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CoBpeMeHHble  TeHAEHUMU paspaboTKM BbICOKOTEXHOJIOTMYHbIX CTEKOJ Ha OCHOBe
HaHOMaTepuasoB M C MNPUMEHEeHWEeM HAHOTEXHOJIOTUIA onpejensalT B KadecTBe 6a30BbiX
HanpaB/eHUN UX 3BOJIIOLUM CO3[0aHUE CUCTEM apXuTeKTypHour ¢oToHuku [1] ¢ anemeHTamm
VMHTeNNeKTa, 3HeproHe3aBUCUMOCTU U UHPOPMALLMOHHOM 6€30MacHOCTU.

Modern trends in the development of high-tech glasses based on nanomaterials and
nanotechnology define as the basic directions of their evolution, the creation of systems
architectural Photonics [1] with elements of intelligence, independence and information

security.

ofaBisgoomee OOMBMIUHCTBO IIPeACTaBIeH-

HBIX CEeTrolHSI Ha PbIHKEe UHTe/JeKTYyalIbHBIX

CTeKOJI OpHeHTHPOBAHO Ha 3HEPro3dpeKkTUB-
Hoe obecreyeHHe CBETOBOIO U KJIMMAaTHYECKOIO
kombopTa [2]. OfHAKO B IIpoliecce CO3JaHUS KOM-
dopTHOM cpesbl He MeHee 3HAaUYMMO obecredyeHue
ee 6€30I1aCHOCTH, B IIEPBYIO OUepelb, —~ OT HexKesla-
TeJIbHBIX BHEIIHUX BO3EMCTBUK. UyBCTBO 3aIlH-
IeHHOCTH SIBJISIeTCS HeOThbeMJ/IeMOI COCTaB/ISIO-
IeH ICcHUXoJoruyeckoro kompopra. CoBpeMeHHOe
NOHMMAaHHe KaueCTBa KM3HHU B [eJI0OBOM U YacCT-
HOM chepe HeMBICITUMO 6€3 IPUBATHOCTH U UHPOP-
MaIlMOHHOM 6e30MacHOCTH. [lepeuncieHHBIe paK-
TOPHI MOBBIIIAKOT POIb MHTENITeKTYyaIbHBIX CTe-
KOJI B TeXHUYEeCKHX CHCTeMaXx 3aIlHUThl OT HeCaHK-
LIMOHUPOBAHHOIO CheMa MHPOPMALMU U HeXe-
JaTeNbHBIX aKyCTUYeCKHUX U 3/IeKTPOMAaTrHUTHBIX
BO3JEMCTBU.

ONTUYECKASA BU3YAJIbHAA U AKYCTUYECKAS
3ALIUTA

BoJIBIIMHCTBO HHTE/JIEKTyaJIbHBIX CTEKOJI ~ I1BeT-
Hble 1 06/1aJal0T CBOMCTBAMHU 3ePKaJIbHOTO OTpa-
SKeHHU Sl UJIM OLHOCTOPOHHEM MPO3PavyHOCTH. DTHU
KadeCTBa BOCTpe6OBaHBI [JIsI BU3ya/bHOM 3aIIHUTH
noMeleHu, 0co6eHHO B COUeTAHUU CO CHUXKe-
HHeM HHTEHCHBHOCTH COJTHEYHOTO HU3/Jy4YeHUS
B BUZMMOM JHala3oHe. [ICHX0JIOrH4eCKUH KOM-
bopT Ha ypoBHe MHAMBUAYAIbHOTO BOCIPHUSI-
THS BO MHOTOM oONpejeaseTcs BHU3YaJbHOU

HAHO MHDYCTPUA #3/57/2015

3aIMIIeHHOCThI0O OT He>XejJaTe/JbHOIO0 BHeII-
Hero gocrtymna. TpagWMLMOHHBIE [ pPelleHHus
3THX 3a/ay LITOPBHI MK Ka/II03H, 10 CYyTH, 6/I0KU-
PYIOT ecTeCTBeHHOe OCBeIlleHMe, Co3[aBas CHJIb-
Hoe 3aTeMHeHHe. KompopTHOe ecTeCTBeHHOe OCBe-
IeHHe MHTeJJIEKTYyaJbHBIX CTEKOJ IIOBbIIIAET
He TOJIBKO ICUXOJOTUUYeCKUN, HO U PU3UUYEeCKUH
KOM®OPT OT IpebbIBaHUS B IOMELIeHUHU B CBET-
J0e BpeMs CYyTOK. MUHHMMM3ALUA UCIIOAB30Ba~
HHUS UCKYCCTBEHHOT'O OCBellleHUS obecredynBaeT
3Hepro3$PpeKTUBHOCTD.

HHTennekTyalbHbIe CTEKJIA IIOBBIIIAIOT HHOOP-
MaIlMOHHYIO 6€30I1aCHOCTh. BHelllHee BHU3yaJIbHOE
HabnlogeHMe C IOMOIIBI0 TEXHUYECKHUX CPeJCTB
06BIYHO IPOU3BOAUTCS U3 COCEHUX 3JaHUI HUIHU
OKpY>KaIled MeCTHOCTH [JIS HeCAaHKITMOHHPO-
BAHHOTIO JOCTyIla K MHPOPMAIMHU Ha OyMa KHBIX
WUJIY 3JIEKTPOHHBIX HOCUTEIAX, & TaKXKe [JIs U eH-
TUQUKALUHU NPUCYTCTBYIOIHUX B IIOMELIEHUH.
Bo3sMoOXXeH TaKk>ke KOHTPOJb COAep>KaHHUS pas-
FOBOPOB II0 APTUKYJSALMU pTa. B KayecTBe mac-
CUBHBIX TeXHHYECKHX CPeACTB MOTYT HMCIIOAb30~
BaThCsl OMHOKIIM, a TakKe POTO- U BUAEOKAMEPHI.
Hcmonpe3ysa onTUKY C OKYCHBIM PAaCCTOSSHHEM OT
1000 o 2000 MM, Ka4eCTBeHHBIH IIPOCMOTP TeKCTOB
C BBICOTOM OYKB OT 3 10 6 MM BO3MOXeH ¢ 50-100 M,
a KOHTPOJIb APTUKYIALMY PTA — HA YAaJeHUHU [0
HEeCKOJIbKHUX COTeH METPOB.

