Pler al PO THBGIBroR A TS S ETn i palF i sdon =
podyesedfifni.om a materi al sel ected fromthe group

consi sting of extruded plastic, alumnum and fiber

gl ass. 18. The refrigeration door of claim1l, wherein
the 2ot er mag yéfﬁggiﬁc[o&ltdébx_eoffélfaiﬁl h,ewhelﬁéih itlgﬁfnﬂltfbggr anrt]i—frost
conpartment. i s substantially equal o or |less than
sAepRsts pRRlis P dhspivEace ‘;—}élP‘FrIE?ﬂ‘i éli‘q%? astarfge'mt enperature of
the exterior environnment is substantially equalto or
greater than seventy degrees Fahrenheit; .and the

humi di0 y The refEsaa@dogy of chim oW hRirR thesantifag PLant gst v

EAHARY isbPpId RNRAuSfhcd ST iBhet kiNeePRY LIRfHd. and wherein
sald first surface of said outer sheet of glass is

substdnt i é[]hpyeffig@@tiqgtfdogmf@éq@dt ywheyein tlag antipfag or anti-frost
L&kihd ga%raqhﬂcﬁ{gfsg&ﬁ;bogm Ahaiml, wherein the interior
te t he [

nperature of refrigerating conpartment is
subst®nt i dlheyefdeerationtdyonef daiwd . wherpinthaansi-fog  gati-frost

goﬁagflggﬁnggﬁ{g[eﬁg%it%_;st the tenperature of the exterior

onime su antially equal to or greater than
ei ght33. dedheesiriFehtieniver ¢f.clamd , funbetnonipdising aicared pamer
ext.erjor enviro t Js. sub ]
SRR ot AL P Vel ok o RbRRLRLY de BT gt i
sankih@ce of said outer sheet of glass is substantially
free of condensation. 20. The refrigeration door of
claim1, wherein the interior tenperature of the
r ef r i ger atThegefeigemiadt doensdf damsly vdtaintthaddtyfog quaiti-frast or
| ess than.zero.delgr9 es Fahrenheit; the tenperature of

FHFENSRIBRTISES 2 B FShment is substantially equal to or

i) a first component comprising about 46% diacetone alcohol, about
4% N-methyl Pyrrolidone, about 4% t-butanol, about 8% Cyclohexane, about 6% 2,4~
pentanedione, and about 2% Aromatic 150; and

ii) a second component comprising about 66% polyisocyanate, about
1% free monomeric isocyanates, about 11% xylene, about 11% n-butyl acetate, and
about 11% toluene;

wherein the mixture ratio of the first component to the second

component is about 100:40.

35.  The refrigeration door of claim 34, further comprising a solvent for

diluting the mixture.
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greater than seventy two degrees Fahrenheit; and the
hum dity in the anbient environnent is substantially

W@ owalo34068 or greater than sixty percent; and WheT/@52005/033236
said first surface of said outer sheet of glass is
substantially free of condensation. 21. The
refrigeration door of claiml, wherein said first

seal ant senbl y and.sai d .secand, seal I ch
navess nele teristarey oheEo SFLEr SRERR DL ARER TR g

|l ess than 1.73 Btu/hr-ft-F. 22. The refrigeration door
of claim]],

wherei.n said first seala ssembl v and
sai d35ecohtf TEREPRHPD g%@@%?’? %6313’ erﬁg\%e glc‘ﬁ‘é)g?s c%/arcgtr?rsl er
ak@hﬁjﬁugﬁﬁﬁﬁﬁgﬂﬂ&ymﬁqua| to or less than 1.51

Btu/ hr-ft-F. 23. The refriger ti.on.door og claim.1
wher dbn sBhcrefigesiion deareh P LathsTn B anlneprant 4oy
<§9ﬁ@%€&?ﬁ§§§qummﬁﬁph have a heat transfer rate
subst anti

ially equal to or |less th 0.84 Btu/hr-ft-F.
24. The repIrgePRPORSH: RETFSHE o fhacgifes dpcfol gl
APNLRARE PYfroRdbnk; $H0854% & 8@kAINAbERIZHE CH@SheRaRPABINES 2,4-
25. The réfrigeration door of claim24, wherein the
neotagedine;] and phent FnAramatio 850 7Aé refri gerati on door of
claiml, Leebiy & Atk borh QB abiticeod SocoRatd, Bsbut
conprisesﬁgﬁfbptié%ﬁmadhe%i@%?%§$. The gg%ri%eration
b free mhnarhexicrisaRBanaigs.cabentnl 1 fveylengribeni/id % pipiy| astates nd
¥\ &Mhhﬁbyéﬁﬂ The refrigeration door of claim 24,
erein e’polymer is cured on a polyester film 29.
The ref ri gbemin thoymirdene rasfo of thei fivst compprepkiorihg sggond
anti-f I Lt ticcoating is applied on the
%ﬂﬁ?g%ggégmﬁﬂgbﬁﬁﬁég§éﬁeet as a film 30. The
refrigeration door of claiml1, wherein the anti-fog or
anti-frost, coating.is appl i 0 : Qk of € first
innepgsheg?eﬁgmgﬂaFﬁﬁ?g&R§%$g+ﬁgm%§§P%gg%§¥$%% door "of
&n@iofdnt to thé escehdicdriy@nauttis abboigl 00mbantBD-38r ost  coat i ng
has a thickness of about 4 ml. 32. The refrigeration
door of claim1l1, wherein the anti-fog or anti-frost
40.  The refrigeration door of claim 1, wherein the mixture ratio of the first

component to the second component is about 100:about 30.

41.  The refrigeration door of claim 38, wherein the inner sheet is
pretreated with a first silane and the mixture comprises a second silane, which second

silane is different than the first silane.

42.  The refrigeration door of claim 41, wherein the second silane
comprises 3-glycidoxypropyl trimethoxysilane.
43.  The refrigeration door of claim 1, wherein the second silane is present

in an amount of about 1% to about 8%.

44.  The refrigeration door of claim 1, wherein the second silane is present

in an amount of about 6%.
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coating is insoluble in water. 33. The refrigeration
door of claim1, further conprising a cured primer
wappsioateg o the surface of the sheet prior to PCT/US2005/033236
application of the anti-fog or anti-frost coating. 34.
The refrigeration door of claiml1, wherein the
ant i 43.og e refrigérationodoor obddiinrg wieleirthesiagersshegt x pipEcatse.
W% a.fi rst component conprising about 46% di acet one
APasH8I®  about 4% N-nethyl Pyrrol i done, about

4% - butanol about 8% Cycl ohexane, about 6% 2, 4-

pent anedi Fﬂ]ﬁ 5?1% a?rg%g bc(l)o%tr og c{alm N u;‘lél‘glél t§e031 afi’@go c;%/r)sesaannno

seco nprisihg a 0 po yl socyanat e
a&l_i,)psﬂicoia% free m)nomal Ic i socyanat es, about 11% xyI ene,
about_ 11% n- but

b %44
wher &f'n t éefﬁges{ O%?CfaBt,e%? ehrgm? :tjerd so%l ]al%n%%%gﬁ
cbﬁi?ar&%@@éﬁd@@ﬂim@ﬁ@nkmgs about 100 40. 35. The
rigeratio 0oor .0

further £9
ol vahimrshede! e tedind wit trecssid SFref ARG s
sﬁleéUe oPai€ Inaéi B beinh @1sPds8d hd)fceBithy Bifdriot 6f the redili gapdtivig.
37. The refrigeration door of claim 36, wherein the
cAmpyHBINL s di acet one al cohol or tertiary butyl

al cohphuter3Beet bBlaisahélhdifg AfitsOSurfAOOindof se€dndistifice, said first
wherein the antr-fog or anti-frost coatin &
spifacelpf saigputer shegg bﬂng SisressApdawsht the s’ﬁfﬂ?@% méﬂ? tﬁ%%
gfb%&%{u nPafRlR. . about 4% N-methyl Pyrroli done

Yot - but anol about 8% Cyc| ohexane, about

2, 4- apeiadle ke ofrgass éﬁppsa%bweeznﬁﬁa&ﬂ%ﬁ%oui@éhe%mf 8(1)1‘1}55
a s e%‘%ﬁ]g sga(?ﬂ{t) Qﬂgﬂglg(a%ggeﬁéfoﬂgd ﬁ@%\i‘ﬁph@@/éf said inner sheet of

pol yi socyana 1% free nononeric |socyanates
Adseand Shid)/ﬁndyile@heet ofiplesstiormaimigivingspid ingse sheekandgald Bt

%180 llli %}aget nepart%ﬁa{o%gﬁl%‘ﬁgﬁl élbﬁ(&Hére ratio of the first

a second sealant assembly disposed around the periphery of said middle sheet

of glass and said outer sheet of glass for maintaining said middle sheet and said outer
sheet in spaced-apart relationship from each other;

a first low emissivity coating adjacent the second surface of said inner sheet of
glass;

a second low emissivity coating adjacent the second surface of said outer sheet
of glass;

said inner sheet, outer sheet, middle sheet, first sealant assembly, second
sealant assembly, and said first and second low emissivity coatings forming an
insulating glass unit having an emissivity substantially equal to or less than 0.04
substantially preventing the formation of condensation on said first surface of said
outer sheet of glass without the application of electricity for heating said first surface
of said outer sheet of glass;

an anti-fog or anti-frost coating on a surface of the inner sheet; and

a frame secured around the periphery of said insulating glass unit.

