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YTensieHMe KpbilUU NeHonosamypeTaHoM. Maocbl U MUHYCbI

Copepi>xaHue

o [MpymeHeHue

o [lpevmMyLLLecTBa MCNONb30BaHNA NEHONOIMypeTaHa ANs yTenJeHns KpbiL
e HepocTaTkn neHononmypeTaHa

e TexHoNorma HaHeceHms

o C KakKMMUN KPOBEJIbHBbIMU MOKPbLITUSMU MOXKHO Ucnosib3oBaThb MY

e YTenneHve neHonoamypeTaHomMm, LieHa 3a M2

e iTor

dHeprocbeperaioLine CBOWCTBa NtOOOro LOMa CUILHO 3aBUCAT OT MaTepurana, BelbpaHHOro ANS yTenneHns Kpbiwu. YacTo
AN 3TUX Leneil UCMob3yIoT MUHEepasbHYo BaTy. OHa NoCTaBnseTCs B BUAE MJMT UM MaTOB M 061a4aeT XopoLumMu
TenaoM30sUNOHHLIMUN CBOMCTBAMU, HO UMEET Psif, HELOCTATKOB: He MeHee 10% MoApesKn U TPYA0EMKUA MOHTaX B Cyvae
yTenaeHns KpbILWW CO CJI0XKHON (hOPMOIA.

OTNMYHONM aNbTepHaTUBONM ABNAETCA neHonoauypeTaH (MMY). 9To NoNMMEpPHbIN MaTepuas, B COCTaB KOTOPOro BXOAUT ABa
rnaBHbIX KOMMOHEHTa: NMOANoA 1 noanmnsoumnaHaT. MNMNY umeeT A4enCTy0 CTPYKTYPY, HAHOCUTCS METOL0M HanblIEHUS U
MOXKET MNPUMEHSTLCS AN1S1 YTEMNNEeHUSA FOPU30HTaJIbHbIX U CKaTHbIX KPbIL, HE3aBUCKMMO OT CJIOXKHOCTMW UX KOHCTPYKLUN.

MpumeHeHune

I'Iepet-u/lcan OCHOBHblE BapWaHTbl NPUMEHEHNA NMeHOoNOoJInypeTaHa B Ka4eCTBe yTenJintena onda pa3siMiHbiX BUOOB KPbIL:

o Fopu3oHTaNbHbIe KpbIWMU. [leHoNonypeTaH Ierko pacnpenenseTcs rno BCceit NoBepxHOCTH, obpa3sys paBHOMEPHbIN
CNOWN.

o CKaTHble KpbIWMU. [NleHonoAnypeTaHoBas rneHa 3anojiHaeT cobo BCe NycTOoThl U Wenun. Ona ee HaHeceHUs
MCMNONb3YOT CheumnabHbI MNCTONET. DTOT MaTepuas XOpPOoLIo yAepPKUBAETCS Ha HAaKJIOHHON NMOBEPXHOCTUN 1
naeanbHO NOAXOANT ANt BCEX BULOB CKATHbIX KPbILL.
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e MaHcapaHble 1 Yepaa4uHble noMmewseHus. Npu nomowy MY MOXKHO JIErKO U3HYTPU YTEMAUTbL Yepaak uim
MaHcapay, obecrne4ns xopolune ycnosns Aas NogaepXKaHnsa KOMMOPTHOrO TeMNepaTypHOro pexxnma.

« Kpbilun Teppac. [leHonoanmypeTaHoM MOXHO YyTern/ITb KpbIlly Teppackl. 3TO CTOUT cAeNaTh, AaXKe ecsiv Teppaca
He3acTek/ieHHas. Co BpeMeHeM X035IMH AOMa MOXXeT MPUHATb pelleHne caenaTb ee Tenson, yCTaHOBUB ABEPb U
OKHa. B 3ToM cny4ae He npuaeTcs 3aHMMaTbCs YTEMNIEHNEM KPbILWN, Tak Kak 3Tn paboTsl yxe 6yayT BbinosHeHbl. K
TOoMYy e, MMY obnagaeT XOPOLUMMN 3BYKOMN3OIALMOHHBIMU CBOMCTBaMM 1 BHYTPU Teppackl He Tak CuibHO byaeT
C/IbILLIEH 3BYK OT Kanesb A0XXAS.

o PeMoOHTHbIe paboTbl. Bo BpeMs JI0KaJIbHOro peMoHTa KpbIll MOXXeT noTpeboBaTbCs yTeNnAnTb TOT UAN UHOW
TPYAHOLOCTYMHBIN Y4acTOK kposau. lNpolle Bcero 3To caenaTb Npu NOMOLLM NeHonoanypeTaHa.