JI71s1 OlleHKH BH3YaJIbHOM 3aIUTHI IIPOBOJHIIHCH
HCCIeJOBaHUA [3] oNTHYeCKUX XapaKTePUCTUK




Puc.1. ApxumexmypHas naeHka cepuu «[Tpemuym» pupmbl Llumar
Fig.1. "Premium" series of architectural films by Llumar

APXUTEKTYPHBIX IIJIEHOK cepuHu 'TIpeMUyM" GUPMEI
Llumar (puc.1l). B 1HeBHOe U CyMepeuHOe BpeMs UX
IIpUMeHeHHEe CYI[eCTBeHHO OrPaHHUYMBAJIO BHEII-
HHUH JOCTYI K HHPOPMALMK Ha 3KpaHaxX, MOHU-
TOpax U 6yMaskHBIX HOCUTeNSX, a TaKXKe MPaKTHU-
YeCKH MCK/IIYa/lo BU3yaJIbHBIH KOHTPO/Ib apTHKY-
JAUUU PTa YejoBeKa. B BeuepHee U HOYHOE BpeMs
HeoOX0A MBI KOMIIJIEKCHBIE PellleHHU s, HallpuMep,
BKJIIOYEHHE B COCTAB CTEKJ/IONIaKeTa 3JIeKTPOXPOM-
HOTO CTeKJIa, PeKKUM 3aTeMHeHH s KOTOPOTO B TeM-
HOe BpeMs CYTOK JIOTHMYHO JOIIOTHAeT BO3MOKHO-
CTH apXUTEKTYPHBIX [IJIEHOK B CBET/IO€ BpeMH.
MaKCHMaJbHBIHA yPOBeHb BU3yaJIbHOMU 3aLHTE
MOryT obecrne4ynuTh HHTeTPajJbHble UIU CIel|Halu-
3MpOBaHHBIe pelleHUs. HanmpuMep, cBoeobpa3HBIM
BKJIQJI B BU3ya/JIbHYIO 3aI[UTYy CIIOCOOHBI BHECTHU
OLED-crekna. CymecTBYIOT MHTEJIJIEKTya/IbHbIE
cTeKkna [4, 5], B KOTopbIX Ipo3padHbele OLED-Moayniu
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Puc.2. OLED-okHo uHcmumyma RIOE
Fig.2. OLED window by RIOE institute

pa3MelleHBl HeIIOCPEACTBEHHO Ha IIOBEPXHOCTH
dnoar-cTtekna (puc.2), NpuAaBas CBeTOIIPOIYC-
KaIOIUM CUCTeMaM QYHKLUU UCKYCCTBEHHOIO CBe-
TU/IbBHHKA U [IOBBIIIAS BU3ya IbHYIO 3 HIIeHHOCTb
B TeMHO€e BpeMsl CYTOK.

He meHee BocTpeboBaH aKyCTHYeCKUHN KOMGOPT
u 6e30I1aCHOCTH IOMeIleHHH. C OHOM CTOPOHBI, B
YCIOBHSIX COBPeMeHHOI'0 Meramojiyuca MakCHMalb-
Hasl U30JALHs OT BO3JEHCTBHUS BHEUIHUX IIYMOB
npocTo HeobXxonMMa, C APYTroH CTOPOHBI, HaJEX-
Hasl 3ByKOM30/IsLUs TpebyeTcs I IPUBATHOCTHU
U KOHQUIEHIIMAIBHOCTH HHPopMAaIUHU. B coBpe-
MEeHHBIX 34aHHUSX U COOPY>KeHHUSIX, KaK IIPaBUIIO,
MMeHHO CTeKJIa Hanbosiee aKyCTUYeCKHU YSI3BHUMEI.

B MHTeNIeKTYyalbHBIX CTeKJaX MHOTOC/IOM-
Hble QYHKILMOHA/JIbHBlEe IOKPBITUS ABYKPAaTHO
0cnabnsgoT ypoBeHb aKyCTHYECKHX IIyMOB.
BakyyMHpoBaHHBIe MHOTOQYHKIIMOHAIbHEIE CTe-

he vast majority are already

on the market intellectual

glasses is focused on provid-
ing energy efficient lighting and
climate comfort [2]. However, in
the process of creating a comfort-
able environment is equally sig-
nificant to guarantee safety, pri-
marily from unwanted external
influences. The sense of security
is an integral component of psy-
chological comfort. The modern
understanding of quality of life
in the business and the private
sphere is impossible without pri-
vacy and information security.
These factors enhance the role of
intellectual glasses in technical

systems of protection against
unauthorized eavesdropping and
unwanted acoustic and electro-
magnetic influences.

OPTICAL VISUAL AND ACOUSTIC
PROTECTION

Most smart glasses - colored and
possess qualities mirror or one-
way transparency. These quali-
ties are in demand for the visual
protection of the premises, espe-
cially in combination research
Institute with a reduction in the
intensity of solar radiation in the
visible range. Psychological com-
fort level of individual perception
is largely determined by the visual

protection from unwanted exter-
nal access. Traditional solutions
for these tasks curtains or blinds,
in fact, block the natural-Noe
lighting, creating a strong dark-
ening. Comfortable natural light
smart glasses not only increases
the psychological and physical
comfort of staying indoors in the
daytime. Minimizing the use of
artificial lighting provides energy
efficiency.

Intelligent glass enhance
information security. External
visual observation with the help
of technical means is usually
made from neighboring build-
ings or the surrounding area for
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KJIOMaKeThl U TPUILJIEKCHI C TEPMOXPOMHBIMHU KT
3/1eKTPOXPOMHBIMHU CTEKJIaMH YCHUIUBAIOT aKyCTHU-
YeCKYyIo 3alllUTy B 2-4 pa3a. 1o 3ByKOU30/IALUU OHU
COIOCTABUMBI C HeCYyIIMMHU CTPOMTEIbHBIMHU KOH-
CTPYKLMSIMH CTeH U IIepeKPBITHH.

