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Yepeonux Eecenuti, mexnuueckuti sxkcnepm,
Kunecnan-Ykpauna, 2. Kues

Kingspan IPNnano™
HOBOE NIOKOJIEHUE MATEPHUAJIOB B TEIIJIOU30OJIALINHN
U IO KAPHOH BE30INACHOCTM.
OI'PA’KJAIOHIUE KOHCTPYKIIUN

IPN (nano) — HOBOE MOKOJICHHE yTEIUIUTENEH TSl CEHABHY MaHenel kommanuu Kingspan

C 1 mtonsa 2012 rona Begymmii MUPOBOM MPOU3BOAUTENb CECHIBUY MaHenel - kommanus Kingspan
MIPUCTYNWIIA K NIPOU3BOJICTBY, Ha BceX EBpONENCKHX MOIHOCTSX, K HOBOMY IOKOJIEHUIO YTEIUIUTEIEH
st cenasud naneneid — [IPN nano. IsoPheNic (nano) niu IPN nano siBiisieTcst coOCTBEHHOM pa3paboTKoi
komnanuu Kingspan. OH OCHOBaH Ha HMCIOJb30BAHWM HAaHOTEXHOJIOTHI. B mepBoe Bpems SKCILUTyaTaluu
o0BekTa KodhHUIIMEHT TeTonpoBoHOCTH Oy1eT cocTaBiaTh: A= 0,0191 Bt/ (MK). C Teuenuem BpemeHu,
ATOT MOKa3aTeNb HeCKOIbKO cHmkaeTcs 10 A = 0,0202 Bt / (MK).

IPN (nano) npu3BaH co BpeMeHEeM 3aMEHUTh Npeablayliee nokosnenue yremmrens — PN, koTopsiit
BEJMKOJENHO ce0si 3apekomennoBai ¢ 2007 roga Kak ¢ TOYKU 3pEHUs MOKAapHOM 0E€30MacHOCTH, TaK U
M30JISIIIMOHHBIX CBOMCTB — €r0 KO3 GUIIUEHT TeruionpoBogHocTH Ob1 Ha 10% HWXKE U COCTaBIST A =
0,0220. Ha ceronHs, 3aka3uuk CMOXET MPUMEHATH MaHENH TOHbLIE HA 1 7% , 4eM NEHONONINYPETAaHOBbIE
Wik B 2,2 pa3a TOHbIIE, YEM C MUHEPAJIbHOM BaToOM, IpHU TEX K€ MU30JSALUOHHBIX CBOWCTBAxX, 4TO B
UTOTe BIUSET Ha LeHy ceHaBud naneneil. Kommanus Kingspan B 6mmkaiimme roipl OyaeT Mpou3BOINTh
CEH/IBUY [TAHEJH C IByMS TUIIAIU NTOJIMMEPHBIX YTEIUIUTENEH peyiarasi pblHKY ajJbTepHaTUBY Mexay [PN
u IPN (nano). [To moxapubiM cBoiictBaM IPN nano He Oyzaer yctynaTh npeapiayiemMy mokoneHuto [IPN.

Ha xoadpdunment temmonposoanoctu A = 0,0202 Bt / (MK) xommanus Kingspan naer rapanturo 25
JIET Ha HEU3MEHEHUE U30JILIMOHHBIX CBOMCTB CEH/IBUY NaHENIEH U LIETOCTHOCTh KOHCTPYKIIMH.

PacueTHbIil CpOK IKCIUTyaTaliii 00bEKTOB, BO3BEICHHBIX C IOMOIIBIO ceHIBUY manenen Kingspan
cocrasisieT 40 — 60 ner.

[ToueMy Tennu3onsALMs TaK BakHa?

Komnanus Kunrcnas BblaensieT TpU OCHOBHBIX MOMEHTA, IOUEMY BayKHA TEIJIOU30JIALMS 31aHUN
U COOPYKECHUI:

- TETUTOM30JISIIMA BIMSIET Ha IJI00aIbHOE MMOTEIUICHNUE;

- COXpaHEHHE 3HEPT UM 3TO - COXpaHeHUe AeHeT. Ha oTonnenue u oxnaxaeHue (KOHAUIMOHUPOBaHUE)
NpUXOJUTCA 2/3 BCeid 3aTpayrMBaeMoil SHEPTHH.

