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CpaBHeHue naut LOGICPIR, HanbinseMoro
neHonoJsivypetaHa u BCNeHeHHOro
¢$OoNbrMpoOBaHHOIO NOJZINITUJIEHA

Mnautel LOGICPIR

W3HavanbHO PIR paspabaTbiBancs 4159 BOEHHO-KOCMUYECKOW OTPacan NyTEM MOANGMKALNN
noanypeTtaHa. UIMeHHO 3TM MaTepunanom 6bin M30aMpoBaHbl TOMMBHbLIE Bakn pakeT, a cerogHsa PIR
N KOMMOEKTYIOLME NPUMEHAETCS N5 YTENeHUs KPOBesib, CTEH, MOJI0B, MOTONKOB, 104NN, BaHb 1
He TOJIbKO.

e NANTLI NMP 06NafalT NPOYHOCTbLIO 15 TOHH Ha M KB. 3TO 3HAYUT, YTO MANTbI NOAXOAAT AAA MECT C
MOBbILLIEHHOW NeLlexo0LHON Harpy3Kow;

e LOGICPIR OTHOCMTCS K CaMo3aTyXaloLmMM MaTepranaM nu MoXeT CIYXUTb nperpagom
pacrnpoCTpaHeHWs OrHIo;

e 6e30macHOCTb A5 340p0OBbA YenoBeka. COOTBETCTBYET YCAOBUSM NMPUMEHEHUS B LLUKOJbHbIX,
LOLWKOJIbHBIX, Ne4eBHO-NPOGNIAKTUYECKNX YYPEXLEHUSAX;

* HErnmrpoCcKonuYyHocTb. BogonorsoweHne MeHee 1%. YTenanTenb rapaHTUPOBAHHO He OTCbipeeT
LaXKe B NapHON Npu 3KCTPeMasibHbIX YCII0BUSAX COMETaHMUSA BbICOKON BNAXXHOCTU 1 TeMMepaTypbl;

* PEKOPAHO HM3Kasa TernnonpoBoAHOCTb 0,022 BT/M*K, 3T0 faxe HMXe, 4eM Ko puumeHT
TennonposoAHoCTU Bo3ayxa (0,025 BT/mM*K). Takas TennonpoBoAHOCTb NO3BONAET YKNa4bIBaTb
MEHbLUYIO TONLLUUHY Tenaou30naumm;

e nNup 0b6anLoBaH oabron NAK anloMoSaMUHATOM, MO3TOMY OH OTHOCUTCA K KaacCy oTpaxkatoLen
N30519LMN.

PIR-mANTBI YCTONYMBLI K AUHAMWYECKUM Harpy3kaM 1 «BbITanTbiBAHWUIO», MIOTHO CThIKYIOTCS 1
6narogaps o4eHb MaJIOMy BECY HE OKa3blBalOT MOBbILLIEHHbIX HAarpy30K Ha HecyLLMe Y3/bl 34aHUS.
0cobeHHO aKTyasIbHO 3TO Ka4yeCTBO MPW PEKOHCTPYKLMUMN KCMTyaTUPYEMbIX KPOBE/b. Kpome Toro,
BO3MOXXHO COKpPaLLEeHue 3aTpaT Ha IOTUCTUKY 1 MOABEM MJINT YyTENANTENS Ha KPOBJIO UMEHHO
6naromapsa ux HebonbLIOMY Becy.

MoHTax PIR-nAnT Bo3MOXXeH B toboe BpeMs roga, B OTMYME OT HaMbIISEMOr0 NOANYPETaHOBOIO
yTennanTens, KOTopbli HAHOCUTCSA CTPOro B TeMnepaTypHoM UHTepsane oT +5°C go +35°C, no
KOTOPOM nongeT peyb fanee.
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YTtennuteno PUR

PUR — neHononnypeTaHoBbIN yTENAUTE/b Ha OCHOBE M30LUMHaTa 1 Nosnona (CMHTeTu4eckne
BOJIOKHa M3 3TUX KOMMNOHEHTOB bblnn pa3paboTaHsbl ewe B 1937 rogy OTT0 banepom).
Tennon30NALMOHHYIO NeHY HAHOCAT Ha yTenaseMble MOBEPXHOCTM NMBO NCNoNb3yIT ANd
3aMn0JIHEHMA NMYCTOT B KUPMUYHbLIX U AePeBAHHbLIX CTEHAX, 3a NTMMNCOKAPTOHHLIMK NeperopoakaMn n
T.n. PUR-yTennnTenb BBOAAT Yepe3 HebosbLune BbiCBEPIEHHbIE OTBEPCTMSA, 3aN0JHASA JIIOPThI U
NnoaoCTN.