B 0c060 KPUTHYHBIX K yPOBHSAM aKyCTHUYECKHUX
IIYMOB CUTYallUsIX IPUMEHSIOTCS CIIeljhajIbHble
pemeHHs. Yalle BCEro 3TO TPUIIIIEKCHI C MHOTO-
CJIOMHOM BHYTpPeHHeH CTPYKTYpPOM U3 IIOJUMEpP-
HBIX MaTepHaJioB, 061afaoI KX TOBBIIIeHHBIMH
3BYyKOM3O0THUPYWOIIUMU CBOMCTBaAaMHU. PupMa
"SpBu" B 3ByKom3onupylomem cTtekyse AKUSTA
HCIIO/IB3yeT cIou ocoboro akpuna. TpUIITeKCHOe
ctekso Saflex A pupmer Solutia comep>KUT 10K aKy-
CTHYeCKOTr0 MOMUBUHUIOyTHpaTa. D)HeKTUBHOCTD
aKyCTHYeCKOM 3aIlMUThl TAKHUX CTEKOJ, B IIePBYIO
odepenb, onpejensieTcs TOAUMHON U COCTAaBOM
IIOJTUMePHEIX cyoeB. ITOCKONBKY CIelHajibHble
CTeKJa MOBBIMIAIT aKYCTUYECKYIO 3alIUTY B 4-8
pas, MoxeT NoTpeboBaThCs NOIOMHUTENIbHAS 3BY-
KOHM30/IS1I1SI CTEeH U IIepPeKPBITHUH. [IpK COBMECTHOM
HCII0/Ib30BaHUHU C HU3KO3MHUCCUOHHBIMHU HJIH 371eK-
TPOXPOMHBIMHU IIJIEHKAMH TaKHe KOMIIJIeKCHBIe
3aIIMTHBIe CUCTEMBl OLHOBPEMEHHO MOBBIIIAIOT
KOMQOPT.

3AULUTA OT AKTUBHbBIX ONTUYECKUX CPEACTB
AKYCTUYECKOIO NPOCNYILUBAHUA
[TpocnyumKrBaHUe IIOMeLeHUE BO3MOXKHO U B OIITHU-
YeCKOM JHalla30He YaCTOT. BOCIPOHU3BOLUTH pas-
TOBOPBI [T03BOJISIeT AHAIHU3 CIIeLIHAIBHBIMHU CHCTe-
MaMH 30HIHPYIOIIEro J1a3epHOT0 HU3JIyUYeHUS,

OTpa’XaeMoro CTexKJIOoM HJIH APYIrHMHU IIOBeEpX-
HOCTAMH BHYTPpHU HOMeH.IEHI/II;I U TPaHCIIOPTHBIX

CpencTB.

OPPeKTUBHOCTDL 3AIUTHEl OT CUCTEM Jia3ep-
HOTO NIPOCAYIIKMBAaHUS HCCIeAoBanach (6] npu-
MEeHMTE/bHO K apXUTEeKTYPHBIM IIJIeHKaM CEpUU
"TIpemuym" ¢upmsl Llumar. B xapakTepHOM IJIsI
3TUX CHCTeM CIeKTpaJlbHOM AHamna3oHe (oT 0,8 mo
1,5 MKM) OLIeHUBAJIUCh KO3 PUIIHEHTHI IIpomycKa-
HHA U OTpa>keHHs, a TakxKe 3P PeKTH pacCesHUs
U [eIoNspU3allluU J1a3epHOro M3ay4deHHUd. BelIo
[I0KA3aHO, YTO IIJIEHKH He BHOCST IOIIOJHUTEIb"
HOTO pacCesHUS M He MCKa>KaloT BOJIHOBOM QPOHT
Ma/aolIero g1a3epHoro U3aydyeHHUs 10 CPAaBHEHHUIO
Cc 0OBIYHBIMHU CTeKJIaMHu. OLHAKO MPOXOXKIeHHe
Jepes3 IJIEHKHU CyIIeCTBEHHO BAHSeT Ha IOISPHU-
3aIlMI0 J1a3epHOT0 U3JIy4YeHUS — B 3aBUCHMOCTH OT
yIJla ITaJleHHsI OHa MOXKeT U3MeHAThCS C TMHEeHHOM
Ha KPYToByIo. [leloasipu3aliusl 1a3epHOTo U3Jyue-
HUS IIPU 3TOM He3HaudMTeabHA. Pa3nuuus Ko3d-
GUIIMEeHTOB OTpa>keHHUS B 3aBUCHUMOCTH OT yIja
NafeHUus U371ydYeHUS B UCCIeJOBAHHBIX IIJIEHKaX
OKa3aJIMCh MaJjbl (0KOJIO 3%), He IIpeBbIlIasi IIOrpeml-
HOCTel u3MepeHUI. [lojlyueHHBble pe3yabTaThl IOA-
TBEPXKAAIOT, YTO apXUTeKTypHBbIe IIJIEHKH He MOIYT
[IOJIHOCTBIO UCK/IIOYUTH JIa3epPHOe IIPOC/IyIINBaHUe.
Tem He MeHee, IIOCKOJIBKY AJIs IIOJy4eHUSI UHOOP-
MaIllMM, KaK IPaBHUJIO, UCIIOAb3yeTCs BHYTpPeHHee
cTekJ0 ¢ Haubosiee BHICOKUM COOTHOIIEHHUEM CHUT-
HaJ/IIyM, apXUTeKTypHBble IIJIEHKH Ha BHEIIHEM
WU IIPOMEXXKYTOUYHOM CTeKJje CyLeCTBeHHO orpa-
HHUYHBAIOT UCIIOb30BAHHUE JIa3ePHBIX CUCTEM. [IIs

to the architectural films in

nesinc-tonirovannogo access to
information on paper or elec-
tronic media, as well as to iden-
tify those present in the room.
It is also possible to control the
content of conversations on
the articulation of the mouth.
In Kutch as a passive techni-
cal means can be used binocu-
lars, as well as photo and video
cameras. Using optics with a
focal length from 1000 to 2000
mm, quality view texts with a
letter height of 3 to 6 mm pos-
sible with 50-100 m, and the
control articulation of the
mouth - a distance of several
hundred meters.
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For assessing visual protection
research was carried out [3] opti-
cal characteristics of architec-
tural plait-NOC series Premium
company Llumar (Fig. 1). In the
daytime and twilight time their
use is significantly limited-kivalo
external access to information on
the screens, monitors and paper,
as well as virtually IP-clocale
visual inspection of articulation
of the mouth of man. In the eve-
ning and night time integrated
solutions are needed, for exam-
ple, the inclusion in the compo-
sition of the glass electrochromic
glass, dimming mode in which
the dark logical complement

daylight.

The maximum level of eye pro-
tection can provide integrated or
specialized solutions. For exam-
ple, an original contribution to
visual protection can make OLED
glass. There are the intellectual
glasses [4, 5], in which a trans-
parent OLED modules are placed
directly on the surface of float
glass (Fig.2), giving the translu-
cent systems functions of an arti-
ficial lamp and increasing visa-
social protection in the dark.