48.  The refrigeration door of claim 47, further comprising:
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conmponent is about 100: about 25-45. 39. The
refrigeration door of claiml, wherein the m xture

WO 260603468 t he first conponent to the second coP@DOB2WS/033236
i s about 100: about 30-33. 40. The refrigeration door
of claim1, wherein the mxture ratio of the first
CoNpaaiitchh@béridefisadyRaid horp sheerdf glass, atid middie shealyd glass,

30. 4 1. The refrjgeration door of claim 38, wherein
i gaid frEse ﬂ%é?mpé pretreated with a first silane and
t he rd gbdndehsapa defed be said adade siekanfelaswhiid busegeeict
silane is different tha&_ph% first silane. 42. The
glamr PgeridisPend a5t BFCRY Y P41, wherein the second
si l argegagqmFsgeaﬁsethgfsacd fikepanp keyd clianiberst hoxysi | ane.
43. The refrigeration door of claim1l, wherein the
second silane is present in an anount of about 1%to
about4B8% M reffib&aticil dobS6 Adimae, @RGEinof clai m 1,
wherein the second silane is present. in an ampunt of
About S, S EicHlsr HIIGIANI g6t 2B havar ess
ﬁ%%%ﬁlyte Al kAR eighieStanligcpr et reated with a silane.
. e’r

e“refrigeration door of claim 45, mherg{n t he
si | ansidiongrap gajd maﬁqiﬁ)shgq:tkyf glgqupegg&ce%%part& istance

s {ahﬁaﬁ{yae LA 99%La8aphed to be mounted on a
refrigerating conpartment, said door conprising: an

i nner sahmldlarndghid outef shepty af gasseig ﬁ%ﬂtce‘éﬁﬂaffﬁéﬂ #8 a
second surface, said first surface of said inner sheet
oehistagtiallysyosac osechadfgaeit t he interior of the
refrigerating conpartnent; an outer sheet of gl ass
including a first surface and a second surface, said

first gﬁu rf Ceerg {gersaaéng ady 'i)f} Elai?rh@isﬁ %th%intrbﬁidcgﬁ Q%_@Eé’ted from

adj acernt t XT°erior environne e refrigerating
el e doasiktingaof migdd] leyseend @f. gl ass di sposed bet ween
said inner and outer sheets of glass; a first seal ant
assenbly di sposed around the periphery of said inner
sheet 50f  The refrigeration door of claim 47, wherein said insulating glass unit

has a U value substantially equal to or less than 0.16 BTU/hr-sq ft-F.

52.  The refrigeration door of claim 47, wherein said outer sheet and said

inner sheet each have an emissivity substantially equal to or less than 0.05.

53. The refrigeration door of claim 47, wherein said outer sheet and said

inner sheet each have an emissivity substantially equal to or less than 0.03.

54, The refrigeration door of claim 47, wherein said insulating glass unit

has a U value substantially equal to or less than 0.2 BTU/hr-sq ft-F.

55.  The refrigeration door of claim 47, wherein said insulating glass unit

has an emissivity substantially equal to or less than 0.01.
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gl ass and said mddl e sheet of glass for maintaining
said i nner sheet and said m ddl e sheet in spaced-apart
w0 edoadeshi p from each other; a second seal anPCT/US2005/033236
assenbly di sposed around the periphery of said mddle
sheet of glass and said outer sheet of glass for
mai ntsai ni Mie seditigeraioddber hmgh 423nthesan shidinswatirgpdest unin
spaced: apart .rel atjionship frome ther; a first |ow
1@ﬁ?§9@§ﬁ§§y88§?PW%E§H¥£8£ﬂPﬂ?ﬁ%n§g@8%d surface of said
i nner sheet of glass; a second |ow em ssivity coating
adj acent e second surface. of ~said.out sheet. .of
o hed s aniE rRRERionaR ol g s Pt i lnaf eS|
$datisds aseRiRRY fRESBE Bl caBBONCofaRhENbasas SibRDAN, flinkide
said first and second | ow emi ssivity coatings formng
dpped HRQKEEi ng gl ass unit having an emissivity
substantially equal to or less than 0.04 substantially

preventing the forpmatjon of condensatiqn on said first
surf ae ofl heasftewptiwdognetain A8 giheaan e HygmisHEty
RBhdsGRE dApRe@lvith b §FdcEdsGhibdted @6m RRAbUILoRAbthglof ESdtter
surface of said outer sheet of glass; an anti-fog or
emting, pyobtticcoaingfgd sprancetirgace of the inner sheet;
and a frame secured around the periphery of said
insulating glass unit. 48. The refrigeration door of
cl ai A947, TEhgrefriseratiesrdeet of otrima48s Whesein sid fee igfermssizom
N I . Ay o
B PaR b AcleRRE o SGF ol oAl o A S Rl Bha e
ghanber defined by said mddle sheet of glass, said
outer sheet of glass, and said second seal ant
assenbly; and a gas disposed in each of said first and
second. c hdlfieeefsigerd®on dbloeofaddimi4jewhereio thedoigriontmpgraturs of

8, wherein: said i.nne ai.d i | e, ' r
e S Hon BB Rl iRl Mlaf B 1c Sl B QU E)
taras Falgegheiththe fiengrerature bf the axtekidreneronamrdt is autdtaniid i egual

i R R

environment is substantially equal to or greater than sixty percent; and wherein said

first surface of said outer sheet of glass is substantially free of condensation.

6l. The refrigeration door of claim 47, wherein the interior temperature of
the refrigerating compartment is substantially equal to or less than minus forty
degrees Fahrenheit; the temperature of the exterior environment is substantially equal
to or greater than eighty degrees Fahrenheit; and the humidity in the exterior
environment is substantially equal to or greater than sixty percent; and wherein said

first surface of said outer sheet of glass is substantially free of condensation.

62.  The refrigeration door of claim 47, wherein the interior temperature of
the refrigerating compartment is substantially equal to or less than zero degrees
Fahrenheit; the temperature of the exterior environment is substantially equal to or

greater than seventy-two degrees Fahrenheit; and the humidity in the ambient
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said mddle and said outer sheets of glass being

spaced apart a distance substantially equal to one
whaiob/0s406$. 50. The refrigerati on door of clai PCH8S2005/033236

wherein said gas is selected fromthe group consisting

of argon, krypton, and air. 51. The refrigeration door

eabirdingntis 417bstaﬁﬁﬂl}eéqila18ta iodgfezn&uhemt sil)ng pgbas;sand IWIEl eirasida

U val ue tantial l to or l.ess.th
e ol i omer e of gBEHE byrb Gy B Bt PsRadt o
47, wherein said outer sheet and said inner sheet each
have an enj ssi vit bst ntlal equal . | ess th
0. 056353, Thpieigeraio dparol bty freteralafidsaity
Aaisald EbRI seah@Pissenitly sahtatd W iRkt EdheRt raeoubsthiadially 8dual to
em ssivity substantially equal to or less than 0.03.
asdess thap 1/dBtwhettdt i on door of claim 47, wherein said
insulating glass unit has a U val ue substantially
equal to or less than 0.2 BTU hr-sq.ft-F, 55. The
r ef r i%4er at horeldgsErtiogdogy of ickim 47, W@ﬂ‘éﬁ‘fl gy %Talant assembly
dnﬁ%&ih A doPP sl A Sstibly eﬁ@%a@é’h R Saishet Fa¥e SUREANY kalal 36
(% to or less man 0.01.56. The refrigeration door
@feserf@nmSAﬁtu/%ﬁﬁrl%u n sai d insul ating glass unit has an

em ssivity substantially equal to or |less than 0.0025.
57. The refrigeration door of claim48, wherein said

| ow éfi ssilhe tejrigesationiger of cluins 47 epieesin $3id st srelagt aseqsnbly
3T 5B soHanPoch ) LA IAT A BL Bl AR bR el o
@ 8ess whae Of4Bta/hi--F.ow em ssivity coatings are applied
with a process selected fromthe group consisting of
sputter coating, pyrolytic coating and spray coati ng.
59 Toe r dhe idfegattionniododiclaph 42 whemid e aptrdpgonang diagt
me is forne ‘ﬁ froma material selected fromthe
P CTENSPA YNNG Bt ext ruded pl astic, aluminum and
f i be r67g| asme rédfigerdiive doef oficipdm &6, velrerdho dre pofyneer & hydephilic.

e L Afe F S e R ghdh oy ot U o flid e Alde

éﬂaﬁ@c&ﬂﬁﬁéﬂarﬁ@ﬁbﬁ&&h&%ﬂhr enheit; the t errper at ur e of

the exterior environ nt. i
69 The refngerat?on oor 0 c?alm%gsvtvl?erém e a)éhesqve comprises an

acrylic.

70.  The refrigeration door of claim 66, wherein the polymer is cured on a
polyester film.

71.  The refrigeration door of claim 47, wherein the anti-fog or anti-frost

coating is applied on the surface of the inner sheet as a film.

T2. The refrigeration door of claim 47, wherein the anti-fog or anti-frost
coating is applied on the surface of the inner sheet as a liquid.
73.  The refrigeration door of claim 47, wherein the anti-fog or anti-frost

coating has a thickness of about 4 mil.
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to or greater than seventy degrees Fahrenheit; and the
hum dity in the exterior environnment is substantially

W@ owalo34068 or greater than sixty percent; and WheT/@52005/033236
said first surface of said outer sheet of glass is
substantially free of condensation. 61. The )
r ef r 14er aflicaefrigerstiorndoor bidlaimat, whtreindheantiffeg oppui-frest
t er.at ur.e of e refrigerating conpartnent is

C%%‘glgtlsalﬁfol %??V“é%%al to or less than mnus forty
degr #ks FHivrrefitigedation dduve of daipetTafunther eomprifiag & eted pgmer

envi.ropment. i s.substantially,. I g I an
B e & BERR SRR bR kol SRl
cexin@ri or environnent is substantially equal to or
greater than sixty percent; and wherein said first
surface of said outer sheet of glass is substantially
free7ef comdenzataiondodf cldied T, sheicgahatitbfegdoenti-Gbst
clai m47, wherein the interior tenperature of the

cPENECYRPHIS A EYpUr t ment is substantially equal to or

| ess t hani)zena cepgseascdniphikiap Asdut 46% diacttengacatiolabous f
t he exterior _environ

toi t apt i.al| |
AH Seamebo RSB RO T AU GBS Bt S Fie eyt e
JaHihidng, dnd abb\R 20 RIRREENT0;eMTENt | S substantial |y

equal to or greater than sixty percent; and wherein
said firsi %W?%@H&PH%FWEM&%&%@H&E{% Qsﬁylﬁcrcé{%l?“?’ goout

15%1?('5‘5 ABhdAddcMsdey Sfatelf avend nle Odbouttid % d-betyl acetate, and
refrigeration door of claim47, wherein said first

abenll 1dft toles®nbl y and sai d second seal ant assenbly each

have a heaf  tIANSESIuk 4R oF URIHARbPblert BAbSdectil OF
| ess than%?l%él Bt u/ hlrl-ft- F. 64.r Thegr efrigeration door

@impohent imahFyt AdPei n sai d first seal ant assenbly and
sai d second seal ant assenbly each have a heat transfer
rate substantially equal to or less than 1.51

