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MPOEKTUPOBAHWE
BUBPOLLYMOW3ONsALUNn

B OI'PAXKOAKOLLINX
CTPOUTESTbHBIX KOHCTPYKLINAX




A

1.1.
1.2
1.3.
1.4.

1.5.

1.6.
1.2

1.8.
1.5.

NPOEKTUPOBAHUE BUBPOLLIYMO-
N3OIALNN B OI'PAXXOAKOLLINX
CTPOUTESIbHbIX KOHCTPYKLUAX

HacToawwmia pasgen pekomeHgaunin paspaboTtaH B CnegyroLem cocTase:

ObLline TexHWUYecke TpeboBaHWA K MaTepuanam Ana BUOpoLIYMON30NALUN,

ObLwne TexHu4eckne TpeboBaHWA K M34eNUAM ANA BUOPOLLIYMOWUZONALMIA;
TexHWYeCKe XapakTepWUCTUKKM MaTepruanos 1 nsgennin mapkwn Penoterm® ansa suépo-
WymMouzonaurK: Penoterm™® HAM N3 (3); Penoterm® HNM N3 (K);

CpaBHeHWe XapakTepucTUK MaTepruanoB 4NA BUBpoLUymMon3onauum mapku Penoterm®
C 3aMEHWTENAMW K aHaNoramu;

PekxomMeHAaUWKW NO NPOEKTUPOBaHWIO BMOPOLWYMOW3ICAAUMKA U3 MaTepuanos U u3aennia
Mapkn Penoterm™

1.5.1. OBwme CBEASHWA,

1.5.2, duzanveckne BeNMYUHEl U 8JUHKMLEI M3MepeHUA;

1.5.3. NpWHLUWNEI BWOPOLWUYMOW0AALMK NPW YCTPONCTBE «NNaBaoLLnx» Nono.;

1.5.4. PacyeT BUOPOLLYMOM30NALMA B MHOTOCNOWHOM OF PaxAeHnm,

1.5.5. OnpegeneHue MHAEKCA MPUBEACHHOIO YPOBHA YAAPHOIO LWyMa Nog
MEAAYITAXKHbLIM NMEPEKPLITUEM C NOAOM Ha 3BYKOM3ONALWOHHOM CNoe.

OcHoBHbIe yKa3aHwA No NPOW3BOACTBY paboT Npw YCTPOWCTBE B O paXAatoLnx
KOHCTRYKLMAX BUOPOLWYMOWIONALWK U3 MaTEPUanoe U uigenunin mapku Penoterm®,
MNpumeHeHWe geMn@epHbIX NEHT NpW YCTPORCTBE NOKPLITUA NOAA, NEXaLlero Ha 3ByKou-
30MAUMOHHOM choe Penoterm®;

OCHOBHEIE OWWWGBKKW NpW YCTPONCTEE BUBPOLUYMOMUIOAALMKA U WX NMOCNeACTEWA;
TunoBble y3Abl N0 YCTPOWCTBY BUOPOLWYMOW30AALMK N3 MaTepnanos U M3gennin Mapkn
Penoterm®;

MNpumepsl pacdeTa BUEBPOLLYMOW3ONALNK B COCTABE MENAYITAXHEIX NEepekpeITURA rpax-
AAHCKWX 34aHniA;

PekoMeHAYEMbIE TONLWWHBI BUOPOLWYMOW3ONAUWK N3 MaTePUanoB KU U34ennii Mapki
Penoterm™ ana obecneqeHws Tpebyemoro UHAEKCa 3IBYKOWN30NAL Y,

Brnbpo3awmTa KOHCTPYKLUWA 343HWIA OT BO34ENCTBMIA METPONONNTEHA, XeNe3Hblx 40por
1 aBTOMOBWMNLHBIX MarucTpanei;

JonrogeyHocTe Matepuance Penoterm™



1.1. O6wme TexHUUeckue TpeboBaHUa K MaTepuanam ansa
BUGpOLLIYMOWNZONALUN

1.1.1. Matepwan 4na BM6ROWYMONIOAALMIN JOKEH XapakKTepu3oBaTLCH BAZKOYNPYrMMn
CBONCTBAMK W 06N3AaTE AMHAMWYECKOW XKECTKOCTRIO He Bonee 250 MMa/m.

1.1.2. Matepwnansl Ans BUGPOLWYMOWIONALMK, NPUMEHAEMbIE BHYTPW NOMELLEHWIA
KWMLK 1 0BLUECTBEHHLIX 24aHWA B CyX0A HOpMansHoW cpege npu Temnepatype 15-30
°C 1 OTHOCUTENBHOW BNaXHOCTK BO34yxa He Bonee 65 %, He AONXHb! BEIAENATE B OKPYXa-
HOLLYH Cpedy BpeiHble BELLECTBA B KONWYECTBaX, NPeBbILWLaLWnX NpeaensHo 4onyCcTMble
KOHLEeHTpaLumn,

1.1.3. Matepwanbl gna BnBpoLIYMON30NALMK, BHYTPW NOMELLEHWIA C MOBbILLUEHHON
BNAAXHOCTEH, NPKW NOBRILLEHHEIX WKW NOHMAKEHHEX TEMN2RaTYPaX, a Takke NnpumMeHaeMel2 ana
HaPY>KHOW OTAENKU 34aHUA U COOPYXKEHWNIA, A0MKHEI 06najaTe NOBLILLEHHOW BOAOCTOMKOCTRIO,
CopbuoHHaa BNaKHOCTb aKyCTUYECKNX MaTEPWMANos N N34ennia AonxHa BbiTe He Gonee 10 %.

1.1.4. AnHamMu4ecknii MOAyNE YNpYrocTi Matepuanoe £, Ans BUOPOLWYMONIONALWN,
NEUMEHAEMBIX B CTROUTENEBHEIX KOHCTPYKLWAX B KAYECTEE yNpyrux a1eMeHTos AnA ocnabne-
HWA NepegaqYy CTPYKTYPHOrO 3ByKa (BMbpaunw), gonxeH 6biTe He bonee 10 MIa.

1.1.5. YaeneHasa 3¢ dpekTMBHAA aKTUBHOCTL ECTECTBEHHbLIX PAAVNOHYKNWAOE B MaTeprane
Ans BUbpoLyMon3onauun A, He A0MKHA NpeBkIllaTe NpefeNnbHEIX 3Ha4YeHU, YCTaHOBNEHHbIX
e [OCT 30108.
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1.2. O6wme TexHNYecKMne TpeboBaHNA K N34eNnnam ans
ENGpOoWYyMOUSONALNA

1.2.1. M3genna gna enbpolyMON30AALMKA B W3N0OME A0/MKHBEI MMETE OAHOPOAHYIO CTRYK-
Typy BE3 NYCTOT 1 paccnoeHwWia.

1.2.2. M3genwa ana enbpoLUyMOoN3oAaLMKA A0MKHBI MMETE OAWMHAKOBYH TOALLWHY NO
BCEI NoBepxHOCTK. TpeboBaHWA K dopmMe K 4oNyCKaemMblM OTKNOHEHWAM OT HOMWHANBHOMN
TONLUWMHBI A0MKHBI BbITE YCTAHOBNEHLI B CTAHAAPTaX WK TEXHUYECKWX YCNOBUAX Ha U3genns
KOHKPETHEIX EMAOE.

1.2.3. U3aenna Ana BMBPOLLYMOUZ0NALUUK, BbINYCKAEMbIE B BUAES PYNOHOB, 40/MKHEI
obecnednBaTs MHABKE yAYYLLIEHWA M30AAUMK YAAPHOTD LWyMa NepekpeiTMeM He meHee 18 ab6.

1.2.4. YnakoBbiBaHWe roTOBOA NPOAYKUMWA NPOM3BOANTCA B NASHKY NOAN3TUASHOBYHO
no FMOCT 10354, obecneynBaloLLy COXPaHHOCTE OT NOBPEXAEHWA, 3arpA3IHEHNA NpK XxpaHe-
HWW, TPAHCNOPTUPOBaHWK 1 obpalleHW NpogykumKn. HapylleHue LenocTHOCTY YNakoBKK He
,EI,DI'I}I'CK&ETEH.

1.2.5. Matepwansl 4ONXKHbLl XPaHWUTLECA B YNaKOBaHHOM BUAE B KPbITEIX CKNAACKUX NOMe-
WeHWAX, MCKNDHa oWWx NonajaHWe NPpAMBIX CONHEYHBIX J"Iy"-IEL':i W BAarv, Ha paccToAHWK He
MeHee 1 M OT HarpesaTenbHbIX NpUBOpPOoE.

He gonyckaeTca COBMECTHOE XpaHeHue MaTteplanoe ¢ KWCNoTami, LWenoyYamm, pacteo-
PUTENAMK WM ADYITUMK alrPECCUMEHBIM BELLIECTEAMIA.



O

1.3. TexHNUYeCKWe XapaKTepUCTUKN MaTepuanos u Nsgenuin mMmapku
Penoterm™ gna enbpowymonzonaymn: Penoterm * HIMM N3 (3);
Penoterm™ HIM N3 (K)

1.3.1. W3genwa Toproeoi mapkn Penoterm *npon3BogaTca B CO OTBETCTBWW € TpeBoBaHK-
Amn TY 22.21.41-003-82799613-2017, NOCT P 56729-2015.

1.3.2. Uagenna Toproeoid mapky Penoterm™ MaroTaennearTcs IKCTPY3IUOHHEIM METO40M
W3 MOAWNPoNWAEeHa C BBeAEHEM BCNEHWBATENA, CONONNMEPOB, aHTUNWPeHoB, cTabunnsnpy-
HOLLWMX 1 APYTuX TexHonornyeckinx gobasok. JaHHan peuenTtypa cneuynansHo paspaboTtaHa gna
NEUMEHEHWA B KA4eCTBe BMBpoaemMnupyLeld NPOCNONKA B KOHCTPYKLMAX «MNaBaLLMX»
CTAXEK B COCTABE NOMOE C LENb0 yAyYLUeH WA M30NALWK YAApHOTO U BO3AYLLIHOIO LuywMa.

1.3.3. Penoterm?® HIMM J13 (3) - 3KCTPY3WOHHLIN MaTepuan u3 BCNeHeHHOro Noau-
nponuieda ¢ EBedeHnen cneyuansHex N1acTgUuUnpyownx 4o6aBoK, NPUAAHLLINX emMy
HeoBX0ANMYH 3NaCTUYHOCTE.

1.2.4. Penoterm™ HMM N3 (K) - 3KCTPY3IWOHHEIA BCNEHEHHEIA NOAWMMER, KOMMO3WUT NOAM-
nponuieda v noauatuneHa, CodetTaHye NoAUNPonUaeHa U NONU3ITUAEHa NpUAaeT MaTepuany
NOBBILLEHHY 3NacTUYHOCTb 1 yMeHbLUaeT 3¢pdekT BoNHODBpasoBaHnA NpW ero yknagake.

1.3.5. AHamMuueckne xapakTePUCTUKW NoaMnponuieHa mapk Penoterm® npeacrae-
neHkbl B TAbN. 1.1,

fatauya 1.7
r"itfj"l'ﬂ."l-'nlu‘.fff__h‘l..lf AJPOaKMEPUCTILKL NOAUNDONUAEHD MODKU Penoterm”

Aunamuveckuld modyae ynpyzocmu (E8) u omHo- | MHdekc yayYieHus
Pt CUMeNsHOE CHAMUE (E) MaMmepuana 38yKouso- | U30AAyuU ydapHozo
Mamepuan wn | MAYUOHHOZ0 CAOS NPU Ha2PY3Ke Ha Hezo 8 [1a wiyma', AL,,,06
2000 5000 Hazpysko |Hozpysko
£d, MlNa £ £d, Mfla £ 2000 fla | 5000 fla
5 0,16 0,034 0,25 0,059 22 20
Penoterm® 6 0,18 | 0,030 0,28 0,057 24 21
HIM N3 (3) 8 0,21 0,027 0,32 0,054 28 22
10 0,24 0,024 0,39 0,051 29 23
Penoterm® 6 0,11 0,025 0,15 0,056 23 20
HIMM N3 (K} 8 0,12 0,027 0,31 0,053 26 22
10 | 0,14 0,024 0,20 0,051 28 22
lpunevarue
1 - MHAEKC ynyylleHns M30AALUMK YAAPHOro Wyma AL «NNaeakowymMmny» CTAXKKAMWU C NOBEPX-
HOCTHOM NAOTHOCTRIO 100 Kr/m?, yNoXeHHBIMW NO SBYKOUZOAALMOHHBIM NPOKAaAKaM 13
BCMEHEHHOro NonunponuieHa mapki Penoterm® .

1.3.6. Tunopazmepsl U3gennin Uz nonunponuieHa mapku Penoterm®™, Beinyckaemeie
B pynoHax, npejcrasnexsl B Tabnuye 1.2.



Tfatauya 1.2

TUF?DILJGEJ‘.JIEIGM usdeautl uz A0AUNOOAUAEHD MOPKU Penaterm®

leomempuyeckue xapmcmepucmuxu pynoHa

|
HaumeHosaHUe MaOmepuatd T— itlupun, g — ‘ ”ﬂﬂmaab ‘ tgem
MM MM M
Penoterm™ HMMN N3 () 5 1300 50 [ 65 | cepkIi
Penoterm™ HIMM /13 (3) 6 1300 50 i 65 | cephblIi
Penoterm® HNMN N13 (32) 8 1300 50 | 65 | cepblii
Penoterm™ HMM /13 (3) 10 1300 50 | 65 | cepuil
Penoterm® HMNMN N3 (K) 3 1300 50 | 65 | cepblii
Penoterm™ HMMN N3 (K) 8 1300 50 65 | cepulit
Penoterm™ HMM N3 (K) 10 1300 30 I 39 | Cepblia

1.3.7. PU3NKO-MEXaHNYeCKNe XapakTepucTk matepmana Penoterm® npeacrasneHsl

B Tabnwue 1.3,

Tabauua 1.3

PUILKO-MEXOHUYECKLE Xapakmepuomuky noJunponuieda Mapku FPenaterm”

iz HaumMeHosaHUe noKkazamens e
nn IHOYEHLE
MNpoYHOCTE Ha CkaThe Npw NHeirHolh gedopmaun, MMa
1 10 % 0,019
25% 0,058
50 % 0,183
2 AnanasoH pabounx Temnepatyp, °C. ot -40 A0 +150
3 | Koagp¢puumenT TennonposogHocTh, Br/m-K 0,034
4  Koa¢pdpuumeHT naponpoHuLaemMocti, Mr/m-y-1a 0,001
5 | BoaonornouweHune 3a 24 4 npwn 22 °C, % no obbemy 0,74
NuHeiiHan TemnepaTypHan ycajka B TeHeHne gByX CyTok, %
5 t=70°C -
t=100"C 1,06
| t=140°C 3,00
r4
7 KaTeropww noxapHoi onacHocTy E;
T3

1.4. CpaBHEeHWe XapakTeEpPUCTUK MaTepManos 4ns BuGpowymonsonaynm

Mapku Penoterm® c 3SaMmeHUTENAMIM U aHanoramm

1.4.1. CpaBHeHWe XapakTepuCcTK MaTeprManos AnA BMOpOoLLYMOM30NAL MK Mapk Penoterm®
€ HEKOTOPbLIMK 3aMeHWUTENAMK U aHanoramm npeacTagaeHsl B Tabn. 1.4,



Tatauya 1.4

lf__ll'_JC.'G.".f‘.?n'-fHE‘ XAPOKMEBPUCMUK NOAURDOMNUAEHT MOKU Penaterm™ ¢ 3aMeHUtmesamMu

LI QHAA020MU

HauneHogaHue Mam Epuana

TaoawuHaG cA0A, MM

NHOeKE yayqieHUs uz0aayuu

ydapHozo wyma', AL, 06
Penoterm™ HIMMN N3 (3) 5-10 22-29
Penoterm™ HMM N3 (K) B-10 23-28"
ApeBecHOBONOKHWCTas NNKTa «Co-
¢TOOpaA» (MNOTHOCTEIO 220-270- Kr/ 10 19
m?) FTOCT 4598-86
JKCTPYAMPOBAHHLIA NEHONOANCTI- 20 21

pon (XPS) NOCT 32310-2012
[punevarue

!~ MHAeKC ynyulleHna n30nauui y4apHoro wyma AL «nnasatoMMm» CTAXKaMW C NOBEPX-
HOCTHOM NAOTHOCTRIO 100 Kr/M?, yNOXEeHHBIMW NO IBYKOUZONALMOHHBIM NPOKNagKam 13
BCMEHEHHOro NonMnponuneHa mapku Penoterm®.

1.5. PeKOMeHAauun No NPoeKTUPOBaHNI0 BUGpoOLLIYyMON3oNaLnn

M3 maTepwuanos n usgennin mapkwn Penoterm ®

1.5.1. Ofwyue ceedeHuUA.

Lym - BoCNpUHMMaemMble CyX0OM HEPerynapHbie konebanna 6e3 3aKkoHOMepHoA
3aBMCUMOCTW, KOTOpPbIE ABAAIOTCA NOMEX0 (pasgpaXaloT HEPBHYI0 CUCTEMY

yenoseka).

MPUYNHON BOZHMKHOBEHUWA WYMa B 34aHUSAX ABNSIOTCH BHYTPEHHWE 11 BHELWUHWE MCTOYHKIAL
BHYTPEHHWE UCTOYMHWUKW: MHXEHEPHOE |1 CaHWTapHOo-TeXHWYeckoe obopyaoBaHne;
FPOMKWIA pa3roBop; rPOMKas My3bIKa; LUYM OT 3NeKTPOUHCTPYMEHTOB U Ap.;

BHEWHWE MCTOYHWUKW: TRAHCNOPT, NPOMEILLNEHHBIE NPEANPUATAA 1 4p.

B apxuTeKTYpPHO-CTPOWTENEHOW aKyCTWKE pasanyarnT Clegyolme Buabl LYMOB:

*  BO3AYLHLIA — 3ByKOBLIE KONEBaHWA B BO3AYWHOW cpede, NPoXoasaLLe Yepes ToNLLY
KOHCTRYEL 1 Hepe3 HENNOTHOCTH B COEJMHEHWAX CTROWTENEHLIX I(DHCTP}I’KLLHH:

. yp,aprlf—ﬁ - 3BYKOEbIE KDJ’IEEEIHI-"IFI, BOSHWKAHOWWE NP MEXaHWNHECKINK EIDBAE‘I:"IETEHRK

Ha orpa;Aatowme KOHCTPYKLWA (NepekpLITUA, CTEeHBbI);

*  CTPYKTYPHEIA - 3BYKOBLIE KDNebaHWa, pacnpocTpaHaoLLMecs No 34aHMI Yepes
BHEPMF!}"I‘DU.‘HE KOHCTEYKLW K1 WX AHECTKINE COeaMHEHIA.
CNOXKHOCTE 3BYKOM3ONALMOHHBIX PACHETOR Ha CTPYKTYPHBIA WyM 0BYCNOBNEHA TEM,
HTO NO KOHCTPYKLUWAM 34aHWA MOMYT PacnpoCTpaHATECA PazNWHHBIE TMNBI YTIIDYT X BOMH
(NnpoaonbHbIe, M3rMBHbIE, CABUIOBLIE U KPYTWABHDBIE), KOTOPbLIE NPW NPOXOXAEHUNA Yepes CThIKN
TPaHCHOPMUPYIOTCA € PasNUYHBIM BKNAACOM B U3Ny4YeHue LWyma. Takoe obunme napameTpoe
BOMNHOBONo ABWVXKEHWA 2aTPYAHAET dHAAM3 NOMAYHAEMBIX pELIJEHHI.T"I.