No less popular acoustic com-
fort and security of the premises.
On the one hand, in conditions




KOMIIEHCAIIM U 0CIab/eHu s K U3MeHeHHU sl oI pu3a-
LIMH JIa3epHOTO0 U3/Iy4YeHH I [JIeHKaMU Heo6X0g MBI
CHCTeMBIL CyIIeCTBeHHO 60/blIe MOMIHOCTH. JTO
3HA4YMUTeJIbHO Cy’KaeT CIIeKTP UCIIOAb3yeMOM allIla-
PaTyPBHI U IIOBHIIIAET BEPOSITHOCTH ee 0OHapY>KeHHU
BH3yaJbHBIMH U MHOPAKPACHBIMHU CpelCTBAaMH
HabmomeHusT. Heo6X0OMMOCTb IPUOIHKeH U alllla-
PaTyPhI K CBeTOIIPONYCKAIOIIEH CUCTeMe YCIOKHSIeT
obecrieyeHe CKPHITHOCTH HabIIONEHHU .

/1 yCHUIeHHOM 3alMTHl OT 3/IeKTPOHHO-OIITH-
YeCKHUX CHCTeM aKyCTHYeCKOro IMPOCAYIIHBaHUS
IIPUMEHSIOTCS CIlellMaJbHble CTeka1a. Ha pelHKe
HUX MOXHO BCTPETHUTH IoJ Mapkamu Glass-SHIELD
u Classheat [7], npuuyem nocnenHee paspaboTaHo
U BBIIycKaeTcsi 6emopycckor ¢pupmorn Glassbel.
MHOroCJIOMHOe MeTa/JIIU3UpOBaHHOE MOKPLITHE
HaHOCHUTCSI Ha OBEPXHOCTh $0aT-CTeKaa U MOJ-
KJIIOYAeTCsl C IIOMOIIBIO ITPO3PavyHbIX 3JIEKTPOLOB
K TeHepaTopy CJy4YaKHHBIX CUTHA/JI0B. B mpolecce
paboTsl reHepaTtop GopMHUpPYyeT Ha IIOBEPXHOCTH
IepeMeHHOe 3JIeKTpHUYeckoe I0je, KOTOpoe MpU
B3aHMMOJEHCTBUH C 1a3ePHBIM H3/1y4eHHeM IIPOC/y-
IIMBAIOIIEHN CUCTeMBI IIpeobpa3syeT OTpaskeHHBIH OT
CTeKJ/Ia CUTHaJI B aKyCTU4YeCKU M MyM. CreluanbHble
3aIUTHBIE BO3MOKHOCTH MOKHO COYeTaThb C 3HEepro-
3¢ deKTHBHON ONITUMHU3allHell eCTeCTBEHHOTO OCBe-
IMeHHUS C [IOMOILIbI0 aPXUTEKTYPHBIX IIJIEHOK HJIHU
3JIeKTPOXPOMHBIX CTEKOI.

CxomHBIe 3aIIUTHBIEe CBOMCTBA IpUObpeTaeT HU3-
KOSMUCCHOHHOE IIOKPBITHE B TAK Ha3bIBA€MBIX 3/I€K-
TpooborpeBaeMbIX CTeKJIaX, KOTOphIe OBIIN BIIEPBhIE
IIpeacTaB/ieHbl B KoHIIe 1980-x romos. IIoKpheITHE,

of a modern metropolis maxi-

mum isolation from external ceilings.

bearing structures of walls and
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BBIIIONIHSSL QYHKIIUKM HarpeBaTeIbHOIO 3IeMeHTa,
IOBBINIAET 3aI[MUTHBIE CBOMCTBA CBETOIIPOIYCKAO-
IMX CUCTEM, ITIOCKOJIBKY BO3HUKAIOIIee B IIpoLiecce
paboTHl mepeMeHHOe 3/eKTpUYecKoe moe 3dpdex-
THBHO IIPOTHBOJEHCTBYET JIa3ePHBIM CHCTEMaM IIPO-
CYLIIMBAHUS.

dnekTpooborpeBaeMble CTeK/Ia II0J Ha3BaHUEM
Thermo Glass npexnctaBnsieTr pupma "Tepmolnacc”.
BCTPOeHHBIH B CTEKJIONAKeT JATYHK C BBICOKOH TOY-
HOCTBIO OTC/IeXKHMBaeT TeMIIepaTypy CTeKla, KOTO-
past perylupyeTcs B py4YHOM H/IHU aBTOMATHYECKOM
peskuMe. [lnana3oH pabouux HaIpsiKeHUH COCTaB-
nsetT ot 12 10 220 B. [TomMuMO yCUIeHU S 3Heprospdex-
TUBHOCTU U 3aIIUTHBIX CBOMCTB HU3KOIMHUCCHOH-
HOTO CTeKJIa, IOSIB/ISIeTCSI BO3MOXKHOCTD IJISI €ro
MHTeTPALlUHU B UHTe/JIeKTyaJIbHble CUCTeMEI 06e-
crie4eHHUsT KOMGOPTHOM cpelbl. OLHAKO 3aIUTHEIE
CBOMCTBA IIPUCYTCTBYIOT TOJIBKO B 3JIEKTPHUUECKH
AKTHUBHOM COCTOSIHUH, YTO MOKET IIPOTHBOPEUHTD
co3aHMI0 KoMdopTa.

Kak anpTepHATHBA, B Ka4eCTBe IIOCTOSHHO HeH-
CTBYIOIIEro cpeAcTBa 6OPBOBI C Ta3epHBIMU CHCTe-
MaMH MPOCIYIIUBAHUS MOTYT HCIIOIb30BATHCS
37IeKTPUYECKHU aKTHUBHBIE IEKTPOXPOMHBIE CTEK/IA
Ha OCHOBe OKCHJIOB MeTaJIJIOB.

3ALLMTA OT BbICOKOYACTOTHbIX
NEKTPOMATHUTHbBIX BO3EWCTBUM
JMeKTPUUYeCKHU aKTHBHBIE HHTeJ/JeKTya/lbHbIEe
CTeKJIa CIIOCOOHBI 3KPAaHHUPOBATH BEICOKOYACTOTHOE
3JIEKTPOMArHHUTHOE HU3/Iy4eHHe OT BHEIIHUX HUCTOY-
HHKOB U CUCTeM HECAHKIIMOHHWPOBAHHOIO JOCTYIIA

the polymer-tion layers. Because
of the special glass improves the

noise is necessary, with another
hundred-Rhone, reliable sound-
proofing is required for privacy
and confidentiality of informa-
tion. In modern buildings, as a
rule, glass the most acoustically
vulnerable.