Bt u/ Hi7- f t The refigerative doef afictpémn 46, forhes sompTing? sl yrokfer

i_\llgg.r eh}% sag' rde first sealant assenbly and said second
8 n&éé‘eﬁbly each have a heat transfer rate

substantially equal to or less than 0.84 Btu/hr-ft-F.
66. The refrigeration do f -6l gl m:4 L D Lib%hol.
ant i -&0 g g{he 5%ngr?t}06lsc}oor c%r ctla?m 79, V@Tllerf%m ?he smgﬁtGif th o)

coating conprises a polynmner.
67. The refrigeration door of claim®66, wherein the

oPLY T, ! S0B8PS SR oo
alcohol or tertiary butyl alcohol.
80.  The refrigeration door of claim 47, wherein the anti-fog or anti-frost

coating comprises a mixture of:

) a first component comprising about 46% diacetone alcohol, about
4% N-methyl Pyrrolidone, about 4% t-butanol, about 8% Cyclohexane, about 6% 2.,4-
pentanedione, and about 2% Aromatic 150; and

ii) a second component comprising about 66% polyisocyanate, about
1% free monomeric isocyanates, about 11% xylene, about 11% n-butyl acetate, about
11% and toluene;

wherein the mixture ratio of the first component to the second

component is about 100:about 25-45.
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coating conprises an optical adhesive. 69. The

refrigeration door of claim68, wherein the adhesive
w@enopios®es an acrylic. 70. The refrigerati on dpOr/Uusf005/033236

clai m 66, wherein the polymer is cured on a polyester

film 71. The refrigeration door of claim47, wherein

t he anti-fog or anti-frost coating is applied on the

surface o nner .sheet

refri gera&P %%%?mBFO@TE HW%%é‘Veg%%@%%Pﬁgngﬁu?9 e
st Rfpondnt @sthe Seeaid cvgnpiosera jibbetd 00mbat808ar f ace of t he
inner sheet as a liquid. 73. The refrigeration door of
claim47, wherein the anti-fog or anti-frost coating

has a2t hi gkeesssdtionldonit of4lai k7, Adherci themeikuigetiatf the
door of claim47, E¥here|n th ag@;;gﬁg3§r anti-frost
fishomngnens tq 1he SHCRT ePTRenGRdtabourAfO:a efrigeration
door of claim47, further conprising a cured pri mer
applied to the surface of_ the 8heet

appl i%at i dhe sririgHaoRdopL ¢islrig S a‘ﬁl?qrelg Fhﬁé’imeﬁ gléetef Rg. 76.

gllaﬁgzﬁ&if\{/ﬂtfgegﬁﬁg {iRfe ARhRe Mixnek abiiprdsés a YdeiE®iiANé, Fehich second
nti-f or anti-frost Coatlng Corrprlses a m xture of:

silang isfdiffesent dhsydleniéit silaRfrpr i si ng about 46% di acet one
al cohol , about 4% N-nethyl Pyrrolidone, about 4%
t-butanol, about 8% Cycl ohexane, about 6% 2, 4-

pent affedi Jihe refeigerati r giglamsat herein g, seeond silane 5
88 i Slx0di.about 66% pol yi socyanat e,
Iéﬁggigggpgggﬁ%ﬂﬁﬁgﬁ%% |gocyanates about 11% xyl ene,
abo Ut 851 19% Fhelefrigérataredant of claimd! 7alyberein fhoseeqsid saars is present

mhereln tdo0o of the first conponent to
FHE B Be b"“t)ig’g{%’eatb&?‘s Boout | 100: 40, 77, The

refrigeration door of claim76, further conprising a

solv egé. f thqutlngera{] Sh &o%? omlé&%ﬁwherem the second silane is present

in an amount of about 6%.

87. The refrigeration door of claim 47, wherein the inner sheet is

pretreated with a silane.

88.  The refrigeration door of claim 87, wherein the silane comprises amino

alkyl silicone.

80. A refrigeration door having an outer surface and adapted for use ina
refrigerating compartment, said door comprising:

a first sheet of glass;

a second sheet of glass;

a first sealant assembly disposed around the periphery of said first sheet of
glass and said second sheet of glass for maintaining said first sheet and said second

sheet in spaced-apart relationship from each other;
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78. The refrigeration door of claim77, wherein the
solvent is an alcohol. 79. The refrigeration door of
w@b@cs408 wherein the al cohol is diacetone al pONUB2005/033236

tertiary butyl alcohol. 80. The refrigeration door of
claim47, wherein the anti-fog or anti-frost coating
conpr  §&% loy erissivitveroating adjacentfajsprface of aid firshsheet or said
@@m@g@e{u} g)ut 46% di acet one al cohol, about 4%

N- et hyl Pgrrolldone about 49% - butanol about 8%

Oycl o isksheatiing secgnd shegis ofglpssanistiisealantragseatbby tndesd

fi‘fﬁw Liisdiolly cARRk forhin aﬁﬁfsgﬁ §§é§§%ﬂﬁﬂ£v1ﬁ§gﬂrdaﬁfeng

about 66% pol yi socyanate, a ree no

Pahstaprin ssal tapolgss tllﬂl%&?ﬁ@ﬂ%méltﬁut 11% n- but y|

acet a %

rati oargéf‘n ?‘?&%l%étfb g%rt)% é%tg %\ﬁggnseeogéhncf%%egg g’(ftcﬁiagﬁtand

i s abaframge s@ured araund BepBrigery ﬁhmdnm‘utauggghtsm door of

claim47, wherein the mxture ratio of the first

conmponent to the second conponent is about 100: about

30- 3390.82. ThEtrefrigerfitor deur af tleim 8% durttef cahmisingd 7, wher ei 3
atio of the first conponent to the secon

gﬁﬁrd;ggééﬁtﬁglggabout 100: about 30. 83. The refrigeration

door ofecohdaieataBlissentbiyr (ﬁspa)séchaii’omﬂmh'ﬁ peBipRat of §a1d second sheet

ea ed thaf r.st .sil ane the m x
Bf elg‘{sl aRd gid, seég 74° %sgl?sﬁlﬁ%r m%\ﬂﬁlewg%éamn% F}Feﬁhaéld sgid third
meéflﬁrspat’ed-tabaimelahenshiprfsdm &chaner; aid. The refrigeration

door of cl ai the second sjlane conpri ses
3-gl y‘@f‘%‘é‘%ﬁﬂﬂq&w atnegr gglﬁsg 16)@;5'13{ ingludesgpgid thiggisheet of glass and
saad sdcged @hlapmsstamily. of cl ai m 47, wherein the second
silane is present in an anount of about 1% to about
8% 86. The refrigeration door of claim47, wherein

t he s®CoNdArhRirkfAB&atich dIOLSEMimi 90 ﬁﬁhéﬁﬁ&ﬁﬁlné)é scBRHow0 Y0
87. The refrigeration door of claim 4 wherein the

FIHiSe IO PROBRE YA SRS S 9t s, eifhseoond she, o sad third
sheet of glass.

92. The refrigeration door of claim 91, wherein the U value of said
insulating glass unit is effective to substantially prevent the formation of condensation
on the outer surface of the door without the application of electricity for heating the
outer surface when the interior temperature of the refrigerating compartment is
substantially equal to or less than zero degrees Fahrenheit; the temperature of the
exterior environment is substantially equal to or greater than seventy-two degrees
Fahrenheit; and the humidity in the ambient environment is substantially equal to or

greater than sixty percent.

93.  The refrigeration door of claim 90, wherein the U value of said
insulating glass unit is effective to substantially prevent the formation of condensation
on the outer surface of the door without the application of electricity for heating the
outer surface when the interior temperature of the refrigerating compartment is

substantially equal to or less than zero degrees Fahrenheit; the temperature of the
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88. The refrigeration door of claim87, wherein the
silane conprises amno al kyl silicone. 89. A
wo edosiog@s@at i on door having an outer surface anPCHUSI®0BE3236
for use in a refrigerating conpartnment, said door
conprising: a first sheet of glass; a second sheet of
egbms:nvmrfmansis seimtntiaity equd dordl gtemféb@sﬁé‘dewmgfq%
PRSI By bR ek BhrOh S Sudili Al o fnd
mai ntar ni n et and
gﬁaatedthsﬁelm}fbesd@eet in spaced apart rel at| onshl p from
each other;a first low emssivity coating adjacent a
surface of said first sheet or said second sheet of
gl ase4. sarlie &fﬂgﬁtatismm oﬂcﬂﬁins&?ncﬁmﬁhelsdw&tisingf gl ass,

sai d first

eni s&G f‘gﬁr@’ﬁéf‘? d %Faﬁﬁﬁy%lﬁ& §Isaf ? ?lé]aecéfl%sshgy oLgtass:
aﬁ@ydldlgrsasehlauﬁa{sg@ntﬂmbﬁaantl ally equal to or |less than
0.2 BTU hr - ft-F,. an anti-frost or anti-fog coating
on a®&wy I%Pé’ée S%‘ﬂé“séfhat“ﬂ”sheets of glass; and a
frame secured around the periphery of sai d insul ati ng
glass_unit. 90, The refrigeraftor door

furt Her cohgyiefrigeragion doqref i%?jmk o &fhergn ﬁ‘*d;f & Seﬁla%téléggﬁ’gly
seal ant assenbly di sposed _around the h ¥ of said
hg%b‘??éltfélﬁéf‘étfatéf‘“t@?aa%%ly&ﬁ%?l ogtdess thapd- @%&@ gtf gl ass
for maintaining said second sheet and said third sheet
in spaced-apart relationship fromeach other; and
wher ggn Sgh@' &ﬁgeyﬂu%h U8G9 LRSS OMRiterdt i@k id Rekted edm
saidthir B gl ass and sai d second seal ant

thes grembéapsising of arges, kiwptop.ged 8 on door of clai m 90,
further including a second | ow enm ssivity coating

adj acent a surface of said first sheet, said second
shee®]. or Tharedngdnatmd dg¢rené claiph 89| vehsrein g5 inyyjaing glass unit

hraggy rat {Hﬁltﬂﬁg u%f to%lr iaelssmhgﬁl'ﬁ) %?’ﬂ?bﬂhr& tfbﬁ U val ue of

SS unit 1s e ctiveto
subst ant| aI ly prevent the formation of condensation
98.  The refrigeration door of claim 89, wherein said insulating glass unit

has an emissivity substantially equal to or less than 0.04.

99. The refrigeration door of claim 89, wherein said insulating glass unit

has an emissivity substantially equal to or less than 0.01.

100. The refrigeration door of claim 89, wherein said insulating glass unit

has an emissivity substantially equal to or less than 0.0025.