- cozmaHue KoM(OPTHBIX YCIIOBUH Ha paboTe U JoMa.

BeiBoa: eciir Bel XO0TUTE TOCTHYL aMOMIIMO3HBIX 11e1eid, TO Bam mpocTo HeoOX0MMBI COBpEMEHHBIS
MaTtepuaibsl. HAHOTEXHOIOrMM MO3BOJISIOT JOCTHYb TaKUX LIEJEH.
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Pucynok 1 - CpaBHenue KO3I(pPHUIHEHTOB TeIIONPOBOAHOCTH MATEepPHAJIOB, KOTOpbIe
NPUMEHSIOTCH B KauyecTBe YTeIUIUTe sl B CeHABHY NMAaHeJsIX
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BYAIBE/IbHI MATEPIA/IU, BUPOBU TA CAHITAPHA TEXHIKA

Bpems

Kax u3BecTHO, Takoil Marepual Kak MHUHEpalibHas (KaMEHHas) BaTa CO BPEMEHEM TepsieT CBOU
TEIUIOTEXHUYECKUE CBOMCTBA. TO €CTh, YCIOBHO MOYKHO CKa3aTh, UTO TOJIIMHA YTEIUIUTENS (B CEHIBUY
naHesnn) co BpeMeHeM ymeHbluaercs. C takumu xe yrermnutensMu kak IPN u IPN nano npoucxoaur
KpaiiHe HEe3HAYuTeNbHbIe W3MEHEHUs (YXyAIICHHs) TEIUIONPOBOTHOCTA (00 3TOM YK€ TOBOPHIOCTH
BBIIIIE).

bonee Toro, xommanus KuHrcman paer rapaHTHiO Ha HEU3MEHEHHE TEIJIOTEXHUYECKHX
nokazaresueil nmaneneit — 25 net! [1omoOHBIX (IONTOCPOUYHBIX) TapaHTHl HE B COCTOSIHMM JaTh HU OJWH
IIPOM3BOJUTEINb CEHABUY NTAHEJIEH B MUDE.

CtpourenbHas TEIIOU30JSAIUS (B YaCTHOCTH, CEHABUY [TAaHEIN) SBJIsETCS] Hauboiee YIKOHOMUYECKU
3G (HEeKTUBHBIM pEIIeHHEM CHU3UTH NOTPEeOJICHUE SHEPTUU U BHIOPOCHI MAPHUKOBBIX Ta30B.

[Ipumensis Takue matepuadisl (yremiurenu) kak [IPN u IPN nano moxHo skoHoMuTb 110 40% cpencts
Ha OTOIUICHUU ¥ KOHJIUIIMOHUPOBAHUU.

IHo:xapuas 6e3onmacuocts IPN u IPN nano

C aBrycra 2007 roga xkomnanus KuHrcmaH nmpou3BOAUT MaHenu ¢ ytersuteneM IPN, kotopsrit
OUYEHb XOpOILO cedsl 3apeOMEHJOBANl Kak MoxapoOe3omacHbll  yTemnuTenb. [lo cBoMM MoOkapHBIM
cBoricTBaM maHenu ¢ yremmreneM PN (Takke kak v [IPN nano) He UMEIOT OrpaHHUYCHHI 110 TPUMEHEHHIO.
B03M0XHO TOCTPOUTH JTFO00M 0OBEKT OT 1-if 10 5-1 CTENeHN OTHECTOUKOCTH.

[IpuMepsl peanu3oBaHbIX OOBEKTOB 1-ii (HaWBBICIICH) CTETICHM OTHECTOMKOCTH B YKpawHe, IJie
MpUMEHEHBI ceHJIBUY naHenu Kunrcnan ¢ yrerurenem [PN:

- HCK «Onumnuiickuii» (LleTpanbubiii craguoH). beiia peanusosana nogmuska Tpuoys 10 000 m?
CEHJIBUY MaHEJICH;

- TPLI «Oxean mia3za» (JIsiouackas miomanip, r. Kues). Orpaxkaaromue koHcTpyKiui. 50 000 m>

- Aspomnopt «bopucmons» (Kuesckas 0011, I. bopucnoss). Kposenbubie nanenu. 5 000 m2.