In intelligent glass multi-
layer functional coatings weaken
twice the level acoustic cal noise.
Vacuumed multifunctional glaz-
ing and triplexes with thermo-
chromic or electrochromic glass
amplify acoustic protection in
2-4 times. For sound insula-
tion, they are comparable with

In particularly critical of the
levels of acoustic noise situa-
tions apply special solutions.
Most often it is the triplexes
with a layered internal struc-
ture of polymeric materials hav-
ing improved insulating proper-
ties. Firm "jdarvi" in soundproof
glass AKUSTA uses layers of spe-
cial acrylic. Saflex laminated
glass A company Solutia con-
tains layers of acoustic polyvin-
ylbutyrate. Efficiency of acous-
tic protection of these glasses in
the first place, determined by
the thickness and composition of

acoustic protection in 4-8 times,
may require additional insulation
in walls and ceilings. When com-
bined with low-emissivity or elec-
trochromic films such complex
defensive system while improv-
ing comfort.

PROTECTION AGAINST ACTIVE
OPTICAL DEVICES, ACOUSTIC
LISTENING

Play facilities possible in the opti-
cal range of frequencies. Play
phone allows analysis of spe-
cial systems of the probing laser
radiation reflected by the glass or
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K UHPOPMAaLIMH HJIM KOHTPOJA 3a IIepeMelleHueM
06BEKTOB B IIOMELeHHUIX.

CyllecTByMOIIHe CIIelfHMalbHble TeXHHYECKHe
CHCTeMBI II03BOJISIOT II0JIYYaTh LOCTYII K I060YHOMY
BBICOKOYACTOTHOMY 3JIeKTPOMAarHUTHOMY H3/Iy4e-
HHIO, BO3HHUKAIOIIEMY B IIpolecce o6paboTkH, mepe-
JayM, pasMHOXEHHUS U XpPaHeHUS UHPOpMaALUU
371IeKTPOHHBIMHU, 3JIeKTPUYECKUMHU U PaJHOTEeXHHU-
4YeCKHMH YCTPOMCTBaMHU. Ha 0CHOBaHHH 3TOr0 yza-
JICHHO IIPUHKUMAaeMOr0 U3/1yYeHU I BOSMOXKHO JOCTO-
BepHOE BOCCTAHOBJIEHHE HCXOAHOM 06pabaTbiBae MoK
nuHPopManuu. Hampumep, cpegHUe PACCTOSHUSA
yBepeHHOro IIpreMa I060YHOT0 U3/1yueHHUs [epco-
HaJIbHOI'0O KOMIIbIOTepa B Auama3oHe 300-500 MI'Ly
MOT'YT COCTAaBJ/ISITh 0 COT@H MeTPOB. B nuarmasoHe A0
1ITu GyHKUHOHUPYeT K 60MBIIMHCTBO UCIIONb3Yye-
MBIX B HacCToslIIlee BpeMs CIellMaabHbIX YCTPOUCTB
I CKPBITHOIO CheMa MHPOpMaLHHU. JlaHHEIe
MHHHATIOPHBIE YCTPOMCTBA M3JIy4aloT BBICOKOYA-
CTOTHBIE 3JIEKTPOMAaTrHHUTHBIE CUTHAJIbI, KOTOPHIe
yIoaneHHO 06pabaThIBAIOTCS CIIeLIHAIbHBIMU CHUCTe-
MaMHM KOHTPOJIS U HAKOIJIEHUSI MHGOPMALIHH.
JJalTbHOCTb UX JEMHCTBHS OIpefesnsieTcsl mapame-
TPaMHU UCTOYHHKA IIMTAaHUS, peCypPCOM aBTOHOMHOM
PaboTBI K YYBCTBUTEIBHOCTBIO IIPHEMHON CUCTEMBI.

CpaBHUTENbHBIN aHAIU3 IIPOXOKAEHHUS BbICOKO-
YaCTOTHOTO 3JIeKTPOMarHUTHOIO M3/IyYeHHU s Yyepes
dnoar-cTekso npoBoAuIcs [6] o U IToc/Ile HAHeCeHU s
APXUTEKTYPHOH IJIEHKHU cepuH "IIpeMuym" GUpPMBL
Llumar. 2$bekTHBHOCTh SKPAHUPOBAHU S (ITOKA3BI-
BaloIllasl, BO CKOJIBKO pa3 YMeHbBIIAeTCS HAIIPSIKeH-
HOCTb I10JI51) apXUTeKTYypPHBIX IIJIEHOK B JHalla30He

NMo6OYHBIX H3/yYeHUMN IePCOHATBHBIX KOMIIBIO-
TepoB AO0CTHrana 22-32 ab, B fHUaIa30He OeHCTBUS
"“>KyuKoB" - 25-29 n1B. MccemoBaHUS apXUTEKTYPHBIX
IIJIEHOK OPYIHX THUIIOB IIOKa3bIBaIH, YTO 3 Pek-
THUBHOCTD UX SKPAHHUPOBAHUS 3JIEKTPOMATrHHUTHOTO
M3/1y4eHM s cocTapisna 20-25 nb Ha yactore 300 MI'1g
U 6osee 40 o Ha yacTtoTax cBoimie 1IT1I.

TakuMm obpasoM, 1o 3¢ PeKTUBHOCTHU 3KPaAHU-
POBaHMS BBICOKOYACTOTHOIO 3JIeKTPOMATHUTHOTO
M3yYeHU I apXUTeKTyPHbIe IIJIeHKKU COIIOCTaBUMBbI
C OCHOBHBIMH HECYLU[MMHM CTPOUTEJBHBIMU KOH-
CTPYKLMAMHU. HCII0/Ib30BaHME APXUTEKTYPHBIX I1/1e~
HOK B CBETOIIPOITYCKAIOUIHUX CUCTeMAaX CYLIeCTBEHHO
MoBbIlIaeT MHPOPMALMOHHYIO 331 UTY [IOMellleHHH,
yMeHbIIasi 30Hy YBepPeHHOIro IIpueMa I060UHBIX
M3JIy4YeHUH 0 efUHUL MeTpoB. IIpu ocnabreHuu
curHasa B 20-40 pa3 peaspHas OJaAbHOCTb JEHCTBUS
YCTPOMCTBA He IIPeBHIIIaeT HeCKOJALKHUX METPOB, YTO
CYILleCTBEHHO OTPAaHMYKMBaAeT UCII0/Ib30BaHHE MUHU-
ATIOPHBIX U CBEPXMUHHUATIOPHBIX (Haubosee 3amu-
IMeHHBIX 0T 0OHapy>KeHUSs) CUCTEeM HECAaHKI[HO-
HHMPOBAHHOIO AOCTYyHa. [ls mosiy4yeHus nHGopMma-
MU Ha 0e30MacHBIX PACCTOSIHUAX B COTHU MeTpOB
IIPUXOAMTCS MCII0JIb30BATh SHEProeMKHe CUCTEeMBbI
OOMBIIMX pa3MepOB, KOTOPbIe TPYAHO CKPBITHO yCTa-
HOBUTb 1 3HAUUTE/IBHO ITPOIe 0OHAPYKUTH.