MNeHa CTeKaeT 40 CaMOro AHa, NMoCTEeNeHHO pacwnpsasach, B pesysbTaTe obpasyeTcs 6eCLloBHbIN
NapoHenpoHunLUaeMbin cnov 6e3 MOCTMKOB X0/104a.

MeHonosIMypeTaH coxpaHaeT TenaocbeperatoLine CBOMCTBa B TevyeHue 40 net n bonee. ITa
CnocobHOCTb NOATBEPXAEHA OBLLMPHBIM MPaKTUYECKUM OMNbITOM. HO B C/ly4yae HEMnoJsIHOro
3anosHeHNA NEHON NONOCTEN Npu yTenneHnn cTeH/kposau, KMNQ yTenneHns cCHMXaeTcs BABOE U
60/blUe, COOTBETCTBEHHO, BECb MPOLIECC YTEMNEHNA CTAaHOBUTCSA HaNnpacHOW TpaTon CPeacTB.

[(naBHbIE NOJIOXMTENbHbIE KaYyecTBa Hanblngemon PUR-Tennonsonaumn:

* BbICOKUWe TenocbeperatoLine 1 3ByKOU30AnpYyoLLne CBOMNCTBA NPU YCI0BUM, YTO NeHa HaHeCceHa
PaBHOMEPHbIM C/10eM 6€e3 pa3pbiBOB M BO3AYLLUHbIX MOJ0CTER BHYTPU cTeH. CAaHTUMETPOBGIA C/IOW
MeHbl aHaNorMYeH Mo TEMI0M30ANPYIOWMUM CBOMCTBAM MNATH CAHTUMETPaM MUHBATbI an 30 cMm
CUNMKATHOro Kmpnuya. Ucnonb3oBaHne PUR-13015UMMN NO3BONSIET NPOEKTMPOBATL 34aHNs ¢ bonee
TOHKUMMW CTEHAMMU, YEM MPU YTEMNEHUN NANTAMU MO0 PYSIOHAMU MUHBATLI MW aHANOMMYHBIMU
MaTepuanamu;

* LIMpoKas 061acTb NpUMeHeHUs. Hanbinsiemblil neHonoanypeTaH NOAXOAUT ANs YTENNEHNS He
TOJIbKO BEPTUKAJIbHBIX, HO 1 HAaKJIOHHbIX MOBEPXHOCTEN, a TakXXe TPybonpoBOL0OB U FEOMETPUYECKN
C/IOXXHbIX TPYAHOAOCTYMHbIX MECT;

* BbICOKAN CKOPOCTb YTEMNEHUSA U NErKOCTb HaHeceHNs. HeT HeobXoAnMMOCTU BbICTPanNBaHUS
06peLIeTKN, PE3KN YTEMSINTENS, HE HY)KEH A0POroCTOALLMA CNEeLNaNN3MPOBAHHBIA MHCTPYMEHT U
ocobble NpodeccmoHanbHbIE HABbIKY;

e xopowas aaresus. MeHononnypeTaH MOXXHO HAHOCUTb HEe TOJIbKO Ha AepeBOo 1 BETOH, HO 1 Ha
NNacTVK, KUPMNWY, WTYKATYpKy. AcKo4eHne — noamnponuniaeH, noansTuieH n groponnacT.
HenonycTumMo HaHOCUTL MEeHY Ha NMOBEPXHOCTY MbljibHbIE, FPSi3HbIE, CO CIeAaMN MACSIAHUCTbIX
BELLECTB;

* 3allMTa OT PA3BUTUS NJECeHN (B COCTAB NeHbl BXOAST 3aLNTHbIE KOMMOHEHTbI);

* HI3KOE BAronoryioweHre n NaponpoHMLAeMoCTb. YTenanTenb He TpebyeT 3auThl
O0MOSIHUTEbHBIMI CNI0SIMU MapPOo 1 BETPOU30ASALUN;

* 3KoNornyeckn 6esonaceH nocae NoAMMepM3aLMmn, Ho HaAHOCUTb YTeNanTe b Heobxoanmo B
3aLUMTHOM KOCTIOME, 04KaX 1 pecnmpaTope.