MpeuMmyuwiecTtea UCnNosib30BaHUA NeHoNoIMypeTaHa AJiA yTenJieHUua Kpbiwl

Xopolwime Tenson3oALUOHHbIE CBOMCTBA

KoathpnumeHT TennonpoBoLHOCTU NeHononypeTaHa B cpegHeM coctasnsieT 0,028 BT/(M-K). 9ToT MaTepran xopoLlo
yAep>XuBaeT Ternsio BHYTpM YepAaqyHoro nomelyeHus. Npu 3ToM ToNAWwmMHa YTENIMTENS MOXKET OblTb OTHOCUTEJIbHO
Hebonbloi. Bnagenew AoMa CMOXET C3KOHOMUTb Ha OTOMIEHUN 3UMONA.

MpocToTa HaHeceHus

MNeHononnypeTaH HaHoCAT cioeM 3-7 cM. [pn 3ToM He TpebytoTcs 6onblune Tpyao3aTpaThl, Kak Npu yTenjaeHnn KpoBebHOM
KOHCTPYKLIMN MUHBATOW WA NEHOMIEKCOM. Kpene)KHble 3/IEMeHTbl B JaHHOM CJly4ae He MCMOoJIb3YoTCA.

Pacnbinsembln cOCTaB 3anojiHAET BCE MYCTOThl U LWeKn, He 0CTaBAAsA NPOCTPAHCTBA AJ15 MOCTYMJIEHUSA X0JI0AHOI0 BO3AyXa U
MosIBNIEHNA KOHJEHCaTa BHYTPU KPOBebHOro nupora. leHononnypeTaH BbIrOAHO UCMOJIb30BaTh A8 HAHECEHUS Ha
MOBEPXHOCTU € 6osbLION NJoWwablo. 3a oAnH paboynin feHb MOXKHO yTennnTb 6onee 100 M2 Kpbiwn.

BonbLIOK CPOK CAYXKObI

DKCMAyaTaUMOHHbIN CPOK NMEHOMOJIMYPeTaHa 3aBUCUT OT KJIMMaTUYECKMX 0COBEHHOCTEN pernoHa, a Takxxe oT 06C/y>XUBaHUS
N CBOEBPEMEHHOIr0 PEMOHTA KpbIWKW. B cpeaHeM cpok cocTaBsiseT He meHee 20 neT.

CooTBeTcTBMe TPebGoBaHUAM 3KONOrM4eckou 6esonacHocTm

MeHononnypeTaH He NpeAcTaB/seT ONacHOCTW A 0pr>Karou.le|7| cpelbl N 300p0BbA HeJI0OBEKa. [aHHbIN MaTepuan
noaxoaunT Ansa ytTenneHna MmaHcap 1 4epaoakoB, UCMOJIb3yeMbIX B Ka4eCTBE XUJblX noMeLL.eHNA.

LlyMonoraouieHue



MY npenatcTeyeT pacnpo
KavyecTBe KPOBEJIbHOr0 MaTepuasia UCNob3yeTcs MeTanodepenuia unm NnpodncT, Tak Kak OHM CUJIbHO LLUYMAT BO BpeMs
noxnaa unm rpaga. NMeHononmypeTaH NOrsiowWwaeT 3BYK 3a CHET NOPUCTON CTPYKTYPbI. A4ENKN, HANOJIHEHHbIE BO34YXOM,
paccenBaloT 3BYKOBbI€ BOJIHbI, B pe3yJ/ibTaTe Yero oOHM 3aTyXaloT 1 He pacnpoCTPaHATCS Aanblue.

CTPaHEHUIO 3BYKOBbIX KoniebaHuin. 3TO 0O4eHb XOpoLlee CBOWNCTBO A8 KpbiLl, 0COBEHHO, ecnu B

HepocTaTKu neHonosnuypeTaHa

HecmoTpsa Ha cyllecTBeHHble NpenMyLLecTBa, OaHHbIN MaTepuan He NmeH HenoCTaTKOB.

Mnoxasn ycTOﬁ"IHBOCTb K yJ'IpraQ)MOHeTOBI:IM nydyam. Henb3qa gonyckaTb, 4T10bbI Ha NMOBEPXHOCTb NeHononmypeTaHa
rnonaganu cosiHe4YyHble y4n. OHM OKa3bIBalOT Ha Hero paspyLlumTesnbHoe BO3AEeNCTBUE, CHUXKasA CPOK ero CJ'Iy)K6bI.