[TomuMo obecredeHUss UHGOPMALIHOHHOM bOe3-
OIIaCHOCTH, BO MHOTHMX C/Iy4asdX aKTya/JIbHO 9Kpa-
HHMPOBaHHME BBICOKOYACTOTHOTO 3/IEKTPOMAarHUTHOIO
H3JIy4eHHUs PaJluo- U TejelepefaIux CTAaHIHH,
CHUCTeM COTOBOM M CIELIMaJIbHOM CBS3H, IIPOMBIII-
neHHbIX BY- 1 CBY-ycTaHOBOK. HcciemoBaHus 3Kpa-

other surfaces inside the prem-
ises and vehicles.

The effectiveness of protec-
tion systems laser listening were
investigated [6] applied to archi-
tectural film series "Premium"
company Llumar. Characteristic
of these systems spectral range
(from 0.8 to 1.5 pm) was esti-
mated coefficients of transmis-
sion and reflection, as well as
the effects of scattering and
depolarization of laser radia-
tion. It was shown that the films
do not introduce additional scat-
tering and do not distort the
wavefront of the incident laser
radiation as compared with
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conventional lenses. However,
the passage through the film
significantly affects the polar-
ization of the laser radiation
depending on the angle of inci-
dence it can be changed from lin-
ear to circular. Depolarization
of laser radiation in this case is
negligible. The differences of the
coefficients of reflection depend-
ing on the angle of incidence
of the radiation in the investi-
gated films were small (about
3%) without exceeding the mea-
surement errors. The results con-
firm that the architectural film
cannot completely eliminate the
laser audition. However, as for

information, usually used inside
glass with the highest ratio of
signal/noise, architectural film
on the outer or intermediate
glass significantly limit the use
of laser systems. To compensate
for the attenuation and change
of polarization of the laser radia-
tion by the films of the required
system significantly more power.
This significantly narrows the
range of hardware and increases
the likelihood of their detection
visual and infrared observation
means. The need to bring equip-
ment to the translucent system
complicates the provision of sur-
veillance stealth.




HHPOBAHHU S BHICOKOYACTOTHOI'0 3/IeKTPOMAarHHUTHOIO
H3/IydyeHUs B [uamna3oHe oT 20 7o 1000 MTI1 [6] apxu-
TeKTYPHBIMH IVIEHKaMH HHU3KO3MHUCCHOHHOM CePUU
dupmel Llumar npoBoguIKch B HEIIOCPeCTBEeHHOM
6/1M30CTH OT TeJeleHTPa 0 U MOCIe HaHeCeHHUS

IIJIeHKW Ha BHYTPeHHee CTeKJIO CTeKJIollaKeTa B
3IaHUU C KeJle300eTOHHBIMHU HeCyIIUMU KOHCTPYK-
LUAMHU. BBIIO II0KAa3aHO, YTO [IPH KUCIIOb30BAHHUH
HH3KO3MHCCHOHHOM IJIEHKHU MaKCHMaJIbHas COBO-
KyIIHas HaIlPsI>KeHHOCTh 3/IeKTPOMAarHUTHOTO M0/
0T BCeX 0OHApPy>KeHHBIX HCTOUHHUKOB HU3/1yYeHHUS B
KCCIelyeMOM AHara3oHe yMeHbInanaach B 15 pas.
OKpaHUPYIOIlHe 3alllMTHbIE CBONCTBA HHTEJIeK"
TyaJIbHBIX CTeKOJI OIlpefe/IsiloTCd KOJTHUYeCTBOM,
TOJIMMHON M COCTAaBOM METaJIIH3HPOBAaHHBIX
CJ10€B, BXOOAIIUX B QYHKIIMOHAIbHbIE IIOKPBITUA.
IToBBIIEHHOE 5KPAaHHUPOBAHHE BBICOKOYACTOTHOIO
371eKTPOMArHUTHOIO U3/Iy4eHHU s obecrieunBaloT CIie-
LIMaJIbHble pellleHH s, HAallpuMep MOOAHUPUIIMPOBaH-
Hble 3amuTHEIe cTekna Glassheat pupmer Glassbel. B
COCTaB CTeKJIOIaKeTa BKIIIOYaeTcs GoaT-CTeKo CO
CIlelMa/IbHBIM 3JIEKTPOIIPOBOASINMM IIOKPBITHEM U
3a3eMJIAIIIMMHU 3JIeKTpogaMu. KonuyecTBeHHBIe
XapaKTePUCTUKHY He NPUBOASATCS, HO OTMeYaeTcs,
YTO HAIIPSI’)KeHHOCTb BEICOKOYACTOTHBIX 3JIEKTPO-
MarHUTHBIX II0JIeX IIPH HCIIoAb30BaHu U Glassheat
B He6/1aToNpHSTHBIX BHEIIHUX YCIOBUSX He Ipe-
BBIIIAJIa JeHCTBYOMIUX CAHUTAPHEIX HOPM.
DKpaHHUpyoIHe cTekaa EMS ¢ MOBBIIeHHOH
3aI[MTON OT BHICOKOYACTOTHOTO 3JIeKTPOMar-
HUTHOTO M3Jy4eHUs IpenanaraeT ¢upma "SIpau'.
OTIHYUTeNbHAsI 0CO6@HHOCTD 3THX CTEKOJI COCTOUT
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B TOM, YTO OHHU 3QPeKTHBHO 3KPAaHUPYIOT He
TOJIBKO BBICOKOYACTOTHOE 3JIEKTPOMarHUTHOE, HO
M pajualMoOHHOe HM3ay4YyeHHe. Takoe coyeTaHuUe
CBOKCTB I103BOJISIeT MCII0/Nb30BaTh CTeKaa EMS B
Haubosee He6TATONPUSTHEIX BHEITHUX YCTOBHSX.
CoBMelleHHe UX C MHTe/JIeKTYa/IbHBIMU CTeKJIaMHU
IO7s yIpaB/ieHHUS eCTeCTBeHHBIM OCBellleHHeM
[103BOJISIET CO3MaBaTh 3HeprosddpekTUBHEIE be3-
OIlaCHBIE CBETOIIPOIIYyCKAOUIMe CHCTeMBI.