101. The refrigeration door of claim 89, wherein the interior temperature of
the refrigerating compartment is substantially equal to or less than minus twenty
degrees Fahrenheit; the temperature of the exterior environment is substantially equal
to or greater than seventy degrees Fahrenheit; and the humidity in the exterior
environment is substantially equal to or greater than sixty percent; and wherein the

outer surface of the door is substantially free of condensation.
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on the outer surface of the door w thout the

application of electricity for heating the outer
waobaswesvhen the interior tenperature of the PCT/US2005/033236

refrigerating conpartnent is substantially equal to or

| ess than zero degrees Fahrenheit; the tenperature of

the exterior environnent is substantially equal to or

0 2 i A BEAE A o AR N L bl o

apuratrigbating cagipaainent it Rabktasdally ¥quae tc@Mdss 128 milineforty
refri atj on_door of claim90, wherein the U value of
SEEPiE ARG G SRR of i ptoreBgrqent § Substantally cqtal
SeIErSdreudr ittatinl ey hipy @3gedet Fhtenhbi®raa tHedinidityGia faasisriot on on

the outer. surface of the door t hout the application
GRVIEREERL S Sybsiantally equal e prpreaifs %HPB‘FY RETE @gﬁ’ Whew the
loffeL§urfte SfRRPEIRIINuBstAtiall Bed Sifcoh@BEabhNG conpart ment
is substantially equal to or |ess than zero degrees
Fahrenheit; the tenperature of theexterior environnent
i s subst anticabiripeRBbRiod 8f QRinEe FhekinttheuhtSRY P hti-Frve
degrees Fahrenheit; and the humdity in the anbient
SARLING sAMBTeS R §OYIEEt anti al |y equal to or greater than
Si Xty | Rer OB refr¥ratid&odr Of E1LGLI0RL WRkkei 9Q pdifm&ligi m 93,
further conprising: a first chanber defi ned by said
first sheétydsiphgicass, said second sheet of gl ass, and
sai d fhq st : ”nﬁ?ﬂ j i
said §?$stT%ﬁ§%%%%98%%SH$ %mre f?%?%gf?%ﬁﬁgggsgé?PﬁD“
chatingicomprischen eptivabadhesifd. r st seal ant assenbly has a
heat n r - ks ! e han
175 WG PR AgRragAPhR 108, BRAL il
94 acrgher ein said gas is selected fromthe group
consi sting of argon, krypton, and air. 97. The
refrigeration door of claim89, wherein said
i nsul a0, ngTigd refripetanibt dérasf caich 108| whersinlsd poiymerli$ gured on a
or less than 0.16 BTU hr-sq ft-F. 98. The

equal t
ﬁ%ﬁ??ﬂgﬁgtion door of claim89, wherein said
insulating glass unit has an em ssivity substantially

equal fto or less than 0.04. 99, The refrigeration.door
of ol 406 Sbre e R ot PRSI R PR rarbe e SRS
Bkt AfpYie® bk 8itica bf ¥ne@f UR! shéeds GMgldseasa tilaan 0. 01.

109. The refrigeration door of claim 89, wherein the anti-fog or anti-frost

coating is applied on the surface of one of the sheets of glass as a liquid.

110. The refrigeration door of claim 89, wherein the anti-fog or anti-frost
coating has a thickness of about 4 mil.

111. The refrigeration door of claim 89, wherein the anti-fog or anti-frost
coating is insoluble in water.

112. The refrigeration door of claim 89, further comprising a cured primer
applied to the surface of the sheet prior to application of the anti-fog or anti-frost

coating.

113.  The refrigeration door of claim 89, wherein the anti-fog or anti-frost

coating comprises a mixture of:

45



100. The refrigeration door of claim89, wherein said
insulating glass unit has an em ssivity substantially
we@owalo34068 or | ess than 0.0025. 101 . The refriPEr/as100$033236
door of claim89, wherein the interior tenperature of
the refrigerating conpartnent is substantially equa
to or |esd athpompcrmst dovprisipg alenyt % dipgeipraied 1%?
about 6% 2,4~

SRR Py ooty SpRE bRl E I S EMctchane, sbout 0% 24,
pedBfidnne) dnd aacmizvmzerohmtm dii(t yod n the exterior
envi ronne [ s subst ant i al |
i xty. por LereEoR A RRBL TR e R FRle, JeRD
99 gke ﬂnSn&h@ﬁtlaﬁj/arﬁtels,)abf)\ﬁtee ofylaperbewisld fh whutybaretalh @and
refrigeration door of claima89, wherein the interior
gtb@h"p]é ofPlFR of the refri gerating conpartnent is
subst ant i ghb¥ineBdhRkixtie rafo Jf eggirsttamponentts thesergnd
degr ees. Fahrenhelt the tenperature of the exterior
OFPORH R PUL; 190:40ipst ant i al | y equal to or greater than
ei ghty degrees Fahrenheit; and the hum di ty in the
exterior environnment is su st i.all u
gr eatldf- tﬁﬁﬁf@ﬂgﬁ%ﬁoﬁé’fz’@e‘i‘ft‘: 3335 ‘% ?{g? smgastowerlt for

e door is substantially free of
%g%hgﬁgeg?%%? 103. The refrigeration door of claim 89,
wher ei n the anti-fog or anti-frost coating conprises a
pol yrgk. 1Q4.,.5 ﬁ gé?atfc%fcfobgﬁf it QN4 daRkei®fhe Gblaennisléhdlcohol.
mhereln t he po IS ydrophlllc 105. The
refrigeration door of claim89, wherein the anti-fog
or anfi-fr e@@ﬁﬂﬁ%ﬁcoﬁ&h@&la&/e@one
106. JIT]‘r?'e re %?fgge?g%%%g%h%?qgﬁg?m 105, wherein the
aldhleﬂbmertiaqrtpltylak&hdn acrylic. 107. The refrigeration
door lthe antiCid Sﬂalﬁlnfr@st
pol ye | I n Q%B%M%gbﬁé%?xﬁgggg%ffﬁgéhédoor %f claim
88aung\b@rhmsﬂsﬁhﬁxtamtolf fog or anti-frost coating is

appl ied on the surface of ane gou{Wogﬁﬁg&Moh@ ot

asafllm)i B RO P ger at i on clai m
VbEN Shathyll P?rr@l[liohc faboutas ainttinof, rbaitt 8FIAMclahgxans. AP %a 4-

E)g]&%eglo%g ra]; about E% Igromazlc Egbe ar?’crI eets of glass as a

ii) a second component comprising about 66% polyisocyanate, about

1% free monomeric isocyanates, about 11% xylene, about 11% n-butyl acetate, about

11% and toluene;

wherein the mixture ratio of the first component to the second

component is about 100:about 25-45.

118. The refrigeration door of claim 89, wherein the mixture ratio of the

first component to the second component is about 100:about 30-33.

119. The refrigeration door of claim 89, wherein the mixture ratio of the

first component to the second component is about 100:about 30.
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110. The refrigeration door of claim89, wherein the

anti-fog or anti-frost coating has a thickness of
w@bwat3#esri | . 111. The refrigeration door of cPEi/msR95/033236

wherein the anti-fog or anti-frost coating is

insoluble in water. 112. The refrigerati on door of

cl ai 289, Thu rdftigtatioaripor cfictaim d 1'C wheckipthe immer sp@lis ed to

t he rf.ace.of .the et.prior to application of .the
g oy o athes pRIf iy Rimd e SP R HafL rilenistion
dres isafffebmicm 8@ firvhénel n t he anti-fog or anti-frost
coating conprises a mxture of:i) a first conponent
conpri si ng about 46% di acet one al cohol, about 4%

N-netiay] Ry keibddang doahsielaim 420, sk bk secdbdsilan8 %
Cycl ohexane, about_ 6% ﬁl 4- pent anedi one, and about 2%
QUUHEES ey sidoxyRFPY] tFirethoxyiahy conmponent conpri si ng

about1266%1me lréffiéé?é&i(ﬁ\rdﬁbleof A8, Wherdih @R sBTUNARBANeGs present
i socyanat es, about 11% xyl ene, about 11% n- butyl

BeBrarEnt of ghous AP 2809 %0| uene: wherein the m xture
ratio of the first conponent to the second conponent
is about 100:40. 114. The refrigeration door of claim

113, ¥rt Ade refeegsntion dogr of ckdmp8@nvhergip thei seepnd sjanergpresent

%gﬁtag[ogm (%Jagout'gl%e refrigeration door of claim 114,
erein the solvent is an al cohol. 116. The

refrigeration door of claim 115, wherein the al cohol

i s di g;aet e rélrigér%gtgln Rbr §feangif'n%ywﬁé+&x lineAhe @@ﬁt is117.

The refrigerati oor o aim 89, wherein the
pietreatédogitioa sibme.i - f r ost coating conprises a mxture of:
i) a first conponent conprising about 46% di acet one

al cohol , about 4% N-net hyl Pyrrolidone, about 4%

t - but @30 , Thabeftiger886nCioot ofdaimnid4, wlipaein thegslaesomprises
genta egi. ne and about 2% Aromatic 150; and ii) a
{2eefeiept %ﬁ%&ﬁ'ent conpri si ng about 66% pol yi socyanat e,
about

126. A refrigeration door having an outside surface and adapted to be
mounted on a refrigerating compartment, said door comprising:

a first sheet of glass;

a second sheet of glass;

a first sealant assembly disposed around the periphery of said first sheet of
glass and said second sheet of glass for maintaining said first sheet and said second
sheet in spaced-apart relationship from each other;

a first low emissivity coating adjacent a surface of said first sheet or said
second sheet of glass;

said first sheet and second sheets of glass, said first sealant assembly, and said
first low emissivity coating forming an insulating glass unit having an emissivity
substantially equal to or less than 0.04 substantially preventing the formation of
condensation on the outside surface of the refrigeration door without the application
of electricity for heating said outer surface;

an anti-frost or anti-fog coating on a surface of one of the sheets; and

a frame secured around the periphery of said insulating glass unit.
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1% free nononeric isocyanates, about 11% xyl ene, about
11% n- butyl acetate, about 11% and tol uene; wherein