IPN nano u IPN sBistoTcs «JaJbHUMHU pojacTBeHHUKamu» meHononuyperana (ITITY, PUR).
OHu BHENIHE TaK)Xe JOBOJBHO MOX0XH. BHelHee oTivyne B TOM, YTO sSYEHKHU (Iy3BIPHKU C Ta30M) U3
koTopbix coctout IIITY Gosbiie, uem y IPN — 310 BUIHO HEBOOpY)eHHBIM B3rIsA10oM. A y IPN nano stu
My3BIPHKH €I11€ MEHbIIIE — UX pa3Mep HaXOUTCS Ha HAHOYPOBHE, TO €CTh UX Pa3Mep CPaBHUM C pa3Mepamu
MoJieKy1. IMeHHO 3a cyeT HaHOPa3MepPOB ITUX «ITY3BIPHKOB» U BOZMOXKHO CTAJIO TOCTUYb KO3 PUIIEHTA
TerIonpoBoACTH (¢ rapantuei 25 yet) A = 0,020 Bt/(m°K).

Tak BBINJSLIAT 1O MUKpOCKOTIoM: MuHapanpHas Bata (doto ciesa) u IPN nano (porto cripara).
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Ha doto cBepxy Bumno, uro IPN nano nmeer 3akpsoiTyio (!) ssaeucTyro CTpykTypy. I'a3, KoTopsIii
HAXOJUTCSI BHYTPU «ITy3bIPHKOB» MMEET JIydIIuil K03(pPUIHEHT TEIIONPOBOJAHOCTH, YeM Yy Bo3ayxa (A
cyxoro Bozayxa = 0,026 Bt / (m-K). Takum 06pa3om, BO3yxX HE MOMAAACT BHYTPh «ITy3bIPHKOBY» M Ta3 U3
ITUX «ITy3BIPbKOB» HE BBIXOIUT. bosee Toro, IPN nano «ue Goutcs» Biaruu u yasTpaduosera. To ectb,
JTaHHBIA MaTepua (yTEIIUTENb) SIBIISETCS] YHUBEPCATbHBIM:

- BEJIMKOJICTIHBIE TETJIOTEXHUYECKHE CBOMCTBA

- mokapHasi 6e301acHOCTh (0€3 OrpaHHUYCHUIA)

- IPOYHOCTH (Hecy1as cnocoOHocTh ceHaBuy naneneit ¢ IPN nano 6onbiie npumepno Ha 20%, yem
TaHeJIM C MUHEPAJIBbHOU BaTOM, TP TOM e TOJIIIIHHE)

- JIETKOCTh BCeil KOHCTpYyKIuu (ceHasuy nanenu ¢ IPN nano B 3 (!) pa3a jerue manenei, 4em ¢
MHHEPaJIBLHON BaTOM, MPU TOM K€ KOA(DPHUITMEHTE TEIIIOBOTO COMPOTUBIICHHUS - R)

- IONITOBEYHOCTH (PaCYETHBIA CPOK AKCILTyaTaruu — 60 JjeT)

- 9KoJIOTHUCEeKas 6e30macHOCTh (0e3 orpannueHuii kak B EBporne, Tak u B YkpauHe)

- JIETKMM MOHTaX (MaHenu Jierkue U npouHsie). «CpenHuid» Bec KBaJpaTHOrO METpa MaHeNId C
yremuresnem IPN nano — 10 kr.

- JIETKOCTh XpaHEeHUsI Ha cTpouTesbHOMU iomaske (IPN nano He Goutcs Biiaru u coJiHIa)

- OoJiee HU3KAs LIeHA IPU TEX ke TEIJIOTEXHUUYECKHUX MoKa3aTessx !

UToObl OKOHYATENIBHO Pa3BesiTh COMHEHUS, IPUBEAY TaKOM MPUMED UCIILITAHUSA:

Ecim na ob6pazer; tommmuaon 100 mm IPN unu IPN nano (1o moapHbIM CBOWCTBAM HJICHTUYHBI)
BO3JICMCTBOBATh ropenkor (cM (OTO HUXKE), a C APYrod CTOPOHBI 0Opa3iia 3aKpernuTh TEPMOMETP (€ro
BHJIHO Ha $0TO), TO yepe3 75 muHyT (1 gac u 15 MUHYT — BUTHBI Yackl Ha (DOTO) OECTIPHIBHOTO BO3CHCTBUS
psIMOTO OTH# (Ha 00pasiie HeT MeTalla), TeMIiepaTypa Ha TepMoMeTpe (C 0OpaTHON CTOPOHBI) ITOTHUMETCS
BCEro Ha 22 rpanayca.
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Ecnu Takoil ke SKCIEepUMEHT