dupma Solar CGard [8] BrImycKaeT apXHUTEKTYyp-
HEBle IJIeHKH 3KpaHUupyoomen cepun LX. s aTon
CepHHU 3asBJIEHO YMeHbIIeHHWe MHTeHCUBHOCTH
BBICOKOYACTOTHOTO 3/IEKTPOMATHUTHOTO U3Jlyde-
HUS Ha BeJIMYHMHY 10 99%. CBOKMCTBA apXUTEKTYyp-
HBIX I1JIEHOK IIPOSIB/ISAIOTCS B IIOBBIIIEHHBIX KO3®-
dunueHTax oTpaxkeHus YO- u UK-usnydenus (99%
U 95% COOTBETCTBeHHO). HaHeceHMe IJIEHOK CepUH
LX cyumecTBeHHO IIOBHIIIAET MPOTHBOyIZapHEIE
CBOMCTBA CTeK/Ia, a 9P PeKT TOHUPOBAHHUS YBelH-
ynBaeT KOMGOPT U 6€30MaCHOCTb CBETOIPOIIYC-
Kaomux cucreM. COBOKYIHOCTD 3alMINeHHOCTH
1 KOMOOPTHOCTH OINpeJie/TUIH BbHOOp B IIOIB3Y
I1JIEHOK 3TOM CepPUH JIJISl 3MaHUM MTab-KBapTHUPHL U
CTPYKTYPHBIX II0Jpa3feneHUN ¢upmsl Boeing.

dupma "KoMIeKCHBIE 3KOJTOTHUUYeCKHe pelle-
HHUS" IIpefjlaraeT CepUI0 SKPAaHUPYOLUIUX IIIEHOK
YSHIELD, obecrieduBaioi X 3aIIMTY OT BEICOKOYA~
CTOTHOTO 3JIEKTPOMAaTrHMTHOIO M3/IyYeHHs B JHa~
na3oHe ot 400 MT go 2,1 ITu. 99 PeKTUBHOCTH
3KpPaHHUPOBAaHUS, B 3aBUCHUMOCTH OT UCIIOJITHEHHUS,
cocraBaser 22 unu 32 1b. Ob6nagas Ko3pduilMeH-

Increased protection from elec-
tro-optical systems, acoustic lis-
tening apply special glass. On
the market they can be found
under the brands of Glass-SHIELD
and Glassheat [7], the latter is
developed and produced by the
Belarusian company Glassbel.
Multi-layer metallic coating is
applied to the surface of float
glass and is connected with the
transparent electrodes to the gen-
erator of random signals. In oper-
ation, the generator produces
on the surface of the alternat-
ing electric field, which at inter-
action with laser radiation lis-
tening system converts reflected

from glass acoustic signal in the
noise. Special protective capa-
bilities can be combined with
energy-efficient optimization of
natural lighting through archi-
tectural films or electrochromic
glass.

Similar protective properties
acquires low-emissivity coat-
ing in the so-called electrically
heated glass, which were first
introduced in the late 1980-ies.
The coating acting as a heating
element, increases the protec-
tive properties of optical trans-
mission systems, as encoun-
tered in operation, an alter-
nating electric field effectively

counteracts laser listening
systems.

Electrically heated glass
called Thermo Glass is firm
Thermoglass”. Built-in window
sensor with high accuracy moni-
tors the temperature of the glass,
which is adjustable in manual or
automatic mode. Operating volt-
age range is from 12 to 220 V. in
Addition to increasing energy
efficiency and protective proper-
ties of low-e glass, there is a pos-
sibility for integration in intelli-
gent systems ensure a comfort-
able environment. However, the
protective properties are only
present in the electrically active
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HAHOTEXHONOrMun

TOM CBETOIIPOIIYCKAHUS 62-72%, 3TU IIJIEHKHU BHO-
CSIT BKJIAJ U B CO3[aHHe CBeTOBOro KoMdopTa.

MeTannnu3upoBaHHEIE 3KPaHUPYIOIIHe IIJIeHKHU
"OMHU-23" [9] yMeHBIIAIOT HHTEHCUBHOCTD BBICO-
KOYaCTOTHOTO 3JIeKTPOMAaTrHUTHOIO M3/JIy4eHH
B Auamna3soHe oT 400 MI1 mo 10 I'T1 6onee yem Ha
90%. HHU3KO9MHUCCHUOHHBIE CBOMCTBA METa/IIM3HUPO-
BaHHBIX C/I0EB COBMellleHEl € 3pPeKTOM TOHHUPOBa-
HUS.

CirenyeT OTMETHTbh M TaKOH Ba>KHBIM aCIIeKT
KoMbOpTHOI 6e30macHOM Cpejbl, KaK 3aIUTa
OT HeCAaHKIMOHHUPOBAHHOTO INPOHHUKHOBEHU.
Hapsany ¢ HOBBIIIEHHON MeXaHHYeCKOM IIPOYHO-
CTbIO UHTe/IJIeKTYa/IbHBIX CTEeKOJI, UX MeTaJl/Iu3HU-
POBaHHBIE COHABUY-CTPYKTYPBl MOTYT MCII0/Ib30-
BaThCS B JIOKAJBHBIX U HHTeTPHPOBAHHBIX OXPaH-
HBIX CHCTeMax. [IOKpbITHe IIPH 3TOM Ipuobpe-
TaeT QyHKUMH JaTYHKA L@JIOCTHOCTH CTekIa. Ha
pBIHKe Mmofo6Hble pelleHUs MpeJcCTaBleHBbl M0/
Ha3BaHUEeM "OXpaHHBIe CTEKJIOMaKeThl' .

