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TpeboBaHMA K OKHam

YT106bI 8XO0AUTL
U BbIXOAUTL
6bln10 yaobHO!

Y106b1 ObINIO
CBeTNO

Yto6bl He ayno

Y106bI 66110 TUXO YT1060b1 66110 TENNO

3AD «TNM», MAKL2



OKHa — 3TO TOXXe CTeHbl, TO/IbKO
npo3payHblie

OKHa - 3T0O BaXHO,
C HUMW CBETAO, TENNO
M 33 NTUYKAMU
noHabnwaaTb




OKHa — 3TO TOXXe CTeHbl, TO/IbKO
npo3payHblie

Y OKHa, Ha
CO/IHbILWKe camoe
Tensoe MecTo

OKHa No3BONAIOT UCMONb30BaTb
onpeaeneHHyYH 4acTb COMHEYHOM SHEepPrum ans
oborpeBa nomeLlleHnA UCNoab3ya NaPHUKOBDIN

apdekT

© 3A0 «TAM», MHKLS



TennoBble NONA }XUAOro A0OMaA

ObblyHas ¢oTorpadus

Hanep, uto n Tepmorpadpuyeckune nons

NI0aU He
BUAAT Tenso! dacaga ogHOro 34aHusA

OuyeHb MHOrO Tenaa yxoauT U3 JoMa MUMEHHO Yepe3 OKHa.
Mo gaHHbIM 06C/1eA0BaHUA YaCTHbIX JOMOB, Ha OKHa NPUXOAUTCA
6onee 40% notepb saHEeprum

© 3A0 «TMM», MUKLD




Tennonepepaya yepes KOHCTPYKLUUIO
OCTeK/1eHUA

TennonpoBOAHOCTb

Tennosoe U3ayuyeHue

KoHBeKLuA

Kak MOMHO 4YTO-TO
nepeaaTb Yepes
cTeknol!?




CeBep — HOr — 3anag — BocToK

[na Toro, 4Tobbl MaKCUMaNbHO
n3bexaTb BO3MOXHbIX NOTEPb
Tenna Ype3 OKHa, YXKe Ha
CTaAnn NPOEKTUPOBAHUSA
3aHnA HeobxoaMmo
VYUTbIBATb HEKOTOPbLIE
OCHOBHbl€e npaBuna.

C cesepHoOM
CTOPOHbLI cnaceT
TOJIbKO XopoLan

batapesn!

CooTHOWeHWe nnowanem oKoH no ¢pacagam 34aHUA:
Cesep : Bocmok/3anad : 102 =1:2: 3,
WAKW A0NA OKOHHbIX naowaaen 10% : 20% : 30%.

© 3A0 «TAM», MWUKLLD



OKHa n...6atapen

Tak Tennee!

TennooTpaxaowmn
IKpaH

-

GC/&J

-
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KaK yCcTpoeH cTteknonaker

Cyxoii BO3AYX MAK
TENAO3aLMTHOM CTEKNE

JAUcraHOHHanA
pamika, 3anoAHeHHan
OCYLUMTENIEM

Hy nuto e 8
Hem

xopouwero? YnAoTHEHHWE U3

Hymna

© 3A0 «TAM», MHKLS



TpeboBaHUA K OKHam

* COMPOTUBNEHUE Tenaonepesaye;
* BO34YyXO- U BOAOMNPOHMULAEMOCTb;

(naTb Knaccos: oT A go 1)
S

* 3BYKOM30NALMSA;
(naTb Knaccos: oT A go 1)
<
* COMPOTMBNEHUE BETPOBOM HArpy3Ke;
(nAaTb Knaccos: oT A go 1)

4
* Ko3pPMUMEHT NPONYyCKaHUA CBETA;
(naTb Knaccos: oT A go 1) YHUsepcanoHan
< LTYKa!

* HageXHOCTb;
® CTOMKOCTb K BHELLUHWUM BO3AENCTBUAM;
® 3ProHOMWMYHOCTb;

® KOHCTPYKTMBHblE TpeboBaHUA.