B o6wem cnyyae Npy nepejave 3BYKOBOW IHEPTUW Yepes OrpaxkAatoLLyo KOHCTRYKUMID
pasnu4aroT (cv. pyuc. 1.1):

Puc. 1.1. fipoxoxcdeHue 38ykoeall IHepaUU Yepes 02paioaouyro KOHCMPYKYUD

//
O

OfHWM U3 LLIMPOKC UCMONB3YEMBIX MEPONPUATWIA No Bopebe ¢ WyMoM ABNSETCH 3BYKOW-
300AUMA - 3TO N30AALMA LWIYMa KOHCTPYKUWAMK. 334a48, PellasMan MHXEHEPHbIM PacyeTomM.

M3onauWa Bo3yWIHOMO WyMa (3BYKOW30nAUWA) R, 4B - cNocobHOCTE Orpaxjatowlein
KOHCTPYKLUWW YMEeHbLUATE NPOX0AALLIMIA Hepes Hee 3ByK.

B maTemaTM4YeckoM BUAE OHA NpedcTaenaeT coboil AeCATUKPATHLIN 4eCATUUHBLIA nora-
pWUGM OTHOLWEHMA NajaloLleid Ha orpaXaeHle 2BYKOBON IHERTUM K IHeRrv, npoLlesLlei
Hepes orpaxjeHune.

B CM 51.13330.2011 [1] no4 3ByKOM30AAUMER BO3AYLIHOMD WYMa NoApasyMeBaeTcs
obecrneyrBaeMoe paszfensonmM 4Ba NOMELLeHUs OrpaxieHnem CHIKeHe YPoBHe: 3ByKO-
BOro A4BnNeHKMA El,qEr, MNMPUEEAEHHDE K YCNOBWAM PABEHCTELD NNOLWAAN DFPEIJK,EI,EIGLLI,EF‘I KOHCTPYK-
LMK 1 3KBMBANEHTHOW NACLWAAM IBYKONOMNOWEHWS B 3aLUMLLAEMOM NOMELLEH A

R=20-1g(p/p)-20"1g(p,/p,)+10-Ig (S/A); (2.2)

R=1L -L,+10"lg (5/A); (1.1)

rae L1- YPOBEHE FEYKOBOIG AaBNEHIMA E NOMELLEHI C MCTOHHMEKOM ZBYKA, ,E[E,
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L, - ¥POBEHL 3BYKOBOrO AABNEHKMA B 3alMLLAEMONM NOMELLLEH AN, ab;
S - NNOLWaAk OrpaxaloLei KOHCTPYKLMK, MY,

A - 3KBMBaNeHTHAaRA nnowaiks 3BYKONOrNowWeHWA B 3allMaemMomM
NOMELLEHWK, M? .

SKBWBANEHTHAA NNOLWA/bL MNOTNOLWEHWA (MOBEPXHOCTY WKW NPeAMETa) - NNOLWaAL NoBepx-
HOCTU € K03 dULMEHTOM 3BYKONOrNOWEHWA a = 1 (NOAHOCTEI NOMOLLAILLEN 3BYK), KOTOPaRA
NOrnoLIAeT TAKOE ¥e KONUYeCTEO 3BYKOBOW IHePTUW, KaK 1 JaHHaA NoOBepXHOCTE MW NpeaMer.

KoaduuneHT 3ByKONOrNoLWEeHUA ~ OTHOLIEHWE BENNYMHBI NOTNOLLEHHO (TO ecThb He
OTPaXeHHOW OT NOBEPXHOCTK) 3BYKOBOW SHEPrvKM K BENWYMHE Na4atoLLeil sHeprun.,

Ncnone30BaTth 408 MHKEHEPHbLIX PACHETOB U30N1ALWK BO3AYLUHOIO LWyMa R Heya06Ho,
TAK KakK CNOXKHO 1 TPYAOEMKO BeIYWCNATL YPOBHW 3BYKOBOTO AaBNEHWA [ (KOTOpLIE NpeacTasnsA-
T CO0BON 4eCATUKPATHLIN ABCATUYHBIA norapidgm OTHOWEHWA KBajapaTa 3BYKOBOro A3aBNeHWA
K KBagpaTty NoporoBoro AaeneHna B Ab; noporosoe gasneHue p, = 2 - 10~ lNa), a Takxe
IKBUBANEHTHYH NAOWEAL 3BYKONOMOWEHWA A B 3aLUMLLEEMOM NOMELLEHW. [To3TOMY B
NPUENaAHBIX pacyeTax MCNoNB3YIOT JEYIYH BENMYMHY — MHASKC N20A8UKMK BOZAYIUHOND WyMa,

MHaexe nsonaumn BosayliHoro wyma R, b - BeanyunHa, cayxalan Ana oueHkM 3ByKo-
HEDJ’IMD}"HJUJ,EH CNOCOBHOCTH orpaxaeHnda odHUM HMCNom, OHa onpedenaerTca NyTeM Cconocrae-
NeHWs YaCcTOTHOW XapakTepUCTKW M30AALMIW BO3AYLLHOMO WYMa CO CNelMansHoi oueHoYHOoM
KpUeoid B ab.

1.5.2, @uzuyeckue eeAuYUHbl U eQUHUYE! UIMEPEHURA

CM 51.13330.2011 [1] ycTaHOBASHLI CNedyoLMe HOPMUPYEMBIE NOKa3aTenu

3BYKOW3ONALMN:

1) ANA BHYTPEHHWX OrpaxAaroLLMX KOHCTPYKLIMIA:

' MHABKC M200AUKMK BOIAYILUHOMG WymMa RM, A6 (ANA BepTUKANEHLIX 1M TOPWI0HTaNbHEIX
KOHCTPYKLAWY;

*  WHABKC NPUBEAEHHOrO YPOBHA yaapHoro wyma L, AB (TONbKO Ansa nepekpbiTui);

2) ANs HapYXKHbBIX OrpaxAatolmMx KOHCTRPYKLUWIA (B TOM YMCNe OKOH, BUTPaXHbLIX

OCTEKNEHWMIAY

*  M30NAUMA BHELUHEero Wwyma, Npon3soarMoro NoToKoM ropoicKoro TpaHcnopTa
RTpaH, AB.

B cooteercreuuK c MNpunoxerduem CMN 51.13330.2011 [1]:

* MHASKC M300AUMK BO3AYLLIHOMO Wyma, 4B - 3T0 BEAWYMHE, CNYKAWEAA ANA OUEHK
O4HWM YHMCAOM MZ0NALMK BO3AYLLHOMS WyMa orpax;gatollell KoHCTpYKL e,
OnpegenaeTcs NyTemM cONOCTaBAEHWA YaCTOTHOW XapakTepucTKK M3CNALMI
BOZAYLWIHOMO WymMa o cnedvanbHBIM HORPMAaTHUEHBIM CNEKTROM,;

' WHABKC NPWBEAEHHOIO YPOBHA YAapHOro Wyma, A - 3To BeNW4KHa, cmyKallas 4na
OLIEHKM OAHWUM HMCIOM W30AAUUK YA3PHOTO WymMa nepekpbeituem. OnpegensieTca
NyTeM CONOCTaBNAEHWA YaCTOTHOM XapakTepucTukn NPUBEAEHHOIO YPOBHA YAAPHOro
WyMa nog nepekpsiTiem co cneyuansHbiM HOpMaTUBHEIM CNEKTPOM.

MHAeKke n3onauun BO3AYWIHOIO Wwyma R, Ab, HOPMWPYETCA B 3aBUCMMOCTI OT CNeyHo-
WKMX NapameTpoe: PYHKUWA 34aHWNSA; PYHKLWA NOMELLEHWRA; TUMN OrpaxAarLLei KOHCTPYKLMI,
}¥apakTep pazgenfemMelxX orpaxaeHUeM NoMeLeHn .



WHAeKC NpuBeaeHHOro YPoOBHA YAapHOTo WyMa L, AB, HOPMUPYETCS B 3aBUCMMOCTI OT
CneaytolWmx NapaMeTpoB: GYHKUMA 38aHKs; GYHKLNA NOMELLEHWS; TWN NepeKpeITUA KOHCTPYK-
LiWW; XapakTep pasgensembix NepekpbiTMem NomMeLeHmii,

06 (dB) - peynben - gonbHaa egnHKLla 6ena, paBHan OQHON AECATON 3TOA
eAnHNULL. Ben BbipaXkaeT OTHOLLUEHUE ABYX 3HAYEHWA IHepPreTUYeCcKo BENUYNHLE
AECATUYHBIM NOrapPMom 3Toro oTHOLLEHWA.

OTHoweHwne D, ABYX 3HAYEeHWA 3HepPreTUYeCcKo BENWYKnHBI P, Takoi Kak
MOLLHOCT L, IHEPrKA, NIOTHOCTE IHEPIrvMU U T. N., BelpaXKeHHoe B geyunbenax, onpe-
Aensaerca no opmyne D =10-1g (P,/P ). YBenu4eHNe I3HEpreTUHECKOW BENUYUHBI
Ha 1 gb o3HauaeT ee yeennyedme B 100,1 = 1,259 paza

1.5.3. Mpuryuns euEpowyMou3onayul npu ycmpolcmee «NAGeaioux» noaoe

BuIBOP KOHCTRPYKUMK «NNaBaLWEro» NoNa onpeaensaeTcs HasHayeHem nomMeLLeHuia
W 343HWIA, B KOTOPLIX NpeAnofnaraeTca yCTPOUCTBO NoAa, a Takxe TUNoM U TONLWMUHOW HecyLen
NAWTEI MEPEKPBLITAA B XKWAbIX N 0BLECTBEHHbBIX 34aHNAX.

«MnaearoLLnii» Non NpeacTaBnseT coboil NAUTY UNK CTAXKY U3 BeToHa, acdansta uaun
APYrux NoA0BHEIX MaTepUanoe ToNWWHOR He MeHee 50 MM W NOBEepXHOCTHOW NNOTHOCTLI He
meHee 100 kr/m?, yknagblBaemyto Ha CNOW yNpyroro 3onauvoHHoro martepuana Penoterm® .

3HaYeHWA NHASKCOB NPUBEAEHHOID YPOBHSA YAaPHOro WyMa ANs NePeKpPLITUA ¢ NAUTaMK
CNACLIHOro Ce4YeHWUd cnegyeT NpyHUMaTe no taén. 1.5.

Tabauyn 1.5
3HaYeHuA uHdekcoe npueederHHo20 ypoeHs yoapHozo Wwyma 443 nepexpuimull
C AaumaMu CnAoLUHO20 CEYEHLA

MosepxHocMHOA NACMHOCME Naumel  OpuermupogoYHaa MOALUHT
. Sraverus L, 86
nepexpoimus, k2/m* AWML NEPEKPLIMUS, MM T
150 _ 60 86
200 820 84
250 100 82
300 120 80
350 140 78
400 160 77
450 | 180 76
500 200 75
550 220 74
600 240 73

WNHAEKC NpUBegEHHOro YPOBHA YAAPHOTO LyMa L Mog MeXAY3TaXHbIM NepeKpLITUEM ¢
NONOM Ha ZBYKOWZONALUMOHHOM Coe onpegensaerca B cooTeetcreum ¢ CM 51.13330.2011 [1].

Tpebyeman TONWMHA 3BYKOM3ONALWMOHHOIO CNos matepuana Penoterm® onpegenaeTca
pacdeTom. 4na npegeapuTenbHblx PacyeToR A0NYCKaeTCA MCNONL30BaTe 3HaYeHMA TONLWMH
maTepuana Penoterm™, npeacraeneHHeix B . 1.117.

Mpymepbl pacyeTa TOAWMH 3BYKON30AALWMOHHOro cnof npeacrasnedsl 6 n. 1.10.

Ana '.-'I¢'¢!EKTI.—"IBHC}FO MCNONEI0BAHKA IBYKOWMIONALWMOHHOMD MaTepana Penoterm® Heob-
XO4NMO NPaBUNBHO BbIBpaTh COOTHOLUEHWE MeXay TOALWMHOR CNos W30NALWMOHHOro MaTepn-
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ana v HarpyskoW (CTAXKOW € NOKPLITUEM NONa) ¢ TeM, YToObl pe3oHaHCHaA YacToTa konebaHua
nona 6eina MUHUManbHO HU3KOMA.

MpYMEHEHWE 3BYKON30NALMOHHBIX NPOKNAJoK Mapkn Penoterm® B 3aBMCMOCTI OT
TONLLWHBI NPOKNAAKA U NOBEPXHOCTHOW NAOTHOCTI CTAXKW 0becneqBaeT CHKeHWE UHAeKCa
NPWBEAEHHONC YPOBHA YAAPHOIO WyMa Noj nepekpeitem AL Ha BennuHy oT 22 ao 29 ab,
UTO B BONLLIMHCTEE CNYYaEeE NO3BONAET BbINONHWUTE HOPMATMUBHLIE TpEﬁOBaHMH no UaonauKiA
VAAPHOIO LWyMa.

1.5.4. Pacyem subpoluyMoU30oaRYUL 8 MHOZOCADIHOM D2paxdeHuu

nPDBEPKa MEO0NALMA BOSAYLIHONO WymMa MexXayaTaHeIM NEPEKPEITUEM CO ZBYKO-
M2ONAUWMOHHEIM CAoemM Penoterm®,

Uens pacyera: BbiNoNHEHWE NpoBepkn obecneyeHnAa JoCTaTOYHbIX 3BYKOWN30NA-
LWMOHHBLIX CBOWMCTE MEXAYITAXKHEIM NEPeKpLITUEM CO 3BYKOW3ONALMOHHBIM CrioemM
(Penoterm®) B cooTBeTCTEMK C TpeGosaHuAamMK CI1 51.13330.2011 [1].

Mpoeepka pasaenseTca Ha TPpW 3Tana:

1. onpegenexHve U30nALNN HecylL el xene3obeToHHOW NAUTON R, AB;

2. yyeT BAMAHWA 3BYKOW30NAUMOHHOro cnof (Penoterm®) n onpegeneHe 4acToThbl
pe3oHaHca KoHCTpyKuWu f, T

3. onpejenexHne UHAeKCa M30MALWA KOHCTPYKUWER BOZAYLLIHOMD LWYME NepekpeITuemM
Rw, ab, W BeINOAHEHKUE NPOBEPK.

McxoaHble gaHHBIE ANA pacyeTa
1. HOpMUPYEMBIA MHAGKE M30NALWK KOHCTPYKUMEW BO3AYLWIHOrO Wwyma A", ab (onpege-
naeTcA no 1aén. 2 CN 51.13330.2011 1)
2. TN HeCyLWen rnanThl;
3. NNOTHOCTL MaTepKnana NAnTLI NEPEKPLITUA Y, Kr/M3 (anA xene3obeToHa NpUHNMA-
etca 2500 kr/m?);
4. reoMeTpUYeCcKWe NapaMmeTpbl MAUTE NEPEKPLITUA:
- TONWKHE h, M;
- NPUBEAEHHAA TONLWMHA A, M;
- WMPWHAE NAWUTEI b, M;
- AMameTp NYCTOoT B naKuTe D, M (NpK HanuyiKy,
- KONWYECTBO MYCTOT B NAWTE M, WT (NPKY HaNM4um);
. KOHCTPYKLMWA (COCTaB) Nona nepekpbiTus;
. Marepuan cnos (choee) nona;
. TONLWWHA cnos (CNOEE) OrpaxAeHns (Mona) Beile cnos 3ByKouzonauumn b, (h ), m;
. MNOTHOCTL CNOA (CNOEB) OrpaAeHWA BbIlIE CNOA 3ByKOM30NAUMK Y, (Y ), Kr/ns:
. TONLUWHA CNoA (CNOEE) OrPaxAeHNs HIXKe CNOoA 3BYKOM3oNALMK f1, (A ), M;
. MNOTHOCTL CN0A (CNOEE) OrpaXAeHUa HIDKe CNI0A 3BYKOUZ0NALMK Y, (Y ), KI/Mm™;
. NoNe3Has Harpyska Ha nepekpbiTe pl, kr/m? (COrNacHo TEXHWYECKOMY 33A3HNI0
W €N 20.13330.20117 [21);
12. TONWMHA 2BYKOUZONAUKMOHHOIO cnoq (Penoterm™) B HEOBXKaTOM COCTOAHMA d, M;

13. NNOTHOCTL MaTepMana 3eyrKoM3onauMoHHoro cnos (Penoterm®) Yor KA .

= = Wy B0~ oA

-



MocnegoBaTencHOCTE pacyeTa
371an 1. OnpegeneHne N30NALNK HECYLLIEW XeNe306eToOHHOW NAUToW R, Ab.

MNnnTa cNNOLWWHOro ceveHnn

WNHaekc n3onauumn orpa;aaroLleil KOHCTPYKUWeN CNACLIHOIO CeyeHna

C AOCTATOUHOW ANA NPaAKTUYECKMX PACYeTORB TOYHOCTEIO MOXET BbITe OnpejengH
no popmyne:

R.=37-lgm+55-IgK-43; (1.3)
rae M = NOBEPXHOCTHAA NAOTHOCTE KOHCTPY UMW MNANTBI, Kr/me:
m=y-h, (1.4)

K - ko3¢ PULMEHT, YYNTEIEAHOLWA OTHOCWTENEHOE YBENUYEHWE W3rMBHON
HECTKOCTH OTpalKieHa No OTHOWEHWMKD K KOHCTPYKLMAM M3 TAXENOro GeToHa
€ TO € NOBEePXHOCTHOW NAOTHOCTLIO (K = 1,0 AnA nepekpbITA €O CNAOLWHOIA
Xenez06eToOHHOW NAUTON).

MnnTa c KpYyraeIMK NYCTOTaMM

1) BEIYUCAUTE MOMEHT MHEPUWW ceYyeHua NAnTel Bes yyeTa nyctoT [ M

I =(b-h3)/12; (1.5)

2) OnpegennTe MOMEHT WHEpPLWK OAHOW nycToTbl [, M*

et

I =(M-D%/64 (1.6)

nycT

3) Hail Tk MOMEHT UHEepPLIW CEHEHWMA NAWUTEI C y4eToM NycToT f M

nyeT ¢

L= = -Inm; (1.7)
4) BelymncnnTe KoappuumeHT K
K=15[1/(b- hmf}]”'x; (1.8)

MNMPWUBEAEHHYH TONWWHY MNAMTEI hnp ANA KPYrAonycToTHBIX NAWNT MOXHO NPUHATL
paeHoi 0,12 m.