* ok k

B HacTosIee BpeMs pa3paboTaH MIHMPOKUN CIIEKTP
MHOTOQyHKIHMOHAJbHBIX PelleHHUMN yIpaBie-
HHUS eCTeCTBEHHBIM OCBellleHHMEM, KOTOpHIe
HCIIOIB3YIOTCSI aBTOHOMHO K B MHTEJJIEKTYallb-
HBIX CHCTeMaX obecriedeHUsI KOMPOPTHOM CpeJbl.
YIpaBiieHHe eCTeCTBEHHBIM OCBeIleHHeM U TeIllo-
BBIM 0aJIaHCOM CO3/AI0T 3HePro3$pHeKTUBHEIN KOM-
$opT, COOTBETCTBYIOL M COBpeMEeHHBIM TeH/eH-
LHSM U CYLIeCTBYIOIIUM CTaHAApPTaM. 3allUTHbIE
CBOICTBA HHTEJUIEKTYaJIbHBIX CTEKOJI HallPaBIeHbl

Ha obecrieyeHue HEIIPUKOCHOBEHHOCTH YaCcTHOU
JKU3HHU U HHTEHHEKTyaHLHOﬂ 6e30maCHOCTH.
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state that may be contrary to the
comfort.

As an alternative, as a perma-
nent means of dealing with laser
listening systems can be used
electrically active electrochromic
glass on the basis of metal oxides.

PROTECTION AGAINST HIGH-
FREQUENCY ELECTROMAGNETIC
INFLUENCES

Electrically active smart glass
is able to shield high frequency
electromagnetic radiation from
external sources and systems for
unauthorized access to informa-
tion or control the movement of
objects in space.
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Existing special technical sys-
tems allow you to access side
radio frequency electromagnetic
radiation arising in the course of
processing, transmission, repro-
duction and storage of electronic
information, electrical and elec-
tronic devices. On the basis of
this remotely received radiation
may authentic restoration of the
original processed information.
For example, the average dis-
tances of reliable reception side
radiation of a personal computer
in the range of 300-500 MHz can
be up to hundreds of meters. In
the range up to 1 CHz and oper-
ates most of the currently used

special devices for covert infor-
mation retrieval. These minia-
ture devices emit high frequency
electromagnetic signals, which
are remotely processed with a
special system of control and
accumulation of information.
The range is determined by the
parameters of the power supply,
the off-line operation and sensi-
tivity of the receiving system.
Comparative analysis of high
frequency electromagnetic radi-
ation through a float glass was
carried out [6] before and after the
application of the architectural
film series "Premium" company
Llumar. Shielding effectiveness



(showing how many times the
field strength decreases) architec-
tural films in the range spurious
emissions of personal computers
reached 22-32 dB, in the range of
"bugs” - 25 to 29 dB. The architec-
tural studies of other types of films
showed that the effectiveness of
shielding electromagnetic radia-
tion was 20-25 dB at 300 MHz and
40 dB at frequencies above 1CHz.

Thus, the effectiveness of
shielding high-frequency elec-
tromagnetic radiation architec-
tural films are comparable to the
main load-bearing structures. The
use of architectural films in opti-
cal transmission systems signifi-
cantly improves information pro-
tection, reducing a coverage area
spurious emissions to units of
meters. With the weakening of the
signal at 20-40 times the practical
range of the device does not exceed
a few meters, which significantly
limits the use of miniature and
subminiature (the most protected
from detection) systems from
unauthorized access. For informa-
tion on safe distances of hundreds
of meters have to use energy-inten-
sive systems of large sizes that are
hard to secretly install and much
easier to detect.

In addition to information secu-
rity, in many cases, the actual
shielding of high frequency elec-
tromagnetic radiation of radio and
TV broadcasting stations, cellular
systems and special communica-
tion, industrial RF and microwave
installations. Study of shielding
high-frequency electromagnetic
radiation in the range from 20 to
1000 MHz [6] architectural low-e
films series of the company Llumar
was conducted in the vicinity of
the telecentre before and after film
deposition on the inner glass of the
glass in the building with rein-
forced concrete load-bearing struc-
tures. It was shown that by using
low-emissivity film, the maximum

total magnetic field from all the
detected sources in the studied
range was decreased 15-fold.

Shielding protection of intel-
lectual properties of glasses are
determined by the number, thick-
ness and composition of the plat-
ing layers in the functional coat-
ing. The increased shielding of
high frequency electromagnetic
radiation provide special solu-
tions, such as modified protec-
tive glass Glassheat Glassbel com-
pany. The composition of the glass
includes float glass with a special
conductive coating and ground-
ing electrodes. Quantitative char-
acteristics are not given, but it is
noted that the intensity of high
frequency electromagnetic fields
using Glassheat in unfavorable
external conditions did not exceed
current health standards.

Shielding glass EMS with
increased protection against high-
frequency electromagnetic radia-
tion offers a firm "jarvi". A distinc-
tive feature of these glasses is that
they effectively shield not only
high-frequency electromagnetic,
and radiation. This combination
of properties allows the use of
glass EMS in the most unfavorable
external conditions. Combining
them with smart glass to control
natural light allows you to cre-
ate an energy-efficient safe light
transmitting system.

Firm Solar Card [8] produces
architectural film screening series
LX. For this series the claimed
decrease in the intensity of high-
frequency electromagnetic radia-
tion by up to 99%. Properties archi-
tectural films are manifested in
increased reflectance UV - and
IR-radiation (99% and 95%, respec-
tively). The film deposition LX
series significantly improves the
shock resistance of the glass, and
the effect of toning increases the
comfort and safety of optical trans-
mission systems. The combination
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of protection and comfort deter-
mined the choice in favor of the
films in this series for the build-
ings of the headquarters and divi-
sions of the Boeing company.

Firm "Integrated environmental
solutions"” offers a series of screen-
ing films YSHIELD providing pro-
tection against high frequency
electromagnetic radiation in the
range from 400 MHz to 2.1 GHz.
The effectiveness of screening,
depending on performance, is 22
or 32 dB. Having a light transmis-
sion coefficient 62-72%, these films
contribute to the creation of light-
ing comfort.

Metallized shielding nntaku
"AMY-23" [9] reduce the intensity
of high-frequency electromagnetic
radiation in the range from 400
MHz to 10 GHz is more than 90%.
Low-emissivity properties of the
plating layer is combined with a
toning effect.

It should be noted such an
important aspect of a comfortable
safe environment, protection from
unauthorized entry. Along with
increased mechanical strength of
smart glasses, metallic sandwich
structures can be used in the local
and integrated security systems.
The coating thus becomes a func-
tion of the sensor the integrity of
the glass. On the market of such
solutions are presented under the
name of "security glazing".

%ok sk

There are currently a wide range of
multipurpose solutions to the man-
agement of natural light that are
used in stand-alone and intelligent
systems ensure a comfortable envi-
ronment. The office of natural light
and heat balance create energy-
efficient comfort, corresponding
to the modern trends and exacting
standards. The protective proper-
ties of the smart glasses is aimed at
ensuring privacy and intellectual
security. [ |
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