© 3A0 «TAM», MHKLS



dopmyna cTeknonakera

A un B u [1 —TonwmHa cTtekna.

b v - BO34yLWHAA NPOCNOMKA. Bcée 8bl, 110AN,
CTpemMUTeCh

dbopmynoi

Hanpumep: onucaTts!

4M1 - 12 - 4M1 o3Havaert
CTeKno 4 mm — Bo3ayx 12 mm — cTekno 4 mm

4M1 - 12Ar - U4 o3HavaeTt
CTeKN0 4 mm — aproH 12 mm — CTeKN0 € TeN/I00TPaXKaloLwWmMm NoKpbiTUem 4 mm

© 3A0 «TANM», MHUKLL3



OKHO — He TO/IbKO CTeK/sionaker

MNnowanb pambl B oKHax gocturaet 20%. [Nostomy
MaTepuas pamMmbl BeCbMa BaXKeH.

KoadduuymeHt

MaTepuan oKOHHOro npoduna
P Pod TennonpoBoaHocTH, BT/(m-K)

ANIOMUHUMN

MBX (nnacTuk)

Nepeso He
TOJILKO Tensiee, O
Heron Kortu
TOUYUTL
npuaTHee!

© 3A0 «TMM», MAKL3



[MpuBepgeHHOe conpoTuUB/ieHUe
Tensionepepaye

TonwwmHa, | MpuBeaeHHOe CONPOTUBACHUE
MM Tennonepegaye, m2¢°C/BT

Tun OcTtekneHue

OpHOKamepHbIN 4M1-16-4M1
[ ByxKamepHbIA 4M1-10-4M1-10-M1

OpHOKamepHbIN 4M1-Arl6-4U
[ ByxKamepHbIn 4M1-Arl16-4M1-Arl6-U4

Yem BbilLe npusegeHHoe O, TaK MOMET
conpoTuBsieHue nobosblue
Tenaonepegauye, Tem CTEKOA

NOCTaBUTL?
CTeK/IoNaKeT «Tensee»

©3A0 «TNM>», MMKLS



[MpuBepeHHOe conpoTusieHUue
Tenjaonepeapaye

MNpuBeaeHHoOe conpoTuBneHue Tennonepegave, m?¢°C/Bt

4M1-Arl6-4M1-Arl6-14
4M1-Arl6-U4
4M1-10-4M1-10-M1

4M1-16-4M1

A TyT BCE
HarnagHee...

@ 3A0 «TMM:, MAKLS



JKOHOMMM SHEPrumio

COINOCTABIJIEHVE TEMJOMNOTEPDb
PA3JTMYHbIX TUMNOB CTEKITOMNAKETOB

3ameHum

CTapble OKHa,
eXerogHele TennonoTepuX M goma
Tennee byaeT,
INucToRoe cTEKNo

M1 IKOHOMHUA MNMPWU KMCNOoNb30BaHWA OBYXKamMepHOro 7| AEHEF Ha
CONpOTUENEHKE cTeknonakera ¢ Tenno3awWTHeIM CTEeKnoM pb|6|-(y ANA
Be:';f;ffg}ﬁqe 4M1 - Ar16 - 4M1 - Ar16 - N4 MeHA xgatuTl

eXerofHble TennonoTepu Npu NCNonbL30BaHUK
ABYyXKaMepHOro cTekrnonakeTa ¢ Tenno3awmnTHbIM
creknom 4M1 - Ar16 - 4M1 - Ar16 - 14

OﬂHOKaMEprIﬁ CcTeknonakaT

4M1 - 16 - 4M1

CONpPOTUBNERHWE

Tennonepenave i

0,32 M2*°C/BT DNByxkamepHsii CTEKNONAKeT
AM1 - 10 - 4M1 - 10 - 4M1

CONpoTUBNEHNE OpHoKamMepHbIA v
KaMepHsIW
Temog?gemﬂe CTEKNOMNaKeT Efg:nmaxlir
0,47 m3°C/B1 4M1-Ar16-114 4M1 - Ar16 - 4M1 - Arl6 - 14
CONPOTHBMEHHe CONpOTUENEHME