FoployecTb. MeHONOIMypeTaH OTHOCUTCA K CUJIbHO FOPIOYMM MaTepuanam n CooTBeTCTBYeT knaccy 4. lobaBneHue B
COCTaB aHTUMEPEHOB CNOCOBHO CHM3UTL FopoYecTb A0 Knacca M3. 3To He o3HavaeT, 4To MMMY cnocobeH camocToATENbHO
pacnpocTpaHaTb naamMsa. OH ropuT TONIbKO NMpuW Hann4Ynm nobansocTn ovara Bo3ropaHus. Mpy 3TOM AaHHbIA yTenanTenb
BblAenseT yrnekucaeiii ras (CO2), okcug asota (NO) n gpyrve onacHble BewecTsa.

Ho 3To He NnoBofA OTKa3biBaTbCHA OT yTennaeHna Kpbiwn neHonoanypeTaHomMm, nonobHo TOMY, KaK logn He OTKa3blBalOTCA OT
MCnosib3oBaHMs okoH MBX, KOTOpPbIe NMPU BbICOKNX TeMNepaTypax BblAENAOT TE€ Xe CaMble ONacCHble ANnAa YesioBeKa BelleCTBa.
K TOMY >XXe, noXxap cnocobeH NosIHOCTbIO YHUYTOXNTb KPOBEJIbHYIO KOHCTPYKLU WO U BUL TEMNJION30NALNOHHOIO MaTeprana
34eCb He nMmeeT CyueCcTtBeHHOro 3Ha4yeHu4.

TemnepaTypHas aecdopmMauus

MpW CUbHOM HarpeBaHWM NeHononypeTaH crnocobeH pasMsardyaTbCs 1 4eopMUPOoBaTLCA. M3-3a 3TOr0 CTPYKTYpHas
LIeSIOCTHOCTL MaTepuasna MoXeT BbiTb HapyLueHa.

MoaBep>XeHHOCTb HeraTMUBHOMY BO3AEWCTBUIO BJlarm
Mpy 4NNTENbHOM KOHTaKTEe C BJIarol TenJon3onsumoHHble cBoicTBa MMY MoryT 6bITb CUIBHO CHUXKEHbI.
CTOMMOCTb

YTensieHre NeHonoiMypeTaHoM MOXKeT 060MTUCh [OPOXKE, YEM MPU NCMOJIb30BAHWUMW APYTUX BUAOB yTenauTenen. Takxxke 310
KacaeTCsi pEMOHTa KpbILWK. Bo MHOrmx ciiyyasx 6yneT npolie 3aMeHUTb MANTbI MAHEPasIbHOM BaTbl Ha PEMOHTUPYEMOM
y4acTKe, YeM Mpurfallatb CeLnasucToB BMecTe ¢ 060pyAoBaHNEM A5 «3aMeHNBaHUS» MEHOMNOJIMYpeTaHOM He6ObLLION
YacTN KPOBEIbHOM KOHCTPYKLMU.

Mepen NpUHATUEM pelleHns 06 yTenaeHUn Kpblly NeHoNoanypeTaHoM, CTOUT TLWaTeslbHO B3BECUTb BCE MOCHI U MUHYCbI
3TOoro Matepuna. Hy>kHo y4ecTb 0COBEHHOCTY KOHCTPYKLUN KPbILIW, KAUMAT 1 rnpoymne hakTopbl.

TexHoNorua HaHeceHun

MNeHononnypeTaH HaHOCAT MeXaHU4YeCKUM cnocobom npun nomMmoLwmn cneumnanbHOro 06opyuosaHV|;|.



ObopynosaHue ans My

uctonet ana HaHeceHus MY

Tak>xe noHapobATcs CoOTBETCTBYHOLWNE KOMMOHEHTbI.

Cuctema KoMrnoHeHToB ans Iy

ST1anbl paboTbi:



1. MoaroToBka NnoBepxHOCTU. OHa f0/KHa BbITb CyXOl U YNCTON. B HEKOTOPbLIX ClyYasix NoHanobuTcs ee
oTwAMdoBaTb ANS Nydwen agre3vn (Tak Ha3blBaeTCs CLENIeHne Apyr C APYroM pasfinyHbliX MaTepranos).

2. NoaroToBkKa M HacTpoika obopynoBaHus. Hy>XKHO ycTaHOBUTbL 0bopynoBaHWe A5 HanblJIeHWs, NPOBEPUTL €ro,
BbICTaBUTb HY>XHbI peXxum paboTsbl.