5) OnpeaennTe NOBEPXHOCTHYIO NAOTHOCTL NYCTOTHOW NANTLI M

m =y-h (1.9)

np'

6) Hail T HABKE M20AALMK NYCTOTHOW NAKWTOR R, no ¢dopmyne (1.3), nogctaensas
3HayeHWe K, BeidncneHHoe no popmyne (1.8) nm_ .
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3Tan 2. YJeT 3ByKOW30NaLUMOoHHOro cnos (Penoterm®)

1) BEIMMCAWTE Harpy3Ky Ha 3BYKOW30NALMOHHBIA cnoi (Penoterm®)

2, Kriv?. BeanymHa jaHHOW Harpysky cknafkiBaeTca M3 nonesHowl Harpysky Ha
nepeKpbITUE WU HArpysKK oT COBCTEEHHOW MaCcChl CN0EB NOAa Haj, 3BYKON30NALM-
OHHbIM cnoem (Penoterm®), 4nA «NNaBawWKMX» NONOE:

p=p,+m,; (1.10)

rae  p,- NOMe3Han Harpyaka Ha nepekpbITve (CornacHo TeXHUYeCcKoMy
sagaHuio 1 CM 20.13330.2011 [2]), krims

m, - BENWUYKHA HGBEPKHDCTHQH NAOTHOCTK CNOER, PACNONOMEeHHEIX BeILUE
SBYKOWM3IONALWOHHONS CNoA, Kr/me

ANA 0AHOCNOMHOW KOHCTPYKUWK (MOna) Haj 3BYKOW3ONALUeR:
m,=h, - vy. {1.11)
ANA MHOTOCNOMHON KOHCTPYKL MK (NONa) Hag 3BYKOW30NALNei:
m,=h,-y,+..+h, Yy, (1.12)

2) OnpegennTe BEAMYUHY AMHAMUYECKOro MOAYNA YNPYIrocT MaTepuana 3eyko-
W3onauuoHHoro cnos (Penoterm®) Eg, MNa no 1aén. 1.1,

3) HaTh BeNNYMHY OTHOCUTENLHOMO CXKAaTWA £ MaTeprana 3BYKON30NALMOHHOIro
cnoa no Tabn. 1.1,

4) BEIYMCANTE TONLWKWHY 3BYKOW3ONAUWOHHOro cnosd (Penoterm®) B obxatom
COCTORAHWMK d, M:

d=d,-(1-g) (1.13)

5) AHanorv4Ho (no ¢opmynam 1.11 1 1.12) onpegennTs NOBEPXHOCTHYH NAOT-
HOCTb C/IOEB, PACNOAOKEHHBIX HVKE 3BYKOUZOAALWI M, KT/ B npakTuyeckux
pacuyeTax 3a m, AONYCKaeTCA NPUHAMAaTE BEANYMHY NOBEPXHOCTHOW NAOTHOCTK
NAWTEI NEePeKpEITUA m (m, ).

6) OnpegennTe HacTOTY PE30HAHCA KOHCTPYKLW fp, M

f,=016-[E,- (m.+m,)/(d-m,-m)"; (1.14)
31an 3. OnpejeneHe pacueTHOro MHAEKCa 3BYKOM30NAUMK R, AB no Tabn. 1.6.
HPDBEpMTb BbIMONHEHWE YCAOBA.
R.z=Re: (1.15)

rae R - HOPMUPYEMBIF NHAEKT M30NALMK BO3AYLIHOMO WyMa, 4B,
onpegenaetcs no t1aén, 2 CMN 51.13330.2011 [1].



Ecnum ycnoeue (1.15) BEINOAHAETCA, TO AaHHAA KOHCTRPYKUMA obecnedmneaeT 40CTaTouHbIe
3ByKDI.—’13[U'IFIL|,I-‘IDHHbIE CBDHETBE ME)K,EI,}’BTE}KHDH} ['IEPEKPI:.ITHH cCo EB}FKDHBUHFILI,MDHHI:EM Cnoem
(Penoterm®) B COOTBETCTBWMW € TpeboBaHMAamK CMN 51,13330.2011 [1].

Tabauua 1.6
IHAYEHUA UHOBKCOS U30AALUL B030YLIHOZ0 WYMa nepekpsimuem R

MHdexc u30A4UY B030YLIHOZ0 WYMG NEpexkphImuem R,

Hacmoma - &
Korcmpykuus nona pesoxarca 05, npu uHdekce u'3lcl,:".r.ﬁrL[Lrt;:EI HEC;;;EU nAumaod Nepekpeimua
wali !

W a w4 | 2| s s
MOKPLITHE Nona Ha 63 = | 55 56 57 28 59
MOHOAWTHOR CTANKE 80 53 | 54 55 56 57 58
MnM C6OpHbIX MaMTaxmo 100 | 52 | 53 | 54 | 55 | 56 58
3BYKOM3ONALUNOHHOMY 125 51 l 22 53 54 25 57
cnumcE}L:E-mium- 160 50 | 51 53 54 55 57
10° Na 200 47 | 49 51 | B3 - -

1.5.5. Onpedenerue uHdekca npueedeHHO20 YpoeHA yBapHo20 WymMa Nod MeXoy3maXcHbIM
NepeKkpsImMUEM C NOAOM HA 38YKOU3CAAYUOHHOM CAOE

Llent pacuyeTa: npoBepKa 3BYKOW30NALWOHHLIX CBOWCTB M obecneyeHnn
AOCTATOUHBIX 3BYKOMN3O0NALMOHHLIX CBOMCTB MEXAY3ITaXKHBIM NepekpbiTUem co
3BYKOW30NALWOHHLIM cnoem (Penoterm™) B cooTBeTCTEWW ¢ TpeGoBaHuamu CN
51.13330.2011 [1].

McxogHble AaHHbIE ANA pacyeTa

1. HOpPMUPYEMBIA MHABKC N30AALMKW NePEKPLITVEM NPYBEAEHHOND YPOBHA YAAaPHOTO
Wwyma L™ ab (onpedenseTca no Tabn. 2 CM 51.13330.2011 [11):

. KOHCTPYKUWA (COCTaR) Nona NepekpeITys;

. MaTepwan cnos (cnoes) nona,

. TONWKWHA cNos (C0EE) OrpakAeHNsa (Nona) BeIlWe CNos 3BYKOU30NAUML h, (h,), M;

. NNIOTHOCTE CNOA (CNOEB) OTpaX4eHUA BeILLE CNOA 3IBYKOW30AALMA v, (Y ), KT/M7;

. TOMIWMHE CNOoA (CN0EB) OrpaXaeHs HUHE CNOA 3BYKOM30AALKMK h1 {hﬂ], M;

. MNOTHOCTL CNOA (CNOER) OrPaXAeHUA HUXKE C/I0A 3BYKOWZ0NALUWK Y, (Y ), KT/M;

. MONE3HAA Harpy3ka Ha NEPEKPLITUE P, KI/M* (COrNacHO TEXHUYECKOMY 3aaHunio 1 CT1
20.13330.2011 [2]);

9. ToNWWHa 3BYKOM30NAUMOHHOrO oA (Penoterm *) B Heo6XaToM COCTOAHUN G, M;

10. NNOTHOCTE MaTepMana 3ByKoM3oNaUMoHHoro cnoq (Penoterm®) y, kr/m® .

MocnegoeaTeNbHOCTE pacyeTa

[ e I o S R 5 Y 5 Y

1) BBI4MCAUTL HArpy3Ky Ha 3BYKOW3ONALMOHHLIA CNOW NepekpbiTUs p, Kr/M' No

dopmyne (1.10).



2) OnpegennTe BENNYUHY AMHAMUYECKOro MOAYNA YNPYIroCcTWU MaTepuana 3ByKo-
WM3onauWoHHoro cnoq (Penoterm®) Ei,, MNa no taén. 1.1.
3) HailTh BENWUYMHY OTHOCUTENLHOIO CKATWUA £ MaTEPWMaNna 38YKOW30NALMOHHOMo

cnoA no 1aén. 1.1,

4:] Bhlumcninte NMOBEPXHOCTHYH NAOTHOCTE NMOAd Ha 3BYKOW3ONAUWMOHHBIM CAOEM
(Penoterm®) m,, kr/m* no gopmynam (1.11) nan (1.12).

5) OnpegennTk TONLWKWHY 3BYKOWZONALMOHHOrO cnog (Penoterm™) B o6:xaTom
COCTOAHWMK d, MM no dopmyne (1.13).

6) HaliTK yacToTy coBCTBEHHLIX KoneGaHWii Nona, Nexallero Ha 3BYKOU30NALN-

oHHOM cnoe (Penoterm®) £, My no popmyne:

7) BelyncnnTte MOBEPXHOCTHYH NNOTHOCTE NoOMa No4 3BYKOWM30NAUMOHHBIM CTOEM

(Penoterm®) m,, Kr/m?*

8) OnpegennTh BEAWYMHY MHAEKCA MPVBEAEHHOIO YPOBHA YAapHOTo WyMa Ans

HecyLlewW NAnTel nepekpoiTva L ab no tabn. 1.5.

fo=0,16-[Es / (d- m )™

it

(1.16)

9) HaiATh BeNWUYMHY WHAEKCA NPUBEASHHOMO YPOBHA YA3PHOro WymMa BCero
nepekpeltva L, ab no Tabn. 1.7.
10) NpoBepnTE BbINOMHEHWE YCNOBWA:

L

nw

i: LJ"ZI:_I "

e !

(1.17)

rae L"""m— HGDMH[]}J‘EMHH MHAEKC M30AAUMK NepekpeITUEM NPpUEEJEHHOrGQ
YPOBHA yaapHoro wym, A6 (onpegensetca no t1abn. 2 CMN 51.13330.2011 [1]).

Ecnn ycnoewe (1.17) BBINDNHAETCA, TO A3aHHARA KOHCTPYKUWA obecnedynsaeT

AOCTATOYHbLIE 3BYKOM3ONALMOHHEIE CBOMCTBA MEXAYITAXKHOM0 NepekpLITUd €o

3BYKOWZONALWOHHBIM Cnoem (Penoterm™) B COOTBETCTEWMW € TpeboeaHwamK Cl1

51.13330.2011 [1].

Totauug 1.7

3HOYEHUA UHOBKCOE NPLUEEJEHHOZ0 YpoeHA _lfi.It'n',.'_'-'HGE!." LY nod NEepeKpbLIMuen

KoHCmMpyKyus noaa

HOK]’JI:ITHE nona Ha
cBbopHbIX NNUTax

cm =30 kr/M? No
ABYKOWIOAAUWWMOHHOMY CAGHD

CE,=3-10°-10-10°Na

MHdeke npugedeHHO20 YPOEHA YOapHo20 LWyYMa

qﬂ[mﬂmﬂu nod nepexpuimuen L ,05 npu uxdexce 0as
KO"}Eﬁ?:W Hecywied naumer nepexkpeimua L., 0b
"
86 84 582 &0 | /8 76 74
100 60 58 o6 54 | 52 51 50
125 64 62 &0 58 | =12 55 54
160 | 68 | 66 64 62 | 60 | 59 58
200 | 70 | 68 | 66 64 | 62 | 61 @ 60
250 72 70 68 66 | 64 63 B2




MHOekc npugedeHHO20 YPOBHA YOUPHO20 LWYMO

Hacmoma nod nepekpsimuen L ,06 npu uHdekce ons
Koncmpykyus noaa ERaR D A i
oy Hecywed naumet nepexkpoimus L, 06
| " | 86 | 84 | 82 80 [ 78 | 76 74
MoKpbITVE No/a Ha 60 | 61 | 58 | 56 | 54 | 51 | 49 | 48
MOHONUTHO# CTAXKE 80 | 62 | 59 | 57 | 56 | 53 | 52 | 51
nAK COOPHBIX NANTAX 100 . 64 61 59 57 | 56 55 | 54
¢ m = 60 Kkr/M* No 3BYKO- 125 66 63 b1 59 | 58 57 56
N2ONALUMOHHOMY CACHD 160 68 65 63 61 60 58 57

|
|

cE,=3-10°-10-10°Na = 200 | 70 | 68 66 64 | 62 | 60 59
|

MoKpLITUE Nona Ha 60 59 56 54 52 50 48 47
MOHOMUTHOW CTAMKE 80 61 58 56 54 | 52 50 49
MM CEOPHBIX NANTaX B 63 | 60 58 57 | 55 | 53 52

M30ASLMOHHOMY CIIOK] 160 &7 | &4 | &2 | B0 | 58 | 56 | 55
CE,=3-105-10-10°Ma 200 68 | 65 64 62 | 60 | 58 57

o

1.6. OCHOBHbIE YKa3aHWA N0 NPOM3BOACTBY paboT npu ycTpocTEe
B OFpaXXfaloLlnX KOHCTPYKUWAX BUOPOLWIYMOU30OAALMW N3 MaTepuance
n n3gennia mapkn Penoterm®

|
|
¢ m =120 kr/m’ No 3eyko- 125 | 65 62 60 58 56 54 53
|
|
|

1.6.1. OTHOCUTENEHAA BAaXHOCTE BO3AYXa B NOMELLeHNAX B NpoLecce yCTPoncTea
NOKPLITWUA NONOB He AoMikHAa npeeblwaTes 80 %. TemnepaTtypa BO34yXa Ha YpPOEBHE Nona npu
YCTPOMWCTEE BLIDABHWBAOLWEN LEMEHTHO-NECYAHOWN CTAXKN A0NXKHE BbITb He MeHee +5 °C,
YCTPONCTBO NOMOE A4OMKHO BLINONHATLCA NOCAE OKOHYaHWA BCEX CTROWTEALHO-MOHTaXHLIX,
INEKTPOTEXHWYECKNX 1 OTAEN0YHbIX paboT.

1.6.2. flo HaYana NpoKn3eoAcTBa paboT No YCTPOMCTBY NOMAOE, MOHTaXHbIE OTBEPCTUA
B NEPeKpLITUAX, 2a30pbl MEXAY NIWTaMKU, MeCcTa NPUMBLIKaHUA NepekpLITUA K CTEHaM Nepero-
pogok, Tpybam AomkHbl BbITh 334enaHbl UeMEeHTHO-NecyYaHbIM pacTBopom He Huke M100.

1.6.3. B MecTax nepeceyeHmns MHXeHEePHbIX KOMMYHWKALWIA, a Taloke MecTax NpUMbIKa-
HWA K OKOHHEIM BUTPaXam, A0MKHa ObiTe BeINOAHEHA HETOPOYAA U30ALKWA.

1.6.4. Npw yknagke 3sykomsonaym Penoterm® B kopwaopax, cnegyeT npegycmaTprBaTb
pacceukn M3 HeroprYMx MaTepuance WUPWUHOK He MeHee 200 MM, YCTaHABNNBAEMbIX HE pexe
yem vepes 600 mm.

1.6.5. [pW yCTpOCTBE TENNOW30AALMIW NOAA HAZ BEHTUAMPYEMbIM NOANONBEM MK
npoesaomM, ToNWMHa Matepuana Penoterm® nogburpaetca TeNAOTEXHWYECKMM pacyetom no CI
50.13330.2012 [3]. Mpwn 3TOM YYUTEIBAETCA, YTO KO3QPULMEHT TENNONPOBOAHOCT MaTeprana
h=0,034 Br/mK.
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MoHTa)>k MmaTepnana

1.6.7. O4NCTWUTE OT Mycopa NAWTEI NePeKpLITUA No NepyUMeTpyY NoOMeLLeHa ANA NnoT-
HOro NpuneraHns 1 obecnedeHns LENOCTHOCTW BUBpoaeMNdMpYHOLLEeR NpoKNagKn.

1.6.8. lNocne npoBedeHWA NOArOTOBUTENBHbIX paboT MaTepuan Penoterm® yknajbisaeTcs
no BCei NOBEePXHOCTW NepekpLITUA, HeobxodUMo NpejoTEPaTUTE BOZHUKHOBEHWE 3BYKOBLIX
MOCTWKOB NYTEM OTCEYKW «MN3BAIOLLErO» NOAA OT CTeH, TpyBONPOBCA0E, LIOKONed U Apyrix
3NeMEHTOB NyTeM Hanycka Penoterm®, LWWPWHON BbIlE NAaGHWPYEMOTro YPOBHA CTAXKW Ha
20-50 MM, Ha CTeHBl, TPYBONPOBOALI OTOMNNEHUA U T.4,

1.6.9. ¥Yrnagka matepyana Npov3BOAWNTCR «CThlK B CThIK», CThIKKM MOTYT NPOKNenBaTLCA
CKOTHEM WA APYTMMIA KNEALLMMMWCA MaTepranami. B noMelleHWAX ¢ NoBbIWeHHbIMW TpeboBa-
HUAMK K TMAPOUZ0NALMK CThIKW NPOKAEWNBAKOTCH apMUPOBAHHOWN KNENKOW NEHTON.

1.6.10. Echw cTRxKa, BLINONHAEMAR NOBEPX CNOA 3BYKOW30NALWNK, HE COAEPXKAT CNeyM-
aNnbHbLIX YNPoYHAL WX 06aBok, HeoEX0AMMO MCNONL30BaTL METaNANYECKyIo CETKY C AYEKOK
He bonee 150x150 mm. CeTkn yknaabiBaKOTCA MO BCEW NAOWAAN NOMELLEHWA BHAXNECT (He
meHee 100 mm) Ha HebonbLwve npoknagkk ebicoToi 10-20 MM (B kayecTse NPOKNAA0K peKko-
MeHAYETCA UCNoNL30BaTe Matepwan Penoterm®). Mpwu HeobX0AWMOCTI CETKW CBA3LIBAKTCA
Mexy coboi. g NoBsILUeHWA NPOYHOCTH CTANKW, W2roTOBNEHHOW HE TMNCOBOM WK LIEEMEHT-
HOM BRKYLLEM, MPW €8 YyCTPOWCTBE PEKOMEHAYETCA MCNOAL30BaTh yNpoYHALW e go6aBky,
HanpuMep, NONMNPONUIEHOBYD GUbPY.

1.6.11. MNepeg yrnagkol pacTeopa CTAXKW He0bXoAMMO CMOHTUPOEaTE Hanpasnane
(MasKM) 4N BO3MOMHOCTH BblPpaBHWBAHWA MO NPOEKTHYH OTMETKY NOBEPXHOCT Nona.
PacTeop paBHOMEPHO pacnpeAenaeTca No NAoWaan 3axXBaTki, MCXOAR N3 NPOEKTHOW TONLWWHEI
ctaxkn. MNocne NnpegBapuTensHOro pacnpegeneHna yNoXeHHbI A pacTBOp TLWaTeNbHO YNACTHA-
eTCsA, Kak Npaeuno, Bnbpopeiikoii.

1.6.12. Nocne Habopa NPOYHOCTY CTAXKK M2NMLWKW MaTepwana Penoterm® obpezaoTca
(BAoNb CTeH, TpyBONpOBOAOB, LOKONeR 1 T.4.).

1.6.13. B cooTBeTCcTBMK € TpeboBaHuAmMK (N.n. 4.8) CHWM 3.04.01-87 [4], nocne yknagkn
CTAXKW HA LEMEHTHOM BAXYLLEM, OHA A0/MKHA HAX0O4MTECA NOA CNoeM NOCTOAHHO BNAaXHOro
BOJAOYAEPKMBAIOLLErD MaTepnana B TeveHue 7-10 gHeid.

1.6.14, PaboTbl No yCTPOWCTBY NOCNEAYIOLLNX CNOEB NoNa AONYCKATCA nocne Habopa
CTAXKOW NPOEKTHOW NPOYHOCTH,

17

1.7. MpyumeHeHne geMmndepHbIX IEHT NPW YCTPOWNCTBE NOKPLITWUA NOAa,
ne)X<alero Ha 3ByKOU3onAUMoHHOM cnoe Penoterm ©

1.7.1. OcHoBHOE Ha3Ha4eHKe geMnGepHoN NeHTbl - KOMNEHCALWA CRMMALLNX Harpy-
30K OT CTAXKW, KOTOPasA BeINOAHASTCA NOBEPX 3BYKOWIONALMOHHOrO ¢1oA Penoterm®, Ha CTEHLI
20aHWA, a Talke KOMMeHCaU WA Harpysolk, DE}FCHOEJ"IE‘HHI:IX TeEMNEPRaTYPHBIM DaCllMPDEHIMEM
CTRME.