NMeHononuypeTaHbl OTHOCATCA K cCaMo3aTyxaloLwuMm MmaTepuanam. Ho ecnu cpaBHuBaTth
ytennutenu PIR u PUR, To y nepBoro creneHb orHeCToOMKoCcTH Bbilwe. Fpynna ropioyecTtu
PIR-nauT I'1-r2, rpynna ropto4YyecTy Hanbingemoro noauypertaHa N3-r4.

BcneHeHHbIN (PONLrMPOBaHHbIA NOMIUITUIIEH

MArkum n nerkmim Matepuan, OTHOCALWMACS K rpyrnne oTpaxkatoLen Tenaon3onsaumm B COOTBETCTBUN
cIOCT P 56734-2015 «38aHMa 1 COOPYXeHUA. PacyeT nokasaTens Tenjo3alunTel orpakgatowmx
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KOHCTPYKLMI C OTpaXkaTeNbHOW Tennonsonaumnen». Brnpoyem, oTpaxkatoLime CBONCTBA HAMHOIO
HUXe, 4eM y PIR-NAUT, 3TO HaNpsMY0 CBA3aHO C KA4YeCTBOM KaluupytoLen 06anL0BKMW.

Ecnv nautel LOGICPIR ¢ 06enx cTopoH 06nnL0oBaHbl Ka4eCTBEHHON afloMUHNEBOW (POSIbIo
TONWMHON 40 MKM, TO YyTENauTe b Ha OCHOBE BCMEHEHHOr 0 MOAN3TUAEHa NULLb C OAHON CTOPOHbI
MOKPbIT NaBCAHOBOW NIEHKOW C METa/UIN3NPOBAHHbLIM NMOKPLITUEM — aHaNOroM (hoNbru.

Mantel LOGICPIR KkalunpoBaHbl ¢ 0benx CTOPOH alloMUHNEBOU (hOJIbIrov TONLUNHON 40 MKM 1IN
CTEKJI0X0JICTOM

JOCTYNHbLIN ANana3oH TOALWMH Y )0NbrMPOBAHHOMO NOAM3TUAEHA 0T 2 A0 20 MM. [15 NOJIHOLEHHOT 0
yTenaeHns CTeH A0Ma U KPOBJIM 3TOM0 HEIOCTAaTO4YHO, HO B Ka4eCTBe MOAJIOXKKM NoJ HanoJibHble
MOKPLITUS, B TOM Yncsie npy 06yCTPONCTBE TEMbIX MOJIOB MaTepuan UCNosb3yeTcs 40CTaTO4HO
yacTo.

BcneHeHHbI hoNbrMpoBaHHbIA NOANITUAEH ONTUMabHO UCMOb30BaTb B KOMMJIEKCE C APYTMMU
yTenamTensaMm, 4Tobbl MOBLICUTL CPOK CNY>KObl BCEro Npora yTenaeHns, 3awnuTnTb KOHCTPYKLAMN OT
BArN 1 yAyyLWNUTb LWYMON30AALNOHHbIE CBOMCTBA.

BcneHeHHbIN qJOJ'IbFI/IpOBaHHbIVI nosinaTunaeH, HeCMOTpPA Ha PAL CyLeCTBeHHbIX HEAOCTATKOB, UMEET
N NONOXKNTEJIbHbIE Ka4eCTBa, TaKUE KakK:
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* YHNBEPCANbHOCTb;
6e30nacHOCTb;
MaJibll BEC;

* MPOCTON MOHTaX.

MaTepunan ferko pexxeTcs oCTPbIM CTPOUTESIbHBIM HOXKOM, a MO CTbIKaM MPOoKJIenBaeTCs
aJIOMUHNEBBLIM CKOTYEM.

YKNagKy MOXXHO MPON3BOAUTbL AaXKe MpU MUHYCOBbLIX TeMMepaTypax, rMaBHoe, 4Tobbl Npu
3KCNyaTauMn maTepuan He Harpesancs ebiwe +100°C.