WO b@otos406&ire ratio of the first conmponent to tPET/E8WO5I083236
conmponent is about 100: about 25-45. 118. The
refrigeration door of claim®89, wherein the m xture
ratio of the first conponent to the second conponent

i s about 100:about, 30-33. 119..The .refri tion door
of cllaim 8be Tefpgsraion dP?feOfﬁfa%i? &?%rf]‘%%‘}ef ot 1 ot
conpongid siedt deh@sgecond conponent is about 100: about
30.120. The refrigeration door of claim1l 7S .d\/g{gc(e&ﬁisﬁk ¢
t he iarsaeandspriatt apsemBly Jispasse AtPuid i PEIRHERGRT S8d SKEC AR

hxXd UG @ TRe! SFaSasfcb BGONRENISE bad scomhihedt ané s third
éﬁ?aasglgﬁ%s differgnt tﬁan the first silane. 121. The

sheétrin epeaced- it TeloBensbip forngash 996 2her ei n t he second

sila i 1 OYE SR RMhECIRMbdds shirefiiiDyaiof glass. and
122. egéigg lérilﬁgglr?g%g?%n door of claim 89, wherein the

setenohdsiehlaniassesibit esent in an anount of about 1%to
about 8% 123. The refrigeration door of claim 89,

wherein the second silane is present in an anount of
about 128% Thedefrigerationedoot efeclain 137, fyeer ippfudines serarg low

whereln the. | [F3aiR1 WhdoBd hesi, biadagd third
55y M P S et

shieastelasanpri ses am no al kyl silicone. 126. A
refrigerati on door having an outside surface and
adapted to be nounted on a refrigerating conpartnent,
sai d gdmor Tienpirigsiation dar bf dlaitm Deekurthefcogipegiag: a second

ar ountbts gt ey bt LR AM: ARETRLY s EpRORRALt gy

sad ShidBroRdlashesintdy; apd ass for maintaining said first

sheet and_sai d secqond sheet in spaced-apart
r el at #&#cditRessdig ﬁﬁ“g %&Sﬁ Cl@l"fﬁ’gp ;

130. The refrigeration door of claim 129, wherein said first sealant

assembly has a heat transfer rate substantially equal to or less than 1.73 Btu/hr-ft-F.

131.  The refrigeration door of claim 130, wherein said gas is selected from

the group consisting of argon, krypton, and air.

132. The refrigeration door of claim 126, wherein said insulating glass unit

has a U value substantially equal to or less than 0.16 BTU/hr-sq ft-F.

133.  The refrigeration door of claim 126, wherein said insulating glass unit

has a U value substantially equal to or less than 0.20 BTU/hr-sq ft-F.

134. The refrigeration door of claim 126, wherein said insulating glass unit

has an emissivity substantially equal to or less than 0.01.
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a first lowemssivity coating adjacent a surface of
said first sheet or said second sheet of glass; said

wo oos3®beet and second sheets of gl ass, sai d PCT/EB2005/033236
seal ant assenbly, and said first [ow enissivity

coat i P% f Bg_{ an insul ating 1gzt(sass unit having an
em ssivit SERHPRAOy obela [26owWhireip dasylating plags. 19t has

atl bisissinity ﬁibktﬁnt@dl@%@ﬁﬁl't@& 163@ah@fopps i on of condensati on
on th& outsi de surface of the refrigeration door

wi t hotR® t hEhedpisieeiation daer of cleimel2fr Whsreiy tfeomtitfogbi ang-frost

Sé&dtidg bth Sewb{)l@ﬁﬁf an anti-frost or anti-fog coating
on a surface of one of the sheets; and a frane secured
ar ountft hel %é?ﬁ“ﬁﬁ@??ﬂ dsfor efglaimi 136 Whertin theglotsser is

uni t. 127. plhRphgkri geration door of claim 126, further
corrprl Si ng]; a th| rd sheet of glass; a second seal ant
assenb hepefsigeratiorodnesof dampahi wireeeiy thefans dbglosme et

sheg (gf,r%@ég, g sAiel t hird sheet of glass for
mai n gl nkl)n sa?%ﬁsecor?g/esheet and said third sheet in

spacetf9ap refeicereiiemdor pf dlaim38aeteran teradhand comefiek n
ahdicnsul ating glass unit further includes said third
sheet of glass and said second seal ant assenbly. 128.

The refrigerati on door of cI ai m 127, further including

a secgpd | ] acent a surface of
sai d %B'r stﬁgﬁgg?grg‘!é%\ni %%s qgﬁ "gl{ere“@) e palvEper fiGuged on a
Bﬁwterﬁfmgl ass. 129. The ref ri geration door of claim
126, fMrther chanber defined hy

sai d lf| rsf[% Sh %gg%‘f"nﬁ g’é,%t%laé%lgé’s"gl?mﬁ’%ﬁ%{o%‘?r aﬁPﬁ%"—

mdngmagplfadroatthesmﬂamf ofs b khtets apgl filngas di sposed in
frigeration door of

said f rs 130. The

claim ?29% 3 %“rfﬁﬂ%‘aﬂ%af ‘Pf'craé‘? g@é’!’h&Fﬁm the gnlirbra oragE-figst
tvatihg israppslﬁaﬁ% tlﬁeﬁduﬁ‘a&d&%h@ﬂﬁth@kﬂe&sﬁﬂ!&‘ﬁhulg0 or less than
1.73 te}fhﬁft F. he refrigeration door of claim

130, r?ﬁ%ﬂ“@%‘s‘io%"@@f‘@ d2@avheredhihe fati-feaugnti-frost

&atisd lﬁslammclafesmfg@autmm on, and air. 132. The
refrigeration door of claim 126, wherein said
i nsull gﬂ, n @Feéggergmntdoor of claim 126, wherein the anti-fog or anti-frost

coating is insoluble in water.
145.  The refrigeration door of claim 126, further comprising a cured primer

applied to the surface of the sheet prior to application of the anti-fog or anti-frost

coating.

146.  The refrigeration door of claim 126, wherein the anti-fog or anti-frost
coating comprises a mixture of:
i) a first component comprising about 46% diacetone alcohol, about
4% N-methyl Pyrrolidone, about 4% t-butanol, about 8% Cyclohexane, about 6% 2,4-
pentanedione, and about 2% Aromatic 150; and
i) a second component comprising about 66% polyisocyanate, about

1% free monomeric isocyanates, about 11% xylene, about 11% n-butyl acetate, and

about 11% toluene;
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has a U val ue substantially equal to or |less than 0.16

BTU hr-sq ft-F. 133. The refrigeration door of claim
wAa2@es/08d068 ei n sai d i nsulating glass unit has aPQI/V8i008033236

substantially equal to or less than 0.20 BTU hr-sq

ft-F. 134. The refrigeration door of claim 126,

wher ei N sghdleih AsUhtiragtiglofths fim cemprasntdn therpeeodidyi t y

substantially equal to or less than 0.01.135. The

@@P?H@b‘?é‘?‘?%ﬁo% r of claim126, wherein insulating

glass unit has an em ssivity substantially equal to or

| ess than 0.0025. 136. The refrJige ' I Slegd M
126, Mihor e Ao B ki PP L b G
d}{ﬁﬂ}?gﬂhé?;ﬁxtﬁrepm ymer. 137. The refrigeration door of
claim 136, wherein the polyner is hydrophilic. 138.

The refrigeration door of claim 126, wherein the

anti -89 @fe ARk derdtiofFoocsT@taind §47; aviipreirstbs selmeno ptangddohol.
adhesive. 139. The refrigeration door of claim 138,
wherein the adhesive conprises an acrylic. 140. The

ref riger atrh 0800kl dost o iRk 368, wileesieiha alchibol podiyartme
is cured on a polyester film 141. The refrigeration
gloghol oftertibeibufyl 280bekherein the anti-fog or anti-frost
coating i b &GiNcbher Biihf186 aviRteione aofi-fode antidess
as a ];BI%I msfhﬁ%lé%%% reof rigeration door of claim 126,
vheingcomyirises amiétueof or anti-frost coating is applied
on the surfa Q 1@“ S6l 458G adtdreGlbiotol, déat
The refri de?%lt%ltggnmpg%%}t g?lbcf%glsgri% 126, wherein the 6% 2.4
antN-nfeayl Byrratibhe, ibow ¢ Ictdatanaly aess 8% GiglobRFwE bRt 6% 2.4-

\%%g%%pﬁn%pﬁlgd 3‘?11‘{%??%%8m5§é {5095@3“ on door of claim 126,

or anti-frost coati ng,,l S
i nsol ubl e i) saeadndcompdient cmprisiag APy Pef iPgTYigERatss about

claim 126, further conpri si A fe€fhd
To ran g at soprnpRs W) Ay Ral dpaf 19F B BRDLLS

t.hsutddsitolh@@; or anti-frost coating.

wherein the mixture ratio of the first component to the second

component is about 100:about 25-45.

151. The refrigeration door of claim 126, wherein the mixture ratio of the

first component to the second component is about 100:about 30-33.

152. The refrigeration door of claim 126, wherein the mixture ratio of the

first component to the second component is about 100:about 30.

153. The refrigeration door of claim 150, wherein the sheet on which the
anti-fog or anti-frost coating is provided is pretreated with a first silane and the

mixture comprises a second silane, which second silane is different than the first

silane.
154. The refrigeration door of claim 153, wherein the second silane

comprises 3-glycidoxypropyl trimethoxysilane.
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146. The refrigeration door of claim 126, wherein the
anti-fog or anti-frost coating conprises a m xture of:

WO 2008/08406&6t conponent conpri sing about 46% di aP€T/ORM05/033236
al cohol , about 4% N-net hyl Pyrrolidone, about
4% - but anol , about 8% Cycl ohexane, about 6% 2, 4-
pent dsedi anerefidgethtinb dodr T %ahn @@ twherelibBe senold silape &

second co ent, c risin bout 66% pol yi socyanat e,
%fﬁ??ﬂimf%%ggoﬁﬁl?%‘ it%%}?oélgg(%anat es, about 11% xyl ene,
about156.1%The kufiti yerat @ eloat o clain d 26 disteinl thesdoohdisihee &
033236 wherein_the xture ratio of the first

EEBLHERAmPE R &PWERBRd conponent is about 100: 40.
147. {Bhe maé rt@@iraion@ooterelainfl 26, vticrainl éhé shdeusit Which the

conprising. a solvent far diluting the m xture. 148.
arwggs& ?f}t'g%%f?a&ﬁg G viged 1§ P“&Fﬁ%t%zt“f“ MWL@P& n the

sol venR. | Tharefakeaitaldooddtlairhh 87, vatefdig@e aildnetothpfses Of
claim 148, wherein the al cohol is diacetone al cohol or

%‘é‘l‘l?la]é%’&/s‘Eﬁ?P?rl al cohol . 150. The refrigeration door of
claim 126, wherein the anti-fog or anti-frost coating

conprises a mxture of: i) a first conponent
conpris8i nep mpHod opInicaE e dAgitigrraitiloor satpRAnenidyaving an