1.7.2. OCHOBHGIE XapakTepucTUKKY demMndepHoid neHTel Penoterm® npeacTaeneHsl
B Tabn. 1.8,



Tatauya 1.8.
OcHogHble xapakmepucmuky demngepHotl nedmer Penoterm™

Me y EQuHuya K
i OUMEHOBAHUE XaPaKmMepuCmuKy usmMepeHus DAUYECMBO
1 AwanasoH pabounx Temnepatyp o oT -40 ao +90
2 | IMH,EI,EKC YAYULIEHWA M30NAUWN yAapHOro Wwyma Al bl 3 26
leomeTpusa gemndepHoi NeHTbI
3 | TOAWMHa MM 8
WpKrHa B 100
4 | AnvHa pynoHa NeHThl M 15

1.7.3. AemndgepHas neHta Penoterm® M3roTaenUEaeTCca B COOTBETCTEWA C pEKOMeHjaum-
amu (n.4.17) CHwl 3.04.01-87 [4].

1.7.4. lemndepHan neHTa ycTaHaBIMBaeTcs BAOb CTEHbI B 3a30p MeXaAy CTEHON (nepe-
TOpAKon) 1M cnoem 3ByKou3onaLUnK Penoterm®,

O

1.8. OcHOBHbIe OWNGKW NPU NPOEKTUPOBAHWUW N YCTpolicTBe BUGpoLy -
MOM30NALMMN U NX NOCNEACTBUA

1.8.1. CBEAEHWA NO OCHOBHLIM OWNBKaM NPW NPOEKTUPOBAHMK 1 YCTPONCTEE BUBPOLLY-
MOKMICNAUWK W X NoCNeACTBXAM NpedCTaENeHb! B Tabn. 1.9.

Tabauug 1.8

OcHOBHbIE OLWUBKL NPU NPOEKMUPOBOHUU U ycmpolicmee subpotymou3onayul

U Ux nocaedcmeun

Ne Cuwiubru Mocnedcmaus owubKu
n
lpoexkmuposaHue Euépﬂwymu3oﬂﬂquu

Cnaban 3eykomsonayma
OrpaxaeHus.

OwrboYHO CHWTAETCH, HTO 3BYKOWIONALWA HeobxodWMOCTe

1 W 3BYKOMOMOWEeHVE — 3TO NOXOXNEe BEANYNHBI, T.K. OHW ACNOAHWTENbHEIX

oGe umerT pasMepHOCTE Ab. 24TRar 4na NoEbILLEHINA
BENMUYNHBI MHAEKCA
M2oNAUMK BOZAYLLHOMO
wyma R, AB,

OWWHOYHO CHMTAETCA, YUTD KAUELTBO ABYKOWN3I0AAUKMIK 4NA

ECeX 4acTaT WymMa anpelendertcd, 8 OCHOEHOM, TONBKO

BENVYMHON MHAEKCA M30NALWK BO34YLWIHOMO WyMma R, Ab.

ChedyeT NOMHWTL, 4TO BENWMYMHA RW onpejendAeTcn, Kak

Z WHTEerpankHasa xapakTeplcTuka ana glhanasoHa vyacToT oT Cnabas 3sykon3onauwna

100 go 3000 MNu. AnA HAZKWX 4acToT (LUYMbl OT AOMaLLIHWNX OrpaxAeHuA.

KWHOTEATROE, HEKOTOROM MexXxaH yeCckoro oﬁopy,u,oaaH 1A

W T.4.) AnA obecneYeHna 2BYKOWNZ0NALUMK OrpaxdeHns

HeobxoAMMO NpeayCMaTpPUEaTE CNOIA U3 NAOTHOMD

WM MaCcCMBHOIO Matepirana,
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o

Okt
nn

OwrboYHO CYMTARTCA, YTO NEHOMNNACT ABNAETCA

3P PEKTVBHBIM 3BYKONIOANPYIOLLM 1 3BYKOMOMNOLLLE FOLLWM
MaTepranom.

Cneayet NOMHWUTEL, YTG NEHONAACT ABNASTCA XOPOLLINM
TENNOW3OAWPYIOLLMM, HO HE 3BYKOWU30NMPYHLLIM

3 | maTepwanom. MeHonnacT MoXeT YMEPEHHO CHUXATb LWyM
(ToNkKO yaapHbIiA, HO HE BO3AYLUHEIN) TONLKO B KAYECTEE
MaTepnana, yknagbiBaemMoro noj cTaxKy B KOHCTPYKLWA
«NNaBaloLLLero» Nona, TONWWHa CNoA NPy 3ToM ACKHa ObITh
He meHee 40 MM (4n8 IKCTPYAMPOBaHHOMO NEeHONOAWNCTPONE
EENWYMHE MEeHBLUE),

Mocaedcmeun owiubru

Cnabas 3sykomsonauns
orpaxieHuns.

MpW YCTROWCTEE 3BYKOWIOAALMK HE YCTpawBaeTcs 2a3op
4 MENC Y KDHETFJ}FKLI,HEE nona {CHDFIMM CTHXKK U HACTOBOTO

nona) n BEpPTUKaNbHOWM KOHCTPYKLMERN (CTEHOI), KOTOPbI

IanonHAeTcA BMbpoaemngUpyoleid NpoKNagKoiA.

Cnabana 3Bykomsonayma

orpaxieHus.

PECTPECKMEE Hie
CTAAKN.

nplﬂ NoOAroTOBKE OCHOEAHWA NEREKPBITIMA IBE,EIJEHI(E
5  WMMEeLNXCa TPEWWH U BbIBOWH Ha NOBEPXHOCTK, YAaneHwne
HEPOBHOCTEW) UCNONL2YETCH LLEMEHTHAaA CTAXKA, a He
EVMBpOaKYCTWYECKNIA repMeTHK.
MNpW ycTpolcTEE BUOPOLLYMOW3OAALIMK OCTAKOTCA NPONYCKK
MeXay paccTUNaemeIMK PYNOHAMKM W YHaCTKW HENOKPLITWA
& OCHOBAH A,
Mpwy ycTpoicTee BUEPOLAEMNOUPYIOLLWE NPOKNaATK
AONYCKaoTCA pazpbIBbI,

Cnabas 3ByKOM30NAL 1A
OrpaxgeHus.

Cnaban 3BykoM3onaLMA
orpaxieHia.

1.9 TunoBsblie y2nbl N0 YCTPOACTBY BUEPOLLYMOWZONALUU U3 MaTepuanos

n usaenniai mapkn Penoterm®

Fuc T.2
Y3en conpaxceHUs nona c nepezopodkoll




KEPD’MHHEEHUH MALMKT Ha

MOCMUKE (KAERLEM CoCMmaae)
fTokpelmue Noad - KepaMuyeckad naumead

Cmera HO MOCmuKe erﬂEHIJ'ajE‘M cocmaoge)

b g= BhipaeHUBaOWaA 3amupka U3 yemeHm -

Ynpyauld 30n00RUmens M T
= ni Ho-necyaHozn pocmeaopa M150

IeYKOUIOARYUA - Penoterm™®

BuBpo-akycmudeckudl

2epmem Mx " XenezpBemaoHHOT AWM OCHOBOHUR
demngeprad nesma Ll Y / //
Penoterm® /= ///
iy
BuipasHuaoio W os 30mupKa U3 / /
HEMeHMHO-NeCYHaHO20 pacmeopa /

Fuc.: 1.3,
Y3en npUMHKD'HUH noad K cmeHe 8 eaqHoll KoMHame

'-.".7’-.

[TOKDBIMUE NOAT U3 WMYYHLIX MAMEPUGADE
MModnoxka - NOPUAEKCY

\ Cmanckn (apMUpoBaHHOR) U3 YEMEHTIHO-

AeepHan kopodka

Mokpeimue noaa -kepamu- “\\ necyaHozo pacmeopo
Yeckds nalmKa Ho Mocm uxe\ Jaykou3zoasuus - Penoterm’
(kAeAWEM COCmage) _ MeaezobeMmoHHOR NALMA OCHOBOHUS

L e 2 Y9 . 751 ML ] —
D TR

f}\/XXXXXKXXXA’J{XXXX )-C)(X)\K)ﬂ)()(XX}QXXXXKK){XXXKKKKK}

s,

Fuc. 1.4.
Y3en CONPAMEHUR 10108 U3 KE,GD‘MU'-:I'ECKGE" MAUMKY U N0A0E U3 LWMYHHLLX MOmMepuaiog

{nopkema, aamuKama)
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Hﬂff[{]bfﬂﬂff’ 1040 U3 WM yYHBE MOMEQUOI08

{napkema, namuHama);
fladaoxcka - MOPUAEKCE

CmAMKD (apMUpOBOHHAA) U3 YeMERITIHD-
NecYaHHozo pacmeopa

3gykouzoasyun - Penoterm*
Xene3obemoHHOA NAUMA OCHOBAHUA

ne

R | e PR | e P | s

Plc. 1.5,

Cocmae noaa ¢ AOKQBIMUEN U3 WMYYHBIX Mamepuanoeg :‘napxema, ﬂD’MUHﬂ'mt‘.‘J

Cmexa

Bubpo-akycmudecikud

A
2epMeEMUK ] 7

JemndepHos nedma

MokpelMUe NOAT - KEPAMUYECKAR NALMEKS
HO Mocmuke (kAerRlyem cocmoee)!

flauHmyc

Cmaxcka (apMupoeaHHOR) U3 YEMEHITIHO-
MECHAHADIO PACMBOPNA

Jaykousoanyus - Penoterm®™

KeaezobemoHHOR NAUMO OCHOEAHUR

PR 4 ) LRl S 4

Penoterm"®

Puc. 1.6

A e A

/KA

Vaen NPUMLIKAHUA NAULMOYHLIX Noaoe K cmede



demngeprag aesma Penoterm™

Mokpeimue noag

Pacmeop M150

] CmAxka (opMuposaHHan) Uz
| LEMERMHO-AECYOROZ0 paCmaopa
| | 3eykouzonsyus - Penoterm™

r'muur.r f oy | HKenezgbermoHHaA NALMA OCHOEAHUS
""-~-\.L
hezycadoWHel T pocmaog
a8 ;
Tpyha G
/' /

-.< i,

Puc. 1.7. CUn L

Y3en npuUMLIKGHUA 8EPMUKONLHLIX MpPyGonpoeodoe e MeNOY3IMaXcHbIX NePeKpaMUuAX

Aevndepror nesma Penoterm™

b ¥

flokgeimue noaa

Cmaxcko (apMupoBaRHOR) U3
YeMeHmHo-necyaHo2o pocmeapa
3sykau30aaUuR - Penoterm®

KeaesobemoHHAOR NAUMO DEHOBAOHUR

\_‘_,-
Cmeda
—E"“x;x

W,
b
# "
Fag
o
T

KpenaeHue mpyd ik apmamype

npoeoaokall (xoMymanu) Ll
¥ demndepHol neHme
KOOHLUMETHAOMU € 30MEOM

Puc. 1.8.

Aemndieprad AeHma Penaterm”
NPUKAEEHHOA K 38YKOUI0AALUL
Penaterm®™ Ha daycmopoHHLil
chom

Yaen KpenneHuR 20pU3oHmManbHelx mpybonposodoe & MeXOyIMaXHLIX NepekpbImuax

1.10. NMpyumMepsl pacueTa BUGPOLUYMOUZONALMK B COCTAaBE MEXAY3TaX -
HbIX NepeKpbITUA FrpaXgaHcKnx 3gaHni

1.10.1. MexaysTaxHoe nepekpeiTUe co COOpPHON MHOTONYCTOTHOW NAUTOR. MNepekpeITe
OTHOCITCH K THUMY «nEpEKprTHH MeENIY NOMELLIEHWAMK KBAPTWUP W NEPEKDBITHMA, OTAENAK-
WME NOMELWEHWA KEAPTUP OT XONA0B, NECTHUYHBIX KNETOK M MCNONb3YEMbIX YepAayuHblX

NoMeLLeHWAs,
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MpoBepKa N30NALWMK BO3AYLUHOIO LYMa MEXAYITAXKHBIM NepeKpbiTUEM CO 3BYKO-
M30NALNMNOHHBIM cnoem Penoterm™

MNcxoaHbIe JaHHBIE ANA pacyeTa
CocTtas nepekpelTUA NpeicTaened Ha puc. 1.9,

o & P K r
. L . Hod 2
/ % B z

e S = B =

i s P Tl
P 'x_‘/.__ z ._.-" '\."__-'.' :z. "-._ /l

] |/'|/ M O #H B A o v ﬁ |

P 1.9,

Cocmas MeEXY3IMaXHO20 NePekpLiMUA co chbopHOU MHO20NYCMOMHAOL nAUMOoL

1. HOPMUPYEMBIA MHASKE N30NALIWU KOHCTPYKUWEA BO3AYLLHOIO WyMa
k" =52 ab (onpegenaetca no Tabn. 2 CM 51.13330.2011 [1]);

. TN HeCyLWen NAnTbl - CBoPHaA MHOroMYCTOTHAR;

3. NNOTHOCTE MaTeprana NAnTel NepekpLITUA ¥ = 2500 kr/m?;

4 . reomeTpUYecke NapamMeTpbl NAUTEI NEPEKPLITUA:
- TONWWKWHE (BbicoTa) = 0,220 M;
- NpyBeAeHHanA TonwuHa b = 0,120 m;
- WMPWHAE NAUTEI (HOMWHaNBHaA) b =15 m;
- AMAMETP NYCTOT B NAWTE (HOMWUHAaNbHBIA) D = 0,16 m;
- KONWYECTEO NYCTOT B NAMTE f =7 LT,

5. KOHCTpyKUWA (COCTag) Nona nepekpeitva (cvm. pyc. 1.9);

6. marepwan cnos (cnoes) nona (cm puc. 1.9);

7 . TONWWMHa cnof (CNoee) orpaxdeHns (Mona) Bellle CNoA SBYKOUIOAALMK:
- WTYYHBIA napkeT h,, = 0,018 m;
- CTAXKA M3 LUEMEHTHO-Nec4YaHoro pacteopa h,, = 0,06 m;

& . NNOTHOCTL CNoA (CNoeB) OrPaXieHWA BeIlLe CNoA SBYKOWZONALWI;
- WTYYHbLIA NapkeT v,, = 600 kr/m?;
- CTAXKA M3 LEMEHTHO-NeCcYaHoro pacteopa y,, = 1800 kr/m*

9 . TONWWHA CNoA (CNOEE) orpaXAeHUs HUXKE CNOA 2BYKOWIONALMK — COOpHAaA MHOToMy-
CTOTHaA NAnTa h2 =0,22 m (BbICOTA NAWTLI);

10 . NNOTHOCTL CNOA (CNOERB) OrpPaKAEHUSA HUXE CNORA 3BYKOW30AALMK — cOOpHas MHOrony-
CTOTHaA NAuTa y,= 2500 krim?;

11 . nonesHas Harpyska Ha nepekpbiTie p, = 200 Kr/m* (COrNacHoO TEXHUYECKOMY
3aflaHunto);

12 . TONWWHA 2BYKON30NALMOHHOTO o4 (Penoterm™ HIM /13 (3)) B HEOBXATOM COCTOAHMM
d,= 0,008 m;

13 . NNOTHOCTE MaTteprana 3ByKoW3oNaUMoHHOro cnoq (Penoterm® HMM S13 (3))
y, =40 krim* .

s



3tan 1. OnpegeneHne M30NaLMM HecyLel xenesobeToHHoW nauToi R, AB.

MnwTa c KPYrABIMK NyCTOTamMm
1) BelyncnseM MOMEHT MHEPLUMK CeYeHWUA NAnTLl 6e3 yyerta nycTor ]

cna’ Ma no
dopmyne (1.5):

I..=({1,5:022%/12=1,331-10°m%
2) Onpegensem MOMEHT MHEPUWW OAHOW nycToTel I, m* no ¢popmyne (1.6):

nyet’

I =(314-016%/64=3217-10°m*;

3) Haxoaum MOMEHT MHEPLUWK CEYEHWA NAWTEI C YYeToM NycToT I, M™ no dopmyne (1.7)
1=1331-10%-7-3,217-10°= 1,106 - 10 m*;
4) Beivuncnaem koagpdpuuyment K no popmyne (1.8)
K=1.5-[1,106-103) / (1,5-0,1231°%# =121;

5) Onpeaensem NOBEPXHOCTHYH MNAOTHOCTL NYCTOTHOW NANTLI M_, KI/M* NO
dopmyne (1.9):

m_ = 2500+ 0,12 = 300 kr/m?;

6) HaxoAum MHAEKC UZ0NALUMK NYCTOTHOW NAUMToN R, AB, no ¢opmyne (1.3),
noacTasnanA sHadveHne K, sbiuncnerHoe no dopmyne (1.8} n m.:

R-_{-ﬂ = 3? H |g EGG + 55 % Ig 1,21 = 43 =i 53"2 'ﬂ'E;
37an 2. YueT 3ByKou3onauMoHHoro cnos (Penoterm® HMMN N3 (3))

1) Beiumcngem Harpysky Ha 3BYKOM30NALUMOHHGIA cnoid (Penoterm®HIMM N3 (3))
P2, Krim?, BenuyurHa gadHon HarpyakW cKkNagkiBaeTcs U3 None3Hon Harpyaku
Ha MepekpbITUE 1 HArpy3Kk\ oT cobBCTBEHHOI Macchl CNOeB NoAa Hag
3BYKOW30NALMOHHBIM cnoem no dopmyne (1.10):

p=200+(0,018-600 + 0,06 - 1800) = 200 + 118,8 = 318,8 kr/m*;

2) Onpegengem BENUHUHY AMHAMWUYECKOTO MOAYNA YNPYTocTW Matepuana 2eyks
W3onAaumoHHoro cnoa (Penoterm® HMOMN N3 (3)) no T1aén. 1.1, E.n =210 000 MNa.