Tennonepenade Tennonepegaqe
0,66 M2*°C/BT 0.80 ME*E;%1

M, MHKLL3



[ToTepu sHeprun

300
250
200
150
100

50

Or

MoTtepu 3Heprum, KBTeu/m?2

Cesep 3anaa/BocToK

B TpaAULMOHHbIE OKHa A ® OKHa ¢ aHeprocbeperalowmm CTeKIOM

© 3A0 «TAM>», MHKLS
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Uyno-cTékna’?




JHeprocbeperaroLiee CTeKNO

B HacToALWee BpemAa AnAa co3gaHuA
3Heprocbeperaomnx CTeK/I0NAKETOB
MCMONb3YeTCA ABa TUMA CTEKOAN C
PA3/IMYHBIMU BUAAMMN MOKPbITUMA:
TBEpaoe (NMpoNUTUYECKoe) NoKpbITUe —
TaK Ha3biBaemoe K - cTekno u markoe
(MarHeTpoHHoe) nokpbiTne — U - ctekno.

U e uém
pasHUUa?

© 3A0 «TAM:», MHUKLLD



K -crtekno

[lokpbiTMe K-CcTekna nponycKaer
BHYTPb NOMeELLeHUA
KOPOTKOBOJ/IHOBYHO COJIHEYHYIO
SHEpPruto, HO He NPonycKaeT
HapPYXXy A/IMHHOBOJ/IHOBOE
TennoBoe usnyyeHue (Hanpumep,
OT OTONUTE/IbHOro nNpmnbopa).

Xopoluasn
wryka! A

BTOpOEL?

© 3A0 «TAM», MHKLS



JHeprocbeperatoLee CTeKNO0

AenctentenbHo,
OAWH OTFOHEK
Apyroro ugeta!

-

&

YTob6bl ONpeaenuTb, AENCTBUTENLHO /IN CTEKNONAKET C
3HeprocbeperatomMm CTEKNOM - MOAHECUTE K OKHY 3aXKUTa/iKy. Bbl
VBUONTE HECKOJIbKO OPEeOnoB N/1lameHun. Ecam oanH otanyaeTtcsa no

LBETY, 3HA4YUT, CTEK/I0 Ha CaMOM JeJie SHeprocbeperatouiee

© 3A0 «TNM», MHUKLL3



CreKknonaket «Tennosoe 3epKano»

[nA OKHa, OPUEHTUPOBAHHOIO HA KT, CO
cTeknonaketom «Tennosoe 3epkano TM»
mapku TC 88 (4-12-12-4) noctynneHue Tenna
(B oTONMTENbHLIN NEpUOA) YEpPE3 OKHO,
npeBbilIaeT ero TensionoTepu (AaHHbIe No
Benropoackou obnactu).

[o yero nporpecc
aAowen! 310 uTo,

MOMHO He 0Tan/MBeaTb
soobLwe?

© 3A0 «TNM>», MAKLIS



He TONbKO
EH{EI'Op,HaFl AKOHOMMWA TON/TIUBA Ha OoTOnNnneHUue B
3 Ko H OM M ﬂ .es UI0M A0Me CO cpegHen naowanbio oKoH 20 m?

n cHuXXeHune amuccum CO, npu 3ameHe
OAHOKaMeEepPHbIX CTEK/IONAaKeToB

Aa,

nosy4yaeTca,

yto, 3aboTACh
o cebe,
3a60TULLCA K
0 CBOEM
nnaHere.