3. NoaroToBKa CbipbsA. EMKOCTU C CbipbeM YCTaHaBANBAIOT Ha MallMHEe B COOTBETCTBUN C MHCTPYKLINEN.

4. HaHeceHue cocTtaBa. KOMMNOHEHTbI CMELLINBAOTCA APYr C APYroM Npu NomMoLm nuctoneTa-pacnosinntens. B
pesysibTaTe XMMUYeCKon peakumn nony4vaeTtcs neHa. CHavana genatoT npobHoe HamnbiieHne. Monyyaemas Mmacca
[OJKHa BbITb 0gHOPOAHON. ECnin BCe HOpMasibHO, TO NPUCTYNalOT K HaHeceHuto MNMNY Ha noBepxHOCTb. B pesynbTaTte
3TOro npouecca rneHa 6yaeT 3anoaHATL NyCTOThI U Wwenun. YTobbl fobutbca TpebyemMon TONWNHBI yTenmTens,
BO3MO>XHO MOHa#obuTcsa caenaTb HeCKONbKO croes MMY.

Bpems 3aTBepaeBaHusA 3aBUCUT OT TeMmnepaTypbl Bo3ayxa. Hanpumep, npn Temnepatype +10 °C MY 3aTBepaesaeT B 2-3
pa3a foJblue, YeM npu TemnepaType +20-25 °C. Takxe HY>)KHO Y4NTbIBaTb Takoe sBJieHNe Kak ycaaka. B 06bl4HbIX yCoBUAX
oHa pocturaet 5-7%.

MeHonoMypeTaHOM MOXXHO YTEMIMTb Kpbily NPUMEpPHO B 6 pa3 GbicTpee, YeM Npu UCMO/b30BaHNN APYTruX
TenaoM305LUNOHHBLIX MaTepUasos.

C KaKuMm KpoBeJibHbIMU NOKPLITUSMU MOXKHO ucnosib3oBatb MMY

Kaknx-nnbo 0FpaHI/I'-IeHI/II7I Nno MaTepunasiaM He CyLecTByeT. B kayecTBe MNOKPbITUA MOTYT UCMNOJIb30BaTbCA:

e MeTannuyeckas 4yepenuua.
e MpodHacTun.

e BUTyMHasa Yepenuua.

o Kepamunyeckas yepenuua.
o OHAOYNH.

B 3aBMCUMMOCTU OT CrneunduKn MOHTaXka MaTtepuana, HanblsieHue MMY MmoXeT 6biTb BHYTPEHHUM UM BHEWHUM. B nepsom
cjlydae neHonosmypeTaH HaHOCAT Mexay 6ankamMu ¢ BHyTPeHHEN CTOPOHbI CKaTHOM Kpbilwn. Bo BTopom cny4vae MMNY HaHocAT
Hag 6ankamMu 1 faHHYI0 N30a5LMI0 Ha3bIBalOT «3aCTPOMNUIIbHOM».

B KayecTBe KPOBEJIbHOrO MOKPbLITUA Mbl pekoMeHayeM 06paTUTb BHUMaHWe Ha Yepenuuy OHAYAUH, OHAYNMH CMapT 1
OHAyBunny. Mepeyncanm nx rnaBHble NpenMyLLecTBa:

o Bonbliasa rapaHTua oT npoteyYyek. 15 net Ha OHAynMH CmapT n 20 neT Ha Yepenuuy OHAYAUH U Ha OHAyBUANY.

o KpacuBbii BHeLWWHU! BUA,. Hanpumep, KpoBesibHOe NoKpbiTre OHAYBWUIINa NPaKTUYeCKU HEOTANYMMa OT
KepaMnyeckor Yyepenuubl U NO3TOMY MAeasibHO NOAXOAUT A1 3aropoAHbIX OMOB C BbICOKMMUK TpeboBaHUSAMM K
BHeLWHeMy 061uKy.

e Hecsio>KHbIW MOHTaX. [1519 paboThbl C faHHLIMU MaTepuanamMmm 4OCTaTOYHO HOXa, HOXKOBKMW 1 MOJIOTKa. MoHTax
MO>XHO BbIMO/IHUTbL CaMOCTOATE/IbHO, €CJIN Y BaC MMeeTCst XO0Ts Obl HEBObLLON ONbIT CTPOUTENbHbIX paboT. Ho ecnn
Bbl HE YBEPEHbI B CBOUX CUJIaX UM HE XOTUTE TPaTUTb Ha 3TO CBOE BPEMS], TO CTOUT HaHATb CTPOUTENEN.
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* ObecnevyeHune Tpebyemoro komcopra BHYyTpU noMeLll,eHUin. OHLYINH NPaKTUYECKN He WYMWT, B OT/nYUne OT
TakKMX LWYMHbIX MaTepuasnos, Kak MeTassiodepenuua niam npotancT. Tak)Ke OH XOpPOLLO 3allmLaeT OT XKapbl JIeTOM 1
OT X0J/104a 31MOW, 0COBEHHO NPU Ka4eCTBEHHOM yTeMJIeHNN KPbILLW MEHOMOJINYPETAHOM.