3) Haxogm EeNUYMHY OTHOCHMTENBHOTO CHATWA MaTeplana 3ByKoW30nNALNaH
Horo cnod (Penoterm™ HIM J13 (3)) no Taén., 1.1, e = 0,027,

4) Bel4MCnnTE TONLWKMHY 3BYKOW3ONAUMoHHoro cnog (Penoterm™® HIMM N3 (3))

B 00XaToOM COCTOAHWMKW d M no dapmyne (1.13);
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o =0008-(1-0027)=778-10"wm;

5) Onpegensaem NOBEPXHOCTHYIO NAOTHOCTE CNOEB, PACNONOHKEHHbIX HWXKE 3BYKO-
naonauuK m, = 300 kr/m’ .
6) Beluncnaem 4acToTy pesoHaHca mHCprKLI,Mpr, My no popmyne (1.14):

f,=0716-[210000 - (300 +118,8) / (7,78 - 107 - 300 - 118,8)] "* = 90 INy;

3tan 3. Onpegensem pacyeTHbIM WHASKE 3BYKOWU30ASALMIA no Tabn. 1.6, Rw = 55,5 ab

[NpoBepka BbINONHEHWA yonoews (1.15):

R =55,545>R" =52 ab;

¥Ycnoere (1.15) BEINOAHARTCA, chejopartenNebHO, JaHHaA KOHCTRYKUIA
obecnednBaeT 4OCTaTOUYHBIE 3BYKOVNIONALUMOHHBIE CEONCTEA MEX AY3TaXHOro
NnepekpeITUA €O 3BYKOW30NAUWMOHHEIM cnoem (Penaterm™ HIM N3 (3))

B COOTBETCTBUM C TpeboeaHmamuy CM 51.13330.2011 [1] no 3awjume om e030ywiHo20
wyma

OnpepeneHue NHAEKCA NPUBESEHHOIO YPOBHA YAAPHOTO LUYMA Noj MeXXAY3TaXKHbIM
nepeKpeiTHEM C NONOM Ha SBYKOUZONALWOHHOM Cnoe

WcxogHble faHHBIE ANA pacyeTa

1.

kud

HOpMUpYEMBIA WHAEKC NPUBEAEHHOND YPOBHA YA3PHOrO LUYMa KOHCTRYKL e
BO3AYLWHOro wyma L™ =60 gb (onpegennetca no tabn. 2 CN

51.13330.2011 (11}

KOHCTPYKLWA (COCTaB) Nona nepekpeitTyia (cm. pyc. 1.9);

MaTtepuan cnos (choee) nona (cm puc. 1.9);

TONLWWHAE CNoA (CNOEB) OrpaxAeHWa (Mona) Beille CNofA IBYKOWIONALWK,

- WTYYHBIA napkeT A, = 0,018 m;

- CTAXKA W3 LeMeHTHO-nec4YaHoro pacteopa h,, = 0,06 m;

NAOTHOCTE CNOA (CN0EB) OrpaxjeHus BeIlLe C0H SBYKONIONALMN;

- WTYYHbBIA NapkeT v, = 600 kr/m?;

- CTAXKA M3 LUEMEHTHO-Nec4aHoro pacteopa y,, = 1800 kr/m?

TONWWHAE C10A (CNOEB) OrpaXAeHns HUXKe CI0A 3BYKOWZ0NALMK — COOpHaa MHOrony-
CTOTHaA NAnTa hZ = 0,22 m (BbICOTA NAWTEI);

NNOTHOCTL CNOA (CN0EB) OrPaXAeHUA HUXE CNORA 3BYKOWN30AALMK — cBOpHas MHOFO-
NycToTHaA nanTa y,= 2500 kr/m?;

nonesHas Harpyska Ha nepekpbitue p, = 200 kr/m? (COrNacHo TEXHWYECKOMY
3afaHunio);

TONLWWHAE 3BYKOWZoNALMOHHOro cnos (Penoterm®™ HIMM 13 (3)) B HeobxkaTom
coctoaHum d, = 0,008 m;

10. NNOTHOCTL MaTeprana 3ByKOW3oNALUMOHHOro cnos (Penoterm® HIMM /13 (3))

y, =40 krim*,



PacyeTr

1) BeluMcnnem HarpysKy Ha 3BYKOW30NAUWOHHLIA cnoi (Penoterm™ HIMM N3 (3))
£, Kr/m? BeAndnHa AaHHON Harpyskn cknajelBaeTca U3 NONe3HOW Harpysku

Ha nepeKpkITUe W HarpysKy oT cOBCTEEHHOW MacCkl CNOeB Nona Hag
3BYKOW30NALMOHHBIM cnoem no dopmyne (1.10):

p =200+ (0,018 -600+ 0,06 - 1800) = 200 + 118,8 = 318,8 kr/m?*;

2) Onpegensem BEAMYMHY AMHAMUYECKOTO MOAYNA YNPYIOCT MaTeprana 3ByKo-
n3onauyuoHHoro cnos (Penoterm™ HMMN 13 (3)) no Taén. 1.1, E, = 210 000 Na.

3) Haxodm BeAUYMHY OTHOCUTENLHOIO CHaTWUA MaTeplana 3BYKOW30NAUMOoH
Horo cnod (Penoterm® HAM 13 (3)) no Tabn. 1.1, £ = 0,027,

4) Boluncnaem MOBERXHOCTHYH NACGTHOCTE NONa Haf ZEYKAOWMI0AALWMOHHBIM CNaem
(Penoterm™ HMM A3 (3)) m,, kr/m® no popmyne (1.12):

m,=0,018 - 600 + 0,06 - 1800 = 118,8 Kr/m?*

5) Onpepennem TOALWMHY 3BYKOM3ONALNOHHOMO cnos (Penoterm® HIMM N3 (3))
B 06XaTOM COCTOAHWK d MM No dopmyne (1.13).

d=0,008-(1-0027)=778-10"wm;

6) Haxogum yactoTy cobcTBeHHBIX KONeGaHwii Nona, nexallero Ha 3ByKoW3ona-
uroHHOM cnoe (Penoterm® HIMM N3) f,, Tu no ¢opmyne (1.16):

f,=016-[210000 /(7,78 -10*- 118,8)]**=76,3y;  (1.16)

7) Beivmcnaem NoBepXHOCTHYIO NAOTHOCTE CNOEB, PACNONMKEHHEIX HUXE
3sykonsonauum m, = 300 kr/m*.

8) Onpegensem BeNWYUHY WHAEKCA NPUBELAEHHOI0 YPOBHS YAapHOro wyma 4ns
HecyLlel nAMTel NnepekpbiTka no Taba. 1.5. L =80 ab

nweld

9) HaxoguWm BeUYNHY MHAEKCa NPWUBEAEHHONO YPOBHA YAapHOTO WYyMa BCero
nepekpuiTia No Taén. 1.7.L | = 54 ab

10) Npoeepsem ycnoeue (1.17):
L.=54pbs=st™ =60 aF;

Ycnoewe (1.17) BbINONHASTCA, CNefoBaTENbHO, JaHHAA KOHCTPYKLKMA
obecneyreasT ACCTaTOYHEIE2 3BYKOWUZIONALWMOHHEI2 CBOACTEA MeX AY3ITaxXHOro
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NepekprITUA CO 3BYKOW3IONAUWMOHHEIM cnoem (Penoterm™ HMNM N3 (3))
B COOTBETCTBMK C TpebosaHmamu CM 51.13330.2011 [1] 2awmTe oT ygapHoro

LIyma.

BeiBOA NO pacyeTy: COCTaB MeXAY3TAXHOIo NepeKpbITUSA CO 3BYKOWZONALWUOHHBIM
cnoem (Penoterm® HMN A3 (2)) ToAWWHOK 8 MM COOTBETCTBYET TpeboBaHNAM
CN 51.13330.2011 [1].

1.10.2. MexcdyamaxcHoe nepekpeimue ¢ MoHoaumHol naumod.

MNepekpbITWE OTHOCUTCA K TUNY «[lepekpbITA Mexay NOMeLLEHWAMK KBapTUP W Nepe-
KPBITUA, OTASNAKLWME NOMELWLEHWA KBAPTWR OT XONNOE, NECTHWUYHBIX KASTOK 1M MCNONB3YeMbBIX
YepaadqHelx MOMELLEHWMA»,

NMpoBepKa U30NALWMK BO3AYLUHOMO LUYMAa MEXAY3ITaXKHLIM NepeKpLITUEM CO 3BYKOM -
3ONALWNOHHBIM crnoem Penoterm™

McxogHble gaHHbIe gna pacyeTta
CocTae nepekpeITUA Npeacrasned Ha puc. 1,10,

72777 7 77 7

7 iy % / ¢ A
. o // " Pt ; pd C
i 2 g ol i o Fal o
g ol ’ Bl il

e i # _- i’
i I /// i P zzz

# & r, i

Puc. 1,10
Cocmoe MeXtOy3maxHo20 NEPeKpLIMUA € MoHoaumHold xenezobemonHoll naumod

1. HOpMUPYEMBIA MHAEKC M30NALKMW KOHCTPYKLUWEA BO34YLUHOIO LyMa
R" =52 ab (onpeaensaeTtca no Taba. 2 CM 51.13330.2011 [11);

2. TUN HECYLWeH NANTEl - MOHONWTHAaA Kene300eToHHan;

3. NNOTHOCTE MATepPKUana NANTLI NepekpeITa y = 2500 krim?

4. TONUWWHa NAUTBI NepekpbiTva fi = 0,180 m;

5. KOHCTpYKLWA (COCTaB) nona nepekpeitnsa (cm., pwuc, 1,9);

6. marepwan cnos (cnoee) nona (cMm. puc. 1.9);

7. TONWMWHAa cnof (CNoee) orpaxgeHun (Nona) Bellwe CNoA 3BYKOU0NALMA:
- WTYy4HBIA napkeT A, = 0,018 m;
- CTAMKE U3 LEMEHTHO-NECYAHOro pacTeopa hzz = 0,06 m;

8. NNOTHOCTL CNOA (CNOEB) OrPaXAeHWA Bhile CNoA 3BYKOW30NALMK:
- WUTYy4HBIA napkeT y,. = 600 krim?;
- CTAXKKA W3 UEMEHTHO-Nec4aHoro pacteopa y,, = 1800 kr/m?;

5. ToNLWWHa cnos (CNOEB) OrpaXaeHWA HIKe CNOA 3BYKOU30NAUMKW — MOHONWUTHaA
xene3obetoHHaa nanTa h, = 0,18 M (BeICOTa NAWTEI);
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10. NNOTHOCTE CNOA (CNOEE) OrpaXAeHWA HIKE CNOoA IBYKOWIONALMK — MOHONWTHAA
¥kenesobeToHHanA NNnTa y.= 2500 kr/m?;

11. nonesHas Harpyska Ha nepekpbitve p, = 200 kr/m? (COrNacHO TeXHWYEeCKomy
3aAaHuno);

12. TonwmHa 2eykouzonaumonHoro cnos (Penoterm® HIM N3 (3)) B HeobBxaTom
coctosHum d, = 0,008 m;

13. NNOTHOCTL Matepyana IByKouzonAuMoHHoro cned (Penoterm™ HMM N3 (3))
y, = 40 krim? .

37an 1. OnpegeneHne 30011 HecyLeil xenez0beToHHOW nanToi R, AB.

MnwvTa cCNAOLWHOTo ceYeHnn
Onpegenaem MHALKC M30NALWW NAWTOK R no popmyne (1.3):

Ro=37+1gm+55-IgK-43

rae M = NOBEPXHOCTHAA NAOTHOCTE KOHCTPYKLUMN MNANTLI, K!’fl"ﬂz, onpejenAdAeTcA
no ¢opmyne (1.4):

m = 2500 0,180 = 450 kr/m?;
K=1,0{an8 cNACLWHBLIX NAXT).
R.,=37-1g450+55-1g1-43=75516ab;
3Tan 2. ¥uert 3eyKoM3onaUnoHHoro cnos (Penoterm® HIN N3 (3)

1) BeluMcnaem Harpy3sKy Ha 3BYKOW30NAUNMOHHBIA cnoid (Penoterm™ HIM N3 (3))
P, Ki/m?, BEAWYKMHE AaHHOW Harpyskn cKNaabiBaeTCA M3 NONE3HOW Harpy3skn Ha
NepeKpeITe M Harpy3Kwn oT CobCTBEHHOW Macckl CNOEB Nofa Haj 3BYKOW30NALN-
OHHBIM cnoem no opmyne (1.10):

p =200+ (0,018 - 600 + 0,06 - 1800) = 200 + 118,8 = 318,8 kr/m?;

2) Onpegennaem BeNUYMHY AMHAMWYECKOro MOAYAA YNPYrocT MaTepruana 3eyko-
n3onaumMoHHoro cnos (Penoterm™ HMM N3 (3)) no Taén. 1.1, E, =210 000 Na.

3) Haxogwnm BEANYWHY OTHOCWMTENBHOMO CXKATUA MaTepWana 3BYKOW30NALNOH
Hore cnos (Penoterm® HIM 13 (3)) no tabn. 1.1, £ = 0,027.

4) BeIMMCNUTE TOALWWMHY 3BYKOWZ0NALMOHHOro cnos (Penoterm™ HIMNM N3 (3))

B 0BxaToM cocToAHWK d, M No dopmyne (1.13):

d=0,008-(1-0,027)=778- 10 m;

5) DI‘I[‘.‘Ie,ﬂ,EﬂHEM MNOBERXHOCTHYH MNACTHOCTE CNoee, pacNOnOXeHHBIX HXe 2IBYKO-
nzonauun m, =450 kr/m?,
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6) Bel4vcnAeM 4acToTy pe3oHaHca er:prKuwmfp, My no popmyne (1.14):

f.=0,16-[210000 - (450 +118,8) / (7,78 - 10 - 450 - 118,8)] ** = 64,8 [4;
o

31an 3.
Onpegensem pacuqeTHLIR MHAGKC 2BYKOU30NALMK No Taén. 1.6, Rw = 58 4b.

MNpoBepKa BbINONHEHWA YCNoBWA [1.15):

R, ,=58abzpn =52 ab;

Ycnoewe (1.15) BRINOAHABTCA, ChefoBaTeNlbHO, AaHHAaA KOHCTRYKLWA
ofecneynBaeT 40CTaTOYHBIE 3BYKOU3ONALMOHHBLIE CBONCTEBE MEeX AY3TaXHOI0o
NepeKkpLITUA CO 3BYKON3ONAUMOHHEIM cnoem (Penoterm® HIM N3 (3))

B COOTEBETCTBUM C TpeboeaHwamy CM 51.13330.2011 [1] no 2amTe OT BO3AYLIHOTO
Ly mMa.

OHFEEEHEHHE MHAeKCa NpUBegEHHON0 YypoBHA YAapHOro Wyma nod Mmexay3ITadHbIM
nepekpeITUEM C NOAOM Ha SBYKOWUZONAUWMOHHOM Croe

McxogHele gaHHbIE 4NA pacyeTa

1.

L

HOPMUPYEMBIN MHAEKC N30NALMA NEPEKPLITVEM NPUBEAEHHOIO YPOBHA YAapHOTo
LWyMa KOHCTPYKUWer Bo3ayLWIHOro wyma L™ = 60 Ab (onpegenaeTcsa no Tabn.
2CN51.13330.2011 [1]%;

KOHCTPYKLUMWA (COCTAB) NoAa NepekpbITHA (CM. prc. 1.9);

MaTepuan cnos (choee) nona (cMm puc. 1.9);

TOJNLWWHE CNosA (CNoeB) OrpaxAeHns (Mona) BellUe oA IEYKOW30NALNA:

- WTYYHbIK napkeT h,, = 0,018 m;

- CTAXKE U3 LUEMEHTHO-NecYaHoro pacteopa fi,, = 0,06 m;

NICTHOCTE CAOH {EJ‘IDEE} OrpaxieHA BbIWWE CNOA 3BYKOWM30AALKMIAL

- WTYYHbLIA NapkeT v,, = 600 Kr/m?;

- CTAXKA W3 LLEMEHTHO-NEeCcYaHoro pacreopa y,, = 1800 kr/m?;

TONWWMHE CnoA I[D"I'DEB} Orpa¥xAeHA HWKE CNOA 3EYKOWM30NALWK = MOHOAWMTHAaA
xenesobetoHHas nanta h, = 0,18 m;

NACTHOCTE CNOA (CNOEB) OrpaXieHUA HUXEe CNoA 3BYKOW30NALWK — MOHOAMTHAA
wenesobeToHHas nauTta y,= 2500 kr/m?;

nofiesHan Harpyska Ha nepekpbiThe p, = 200 Kr/M? (COrNacHO TEXHMYECKOMY
230aHUHD);

TO/LMHA 3BYKOW30AALMOoHHoro cnos (Penoterm® HIM N13 (3)) B HeobxaTom
coctoaHum d, = 0,008 Mm;

10. NNOTHOCTE MaTepyana 3BykoWuzonAyMoHHoro cnoq (Penoterm® HMM A3 (3))

y, = 40 krim?,



PacyeTr

1) Boiumcnsem Harpysky Ha 3ByKOM30NALUMOHHLIN cnoi (Pencterm™ HIMM N3 (3)) p, kr/ m-.

BennunHa gaHHOW Harpyski CKnagblEaeTCA M3 NONE3HOW Harpy3kM Ha nepexkpbl-
TWUEe 1 Harpy3kKn oT COBCTEEHHOW Macckl CI0EB NOMa Hag 3BYKOW3ONALUNOHHEIM
cnoem no gopmyne (1.10):

p=200+(0,018 - 600 + 0,06 - 1800) = 200 + 118,8 = 318,8 kr/m?*;

2) Onpegensem BeNUUYMHY AMHAMUYECKOTO MOAYNA YNPYIocT MaTepuana 3eyKo-
W3onauwoHHoro cnod (Penoterm® HMN N3 (3) no 1aébn. 1.1, Ea = 210 000 Na.

3} HEI)(D,EI,HM BEENWMHWHY OTHOCUTENBHOMD CXKATWA MaTeEpPKanad 3BYKOWM30NAUNMOH-
Horo cnos (Penoterm™® HMNM N3 (3)) no Tabn. 1.1, £ = 0,027

-fi:l Beidwcnaem I'IDEIEF!){HDCTH},FPD MAOTHOCTE MNOAa Haj E‘IE}I’KUMBDJ’IHLI,MDHHI:-IM cCnoem
{Penoterm® HIMMN 13 (3)) m,, kr/M” no dopmyne (1.12):

m_=0,018 - 600 + 0,06 - 1800 = 118,8 kr/m*;

5) Onpegensem TOAWMHY 3BYKOM30NALNOHHOro cnof (Penoterm™® HAM 12 (3))
B 0b:kaToOM COCTOAHWK d MM No popmyne (1.13).

o =0008-(1-0027)=778-10°wm;

5] HEKDAHM HacToTy COBCTEEHHBIX KoNeBaHWiA nong, nexawera Ha sByKow3ona-
UMoHHOM cnoe (Penoterm® HIM N3 (3)) f,, TU no dopmyne (1.16):

. =0,16 - [210000 / (7,78 - 10 - 118,8)] ** = 57,7 Iy,
G

7) Beivmncnaem NoBepXHOCTHYIO NAOTHOCTE CNOEB, PACNONOKEHHBIX HIXE
3ByKonsonaumm m, = 450 krim?,

8) OnpegenaemM BENUYUHY MHAEKCA NPUBEAEHHOTO YPOBHA YAAPHOro WymMa 4nA
HecyLel NAMTeLl NepekpeiTva no Tabn. 1.5. L =76 ab.

9) Haxo4nm BEAMYWHY MHAEKCE NPYUBEAEHHOrD YPOBHA yA4apPHOra WymMa BCero
nepekpeuITA No Tabn. 1.7. L =48 ab.

10) Npoeepaem ycnoswe (1.17):
L,=48abslr =60 4B;

¥Ycnosue (1.17) BbINONHASTCR, CNegoBaTeNLHO, 4aHHAA KOHCTPYKLU WA obecnedqn-
BaeT AOCTaTOYHEIE 3BYKOWMIOANAUWMOHHEIE CBOWCTBA MEX AYITANHOTO NMepekprITIAA
CO 3BYKOM3ONALUNOHHEIM cnoem (Penoterm® HIMM 113 (3)) B cooTEeTCTBWM C Tpebo-
BaHuamMK CIM 51.13330.2011 [1] 3aW1Te OT YAapPHOro LWyma.