CpaBHeHMe MaTepuasioB

Bbl6paTb }'Iy‘-ILIJVIIZ N3 Tpex NpeactaB/IEHHbIX yTeI'IJ'IVITEJ'IeVI HE C/I0XKHO, AO0CTAaTO4YHO NMPOCTO CPaBHUTb
TeXHNn4YeCckKmne XxapakTepuctmnkm MmaTepmasios.

TennOﬂpOBOAHOCTb

XapaKTepucTuka, NokKasbiBatolllas KOJMYECTBO NPOXOASLLEN 33 eAUHNLLYY BPEMeHN (cekyHAy) Yepes 1
KBaApaTHbIA METP MaTepuMana KoIM4YecTBa TeNNOTbl NPV €AMHUYHOM TeMMNepPaTyPHOM FpadneHTe.

CpaBHeHne Ko3h(hMLUNEHTOB TEMIONPOBOAHOCTY yTeNnmTenei:

e PIR-nAnTbI 1 HanblseMblin neHononmypeTaH 0,022 BT/M°K;
e BcneHeHHbIN hoNbrmpoBaHHbI noamaTuneH 0,038 - 0,051 BT/mM°K.

TennonposogHocTb PIR conoctasnma ¢ PUR-n30159UMEN M HAMHOIO HUXKE, YEM Y NMPOYnX
TENJ0M30NALNOHHbIX MaTEePUANoB. Y BCNEHEHHOrO NOANITUIEHA TEMIOM30AMPYIOLLIME CBONCTBA
BOBOe HuWxXe, 4eM y PIR n PUR.

YeM HMKe TensionpoBogHOCTbL MaTepuasa, TeM, COOTBETCTBEHHO, JlyyLle nokasaTenun
TennocbepexeHnsa nam sHeprospPeKTUBHOCTHN.

Wcnonb3ysa ons ytenneHus goma, 6aHn nam pyroro noMeLLeHns yTenanTesb ¢ PeKOPAHO HU3KOI
TenoNpPOBOAHOCTbIO, MOXXHO CIKOHOMUTL CBOBOHOE BHYTPEHHEE NMPOCTPAHCTBO 3a CYeT
YMeHbLUEHNS TOMLLMHBI MaTepnana. Kpome Toro, 3HeproatekTUBHbIA yTenauTesb 6bICTPo OKynaeT
cebs B prHAHCOBOM MiaHe, TaK Kak CyLLECTBEHHO CHVKAIOTCS Pacxofbl Ha OTOMEHNE U
KOHAWLIMOHUPOBaHNE KOMHAT.

Bnaropapsa kawuposaHuio MNP-nAKMT napoHenpoHUL,aeMOU asIloMUHMEBOWU hONbLIOM,
PEeKOpPAHO HU3KUM NOKa3aTesib TENJIONPOBOAHOCTU COXPAHAGTCA Ha NPOTAXXEHUMN BCero
Cpoka cny>Xbbl MaTepuana.

MpPOYHOCTb Ha CXKaTUe U XXeCTKOCTb

YKeCTKoCTb, MPOYHOCTb, OTCYTCTBUE AedOpMaLIMN MPY BbICOKMX HArpy3Kax Nno3BosisoT
CNoJSIb30BaTb MaTepura He TOJIbKO A5t yTenJIeHWs NOJIOB MO TSXKESble MOKPbIe CTSXKKM, HO 1 Ha
3KCMyaTUPYEMbIX KPOBJIAX, B TOM YUC/IE€ B PEMMOHAX C BbICOKMMMW CHErOBbIMU Harpy3KaMu.,

Mpo4YHOCTb Ha cxaTue npu 10% pedopmaunm y namt PIR coctasnseT 150 klMa nam 15 TOHH Ha 1 KB.
MeTp. MNeHononmMm3oumaHypaT He CMUHAETCS N HE KPOLLMTCS B TeYEHME BCEro CpoKa CNyxbbl,
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reomMeTpunyeckne pasmepsbl CcTabunbHbl faxe MPW BbICOKNX Harpy3Kax.

i

W

rennoMzonAauwa LOGICPIR

Y BCMEeHEHHOro Nosn3TU1eHa MPOYHOCTb Ha CXKaTWUE B 4 pa3a HNXE N COCTaBNAET BCENO 35 kMa.