IIPpOBECTH

¢ TIIY (ITenomommyperan) wumu c¢ [IIIC

(MeHOMOMUCTUPOIT), TO 00PA3Ibl OYIYT MOJHOCTHIO YHUYTOXKEHBI OTHEM B TEUEHUU HECKOJIBKUX MUHYT!
DTO KOCBEHHO MOATBEPKIAET MOXKAPHYIO Oe3omacHocTh yremnuTenei Kuarcman — [PN u IPN nano.
Ha namewm caiite: www.kingspan.ua Bl MoxkeTe mOCMOTpeTh MoKapHbI€ MPOTOKOJIBI Ha BCE TaHENN
Kunrcmasn, B ToMm yucne quist camoit oy asipHoit Tonmuuabl manenu - 100 mm IPN — EI 30 (30 munyT) 1 MO
(HEepacpocTpaHEHHUE OTHS).
Huxe Bol yBuanuTe coOpaHHble OCHOBHbBIE XapaKTEPUCTHKHU yTEITUTENEH, KOTOPhIe IPUMEHSIOTCS
B CEHJBHMY MaHENAX Pa3NWYHBIX NpousBoauteneil. Hamomuio, yto kommnanusi KuHrcman Ha ceroass
MIPOM3BOIUT CEHIBUY MaHENH co cieayromumu yrerumreisMu: IPN nano (¢ 2012 roma), IPN (¢ 2007 roxa)
U C MUHEPaJIbHOM BaTOM (3TH MaHeNnu I1eeco00pa3HO MPUMEHSTh B MPOTHUBOMOXKAPHBIX CTEHAX M JUIS

3BYKOU3OJISIIHH).

Cpasuenue naneJeii ¢ IPN nano u IPN c ITITY. IIIC u MunBartoii

Texunonornu XXI Beka

Texnonorun XX Beka

1M1 Matepuana, °C

Texuuueckue [y MIIC
MB
XapaKTCPUCTUKH IPN nano IPN (meHomonu- (IeHoI0NIHN-
(MuHBata)
yperaH) CTHPOI)
IIpumeHeHue B mpous-
BOJICTBE CEHJIBUY- Wrons 2012 Asryct 2007 C 1970-x C 1970-x C 1970-x
naHesen
Kosddunment
TETIOPOBOTHOCTH 0,020 0,022 0,025 0,038 0,044 (1)
yremmTens - A, Br/m'K
TonmmuHa yTEIUIATENS,
MIPU OAMHAKOBOM 90 100 110 180 200 (1)
TETUIOU30JISIIUN, MM
Bec «ycnoBHoI» nanenu
P OTHOM U TOH K€ 12,2 12,6 13,1 15,0 355()
TEIJIOM30JISIINHU, KI/KB M
Bec «ycnoBHo» nanenu,
2
K IOWAK 12 M7, 146 151 157 180 426 (1)
(ycnoBHO 1M mupuHa 1
12 M jyiMHA), KT
PacuerHslii cpok 60 50 40 30 25
JKCIUTyaTaluH, TOJl
Hrotrocts . 40 40 40 20 110
HaIOJIHUTENIS, KI/M
- MPOTIHOCTD fa 100 100 100 100 65
pactskenue, klla
- MPOYHOCTH Ha CXKATHUE, 150 150 150 20 70
klla
- MPOYHOCTH Ha CJIBUT, 150 150 150 30 60
klla
HenpepriBubiil | HenpepsiBubiit | HenmpepriBublit |  CkienBaHue CxiienBaHme
C110co6 Mpom3BONICTEa rporecc nporecc nporecc OOJIUIIOBKK ¥ | OOJIMIIOBKY H
3aMOJIHEHUS 3aIOJTHEHUSI 3aIOJTHEHHUSI YTEILTUTEIS YTEILTUTEIIS
IIaHeIn MaHeIU TaHEeIU [TV xneem TIITY kneem
MakcumainbHas TeMr[e-0 150 150 100 80 200
parypa skcruryarariu, °C
Tewmeparypa fecTpyk- 350 350 250 80 650
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HO)KapHLIC TIPOTOKOJIbL