BeiBog no pacyety: CocTaB MeXAY3ITaXHOIo NepekpeiTUA CO 3BYKON30NALNOH-
HbIM cnoem (Penoterm® HIMM N3 (3)) TonwmHoiA 8 MM COOTBETCTBYET
TpEﬁGBaHMHM Cn 51.13330.2011 [1].
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1

1.11. PekoMeHAyeMble TONLWMHEI BUGPOLWIYMOUZ0AALWK U3 MaTepuanos
n usgenunii Mapku Penoterm * gna o6ecneyeHuns Tpebyemoro MHAEKCA

SBYKOM3O0NAUMNK

1.11.1. B tabnwue 1.10 npeacTaBAeHbl pe3ynbTaThl PAcHeTa 3BYKOW3DAALMKN MEXAYITax-
HOMO NEPeKPLITUA MPaxAaHCKoro 34aHKA, B KOTOPOM NPUMEHEHE MOHOAWTHAA NAaeatoLLas
CTAXKKA MO 3BYKOW0AAUMOHHOMY cnoto (Penoterm™ HIMM N3). ToAwmHa 3ByKoM20naLMA

(Penoterm™) onpegeneHa u3 ycnoswia yaosneTeopeHna Tpeboeanumia CM 51.13330.2011 [1]

W KOPPEKTUPOBOK, NOAYYEHHBIX Ha OCHOBaHWKM HaTYPHLIX UCNBLITaHWIA MaTeprana Penoterm®

HAM N3,

Tabauya 1.70

Tabauya nodbopa moAwuHe 38yKkousaasyuu Penoterm™ HIOM1 /13
(B ckobkox yKa30H0 MOAULUHG YEMERHMIHO-NECHAHOU CIMANCKLU.)

TUN 0CHOBAKUA NEePekpLIMUR

MoHoaumnAas nauma

Pacnoaoxerue
nepexpeimus flycmom.
nAuma
80 | 100 | 120 | 140 | 160 | 180 200 220
Kunele 3aaHKA

MNepekpbITUR MeEXAy NoMeLle-
HUAMW KBaPTUP W OTASNAND-
LiMe NoMELLEHWA KBAPTUP OT 8 20 | 16 | 10 8 8 8 b 6
XONN0B, NECTHWUYHBIX KNETOK (60} (70} | {700 | (70) | (60) | (BO) (60) (60} (60)
W MCNONL3YEMBIX YepdaYyHIx
nomMeLleHnin JOMOB _
[epekpbITUs MeExay NnomMeLle-
HUAMMK KBapTWP WU pacnono- 8’ 200 | 16% | 10% | 82 &’ 8’ 6’ &
HMEHHBIMW NO4 HUMK Marasi- (60} (700 | (70) | (70) | (60) | (60) | {(60) (BO) (60}
Hamu B JomMax
MepekpsITUA MEXay KOMHa- 6 6 6 6 6 b 6 6 6
TaMi B KBAPTVIPE B A4BYX (50} (507 | (50} | (50) | (50) | (50) | {(50) (500 (50}
YPOBHAX B JOMax
MepekpsITUA MEXay KTkIMA 10 12 8 8 6 6 6 6 6
nomewermaMn obwexuTii | (50) | (70) | (70) | (60) | (60) | (50) | (50) (50) (50)
MNepekpeITUS, oTAenAW e
NoOMEeLLEHUA KyNLTYPHO-BBITO-
BOMO ;cnyxmiaﬂ;yﬂpuﬁmexm— 6 6 6 " ? : v 6 .
TV ADYT OT ADYra 1 OT NoMe- (50) (50) | (50) | (50} | (50) | (50} @ (50} (50) (50)
WeHWiA obLLero NoNL30BaHUA
(xonnbl, BECTWBOAW 1 NP.)




Tun OCHOBAHUA NeReKPLIMURA

Moroaum-dasa nauma
PacnosoxeHue

nepexpLimua {yemem,
nauma

80 | 100 120 140 160 180 200 | 220
MepekpkITUsa MeXay NomeLLe-
HUAMK KBAapTUPbI 1 pacnono- 8 Z0F | 16* | 105 | BB g3 g3 64 6*
KEHHbLIMW NOA HAMW pecTo- (60) (70) | (70) | {70) (60) (60} (60) | (60) | (60)
paHamu, kage, CNopPTUBHLIMU

| 3anaMun B A0Max
MepekpbiTUA Mexay nomMeLLe-
HWAMU KBAPTUPEI W pacnono- 10 18 | 12 | 10 8 8 8 8 6
HEHHBIMIA NOA HAMK aAMAHKA- (7O (707 | (70) | (60) (60} (60} (60) | (60} | (50}
CTPATUEHLIMK NOMELWEHWNAMM,
opucami B fomax ,
- [OCTUHW LB

MepekpeITVA MeXxay '
HOMepam:
- TOCTUHW UG, MMEKDLLWE No T2 16 12 10 8 8 8 &
MeEXAYHapOAHOW Knaccupurrka- (70) S (70Qy L (F0)  (60)  (e0) (60} (50} | (60)
LUK NATE W YeTbipe 3Be34bl;
- TOCTHMHW UL, MMERLLWE NO 8 12 10 10 8 8 5] 6 &

MeXAyHapoAHOW Knaccupurrka- (60) (70) | (70)  (60) (60) (60) (60}  (50) | (50)
LW TP 3BE3ALI;
- TOCTHUHKWUEIL, MMERLLWE No & 14 8 8 B 6 5] 6 6
MeXAyHapoAHOM Knaccudurka- (60) (60) | (60) | (80) (60) (50) (50} | (50) | (50
_ UK MEHEE TPEX SBE3]
MNepekpbiTUA, OTAENAKDLWNE
HOMEpa oT NoOMeLeHWi
06Llerc NoNL30BaHMA (BECTK-
6ronn, xonnel, bydeTol):

- TOCTUHWLUEI, MMeloLie No 16 16 10 8 8 £ 6
MeXyHapoAHON Knaccuguka- {70} - -! (70  (70y (70} (60} @ (50) @ (50)
LW NATE 1 YeTbIpe 3Be3/bl;

- TOCTUHMULI, UMEIDLLME MO 8 18 12 14 8 6 6 6 6

MeXyHapoAHON Knaccngunra- (70} (70 | (70) | (60) (60} (&0} (50) | {507 | (50}
UK TpK 323kl 1 MeHee [

MepekpeiTiAa, oT4endoWwme
HOMEPa OT HOMEPA OT NOME-
LWEeHWIA pecTopaHos, kade:

- TOCTUHW U], MMEDLLIE NO 124 | 162 | 127 | 107 g g a4 67
MeXAyHapoAHOM kKnaccndura- (7O 1 (70) | (70} (60} (60} (60) (507 | (60}
LWW NATL W YeTblipe 38e34bl; B - i 3

- TOCTUHWUEIl, MMeRLLAe No &84 127 | 10° | 10° g g & & &

MeXYHaPOAHON Knaccupnka- (a0) (70y | (70) | (60) (6e0Q) (&0} (&0D} (60} | (6}
LUK TpK 383461 U MeHee




Tun OCHOBAHUA NeReKPLIMURA

Moroaum-yasa nauma
PacnosoxeHue

flycrmom.
nepekpsimus

nauma
100 | 120 | 140 | 160 | 180 200 220

AAMUHWUCTPATUBHEIE 34aHWA, OOUCE
MNepekpbiTha mexdy pabo-
YNMMW KOMHaTamMK, kabw-
HeTamu, cekpeTapuaramMm 8 18 | 10 8 8 8 6 6 6
11 OTAENALLME 3T NOMeLLe- (60} (700 | (700 | (BO) | (60) | (60}  (60) (60} (50)
HWA OT NOMELLEHWA obLero
NoONE20EaHUS (BECTUBIONN,

Xonnel)

MepekpbITUA, OTASNAKOLLNE

paboune KoMHaTkl, KabUHETHI 8 18 10 2 2 8 & [ (3]
OT NOMELLEHWIA C MCTOYHM- (60} (70) | (700 | (60O) | (60Y | (60}  (60O) (60} (50)

Kamu Wwyma (Mawowpo, Tene-
TalNHBIE 11 T.N.)
bonbHWUBI U caHaTopKVK

MNepekpLITUa Mexay nana- 10 12 8 8 8 8 8 6 6
Tam, KkabrHeTamu Bpaden {50) (700 | (70) | (60) | (60) | (60) | (&0) (500 (50)
MepekpbIiTUa MexXay onepa-

LUMOHHEIMK W OTAENAOLLWE 18 -1 -1 o | 6% e | 19° | & g8?
onepauvioHHbIE OT Nanart (70} (70 | 700 | (70) | (70) (60) (60}

W KabwHeTos

HE{JEK[‘.‘IE-ITMFI, aTaenaume
nanaTtel, KABUHETLI Bpadeid oT
NOMELLEHWIA 0BLIErD NONL30-
BaHWA (BeCcTWOAW, XONNLI)

(60) (70) | (70) | (60) | (60) | (8Q) | (BO) (30) (50)

MepekpbiTUE, OTAENAKOLLNE
nanatol, KabMHeTbl BpaYeit ot
CTONOBLIX, KYXOHb

16’ tes | 18% | K | T | 82 g’
(70} -1 SO | (70) | (F0) | (70)  (BO0) (6D}

YyebHele 2aBefeHuA
MNepekpblTUA MEXAY Knac-
Cami, KabrHeTamn, ayalnTo-
PUAMIA 1 OTAENAKLLINE 3TK & 8 i B B 6 6 6 <]
NOMELLEHWA OT NOMELLEHWIA (60} (70) | (60) | (BO) | (60 | (60}  (50) (50} (50)
DELLI,EFO NoNL30BaAHNA (KOpK-
AOpPLl, EECTUENW, XONEI)
MepekpbITUA MEX Y My3bl- 204 18% | 16° | 107 | 10 | &8 8
KanNkHbIMK KNaccamy CpeiHinx {70} -1 -1 (70) | (70) | (70)  (70) (60) (60)
yyebHbIX 2aEefeHNA




Tun OCHOBAHUA NeReKPLIMURA

MoroaumHaa nauma

Pacnonoxerye fycmom.
nepexkpeimus Pl
100 | 120 | 140 | 160 | 180 200 220
MepekpLITUa MeXay My3bl- 20° 167 | 167 | 10° | 10° | &8 | &
KaNEHbLIMK KNAaCcCaMK BbICLLX (70} -1 -1 (70% | (70) | (70)  (70) (60) (60}

yuebHbIX 3aBeeH1A

AeTckne AoWKoNbHLIE YYPEeXAEHWNA

[NepekpbiTUA Mex Ay TPynno- 6 10 8 6 6B | 6 b b 6
BbIMW KOMHaTaMMK, CNanbHAMK (60} (507 | (60Q) | (60) | (6Q) | (60)  (50) (50} (50}
MNepekpsITUL, OTAeNAOLWe 6 12 | 10 8 8 6 6 6 6
rPYNMoBLIE KOMHAThI, (60) (607 | (60) | (60) | (60) | (60)  (60) (507 (50}
CnaneHW ot KYXOHE [

MMpumedanus:

B pacyeTax yuWTbiBanacb KPYrnonycroTHan cbopHas nanTa TonwmHon 220 MM, WWMpUHOK

oT 1 40 1,5 M 1 ANWHOW OT 2,4 a0 9 M.

' MpumeHeHwWe matepyrana Penoterm™ HMM N3 gna BUBpOLUYMOWIONALWK NPK AaHHOM TUNE
nepexpeITUA SKOHOMWYECKN HeLenecoobpasHo.

* K TaKUM NepekpLITUAM NPeAbABNAITCA NOBLIWEHHbIe TpeboBaHA No U30NALUWMK OT
BO3AYLUHOMO WymMa. [lnA BeINOAHEHWA HOPMAaTWUEHEIX TpeboBaHKWIA MO 3BYKOW3CAALMK
HEeoBX0AMMO YCTPONCTED 3BYKOMNOTNOLWA0LWMX KOHCTPYKLUWMIA NOTONKOB C 3BYKOM30NVPYHOLWEi
CNOCOGHOCTLIO HE MeHee 4 AB.

# K TakMM NepekpbiTUAM NpegBABAAIOTCA NOEbILUEHHEIE Tpe60BAHWA NO N30AALWMK OT
BO3AYLUHOro WwymMa. 4ns BoINOAHEHWA HOPMAaTWBHbLIX TPeboBaHWIA NO 3BYKOM30AA LMK
HeobXoANMO YCTPOWNCTBO 3BYKONOTNOLLAKWNX KOHCTPYKUWA NOTONKOB € 3BYKOW30/MPYHoLel
CNocoBHOCTEID He MeHee 7 4B.

@

1.12. Bubpoz3awmTa KOHCTPYKLWIA 34aHKiA OT BO3AeACTBUIA MeTpononm -
TEHAa, XKe/le3HbIX JOPOr M aBTOMOGMNBHBIX MarvucTpaneii

1.12.1. ONBIT NPOEKTUPOBaHWA W YCTPOWCTBA BUBPO3aLLUMTEl KOHCTRYKLWIA rpamaaH-
CKNX 3AaHWIA OT BUBPaLWOHHOMO BO3AEHCTBUA NNHKMKW MeTponoanTeHa B r. Mockee nokasan,
uTo 3dQHeKTUBHEIM MeToA0M BopebEI C BUBpaLWeid ABNASTCA YCTROWCTEO NO NepUMeTpy
NOA3EMHbIX KOHCTPYKLUWIA 34aHWIA cnoA BMBpO3alUWThl U3 BCMEHEHHOro NoAnunNponnuieHa
(nonunaTuneHa).

1.12.2. M2 oneITa NpOEKTVPOBaHWA aNpejenedsl peKoMeHyemele MUHUMankHele
TOMLWWMHBI CNoes BMBPO3alUMTLl M3 BCNEHEHHOTO NOAWMPONWASHA ANA NOA3EMHBIX KOHCTPYK-
LUKMIA, Heobxoaumoid Ana 3¢ GekTUBHOMO CHIKEHWA BUEPpaLMIA OT MEeTRONOAUTEHA:

*  HapyxHaa cTeHa NoABana co CTOpPoHbl MeTpononuTeHa = 80 mMu;

*  HapyMXHbIe CTeHbl NoAgBana (He Co CTOPOHBLI MeTpononMTeHa) - 20 mm;

*  nogolwea ¢pyHaaMeHTa - 40 MM (ANA 3alLWTLl 34aHWA OT BEPTUKANBHLIX KonebaHWuii).
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1.12.3. MNpw Takom cocTaee BUBPO3aLLUTEI Pe3yNLTURYIOLLWA 3D PeKkT ANA 8 OKTaBHbIX
nonoc (o7 2 'y, 4o 63 My - BMBPaALMK OT KeNe3Ho40pPOXKHOrD TpAaHCNOpPTa), ONpeaeneHHLIA Ha
YypoeHe byHAIMEHTHOW NAWTEI M NONA NEPBOro 3TaXa COCTABNAET:

* BoOKTaeax 2, 4, 8w 16 'y - BmbpozawmTta obnagaeT HesHaYNTENLHOW 3GPEKTUBHO-

CThIO - MNOAYYEHOD YNyYlUeHWe xapakTepucTik Ha 5 aB (cnegyeT oTMeTUTL, 4TO B
okTaeax Ao 4 Iy nwoban enbposawnTa He 3pdekTUBHA);

*  Boktaee 31,5 Ny - enbpo3awnTa obnaaaet IHAYUTeNLHON IGPEKTUBHOCTEID — NOAY-
HEHO YNYULLEHWE XapakTepucTiik Ha 17 ab,

* B OKTaege 63 Y - BMOpo3awmTa 06nagaeT BecbMa 3HaYNTEALHON 3G PeKTUBHOCTEHD -
NONYYEeHO yay4dlleHne xapakTepuctuiK Ha 23 a6, 4To ocobeHHo BaxHO, Tak Kak Ha
3TOW YacTOTE Ha YeNoBeKa A0NONHWTENbHO BO3ASNCTBYET CTPYKTYPHbIA LLYM,
0BYCNOENEHHBIA BUEpaLMe.

Takwnm cbpazom, BUBpO3aLLWTa CTPOVTENEHbBIX KOHCTPYKLUMA BCNEHEeHHbLIM NOAMNpo-

nuneHom (Mapki Penoterm®) obnagaet 4ocTaToOYHON 3D PeKTUBHOCTLIO W MOXeT obecneunTb
HOPMaTUBHYH BUOPO3aWMLLIEHHOCT .

@

1.13. JonroBe4yHocTbL MmaTepnanos Penoterm”

1.13.1. McneiTaHwa matepuanos Penoterm® Ha gonroeeyHocTb 661NM NpOBEAEHDI B
ncneiTaTensHoil nabopatopu W «CMI «HEBA»» . CaHkT-MNeTepbypr. AcneITaHnam nogeepra-
n1ck obpasuel Mmatepuanose Penoterm® HIM N3 (3) v Penoterm™ HMNM N3 (K).

1.13.2. Obpasubl NoAgBEpranvcb YCKOPeHHOMY CTAPEeHMWIO B YCNOBUAX MCKYCCTBEHHOMD
BO3JeNcTEVA TeMnepaTtypel 85 °C B TeyeHwre 1100 y, yto cooTeeTCTEYET 50 YCNOBHEIM rogam
skcnayatauum (¥T3).

1.13.3. Pe3ynbTaTbl NCNbITAHWIK 0Bpasuos matepuana Penoterm® HIMM N2 (3) nocne 50
¥YT3 nokazanu He3HaYUTEeNLHOE MOELILLUEHWE AMHAMUYECKOro MOAYNA YNPYrocTU U CHIDKeHWe
KO3(DDULNEeHTa OTHOCUTENBHOTO CKaTWUA. BennymnHa MHAEKCa ynyyLWeHs 30NALKMK YAapHOTD
Wyma He cHu3knace (tabn. 1.11).

1.13.4. PeaynbTathl MCNLITaHWIA obpa3yos maTepuana Penoterm™ HIMM N3 (K) nocne
50 ¥T3 Takxxe nokasanu HesHa4UTEeNbHOE NOBbILUEHWE AMHAMWYECKOro MOAYNA YNPYroctu
W yBenuyeHune koapprUneHTa OTHOCUTENLHOMO CKaTWA. BennuiHa MHAeKca yaydlleHna n3ona-
LMK y4apHOro WymMa He cHWsunace (tabn. 1.11).



Tabauua 1.11

AuHanudeckue XGPpakmepucmuxkll noaUnponuaeHa MapKu Penoterm™ nocie nposedeHus

LCNLIMORUL RO UCKYCCMBEHHOMY crmaperuio Ha 50 ¥T3
Aurnamuyeckuld modyas ynpyzocmu (EJ) u Undekc ynyvwerus
OMHOCUMENLHOE CXamue (£) Momepuana usoARYUL YdapHo20
Mamepuan | Tonuuro, 38YKOU30AFYLOHHO20 CAOS NPU HAZPY3KU HO wyma', AL_,,06
MM Hezo & la :
2000 5000 | Hoepyska  Hazpyska
£9, MNa £ £9, Mo | € | 2000Ma 5000
5 0,17 0039 024 | 0062 | 22 21
Penoterm® 6 0,19 0,033 0,31 0,058 24 22
HMM A3 (3) 8 0,23 0,031 0.37 0,056 | 28 23
10 027 | 0029 = 045 | 0053 | 29 = 24
Penaterm® 6 0,15 0,034 0,18 0,058 | 23 21
HAM A3 () 8 0.10 0,030 0.27 0,056 26 22
_ | 10 019 | 0,029 0,24 0,053 28 23
Mpumeyvarue
1 - VHAeKC ynyYlUeHUa N30AALWK YAApHOTO Wwyma AL «nnaBalowumm» cTaxKaMu C MoBepx-
HOCTHOM NAOTHOCTLHO 100 Kr/m?, YNOXKEHHLIMW NO 3BYKON3O0NALMOHHbBIM NPOKN3AKaM 13
BCMEHEHHOro NoAunponyuieHa Mapku Penoterm® .