Walkability (BbiTanTbiBaeMOCTb) — TEpMUH, UCNONb3yeMbid B EBpone U o3Havalowmm
CMOCOOHOCTbL TENJIOM30NNPYIOLLLEr0O MaTepHuasa CTabuibHO COXPaHATbL CBOMCTBA NOA,
BO34EeMCTBMEM NepeMeHHbIX Harpy3ok. bnarogaps BbICOKOW YCTOMYUBOCTH K
BbiTanTbiBaeMocTu PIR nauTbl NO3BOAIAIOT NPOAJIUTL CPOK dKCNAyaTaLuum
rMaApousosIALMOHHOIO KOBpa U BCEN KPOBJIN B LEJIOM.

XecTkoCTb MaTepunasla He MeHee BaXXHa MNMpwn yTenneHnn CTeH. Ecnm n3014T0p COMHETCA B TEYEHNE
nepnopna akcnayaTauunn, BepxHaa 4aCTb CTEH OCTaHETCA HGYTEI'IJ'IeHHOVI, 4YTO noBJsieveT pag
I'IpO6J'I€M, OQHa N3 KOTOPbIX — CyLLECTBEHHOE YBEJINYEHWNE 3aTPaT Ha OTOMNJAEHNE nomeLL,eHnN.

YTennmtenb MOXET NOTEPATb XECTKOCTb NOA BO3AENCTBUEM BNarn, NiaeceHn, BpeanTenen n apyrux
thakTopos. OTCloaa cienyeT BbIBOA — KAa4YeCTBEHHbIM MaTepuran, Takon Kak Logicpir, 0TnnyYaeTcs He
TOJIbKO )XECTKOCTbIO, HO U B1ONornyeckon cTabunbHOCTLIO, MUHMMAJbHBIM MPOLEHTOM
BJIAronoraoweHns, 6nonorm4eckon N XMMmn4eCckom NHEPTHOCTbIO.

Moxapobe3onacHocTb

MNeHononumsoumnaHypaTHble yTenautenn (PIR) oTHocATCa K rpynne roptovecTtun 1. Boicokme




MOXAPHO-TEXHUYECKMNE XapPaKTEPUCTMKN KaK HEMOCPEACTBEHHO CaMUX MANUT, TaK U YTENNEHHbIX
KOHCTPYKLMIA gocTuraetcs bnarogaps TeOMOpPeakTUBHOCTW NoJiMMepa.

Moa BO3AENCTBUEM MIAMEHUN BEPXHUIA CNON YTENANTENS KOKCYETCS TO €CTb NPeBPaLLAETCs B
06yrneHHyo KOpKy (MOpPUCTYIO YriepoaHyo MaTpuLy), NPensTCTBYIOLLYO AajlbHENLLEMY
PacnpoCTPaHEHMIO OTHS.

BcneHeHHbI NoAMITUNIEH Ha3BaTb NoXXapobe3onacHbIM MaTeEpPUanoM Hesb3s. ITOT MaTepuan
OTHOCMTCS K TepMOniacTaM — XUMUYECKMUM NOAMMEPaM, KOTOpPbIE MO BO3EACTBMEM MaMEHN
NpeBpaLLAOTCs B FOPSILLMIA pacnnias.

CpaBHMB yTeNaMTENM, HE CJIOXKHO MOHATb, NOYeMy UMeHHO PIR-NAnTbI HaCTONbKO BOoCTpeboBaHbI B
Mupe. MonmmsoumnaHypaTHbIMU NANTaMu yTenneHo yxe 6onee 40% kposenb B 3anagHon Espone u
bonee 76% B CeBepHon AMepuke.

TexHUYeckne xapakTepucTky MaTepuana 6nM3kn K ugeany, 3To fenaeT ero BocTpeboBaHHbLIM B
XKWUJIOM, KOMMEPYECKOM, MPOMBbILLIEHHOM CTPOUTENLCTBE, CEIbCKOM XO03SNCTBE (Npy BO3BEAEHWN
arponpPOMBbILLIEHHBIX U XXUBOTHOBOAYECKUX KOMMIEKCOB).




ABTOp CcTaTbMm:
Anekcen KannHKuH

Bepywuin cneumannct HanpasaeHus «MonnmepHole MembpaHbl 1 PIR» B
KOTTEOXXHOM MaJio3TaXXHOM CTPOUTENLCTBE.

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke
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