e YCTOWYMBOCTDb K BeTpy. [lpoTecTnposaHo, OHAYNVH BblAEP)XNBAET yparaHHbIN BeTep A0 260 KM/4.

e YCTOMYMBOCTb K BO3ropaHuio. [okpbiTne HecnocobHo 3aropeTbCs OT NeTaph, penepsepkoB NN YrosibkoB 13
ne4yHom Tpy6bI.

OHﬂ,y)’II/IH MOXXHO NCMNOJIb30BaTb CO BCEMU BUOaMN yTeI'IJ'IVITeﬂeI?I, B TOM Hucne C neHonosanypeTaHoM. A):lpeca 6KaNLWMX K
BaM Mara3mnHoOB CMOTpUTe 34eChb.
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OHAayBuana

YTensneHue neHonosimuypeTaHoMm, ueHa 3a M2

Ha ueHoobpa3oBaHune BANSIOT Takne hakTopbl, Kak 06LLas naowanb NOBEPXHOCTU, HY)KAAOLWAACA B yTernieHun, Tpebyemas
TOJILMHA CJ105, @ TakXXe MJIOTHOCTb MY 1 XxapakKTepUCTUKN UCMOJIb3yEeMbIX KOMMOHEHTOB. YeM cioXXHee KoHpUrypawms
KpbILIW, TEM AOPOXKE CTOMMOCTb PaboT Mo yTenjaeHnio NeHoNoiMypeTaHoM.

B kayecTBe npuMepa npuneenemMm opneHTUpPoOBOYHbIE LIEHDI. Obs3aTenbHO yTOHHHIZTe NX B CBOEM pernoHe, Tak Kak OHN MOryT
CUJIbHO OT/INYaTbCA.

TonwumHa cnos 50 Mm |

MnoTHOCTb 9-15 Kr/mM3 oT 450 p. 3a M2 |
MnoTHocTb 30-35 Kr/mM3 oT 750 p. 3a M2
MnoTHOCTbL 40-45 Kr/m3 o1 1000 p. 3a M2

TonwmwuHa cnos 100 mm |

MnoTHoCTb 9-15 kr/mM3 oT 650 p. 3a M2
MnotHocTb 30-35 kr/mM3 oT 950 p. 3a M2
MnoTHoCTb 40-45 Kr/mM3 oT 1200 p. 3a M2 |

NTtor

YTenneHne kpbiwn neHonoanypetaHom (MMNY) — coBpemeHHoe pelueHne, nosbliLlaoLwee 3Hepro3hheKTUBHOCTb 34aHNA.
YT106bI NONY4YNTL TPebyeMbin pe3ysbTaT, BaXkHO cobniofaTbh TEXHOJIONMI0O MOHTaXa, NCNoJib30BaTbh HaZexHoe obopyaoBaHMe.
Ocoboe BHMMaHVe cnefyeT yaenTb NOAroToBUTe NIbHbIM paboTaM. MNpu OTCYyTCTBMM OMbITa HE CTOUT YTEMAATb KpbILlly
CaMOCTOATesIbHO. ITO CBA3@HO C TEM, 4TO B NMpoLecce 3aTBepAeBaHUs NeHbl BbIAEAI0TCA TOKCUYHbIE BELLeCTBa.

PekoMeHayeTCst 06paTUTLCA K NPOMECCUOHANAM C NMPO3PaYHbIMU LIEHAMU Ha YCIYTY MO YTENAEHNIO KPOBEIbHbIX
KOHCTPYKLLMI MEHOMNOIMYPETaHOM U1 C OMbITOM He MeHee 3-5 nieT. O6A3aTeNbHO YTOYHANTE Hanyme rapaHTun. Tak Bbl
NonyynuTe XXeNaeMblil pes3ynbTaT U B MaHCAapAHOM WU YepAaYyHOM MOMELLEHUN Ballero aoMa 6yLeT HEC/I0XKHO
NoALepXXUBaTb ONTUMasbHYO TeMNepPaTypy.
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