1.13.5. Pe3ynbTathl NCNbITAaHWKA MaTepywanoe Penoterm® Ha A0NroBeyHOCTE NOKA3bIBAKOT,
UTO OCHOBHAA XapakTeprcTyka MaTepuana — MHAeKC yNyJvleHMA M2onaumi YaapHora Wyma co
BpemeHem (50 ¥I3) He cHU3WNace, YTO NOATEBEPXKA3ET EbICOKYIO JONMOBEHHOCTE 3BYKOW3ONALN-
OHHBIX XapakTepPUCTUK MaTepnanos Penoterm®.

BuGnuorpaduyeckKunia cnucok K pasgeny 1

1. CM 51.13330.2011. 3awmTa oT WymMa. AKTyansnpoeadHas pegakuna CHuill
23-03-2003.

2. CMN 20.13330.2011. Harpy2ku 1 BO3AeiCTBUA. AKTYanM3UMpoBaHHana pejakuna
CHwM 2.01.07-85%.

3. CM50.13330.2012. Tennoeas saluTa 34aHNA. AKTYaNM3UpoBaHHaA peaakuyus
CHwN 23-02-2003.

4. CHwll 3.04.01-87. M30nAUWOHHBIE U OTAENOYHBIE NOKPLITUA.
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MPOEKTUPOBAHUE
TPYBHOW
N30N59LMA




da

2.

[MPOEKTUPOBAHWE
TPYBHOW 30NN

HacTtoswmia pasgen pekomeHgaywia paspaboTaH B cnegyrollem cocTaee:

2.1.
2.2,
2.3:
2.4,

2.5.

2.6.

2.7,
2.8.
29,

ObWWe TexHWYeckne TpeboBaHWA K MaTtepranam ans TRYOHOH n3onaunm;

Obuwe TexHUYeckne TpeboBaHWA K M3gennam Ana TpYBHoM n3onaun;

TexHWYecke xapakTepucTrkn maTepmana NOPUSMEKC® v nsgennia ana TpybHoA

nzonaumn NOPUAEKC®,

CpaBHeHWE XapakTepUCTUK MaTepWanoe AnA TpybHoW vzonauui mapku Mopunekc”

C 3aMeHWNTeNaMM 1 aHaNoramm;

PekoMeHAaUWK NO NPOEKTUPOBAHWIO TRPYEHOW N30n1auUMK 13 MaTepUanos U N3aennid

mapku NOPKUAEKC™:

2.5.1. OCHOBHbIE CBEAEHWNA NO TPYDBHOW M30NALMK;

2.5.2, duanveckne BeNWYWHEl M 84UHKMLEI M3MepeHuA;

2.5.3. PacyeT TeNN0BOro NOTOKA Yepes TENNON30NALNOHHY O KOHCTPYKLWIO;

2.5.4. PacuyeT TONWKWHLl TRYEHOKW M30naLMK;

»  pacyeT gna obecneveHnsa TpebyeMoid TeMNepaTypkl Ha NOBEPXHOCTW M30AALWK;

*  pacdeT And NpefoTEPALLEHWA KOHAEHCAUWMN BNArv M3 BO34YXa Ha HApyXHOK
NOBEPXHOCTI U30NALMIA,

' pacyeT 4nd npeaoTBpalleHHs KOHASHCaUKMI BAarkl Ha BHYTPEHHWX NMOBERXHOCTAX
BO3/YXOBOAOE;

' pacyeT ANA npeAoTepalleHns 3aMep3aHnAa BellecTea B Tpybonposoje B TeyeHue
3afaHHOro BpeMeHW Npu ero 0CTaHOBKE;

*  pacdeT gna obecnedeHna Tpebyemoil NNOTHOCTK TENNOBOro NOTOKA.

OCHOBHEIE YKa3aHWA NO NPOW3BOACTEY PaboT Npw yCTPOWCTEE TRPYEHOR M30AALMK 13

MaTepuanoe KM W3genuia mapky NOPUNEKCE;

OcHoBHbIe OWKMBKX NpKY YCTPOWACTEE TPYBHOW M30NAUMK N X NOCNEACTBAR,;

MNpumep pacyeta TPYBHOW M20NALUK 4S8 CUCTEMbI FOPAYEro BoA0CHABKEeHWSA;

PekomeHayemble TONLWLWHE TRYEHOW M3onagy mapiki NOPUNEKC™ ana paznuuiHeix

YCNOBWIA 3KCNAyaTaunm TpybonpoBooB.

MpunoxeHwe 2.1, 3HaveHUA GyYHKLUWK X - Inx (B npeaenax 1 < x £ 5).



2.1.1. (4.1. [1]) TennoM3oNALNOHHasA KOHCTPYKUMA A0MKHE obecneyneate NapameTpol
TEMNNOXONOAOHOCUTENA NMPY IKCNAYaTaulv, HOpMaTUEHBIA YPOBEHL TEMNNOELIX NOTEPk
obopyaceaHnem 1 Tpybonposogamuy, 6e30NacHy0 ANa Henoseka TeEMNepPaTypRy WX HapyXHbIX
NoBEpPXHOCTE,

2.1.2.(4.2, [1]) MaTepmanel, MCNoNk3yemele B TENNOWMIONALMOHHEIX KOHCTPYKUWAX, He
AOMKHbBI BBIAENATE B NPOLECCe 3KCNAYyaTauMv BPedHble, NOXapoonacHbIe 1 B3PbiBOONACHbLIE,
HEMPWATHO NaxHyLLWe BellecTsa, a Takxke 6onesHeTBOPHLIE BakTepuy, BUPYChl U rpubKM,

B KONWYECTBaX, NPeBLILLaLWIWK NpeaensHOo A0NYCTUMBIE KOHLEHTPaUWUK, yCTaHOBNeHHbIe
B CAHWTapHbIX HOPMAaX.

2.1.3.(4.32.[1]) Npw Beibope MaTepuanoe v U3aenni, BXOAALLMX B COCTAR TENNOU30NALN-
OHHBIX KOHCTPYKLUMIA 419 NOBEPXHOCTEN C NONOKUTENBHEIMWM TEMNepaTypamMi TENNOHOCUTENA
(20 °C v BbILLE), HEOBXOAMMO YUMTLIBATE CASAYIOLNIA KOMNNEKE GaKTOpOB:

' MECTO PacnonoxeHue U3oNupyemoro obkexkTa;

*  Temnepartypy W30NUpyemMoir NOBEpPXHOCTW;

*  TemnepaTypy OKpyXawLel cpegbl,

*  TpeboBaHWA NOXapHOW Be30MacHOCTK;

*  arpeccUBHOCTb CKPYXALLel cpeasl WK BeLecTE, COAepallMxca B M30N1pyemMbIx

obbekTax;

' KOPPO3WOHHOE BOZJRNCTENE;

*  Mareplran NoBepxHoCTW N3DAMPYEMOro DBbEeKTS;

* AONYCTUMbIE HAMPY3KA Ha M30NUPYEeMYH NOBEPXHOCTL;

*  Haaudue BMbpauyv U yaapHLIX BO3AERCTBNIA;

*  Tpebyemyr ONrCBEYHOCTL TENNOW30NALMOHHOW KOHCTPYKLAW,

' CaHWUTApPHO-TUrMeHuYecke TpeboBaHns;

*  Temnepatypy NpUMeHeHWsa TeNI0WU3oNALMOHHOro Mateprana;

*  TENNONPOBOAHOCTb TEMIOW30NALWOHHOIO MaTepuana;

*  TeMnepaTypHeie gedopmMaumn N30NUPYeMbIX NOBEPXHOCTEN,

*  KOHQUrypauuio 1 pasMepsl M30J1MPYEMOA NOBEPXHOCTK,

*  YCNOBWA MOHTaXa (CTECHEHHOCTb, BbICOTHOCTL, CE30HHOCTL W A4P.);

* YCNOBWA AEMOHTaXa W yTUAK3aL WK,

2.1.4.(4.3. [1]) Mpwn BeiBOpe TENNOUIONALWOHHEIX MATEPWANO0E U KOHCTPYKLWIA 4nA
NOBEPXHOCTEN ¢ TeMNepaTypoi TennoHocuTens 19 °C 1 HUKe W OTPUUATENBHON TEMNEPaTYPOA
AONOAHWUTEALHO HEOBXOAMMO YYUTEIBATE: OTHOCUTEALHYHD BAXHOCTE OKPYKaOLLero Bo3ayxa,
BNaXHOCTb 1 NaponpoHULEaeMocTe TENAOUZ0AALWOHHOMO MaTepyana.

2.1.5.(4.4. [1]) B cocTae KOHCTPYKUWI TENNOBOW M30NALWK ANA NOBEPXHOCTEW C NONOXKN-

TenLHOoM TeMnepaTypoli B KadecTee 06a3aTeNbHLIX 3NEMeHTOB HEOBX0AVMO NpeaycMaTpuBaTs:

TEI'IJ'IDL"IBDJ'IFILH-“IDHHI'JIH EJ'I’DH,’ I'IDKFJDBHI:IH CJ'IDI:;:I,' INEMEHTBI KDEMNMEHA.
2.1.6. (4.5. [1]) B cOCTaB KOHCTPYKLMIA TENNOBOKN M30NALMIA ANA NOBEPXHOCTER C OTPULLE
TeNLHORA TeMMNepaTypoi B kKadecTee 06A3aTe/IbHbIX 3M1EMEHTOB HEOBXOAVMO NpeaycMaTpUBaTh:

TENAOWM30NALWOHHLIA CI0IA; NapOM30NALWOHHbLIA CAOK, NOKPOBHLIA CNOIN; 3NeMEHTEI KPernieHus.

45
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2.1.7.(5.1. [1]) B KOHCTPYKLWAX TENAOUZ0NALWMK 0DOpYACBaHWMA U TPYOONPOBOACE
C TEMMEepaTypamMi COAepXalluxca B HUX BelecTs B glanazoHe ot 20 go 300 °C gna scex cnoco-
608 Npoknagkw, kpome HeckaHanbHOW, cneayeT NPUMeHATL TENNOW30NALUMOHHbIE MaTepuantl
1N M34eNa C NNOTHOCTEH He Banee 200 kr/m® n koagduuMeHTOM TENNONPOBOLAHOCTI B CYyXOM
COCTOAHWK He Bonee 0,06 Br/(m - K) npw cpegHei Temnepatype 25 °C.

2.1.8.(5.4. [1]) AnA TeNNOU30NALMOHHOrO CNOA TPYOONPOBOAOB € NONOXKNTENLHON
TeMnepaTypoi Nnpw beckaHaneHoW Npoknajke cnegyer NpUMeHaTe MaTepuantl ¢ NAOTHO-
CTeH0 He Bonee 400 kr/m® 1 TennonposogHOCTLI0 He Bonee 0,07 Br/(m - K) npw Temnepatype
MaTepliana 25 °C 1 BNaXHOCTW, YKa3aHHOW B COOTBETCTBYIOLMX rOCYAapCTBeHHBIX CTaHAapTax
NN TEXHWYECKWX YCIOBUAX,

2.1.9. (5.5. [1]) Ans TennoMz30n84MOHHONC cnos obopya0BaHKMA 1 TPYBONpOBOAOB € OTPK-
LUaTenbHbIMW TEMNEpaTypPamMi cneayet NPUMeHATE TENNONZ0NAUMOHHEIE MaTepUant! U n3je-
WA € NACTHOCTED He Bonee 200 kr/m? W pac4eTHON TENACNPOBOAHOCTERD B KOHCTPYKLWK He
6onee 0,05 B1/(m - K) npwn Temnepatype selwwects MinHyc 40 °C v Bbiwe 1 He Bonee
0,04 Br/{m - K) - npyt muHyc 40 °C,

MNpwu esibope MaTepuana TenAouz0NALMOHHOro CN0A NOBEPXHOCTA C TEMMNepaTypor oT
19 a0 0 °C cnegyeT OTHOCWUTE K NOBEPXHOCTAM C OTPMLATENBHbLIMK TEMNEPATYRaM .

2.1.10.(5.10. [1]) Npw BeIGOPE TENNONIONAUNOHHBIX MaTEPWAN0B W NOKPOBHLIX CNOEB
cneayeT YYUThIBaTh CTOMKOCTE 3MEMEHTOE TEMNMON30NALWOHHONW KOHCTPYKUMK K XMMWHECKW
arpeccMBHbIM PaKTopam OKpPYKatoLWen cpejbl, BKAOYan BO3MOKHOE BO3ASNCTBNE BELLECTS,
COAepXKalMXca B N30AnMpyemMom obbekTe,

21.11.(5.11. [1]) Ana obopyaoBaHKA 1 TpYEONPOBOAOE, NOABEPTA0LWWXCH YiapHBIM
BO3eMCcTEMAM W BUDpaLMK, pEKOMEHAYETCA NPUMEHATE MaTEPKWans!, BUWBPOCTOMKOCTL KOTO-
phIX B YCNOBWAX 3KCNAYATALWW NOATEEPXASHA pe3ynkTaTamMi UCNLITAHWIA, BEINOMHEHHBIX
aKKpeAVTOBAHHEIMI OpraH3alnami.

2.1.12.(5.13. [1]) B KOHCTPYKUWAX TENNDBOKN W30AALUWK, NPeaHasHauYeHHbIX Ana obecne-
YeHWa 3aJaHHOoN TeMNepaTypel Ha MNOBEPXHOCTU M301ALWN, B Ka4eCTBe NOKPOBHOMO CNoA
peKOMeHAYeTCA MPUMEHSATL MaTepKanbl CO CTENeHbI0 YepHOThI He Huxke 0,9 (c koadppuumneHTom
W3NYUEHKMA He Hxke 5,0 Br/(m? - IKY).

2.1.13.(5.15. [1]) NokpoBHEIA CNOWA AONYCKABTCA He NpeaycMaTpUeaTs B TENNOW3O0-
NAUNOHHBIX KOHCTPYKUMAX Ha OCHOBE W34eNWii U3 BONOKHWCTEIX MaTeplance C NoOKpLITUEM
(K3LWWMPOBAHHbLIX) U3 aNHOMUHNEBOIW PONLIN NAWM CTEKNOTKAHW (CTEKNOXDNCTA, CTEKNOPOroxn)
W BCNEHEeHHOro CUHTeTUHECKOTo Kayyuyka ANg U30NMPYEMEIX OBBEKTOB, PACNONOXEHH bIX
B NOMELLEHWAX, TOHHENAX, NoABanax 1 YepAakax 34aHuii, 1 NpW KaHaNbLHOW NpoKnagke
TpybOoNpoBOAOE.

2.1.14,(5.17. [1]) Npw npyMeHeHWUK TENNOUIONALWNOHHEIX MaTepranoe U2 BCneHeHHBIX
NoOAMMEPOB C 3aKPbITEIMK NOPaMi HEOBXOANMOCTE MPUMEHEHWNA NaPOM30NALMOHHOIO CNoA
ACNKHa BbITb 0BOCHOBaHa pacyeToMm. MpK UCKNYEHW NapoU30NALWOHHOMO CNos cneayet
npesycMaTpuBaTk FrepMeTU3aLnIo CThIKOB M34eNWid MaTepranamMi, He NPonycKaowmmMmim BogA-
HbIE Napbl.

2.1.15.(5.19. [1]) TpeboBaHWA K NOXKapHOKA He30NacHOCTY TENNOU30NALNOHHBIX
KOHCTPYKLUWA TpyBoNpoBOAOE TENNOBEIX CceTel onpegenatotca no CM 124.13330.2012
«[ennoBble CeTH. AKTYanusnpoeaHHas peaakuna CHul 41-02-2003x.

2.1.16(5.20. [1]). AnA 3nemeHTOR 0BOPYACOBaHWA W TRYEONPOBOAOE, TRebyHILLMX
B MNpOoLecce 3Kcnayatauin CUCTeEMaTUYeckoro HabndeHna, cnedyeT npedycMaTpyeaTte cbop-
HO-pasbopHble CheMHbIE TEMAOW3ONALNOHHBIE KOHCTPYKLMN.



Cucmemsl godonpoeodn U kKaHaAu3gyuy (U3aseverue uz Cf1 30.13330.2012 [2])

2.1.17.(5.2.9 [2]) Tpy6onpoBoabl CUCTEM rOPAYEro BOA0CHADMEH A, KpOMe NOABOAOK
kK npubopam, cnegyeT U30MPoBaTe 4019 3alMTel OT NoTepk Tenna. Tpy6onpoeoAbl CUCTEMEI
X0A0AHOro BOAOCHaBEH WS (KpOMe TYNKOBEIX NOXaPHBIX CTOAKOE), NPOKNagblBaeMblx B KaHa-
Nax, WaxTax, CAaHNTapHO-TEXHWUYEeCKWNX KablHax, TOHHENAX, 8 TAKKE B nomMeleHAX € NoOBkILWEH-
HOWM BNaXHOCTLIO, CNedyeT N20AMpoBaTk AN4 NpejoTEpaLLeHuA KoHAeHcauuK Bnarn cornacHo
Cne1.13330[1].

2.1.18.(6.4.15 [2]) Mpwu npoknafke TpyEONPOBOAOE B KaHanax cneayer NnpuMeHsTb
TEPMOWZONALWKI € MCNONL30BAHWEM CUHTETMHYECKUX MaTepranos Ha base CTek0BON0KHa
W NEHONNACTOB, a TaKkxe NeHobeToHoB. [JlonyckaeTca NpYMeHeHe ANA 3TON Lienn Apyrnx
CUHTETHYEeCKX MaTepanoe, JONYWeHHEBX 408 MCNOoAR30BaHWA B NopAdKke, YCTaHOENEHHOM
3aKOHOAaTeNLCTEOM Poccuiickon Pegepani B 06NacTy TEXHWHYECKOro perynpoBaHnd
W CAHWTAapPHO-3NMAEMMONOrMyeckoro 6aaronony4mna HaceneHus. NpUMeHAaTs MHepanoBarTHole
TEPMOW3IONALWMOHHEIE MaTepWankl HE J0NYCKaeTCA,

2.1.19.(10.8. [2]) TonwwmHy Tennousonayuy TpybonpoBogos ciegyeT onpegenate no Crl
61.13330 [1]. Npw NPOEKTMPOBAHMN HOBbIX N PEKOHCTPYKLWMK CTapbix 34aHMA paunoHanbHbliA
Bhlﬁc}p 3¢¢PEKTHEHI:-I}( TenNouioNAUMOHHEBIX MaTepranoe cnegyet NPporM3aBoAvTE C NpegnoYTe-
HWEM MaTepManos MeHbLLEN TENNONPOBOAHOCTH.

Cucmenmsl omMonAeHUa, 8eHMUAALUIY U KoHOULLOHUPOSOHUA (U3aredeHlUe U3

up
(1 60.13330.2012 [3])

2.1.20. (4.6 [3]) TennoByo U30NALWIKD OTONUTENEHO-BEHTUNALUWOHHOTO 060pYACBaHKS,
TpyboNpoBOAOB BHYTPEHHWUX CUCTEM TEMNOXON0ACCHABKEH WA, BO34YX0BOA0B, AbIMOOTBOA0B
1 AbIMOXOA0B CNeAyeT NpeaycMaTprBeaTs Anq:

* NpeaynpexieHna OXOoros;

» obecneYyeHWA NoTepk TeNACOThI (X0No4a) MeHee JonyCTUMBIX;

* VCKNHOYEHWS KOHASHCaUM BAaru;

*  WCKNHOYEHWA 23aMep3aH i TennoHoOCUTENA B TpyBoNpoBoAax, NpoKnafsiBaemelx

B HEOTAN/IMEAEMbIX NOMELLEHWAX WKW MCKYCCTBEHHO OXMaX jaemMblX NOMELLEHWAX;

»  obecneYyeHWa B3pLIBONOKapobe3onacHOCT.