Nit%‘iﬂ:ﬂée &xd &Qﬂhb@%ﬁ}xg%nsﬁﬁqw stép¥ook:- butanol, about 8%

Cycl ohexane, abou % 2, 4- pent anedi one, and about 2%
Arorrmrp‘cldllls@flrﬁﬁhpet@f)glfé‘s’second conponent conpri sing

about rg@J&EQIS¥ oﬁ@QHe@P&tg?a .about 1% free m)nomsrl C

i socyanat e out 11% xyfene about 11% n-buty
acet aprevidiape fiats dow eribsivitpiastingadisdeeaciurfagerd swﬁirf% skeet of

[ onent to the second conponent
gﬁés nglp éiggdglt%ﬁ(%f %5 151. The refrigeration door

of cl dispwsih@6 ,flrsmlswlzelrt assenbly pioend the pe@phiety @fsaidHisstisheos pf
g@%g %5‘18 séc%né S eet 6] ?asgI to rgﬁﬁgllﬂ%gih ffrﬁ sl?eté%ﬁd slgi%e@okﬁggfleet

in spaced-apart relationship from each other,
providing an anti-fog or anti-frost coating on a surface of one of the sheets of
glass; and

said first sheet of glass, said second sheet of glass, and said first sealant
assembly forming an insulating glass unit having a U value substantially equal to or
less than 0.2 BTU/hr-sq ft-F substantially preventing the formation of condensation
on the outer surface of the refrigeration door component without the application of

electricity for heating the door component.

160. The method of claim 159, wherein said first sheet of glass, said second
sheet of glass, and said first sealant assembly define a first chamber; and further

comprising the step of disposing a gas in said first chamber.

161. The method of claim 159, further comprising the steps of:
providing a third sheet of glass;
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152. The refrigeration door of claim 126, wherein the

m xture ratio of the first conponent to the second
weoposwst | s about 100: about 30. 153. The PCT/US2005/033236

refrigeration door of claim 150, wherein the sheet on

which the anti-fog or anti-frost coating is provided

i s paigpdsB@taadcont tsénlamt fdsermbly dispased amuod the@erniphetyuofesaid

conpr.i ses second si ich sec ' [

SRR BT SRR (g &gy 1] e GRS g U oREShePand
ski@ kHiidoBEa ih Qacddicapart oflatdnstiipfrdmIachitbereand t he second

sil ane conprises .3- Ci ropyl Ly

©r | OB s ot B P e g et e
sdid Qecondl §da@inhaskditblgecond silane is present in an anount
of about 1% to_about 8%  156. .The, refrjgerat.ion [
of ohghm ThunSupbramndaL CEnt LT e AR
1680 e AR c&ind RGidenblourfhée/of stiaehifdedhest@gghatd. on door of
clai m 126, wherein the sheet on which the anti-fog or

anti-frost coating is provided is pretreated with a

si |l angs, 1PRe mdiR6d bEd4indA8H Ak hePdin $AOFirs0fealhbdstdnliiy has a
wherein the silane conprises am no ah&y ilicone.

I
heggrangleipaterfbstatiahy PEF?%@N%LV%BFlﬁé?Etion door
conmponent havi ng an outer surface, said nethod
conprising the steps.of: providing a first sheet of
gl asd64.pr dh¢ niethgd af deroldd, ¥R of gl ass; providing a
first_lo | SS4 Vi | AN hicRn&Y bitRGAtHATy equal
saidSPF?@%%gagé%%%®¥§%§€i&%$m€g?d sg%ond sheet ofy 1
tgloas eighttlio poicgnd first seal ant assenbly around the

peri phery .0 ' ' : ' econd
Chcerngiy g 8 Gebld dhaiebifle: flipPlbs SRR WMB 200
sipgandllg baet toi ane bplfigell- apart rel ati onshi p from each

ot her; providing an anti-fog or anti-frost coating on

a surface of one of the sheets of glass; and said

fi r st16shedte afethgt ag dains Hiogfustbemincdudihgthe seb of fliapesingsaid

said first sealqpt
insulating glass unit 1n a door frame.

166. The method of claim 160, wherein said gas is selected from the group

consisting of argon, krypton, and air.

167. The method of claim 159, wherein said insulating glass unit has a U

value substantially equal to or less than 0.16 BTU/hr-sq ft-F.

168. The method of claim 159, wherein said insulating glass unit has an

emissivity substantially equal to or less than 0.04.

169. The method of claim 159, wherein said insulating glass unit has an

emissivity substantially equal to or less than 0.01.

170. The method of claim 159, wherein said insulating glass unit has an

emissivity substantially equal to or less than 0.0025.
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assenbly form ng an insulating glass unit having a U
val ue substantially equal to or less than 0.2
w®Tigblos4088) ft-F substantially preventing the fPCTEHE2005033236
of condensation on the outer surface of the
refrigeration door conponent w thout the application
of electricity for heating the door conponent. 160.

The th erein d of
ol st sar e ebuhtl LHBaro on e a s Rkl g
sSleatafitmalsesatiy sonsietngd aalta‘nlarl:mtedcsﬁiaemmd fluawit doped tier
conprising the step of disposing a gas in said first
“Kember. 161. The method of clai m 159, further
conprising the steps of: providing a third sheet of
seal ant ose

I di
21 outto PrBRUpREr Gt 9oy FaB Lt CHBERYO BIBEE anc

pplicd Wil & o@éss gl1assl fERh theRioap dbdistigg Sﬂspdttaeﬁm pfreltic
and said third sheet in spaced-apart relationship from

ceaiing P BRRY ceai@Swher ei n sai d i nsul ating gl ass unit
further includes said third sheet of glass and said
second seal ant assenbly. 162. The nethod of cI n1161

mheré7% sih@nﬁﬁpﬁGf§ﬁ€bkﬂowhﬁﬁﬁ§§d@ﬁ%?ﬁﬁ%@o

as l?&vlé achgﬁttfaﬁﬁeﬁgﬂe%&&Eh‘ht@ly%«hﬁﬁla@ 6r Bs thai Ij73 Biufig-ft-F.
sheet o | ass. 163. The nethod of claim 159, wherein

said first sealant assenbly has a heat transfer rate

subst ?ﬁ't iyl #ggj%g?k 01%191 29, %8S 8inlsha first sgaﬁangﬁﬁérhﬁlyfhﬁs 2{:

164. The net alm 163, wherein: said first and
Ieai thnsfer piedsubstemially equaltozs éesm@m h§l Btw/hirtEness
substantially equal to one eighth of an inch; and said
first and said second sheets of glass being spaced
apar t174 diTht artedoitsimmii% whérginsed first seplanh assprably bang h.

@ﬁﬂﬂ?%%QHW%%%§WNgh§§W€hPkggSS}?ﬁg%gﬁ&ggﬂﬁkfgng ahgoor
frame. 166. The method of clai m 160, mhereln sai d gas
Ik?y;te lgﬁCt Zﬁﬂlalfeépgq % he 92{0%]i§g !g%gtllci‘]n ra clzom p%ggnt having an
M@ Iseifites @i dimbhsd t@ﬁprrsglggmm@s vhit has a U

providing a first sheet of glass;

providing a second sheet of glass;

providing a first low emissivity coating adjacent a surface of said first sheet of
glass or said second sheet of glass;

disposing a first sealant assembly around the periphery of said first sheet of
glass and said second sheet of glass to maintain said first sheet and said second sheet
in spaced-apart relationship from each other;

providing an anti-frost or anti-fog coating on a surface of one of the sheets of
glass; and

said first sheet of glass, said second sheet of glass, and said first sealant
assembly forming an insulating glass unit having an emissivity substantially equal to
or less than 0.04 substantially preventing the formation of condensation on the outer
surface of the refrigeration door component without the application of electricity for

heating the door component.
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val ue substantially equal to or less than 0.16
BTU hr-sq ft-F. 168. The nethod of claim 159, wherein
W@ adod/os4es81l at i ng gl ass unit has an em ssivity PCT/US2005/033236
substantially equal to or less than 0.04. 169. The
met hod of claim 159, wherein said insulating glass
unit has an em ssi Vi ty substantially equal to or less

than 0. 170, Th of .cl a
| neuka nipegreibed tipein 10 wireshidd ot e UGl 3l
sﬁ&‘t‘ 8f olhR, 214 shidFhstlsbdht BssQQRY daffiik. a fﬁbte:hambdsroahdﬁmhdrw m

159, Wherein said | ow enj ssi Vfl ty ol?atl ng is selected
wmmmm@egﬁea@ﬁdléwgﬁgﬁ%aﬁ& syl ISECPIEPiTa based sil ver

and fluorine doped tin oxide. 172. The method of claim
159, wherein said |low em ssivity coati rﬁg IS @pl i ed
wi t h 128.pr Shemsthed peelaigyl 7oy [RTe KRmBPEUHESHRS ¥t i ng of

SIOUt tpﬁﬁqcﬁ . shY b4k € coating and spray coating.
T thod of claim 161, wherein said fj

t
s e c odispesing %WO%@@F}%‘] asEgbhAjwosedpaopmd thepegip ?I§ rofa\?ag
ﬁk;(%%lt ﬁ%rt bf?{%}h%ogg %'%Ji i of glaés%lsmﬁlhﬁﬁnﬂg sal Bedndhhedt bnd.

cl aim159, wherein said first
sigahzdsheasis ep@b@«ap@tsrehmmsam frmyppsh gther: apd

TP e o e

&ﬁﬂdewﬁdsaﬁ&emﬂembb’as a heat transfer rate

substantially equal to or less than 0.84 Btu/hr-ft-F.
176. A nethod of manufacturing a refrigeration door
corrpolﬁent Tha wietipdafi clain €78, wherbiacaid thizd thepkof gligs includes a

Blw Iss?‘lﬁ{g%\c}atgneghaglﬁ Bt 2 s{u'fa Q/aﬁc?fhﬂg ﬁPIeE bff g°1£35 sheet of

a Secon ass: providing a
first low emssivity coatlng adjacent a surface of

said f| rst_sheet of

gl asst80qi %’Gﬂenlboda)ff’gfrgﬁsga S Sglaizfgrgtng@?/&lagr?%tnr? hepa
R&k tr%%r)‘at@ﬁub‘é&hﬂalfyldqﬁdl tehdes th:a:h 1g3dBte/hafteF.sai d second
sheet of glass to maintain said first sheet and said
second sheet in spaced-apart relationship fromeach

ot herjg1. The method of claim 176, further including the step of disposing said

insulating glass unit in a door frame.