N EI 7 (!), M1 unn
JUTSL CTSHOBOM MMaHeH

TonmHOH 100 MM EI 30, MO EI 30, MO M2 (zaBucut ot | EI 3 (1), M2 (1) EI 60, MO
(peanbho!) TIPOU3BOTUTEIS )
IToxxapHbIe IPOTOKOJIBI EI 15 (1),
JUIA CTCHOBOM HAHCIH EI 90, MO EI 90, MO MU M2 s o Mo 1) | E1 180, Mo
TosuHOor 200MM (3aBHCHT OT
(peanmbHO!) TIPOU3BOTUTEIS)
Toxcmanocts, T1 — Maio
TOKCHYHO, T4-0c000 T1 T1 T4 T4 T1
TOKCHYHO
IMoxxapHas 6e30macHOCTH

Ja na HET HET na
(peanbHO!)

Emie HecKOIIbKO MHTEPECHBIX CTATUCTUYECKUX NaHHBIX: B EBpoOIIE, CEHABUY MTaHEIN C MUHEPAIbHOU
BaToi KpaitHe HenomyssipHb! (!). Hampumep, B I'epManum, u3 Bcex CEHAJIBUY MaHENEH peaqn30BaHbIX B
9TOH CTpaHe, MUHEPAIOBaTHBIX — TOJIBKO 1%. Bee ocTanpHble — 3TO OJMMEPHBIE YTEIJIUTENN B CEHIABUY
na”ensx (IPN nano — monumepHbIil yTEIUIUTENB).

IlpuMeHeHMe cCeHABMY MaHeeH ¢ Pa3JIMYHBIMHY YTEIUINTEeAIMU B Pa3HbIX cTpaHax (2011 rox)

IIponieHT pbIHKa CEHBUY ITAHEJIEH B CTPAHE:
CTPAHA [TonumepHsle yremmrenu
VYrennurens - MuHepanpHas Bata
(IPN nano, IPN, PIR, PUR, PPS u ap.)
I'epmanus 99% 1%
[Tonbma 90% 10%
VYkpauna 50% 50%

Oto cootHomeHnue gaHo Ha 2011 rox. IIpornos Ha 2012 rog — 55% nonumepsl u 45% MmMuHBaTa
B Ykpaune. [IpumepHo uepe3 10 neT moauMepHbIX yTEIUIMTENEH OyAeT HCHOIb30BaThCsl B YKpauHe B
CEeHJBUY TaHensix — okoiio 90%, MmuHepasibHast Bata OyaeT uMeTh okosio 10% pblHKa CEeHJBUY MaHENIeH.
To ectp, Ykpauna uepe3 10 et nmpuOIM3UTCA MO «IUBUIM30BAaHHOCTH» K CETOJHSIIHEMY PBIHKY
[Tonpmn.

BoiBoa. [{uBnin3oBaHHbIE CTPaHbl YK€ JABHO NEPELUIM HA MOJUMEPHBIE YTEIUIUTEIH, TaK KaK
OHU UMEIOT HEOCTIOPUMBIE MPEUMYIIIECTBA NIEPE]] MUHBATON. YKpanHa MOKa K 3TOMY TOJIBKO CTPEMUTCS.

Kommannss KMHI'CITAH TakoMy pa3BUTHIO CIOCOOCTBYET W MPOAOJDKAET Pa3BHBATH PBHIHOK
CEH/IBUY NaHesield B YKpauHE B LUBUJIM30BAaHHOM HANpPAaBJIEHUH, UCIIOJIb3Yys HOBEHIINE TEXHOJIIOTMH B
cBOMX naHessx, npumenss - [IPN u IPN nano.

CeHnBuY MaHey, B KOTOPBIX puMeHeH yrermuTels [PN nano (A = 0,020 B1/(m'K)) peanusyrorcs
noJ1 ToproBoit mapkoii - THERMALsafe®.

CeHBu4 naHenu, B KOTOpbIX npuMeHeHs! yrernnutenu IPN wnm IPN nano (He uMeroT orpannueHuit
TI0 TTOKAPHOU 0€30MaCHOCTH) pean3yI0TCs 1Mo TOproBoii Mapkoii - FIREsafe®.
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