Yronb, Kr HedTtb, n MpupoAHbIN ras,

t L[ I4 BblZeneHo yrneKkncaoro rasa, kyb.m M KonuyecTtBo Ton/mBa
31 ")

© 3A0 «TMM», MAKLL3



LLIym 1 rpOoMKOCTb 3BYKa

3HayeHue

HanmeHoBaHuUe
Mopor cAbIWMMOCTH

LLlenoT

CnoKOMHAA yAuLa B XXMAOM PanoHe
PasrosopHas peyb

YAIMYHBIA Wym 60a6LLOMO ropoaa

YAnua ¢ UHTEHCUBHbLIM Y/IMUHbIM ABUMEHUEM
Nerkosoit asTomobmnb npu 100 km/uac

PeaKTnBHbIN UCTpebutens

Kak A
CTpajalo oT
[POMKOCTb 3BYKa BblpaXKaeTcA ITUX BaLLNX
P v P 3BYKOB!
3BYKOBbIM AaB/1IeHUEM,

nsmepsembim B geumbenax (ab).

© 3A0 «TAM», MHKLS



3ByKounsonauuA

Knaccel CHMXKeHune BO34yLLHOro wyma,
3BYKOM30NALUN NPOU3BOAMMOro NOTOKOM rOPOACKOro TpaHcnopTa, 4BA

Csblwe 36
34-36
31-33

28-30
25-27

NMOHATHO, yem
Knacc BbilUe,
TeM Aoma
3BYKOM30NALMUA OKHA — 3TO BE/INYMHA,

n3mepAaemasn B 4bA U cayxawana gnAa OueHKu
M30/1AUMNU BO3AYLUHOIO LLUYyMa OKHOM,
KoTopas npeacrasnfaer cobon nsonaymio
BHeLWHero wyma, co34aBaemoro NnOTOKOM
rOpoACKOro TpaHcnopTa

© 3A0 «TAM», MHKLS




3BYKOU301ALUA CTEK/NIONAKETOB

He Tak yx
CNOM¥HO, HO

3HaTbh 06 3TOM

b A

3BYKOM30NALMIO CTEKNONAKETOB Y/YULLAIOT Caeaylowme TeXHuYeckme
pewieHunsn

MpumeHeHne Bonee TONCTLIX cTeKoN (5-6 1 bonee mm)

KOMGHHMDOBGHVIE B OAHOM CTEKAONAKETE CTEKON p33HOI7I TO/ILLANHbI

YgennueHue LUMPUHbI BO3AYLLUHOMN KaMepbl MeXAay CTEKNamu

Fepmemaau,uﬂ CTbIKOB: YNAOTHUTENAUN NO NEPUMETPY pPambl N CTBOPOK

A0 «TAM» MIUAKLIDS



3BVKOI430)'IFIUMFI CTeK/1IoNaKeTos

A MHe BCé
pPasHo,
AvLlb Bbl
TMX0 BblNo.

ONTUMaNbHLIMU XapaKTepUcTMKkamn obnagatoT
ABYXKaMepHble CTEKNONAKETbI, Y KOTOPbIX pa3/InyHbI
TO/ILLMHA M BO3AYLUHbIX Kamep U CaMUX CTEKOA.
3BYKOM30N1ALMA TAKMX CTEKIONAKETOB COCTaBAAET OKOM0

40 pb n 6onee. ,;% D

@ 3A0 «TMM:», MHELS



Bonpocobi

1. 3aaymbiBasINCh 1M Bbl O TOM, KaKyHo PO/ib UrPatoT OKHa B 06LLel
cucteme aHeprocbepexeHunaA?

2. Kakue GpyHKUWUM BbINONHAET COBPEMEHHbIN CTEKIONAKET?

3. Kakue matepuanbl npegnoyTuTesnbHee Nnpu 3roToBaeHum
OKOHHOro npo¢una?

4. Kakue cywectsytoT Tennocbeperatoime CTeKNA U KaKOB UX
npUHUMN paboTbi?

5. Kakue Haubonee gencrBeHHbie cNOCOObl NOBbILLIEHMUSA
3BYKO3aLUMTHbIX XapPaKTEPUCTUK OKHA?

KTo uTO

NOMHUT?

€ 3A0 «TNM», MUKLLD