182. The method of claim 177, further including the step of disposing said

insulating glass unit in a door frame.

183. The method of claim 182, wherein said gas is selected from the group

consisting of argon, krypton, and air.

184. The method of claim 176, wherein said insulating glass unit has a U

value substantially equal to or less than 0.2 BTU/hr-sq ft-F.

185. The method of claim 176, wherein said insulating glass unit has an

emissivity substantially equal to or less than 0.01.
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providing an anti-frost or anti-fog coating on a
surface of one of the sheets of glass; and said first
W@ b@e368 gl ass, said second sheet of glass, apdI/Es10d5/033236
first sealant assenbly form ng an insul ating gl ass
unit having an em ssivity substantially equal to or
| essigeharTi?. ith@iistaam il 76 nhyrepr siddnsulatiggtetees St kasen on

of condensation on. the outer face of the
eF’ésF‘ty’r%@fbétlaﬁb"}llly%% RN esgg%aﬁto‘(&%hout the application
of electricity for heating the door conponent.177. The
met h of_.cl ai 76, . ei.n saij ]

ol asiS!- ool BubuiY iidet gl fuf b L beafln

252 RbAdtha s $ BAbIrynsae fitd aubstafitiallg queh endydess ttand . Budtheft-F.
conprising the step of disposing a gas in said first
chanber. 178. The nethod of claim 176, further

Clorrplié@ h Mphe H&hsd @’pﬁaiﬁf1r73,pmvahdi;airgfmt ieh]anicbsselm&éyd_ ha:sgat

gl ass; disposing a second seal ant S I spose
haptdiapeenTRiE spestanpaler sAuglto gnless ¢ @c]oﬂgﬁglﬁg’g{"ﬁof gl ass and
said third of glass for maintaining said second sheet
and said third sheet in spaced-gﬁ&ﬁt re{ at i onstﬁi F from
each 182 heThe meffodpfelamn 78 a Rerih toF 1 2gt RS Uhrs @
Het 0L RGLMEES 2B fhat tBioF BsShae0.80Buglrasp. and sai d

second seal ant assenbly. 179. The nethod of claim 178,
wherein said third sheet of glass includes a | ow

em sgpyi t i | sBEEMtnsAlafAY Sk enRosHadink A bater
sheet%b%'f élsggsg%du% O&Qﬂl'l§ e rrprtlshgdﬁ%% cl gi ,m?l?_g, In%helr.ei n
wmiefhat ahil beibg Sabanith a sefdgasrtipgieampy o Fesiding {8 PR PXIPRGTe

subst ant | . . . . Es
0 L 5 o
wiitejooodongirisipgsi ng said i nsul ating glass unit in a door

frame.f. ]tgsﬁ'etTpelaerEt hod of claim 177, further including
the &8 %37 di£pSsing said insulating glass unit in a
door afseeuim.shebB3E glddae net hod of cl aim 182, wherein said

gas is.selected f .the aro C .SEi f 5,80 G100 of
P R e i S
YhRILAA Fhidaictnd shsetlof lamgfoginaintining saidfast shedy and said second
sheet in spaced-apart relationship from each other;

a first low emissivity coating adjacent a surface of said first sheet or said
second sheet of glass;

an anti-frost or anti-fog coating on a surface of one of said sheets of glass; and

said first sheet of glass, said second sheet of glass, and said first sealant
assembly providing the insulating glass unit with a U value effective to substantially
prevent the formation condensation on the outer surface without the application of a
electricity to heat the outer surface of the insulating glass unit when the interior
temperature of thue refrigerating compartment is substantially equal to or less than zero

degrees Fahrenheit; the temperature of the exterior environment is substantially equal
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val ue substantially equal to or less than 0.2
BTU hr-sq ft-F. 185. The nethod of claim 176, wherein
W@ adod/os4es81l at i ng gl ass unit has an em ssivity PCT/US2005/033236

substantially equal to or less than 0.01.186. The

nmet hod of claim 176, wherein said insulating glass
tdIdH dredid Shad Re@MiySREieed Fahsdnheit; and thalhbsidiguathetegtedpr | ess
than 0.0025. 187. The nethod of claim 178, wherein
ea@idRmlehi'is fubsiaakie eqi (S gl ikaskapbpdrent.have a heat
transfer rate substantially equal to or less than 1.73
Btu/ hr-ft-F. 188. The nethod of claim 176, wherein
said first seal ant ,assS(n]qgl‘\{ has a . heat transfer rate
subs i@t i Hie dPoeef siim; 1§V prthet CemPRSING* 1 51 Btu/ hr-ft-F.
189. ih@ Bk Bpdagf aal @i m 176, wherein said first

seal ant assenbly has a heat transfer rate

subst abh@bdadnCAsEMb) GisPised 858nd théPer(Pphéy oBkald Bicohd sheet
190. A substantially transparent insulating glass unit

of ggés H3\hiA hiRIbr QU Efor Sl AR SAEFREHRE dn@kaitd S€ord EHeetdn
r rigerating conpartnent resi di ng I n an exterior

HLORPER ﬁg%fp@ygmﬁﬁ..i nterior refrigerating
S@%ﬁ%ﬁ?t ne%%l? said 1 nsul atirng gl ass unit door
conprising: a first sheet of glass; a second sheet of
glass; a first seal ant assenbly disposed around the
per i pB2r yThd dwapticlfiir K1, Bivbetingdpdipg asesorthi@ WA d@cond
sheet, of glass, for mRknt al.0i 0 S8k dhbdi of saest sRdor
QA aéiéag%rﬁ S%’ﬁaecgg) b faﬁn@g%gg{gg&i %gda%t reSI ati o%shi p fsr orr?
gash other; a first lowemssivity coating adjacent a
surface of said first sheet or said second sheet of
glass; an anti-frost or anti-fog coating on a surface
of one3.of Thadsbr sheleins19% whtraimshe iandatgigighhss inithasgégalue
of ass,  said second sheet of gla ' | h
SuaftitasdShy 5 Borarngore ol S metibr Sls bbbt
WhekiBr @mpbru@ldis tief efbiaving t@nsnhehien sutatahtjaliyreguare ot lhes
formati on condensation on the outer. surface wth .
LA ST LA 0aF SR PPETEYRES R or g Byt D i a
%@Etﬁlﬂféﬁ¥ Bdual Rerighsiteh aiah BEhG!dRESed Mintentiéie And the hinmidityiior
enper a

ature of the refrigeratin conlz)rat;tmant I S ¢
he pEteEeT e AN eBHS substagtiglfy qqualdo pigrpatcrihan sixty percent.
194. The door of claim 192, wherein said low emissivity coating is effective

to cause the insulating glass unit to have a U value substantially equal to or less than

0.2 BTU/hr-sq ft-F.
195. The door of claim 191, wherein said first sealant assembly and said
second sealant assembly each have a heat transfer rate substantially equal to or less

than 1.73 Biw/hr-ft-E.

196. The door of claim 190, wherein the insulating glass unit has a U value

substantially equal to or less than 0.16 BTU/hr-sq ft-F.
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degrees Fahrenheit; the tenperature of the exterior

environnent is substantially equalto or greater than
wa@ewefs4pegiegr ees Fahrenheit; and the hum dity PET/URM®05/033236

exterior environnent is substantially equal to or

greater than sixty percent. 191. The door of claim

190, 19ur t"merdoomfmalmﬂag wigrdimsaidifisheheet apfecghdgheet hapan g

econd a d around the periphery
e’ES’fSS]gEYEP Btéﬂ%egﬁaég%orlgssﬂa%@g%znd said third of glass

for maintaining said first sheet and said second sheet

i n spaced-ap Iatlnhl rom C

The %o djc‘th ‘@’P‘é‘? f98 f}}elnﬁ% iejig aa&?ﬁl%sgh%gtélg%%ﬁ | ow
eﬁﬁﬁsﬁ&y‘mﬁsmnﬁﬂ@tdqﬂzguachlassem(1304surface of said first
sheet, said second sheet or said third sheet of gl ass.
193. The door of claim 192, wherein the insulating

gl assoani thdwsr éf dihimalouewlidiélh tiruhsilating ghabd ynitdnewent s

the formatign condensati ogqmo(? t he outer surface when
eppssivity sehstagallyehgpe i p Ye refrigerating

conpartnent is substantially equal to or less than

m nus fort egrees Fahrenheit; er at ur of t he
ext ePPor Egﬁfi‘qob%‘i%ﬁfn 198, wherelp g?tlﬁtﬁf‘?réia nEef%td’ffaq 0 or

rgﬁ*@@ﬂéﬁﬁ RN MbSBa80 Sqkd by @ itan naid thBey degrees

humdity in the exterior environment is sub?t antf ally
Falpeaheit; dae@m@qrwe of theigaiATies spyorpRanE ItOstepgally sl 9 6br

% &ltlﬂn%ge%ﬁﬂ degg:% Eihfenf&it: dnll W HERE EE11Y telexefiat dntoniBent
ectlve t se the insulating glass unit to have a

it subatantéally eigeal dmeri gadakay thag ity Pegcedt | ess than 0. 2

BTU hr-sq ft-F. 195. The door of claim 191, wherein
said first sealant assenbly and sai d second seal ant
assertbly @hebodnalidaim Hawhereiankd igieripniemperatyss ke al | y

rsglggﬁagﬁ%o%%h?ns tiS suaolgtagrrfx]a I?/ :H/t(bgr 1Eds Hm mhinSs foE? RefOQr

Sualnggass uni has a
Hdhmh&ie tmbmpeiamlreaif khe eaq:uat enviyomnert asssybstardiallpequel to or

e do 9
BEel TR EE brEEr S L et o men
i§ wistaandliyadqhal t@ql@éatérohamrsu{tﬁﬁacﬁhan 0.05. 198. The
door of cl wherein the i | atin | ass [
has &4 %en SEFP ("g clainy, gza W?’F%}ni sﬂldg%ﬁgfzal?né gsosgmﬁlgsag d ? #én
Q8 sealant assembly each have a heat transfer rate substantially equal to or less
than 1.73 Btw/hr-ft-F.

203. A refrigeration unit including an insulated enclosure defining a
compartment, a cooling system, and a door adapted to be mounted on an opening of
said compartment, said door having an outer surface and comprising:

a first sheet of glass;

a second sheet of glass;

a first sealant assembly disposed around the periphery of said first sheet of
glass and said second sheet of glass for maintaining said first sheet and said second
sheet in spaced-apart relationship from each other;

a first low emissivity coating adjacent the a surface of said first or said second

sheet of glass;
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199. The door of claim 190, wherein the insulating
glass unit has an em ssivity substantially equal to or
wo e@ws/0s40em 0. 01. 200. The door of claim 190, WhET/E5I905/033236
the interior tenperature of the refrigerating
conpartnment is substantially equal to or |ess than
M nusaidisitsiectlsgrond sheet firse pdaksint asserhidy taadpad S of
the exterior environnent is substantially equal to or
@hieatier coatisgfosming nh jnsulegmggass Baih havingd U;valia dubsigatially
humdity in the exterior environment is substantially
Qfiab of sOthag0.2 2B BU/ht-brpft Fsubtantiplly preventing G formpien glbor
of claim 190, wherein the interior tenperature of the
safiEdsg@sadn thg oangefaderté ite dosr witisit thetapplichtjoreefigidctricyy &
| ess than mnus forty degrees Fahrenheit; the
h&EResad Hfsesiefacd;he exterior environnment is
substantially equal to or greater than eighty degrees
Fahr eghgiitfroseéithntilTeg buamhglot ¥ srfacé bonexf theishiets of glass; and

environment is substantially .equal to or.greater than
a g sgraped@Fund mcn%‘?éy Bltltf&%é IB%IIJ?’@II]% ﬁﬁfsl‘g’itg wher ei n
said first seal ant assenbly and said second seal ant

assenbly each have a heat transfer rate substantially
equal 2#p 6WWW®§§QPH§HH¥¥ﬁ§hEP3&%?41F*ﬁ¥m§§§g'A

refri ggfathQn otifhds; dnacl udi ng an insul ated enclosure
defining a conpartnent, a cooling system and a door

adapt gd. b Q1AM @SR SBGHA thdpeRiph&rftioflsaid second sheet
conpartnent, said door having an outer surface and

| 5l 984 efded(di i : AdlsaEBet sik
S)f giggss;aﬁg Q%Id 'rckgrtd dsf gﬁ%s ﬁpﬁﬁﬁlta‘?&ngiﬁgﬁcmﬁl shest andls skdet

al ant assenb i sposed around the

BeLPEhy iRl KohiskophRat of olass and said second

'ass mai ntai ning said first sheet and
sai d second sheet in spaced-apart relationship from
each other; a first low em ssivity coating adjacent
t he a2@dr f Beerehfgemtpuludii ofslaim 203 dighes cewpids g eet of

| ;said fi h . i) n ass
gl ass 58l A he? horsa Rl %at&fn%?gh%ets&?f\atss, skill stbn@ GRb @R alass,

assenB ow em sSivi'ty coatli ng
fa0d §did Grsh bealansaskatiblyg gl ass unit having a U val ue

subst anti al, | ual.to, or.le th -
st ks ol Lt 9 8] REPYL B0 s B s
glass, and said second sealant assembly; and

a gas disposed in each of said first and second chambers.

206. The refrigeration unit of claim 204, wherein said first sealant assembly
and said second sealant assembly each have a heat transfer rate substantially equal to

or less than 1.73 Btu/hr-ft-F.

207. The refrigeration unit of claim 203, wherein the refrigeration door has

an emissivity substantially equal to or less than 0.04.

208. The refrigeration unit of claim 203, wherein the refrigeration door has

an emissivity substantially equal to or less than 0.01.
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condensation on the outer surface of the door w thout
the application of electricity for heating said first
W@ 00bas®ps an anti-frost or anti-fog coating onP@r/US2005/033236
surface of one of the sheets of glass; and a frane
secured around the periphery of said insulating glass
uni t 20204 Theltefrigesttion geit eftdlaim 208 whendin edid firpt SRt assembly
further conprising: a third sheet of glass; and a
aes beud traesfdrant saswetidlyeqdil spodesd tamdu3dB e ftddri phery
of said second sheet of glass and said third of gl ass
for maintaining said second sheet and said third sheet
i n spaced-apart relationship fromeach other. 205. The
r ef r Rg&r atin@nti-dog dr aofi-feoktaiomiRA®mpfising henxtwemdr i si ng: a
first chanber defined by said first sheet of gl ass,
sai d secona fihesinpoiengtaagsisingmbow 46% didce®he sleatiohnrbout
assenbly; a second chanber defined by said m ddle
Bhsehe] Birdfsonesfiodt 4% t-bltash ebbutd% Gydsisxamn dbsiabd 2,4-
second seal ant assenbly; and a gas di sposed in each of
Riafedibdesindaeu®s arsh£bastens. 206. The refrigeration
unit of claim 204, wherein said first seal ant assenbly

and sai d §§geRdnS&hRAEnt ASHHTEM J/abOAIHH %P0l fiserymenad, about
transfer rate substantially equal to or less than 1.73

B WebFriohdmé&ric 8% analdd€abolf Ivaeyiédel fdutini%h ndutyt heidte, 2648,
wherein the refrigeration door has an enmi ssivity

Sdbstiapidnahty equal to or less than 0.04. 208. The
refrigeration unit of claim 203, wherein the

refriger atwihgféirgfﬁg miktRS A FMSHhidonpositbi BOtdcard Y
equal to or |less than 0,01.209. The refrigeration unit

fols %h?&tg‘g 493 1000868130382l d first seal ant assenbly has
a neat transfer rate substantially equal to or |ess
than 1.73 Btu/hr-ft-F. 210. An anti-fog or anti-frost
coating conprising a mxture of: i) a first conmponent
conpry.si ng, about.  46% di I 9

N tji;ll?/I he ggtﬁj-itf%og a?ltg g%&%%& 00? C%R'H 910, W@l@fa% th? r{?é)((%lre

rro e, out ut anol ou

r%ﬁg lﬂ,ﬁ&? zi?s_frg ggmgtgf?gtt to Oé)sgdo%a c&%ﬂén%ﬁtelg 519&? 100?£B%u9§5? ut 2%

212.  The anti-fog or anti-frost coating of claim 210, wherein the mixture

further comprises a silane.

213. The anti-fog or anti-frost coating of claim 212, wherein the silane

comprises 3-glycidoxypropyl trimethoxysilane.

214. The anti-fog or anti-frost coating of claim 213, wherein the silane is

present in an amount of about 1% to about 8%.
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ii) a second conponent conprising about 66%
pol yi socyanate, about 1% free nononeric isocyanates,
W@bwat3®ido xyl ene, about 11% n-butyl acetate, BOTUSIPOR033236
11% t ol uene; wherein the mxture ratio of the first
conmponent to the second conponent is about 100: about
30- 3321521 The bhiefapntrianti-frgst@patagtoif <lainp 814, sdateimiyje eifane is
claim 210, wherein the mxture ratio of the first
posgpoinaentanioontdiebse 6@nd conponent i s about 100: about
30. 212. The anti-fog or anti-frost coating of claim
210, wherein the mxture further conprises a silane.
213. The anti-fog or anti-frost coating of claim212,
wher ed16. t hemsihba bEfoerninp bh s@sfag-og bitFrdsHcypingoylat least a
trimet hoxysilane. 214. The anti-fog or anti-frost
p@abN 6ith Dibstedg v Retibd cohgrishg the silane is present in
an amount of about 1% to about 8% 215. The anti-fog or
ant i -fdre@&iting adtdsngp@fiorcdfahdBubdidhte Whiek Gisdsildae, sil ane is
present in an anmount of about 6% 216. A nethod of
for mﬁgpaalagamﬁlkmfm or anti-frost coating on at | east
a portion of a substrate, the nethod conpri sing:

pretreating adrstlc6@pénedt PBIHEEAL atfut 14V dfadShd BcholMabdut a
first silane; preparing a mxture of: i) a first

RRAREAIN '\fx%l%hé Bt A2QHutAE7aHuASR (BRRhE HONBbut 6% 2,4-
about 4% N-net hyl Pyrrolidone, about 4%+t - butanol,

gegﬁéh%dlgn/@ %&L%Q?m%omﬁm%b 8% 2, 4- pentanedi one, and

out 2% Aromatic 150; and ii) a second component

conpri si ng;3houd 8 %&thyéoﬁl?ﬁylﬁg Qﬁo%t 66R 991‘5/133(3?&1(15@ edbout

nononel i c i socyanat e abou % xyl ene,; about

IP% Xhon% %I‘l@hg(fyaﬁ‘ﬂgs ?&r QApt1% J{#Pgﬁé) A tﬁ'a@et&t@ €nd

ure r 10 O st” conponent to t second

about 100: about 30-33; applyi ng t he
Cborlrlg?{b/eIg(ﬁluent%he substrate; and

wherein the mixture ratio of the first component to the second
component is about 100:about 30-33;
applying the mixture to the substrate; and

curing the substrate.

217. The method of claim 216, wherein the mixture does not contain
additional solvents.

218. The method of claim 216, wherein the mixture ratio of the first
component to the second component is about 100:about 30.

219. The method of claim 216, wherein the mixture is applied with a single

coating step.
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curing the substrate. 217. The method of claim 216,
wherein the m xture does not contain additiona
waodosesoss 218. The met hod of claim 216, wher ePET/UR®05/033236
m xture ratio of the first conponent to the second
conmponent is about 100: about 30. 219. The net hod of
cl ai 822 16Thevhehed of cldive 2i,xtheredn the cegipy ik echievietl In @single
single coating step.220. The nmethod of claim 216,
wherei n thgingdydlelg i s achieved in a single curing
cycle. 221. The nethod of claim 216, further
conprising adding a second silane to the m xture,
wherein the second silane is different than the first

sil angi. 22K mdthed sRilA0d16ffuthericbmpising ald@igei sacdndailane to
second sil ane conprises 3- glyci doxypropyl

thd @RIE OXESdih MR Secodd siland Baliff&biakhnQhe Silsadilan2?22,
wherein the second silane is present in an anount of

about 1% to about 8% 224. The method of claim 223,
wherein the second silane is present in an anount of

aboubr$% TRLRethdd6f (BRI, Wherih deechad silMe@bMpiisek Be
first silane conprises amno al kyl silicone.

glycidoxypropyl trimethoxysilane.

223,  The method of claim 222, wherein the second silane is present in an
amount of about 1% to about 8%.

224, The method of claim 223, wherein the second silane is present in an

amount of about 6%.

225. The method of claim 222, wherein the first silane comprises amino

alkyl silicone.
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