TemnepaTtypa NOBEPXHOCTW TEMNMOEBOK U30AALMKW HE A0MXHAa NpeBkiwaTe 40 °C,

FopsAYMEe NOBEPXHOCTWM OTONWMTENbHO-BEHTUAALWMOHHOIO 0bopyaoBaHms,
TpybonNpoBOAOB, BO3AYX0BOAORE, ALIMOOTBOAOB W ABIMOXOAO0B, Pa3MeLaeMbIx B NOMELLEHWAX,
B KOTOPBIX OHW COZa10T OMNacHOCTh BOCMIaMEHEHWA ra30B, NapoB, a3p030ei WAK NkLAK,
cneayeTt W30AMpoBaTk, NpeAycMaTpyuBan TEMNepaTypy Ha NOBEPXHOCTW TENACU30NALMOHHON
KOHCTPYKLWW He MeHee Yem Ha 20 “C Huke Temnepatypbl MX caMoBOCnAaMeHeHNs.

TennoWzoNaUWMoHHBIE KOHCTRYKUMW CnegyeT npejycMmatpyeaTe cornacHo CM 61.13330 [1].
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2.2. 06yme TexHuueckne TpeboBaHuAa K M3genmam ans TpyebHoi nsonaumn

2.2.1.Vzgenna gna TpybHoin nsonaummn NOPUNEKCY ponxHbl M3roTaenneaTeca U3
BCMNEHEeHHOro NOAWM3TUAEHA B BWAE NonelX Tpybok no TY 22.21.41-002-82799613-2017,
roCT P 56729-2015.
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2.2.2.W3penna 4na TpybHOW M30nAUMK NPUMEHADT Ana obopyaoBaHua U Tpybonpoeo-
AOB NPOMbILUAEHHLIX NpednpUATHIA, a Takxke obkekToB XKKX, BrAtoYan:

*  TEXHONOrMYeckue TpybonpoBo4bl, PACNONOXeHHbIE B NOMELLEHWAX KaTeropun B,

I, J W Ha oTKpLITOM BO3AYXE (NpW 0becnevyeHn 3amnToir oT yNnkTpaduoneToBoro
W3NyYeHWA, HanpuMep, NPUMEHeHMEM NaMWHWPOBAaHHbIX 38LLUMTHBIX NOKPbLITUIA);

*  TpybonpoBoAbl TENNOBLIX CETEW C TEMMNepPaTypoil TENNOHOCUTENA B NoJaloLLEM
Tpybonposoge He 6onee 95 "C ' Npy Ha43eMHOR (B NOMELLEHWAX, TEXHWUYECKNX
noAgnonesx, Hepaakax, NogBanax W Ha OTKPbITOM BO34yXe) W Nog3eMHON (B kaHanax
N TOHHENAX) NPOKNajKax;

*  TpYDONpPOBOALI CUCTEM OTOMARHWA, rOPAYEro ' M X0NoAHOIo BoOAOCHabKeHns
B KUIWLLHOM 1 TDaxAaHCKOM CTPOWTENBCTEE, 8 TAKMKE Ha NPOMbILLNEHHBIX
NpeAnPUATUAX;

*  BO3AYyX0OEO4bIl, TpyGONpoBOALl M 0BOpYAOEaHWE CACTEM BEHTUAALINA
N KOHAWLIMOHWPOBAHWA BO3AYXa;

*  TpybonpoBoAkl NPOM3BOACTE C TEXHONOTUYECKMMI NPOLECCaMmi ¢ NOBbILLEHHEIMK
TpeboBaHWAMM K HUCTOTE BO3AYXa B NOMELLEHWAX (MUKpobuonorus,
PaaMO3NEeKTPOHWUEKE, MALLEBAS NPOMBILLIEHHOCTE U T.4.).

2.2.3. KoHCTpyKUMa TpyBHOW M3onauMK © NnpuMeHeHnem nagennia NOPUNEKC® annA

TpyboNpOBOAOE C NOACKUTENEHEIMW TEMMEPATYPAMIW TENNOHOCWUTENA A40NXKHA:

* oTBe4aTb TpeboBaHnAM 3Hepro3pPexkTMBHOCTY (MMETL ONTHMAaNLHOE COOTHOLUEHKWE
MeX Ay CTOUMOCTLIO TENNOWI0NAUMOHHOW KOHCTPYKUWKA U CTOMMOCTEIO TENAOBLIX
noTepb Yepes U3oNALWIO B TEYEHUE PACYETHOrD CPOoKa 3KCNAyaTaunn) unun obecne-
4MBaTb HOPMWPOBAHHYIO NNOTHOCTL TENNOBOrO NOTOKA B COOTBETCTBWW € TpeboBsa-
HuAMK CM 61.13330.2012;

» obecnevuBaTte Be3onacHyo 4ns YenosBeka TEMNepaTypy HapyXHOA NoOBEPXHOCTK
n3onsaLMK;

»  obecneyneatk Tpebyemele NapaMeTphl TEXHOMNOTMYECKOrD pexuma.

2.2.4. KoHcTpykuna TpyBHOW 1M30Aa4MK C NpuMeHeHnem n3gennia NOPUNEKC* ana
TpyboNpoBOACS € TEMNEpaTypamin TENNOHOCUTENRA HMKE TEMNEPaTYPbl OKPYXKatoLLEero Bo3yxa
ACN¥Ha:

» obecne4ynBaTk NpegoOTBPALUEHWE KOHAEHCALWW BAari Ha NOBEPXHOCTIA U30NAL M,

»  obecneyunBaTb Tpebyemble NapamMeTpbl TEXHONOTMYECKOro pexnma.

2.2.5. B TennousonaunoHHLIX KOHCTRPYKLUWAX C NPUMEHEHWUEM W34SV MapKK
MOPWMNEKC* napon3onayMoHHbIA CNOW, Kak NpaBuNo, He yCTpavuBaeTca.

2.2.6. B TenAonsonauoHHbIX KOHCTPYKUWAX 4NA TPY6ONPOBOAOE, pacnonoxeHHbIX
B NOMELLEeHWAX, TEXHUYECKWX NOANONLAX, YEPAAKAX, KaHanax u TOHHeNax, U3aena Mapkin
MOPWMNEKC* npumMeHatoTca be3 NoKpeITUA.

2.2.7. Vizaenina gna TpybHoW M30AAUMK 40MKHBI BbiTh repMETUUYHBLIMK.

FrepmeTrsayunio NpoAoLHBEIX U TOPLEBLIX LBOB TRYBHOW nionauunu NMOPUMIEKC®
peKoMeHAYeTCH NPOVM3BDANTE C UCMONL30BaHWNEM MOHTaxHoro knes NOPWEKCE n
KpenexHbIx ckob NMOPWMMEKCE.

Pacxoa knea MOHTAXHOMO NpY MOHTaxe TpyBHoW usonaumn MOPUMEKC®:
- ANA TPYBOK TONWMHONA 6 MM — 240 + 300 M.N. Ha NNTP Knes;
- Ansa TpyboK TONWKMHOW 9 MM = 160 + 200 M.N. Ha NUTP KNex;

1 H3deaus das mpybHol uzoasyuu NOPUAEKCT Mozym NpUMeHAImeca das mpyb

Zopsyezo sodocHabXeHUS, CAU MeMnepomypad menaoHocumens He npeeocxodum 90° C.



- Anga Tpybok TonwmHor 13 Mm - 110 + 140 M.1. Ha NUTP Knes;
- ana Tpy6ok ToAwmMHoK 20 MM - 70 + 90 M.N. Ha NTP kKnes;

Pacxon kpenexHeix ckot NMOPUAEKC® - 3 + 5 wr/m.n.

2.2.8. TeXHUHeCKWE XapakTepuCTUKK MOHTax)Horo knea NOPWIEKC® npuBegeHsl
B Tabnuue 2.1,

Tatnuya 2.1
OcHoeHLle MexHUYeCKUe xapakmepucmuky MoHmaxHozo kaea MOPUAEKC

HaumeHosaHue nokasamens | 3HaveHue nokazamens
MoHTa)HEIA kKneid MOPUNEKCT TY 2242-002- 96208478-06
XnMUHeckas 0cHoBa | NonnxnoponpeHossiii kay4yk. :
. S::Tc;pn,qHaﬂ KMAKOCTb CBETND — XKENTOro

Baskoctb no bpykduabay npw t (20£0,5)°C, cP | 2000 + 1000

MPOYHOLTE KNeeBoro CoejMHEHMA NP paccnoe- '

HuUK 4yepes 24 yaca, H/cm (krc/cm) He meHee

Maccoeaa gona cyxoro sewlectea, %, He Gonee 230=x2

CTOEK K BO3JENCTBUIO BOABI, KMCAOT,
| BeH3WMHAE, Mmacen
Temnepartypa skcnayataymm, “C O1 munHyc 40 ao nnwoc 100

27,0(2,7)

XMMWYECKAA CTOWKOCTE

2.2.9. XMMWYEeCKan CTOMKOCTb IKEeEBOID CcogjMHeH A, BBINONHEHHOND C MCNONB30EaHWMEM
MOHTaxHoro knes NMOPWMIEKCE.

Kneeesle coeguHEeHUA UMEKT XOPOLUYH BOAOCTOMKOCTL, CTOMKOCTE K BO3AEACTBUIO
CONAHOroD TymMaHa, GUONoOrMYecKinx Nnopaxar X q)aicmpnﬂ, aJ‘IHq}EITH'-IECKM}( Yrneeojopoaoe,
aLleToHa, 3STUNOBOro CNMPTa, CMA30K, CNabblX KACAOT W Weno4ei. He npurogHel Ans skenny-
aTauvK B KOHTaKTe ¢ apomMaTUYeckumMy 1 XNOpPUPOBaHHBIMK YTNEBOA0POAaMU, HEKOTOPLIMMK
KeToOHaMl 11 CABHBIMI OEKIMCIMTENAMIA.

2.2.10. ¥nakoBka n3aennia Ans TpybHOR M30naumMm 400KHE 0BecneydnBeaTb WX 3alnTy OT
MEXaHWYeCckuX NOBPEXAEHWIA NPU XpaHeHWW, TRPaHCNOPTUROBAHWK W NOTPY304HO-Pa3rpy304-
HbIX paﬁmax. Hap}FLLIEHI-"IE‘ UenoOCTHOCTU YNAaKkoBKI HE AO0NYCKAETCH.

2.2.11. Miagenus ans TRYSHOR M30NALWMKW AOMKHEI XPaHWUTECA B YNAaKOBaHHOM BUAS
B KPLITIX CKAaACKIY MOMELWEHAX, MCKAKYAKWWX NoNajaHKMe NpamMbelx CONHEYHBIX J'I}“-IEH
W ENari, Ha pacCToOAHKWK HE MEHEE 1 METPa OT HAalrpPeEBATENbHEIX I'IpMﬁDpDB. He A0NYCKaeTCH
COBMECTHOE XPaHEeHME MaTEPWAN0E C KUCNOTaMK, LWEeNoYaMK, pacTBORPUTENAMK 1 APYT UM
darpeCCMEHLIMI BELLECTEAMIA.
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2.3. TexHUYeCcKMe XapakKTepucTuk matepuana NOPUNEKC*n nzgennii
AnA Tpy6Hoi nsonayum NOPUMNEKCY

2.3.1. TpybHan uzonauua NMNOPUMNEKC* - Tennouz0nauMoHHBIA MaTepuan Ha oCHOEe

45
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BCMEeHeHHOro NoAMaTUAeHa B BUAE NoNkLIX TRY6OK paznyHoro guamertpa. Martepuan xapakre-
PW3YeTCA rMBKOCTLH, LUMPOKWMM TeMNepaTypHeIM Alana3oHoM npumeHeHus (ot -60 °C ao +90
°C) 1 CTONKOCTBIO K arpeccMBHeIM cpegam. MaTtepuan aBnaeTca 3Kanornyeckn 6e3onacHbiM, He
COAEPXKUT GTopXnopyrneeofopodoe U nogaaetcd 100 % nepepaboTtre.

2.3.2. TexHU4eck1e XapakTepUCcTUEW BCNEHEHHOMD NOAUM3TUAEHA MapKK MNopunekc™
npejcTaenexsl B T1abn. 2.2.

2.3.3. Tunopazmepsl U3geniin Ana TpYBHOR M30AALWMA M3 BCNEHEHHOMO NoAW3TUAEHa
mapkw NMOPWEKC®, Beinyckaemoin B Buae Tpybok, Nnpeactasnexsl B Tabn. 2.3.

Tabauya 2.2
OcHosHbIE MexHUYeckue xapakmepucmuku mpybrHod usoaayuu NMOPUIEKCE

EduHuya
uIMepeHus

BCneHeHHbIA NoOAW3TAEH MapKK NOPUNEKC® (TY 22.21.41-001-82799613-2018
KoadprumeHT TennonpoBoaHOCTM B CYXOM

TexHuveckas XOPaKmepuUomuka 3Ha4YeHUe

i Br/{m - °C) 0,038
COCTOAHWK NpY TemnepaTtype 25 "C{MakcMankHbeIiA')
KoadpprumeHT NnaponpoHnLaemMocTi Mr/(m - u - Ta) 0,001
MNOTHOCTL Krim? 2515
Ananazox pabounx Temnepartyp " C -60 ... +90
BogonornowieHne no obbemy Npw NONHOM Norpyxe- % 0.9
HWK B TeyeHue 24 yacos
MoxkapHaa onacHoCTE MaTepwana
{nokazateny no Ne 123 ©3)
Mpynna no roptodecti (FTOCT 30244) _ - T2 (ymepeHHoOropro4mii)
[pynna no socnnamensemoctu ([OCT 30402) B2 WMEPEHHD‘V
EOCNNaMEHAEMbBIN)
Fpynna no AbIMoOBpasyioweil cnocobHOCTK A3 (ekICOKaA AsiMOObpa-
(FOCT 12.1044) 3yHLWAA cnocobHOCTE)
Tpy6Haa n3onauwna NOPWNEKC®
AnnHa naaeninia M 2

Mpunewarue

* Mo 3aKa3sy MOryT BbiTb M3roTOBASHLI M34ENUA APYIOi 4N1HBI.

' - Ko3ppUUMEHT TENNONPOBOAHOCTA B CYXOM COCTOAHUKW W3A8NWIA M3 BCNEHEHHOMO
nonuaTuneHa mapky Nopunexc™ onpegened No pe3ynsTaTam UCNBITAHWIA, BbINONHEHHBIX

g nabopatopui HWAC® PAACH B 2014 r. Ans TpyBOK C BHYTPEHHWUM AWMAMETROM 22 MM KO3d-
$UUMEeHT TENNONPOBOAHOCTI B CYXOM COCTOAHWK NPW TeMnepaType coctaewnn 25 °C 0,04 Br/
(m - K); ana Tpy6oK C BHYTPEHHMM guameTpom 42 mm - 0,039 Br/(m - K).




Tabauya 2.3
Tunopasmepsl (HoMeEHIKNOMYpa) Uzdeaul das mpybHou U0ARLUL U3 BCNEHEHHOZ0 NOAL3MU-
Aena mapku MOPHUAEKCH

Haumenoaarue leomMempuyeckue xapakmepucmuku uzdeaus (mpybku)
Mamepuana BHympeHHu( ToAWUHE CMeEHKUY, MM Ligem
TELEIHTT duamemp, Mm 9 13 20
| o |

18

22

25

28

35

42

48

54

MNOPWNEKCE 57
60

64

70

76

89
110
114

133

|+ |+ |¥|+]|+|n

Cepbii

e R I R P R R

++ [+ |+ |+ F |+
I e o T o e e R R T 2

Mpuneyarue
+ - AAHHBLIA TUNOpasMep BLINYCKaeTcs.

2.4. CpaBHeHWe XapaKTepuCcTUK MmaTepuanos ana Tpy6Hol nsonauun
mapku MNOPW/IEKC"c sameHUTENaMW N aHanoramm

2.4.1, CpaBHeHWe xapakTepucTUK MaTepranoB Ana TpyEHOoR n3onaun MapKu
MNOPWMEKC® c 3ameHUTENAMK M aHaNOTaMmn NpeacTasneHo B Tabn. 2.4,



Tabauua 2.4

CposHeHue Xapakmepucmuk acneHeHHozo noauamuneqa mapku NOPHUAEKCT ¢ samerumenamu

U aHaAo2anu
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MutepaasHoa MuregaTbHOR
BT L3 o Lz
Benexetrbill KOEHHOZ0 KOMEHHOA
BrnereH b NOALTIUAEH Brnedenbil Berenennbil 210K dAR GoADKHG a8
HMeroaatLe NOAUIMLAEH 3Hegeabacke KQYHYK REHOROMYPETOH mpyhHod mpyGral
— TOPHMAERC" TV 2244-0p49- F-FLER 5T A mpaHoi usoﬂm{ue{ LILTALLL
T 2221.41-007- 04696843 T¥ 2535-001- uaaaauue FroCT (HoaLeHod {uuaundp
27996132018 (Mopxd baax FEAVRZTF-05 30732-2006 yuaundn TexHoHLCo L 80,
Cmanp) fockwool 700, T¥ 5762-0148-
T¥ 5762-050- FATE2181-2014)
45757203-15)
KoaddLmeHT
TEMNACNPOEOAHOCTH
B CYXOM COCTOAHKE NpY 0,038 0,044 0,038 0,033 0,04 0,036
TemnepaType 25 *C, B/
(M)
KozaddiumedT
NapenpoHULAEMOCTY, 0,001 0,002 0,034 0,052 0,322 0,32¢
pArA( - o e T13)
BoaonornoWeHwe no
0fTLeMy:
- NP NSAHOM Norpy- 0,9 2 =
HEHWI B TeusHUe 24 -1 -1 -
Hacoe, %
- NP KWIAYEHAN 8. 46 q 10
8 TeqeHna 90 MuH, % - | _ .
MACTHOCTE, KMt 2545 2545 | 40+15 He mMeHee EJD_ 114 . He MeHee ?2;
7 e 60 ... +90 -40...+90 -200..+105 | -40..+140  -180...+650 He MeHee 72
TeMnepatyp, * C
Macca 1 n.w. TpyB-
HOW M30naLLE Bes
NOKPOBHOTS COA, N9
TOMLLUMHE CACA W3CNs- 0,072 0,072 0,132 0,144 0,274 0,173

WK 3 Mpa [ BHELWHWA
AWARMETE TRYERL T ),
KT

MpumedaHue:

- AaHHEIe N0 BOAONOTOWEHWH OTCYTCTEYIOT B TEXHWUHECKOR MHGOopMaLvi,
pacnpocTpaHAemol Npor3BoANTENEM
? — BENIMYKMHA NPWHATAE No npuaoxeHno T 1z CM 50 13330.2012
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2.5. PekomeHaauvK No NpoeKTUPOBaAHUI TRYSHOW M30NALM MapKKX
NOPUNEKC"

2.5.1. O6wme ykazaHwna

MNpoekTpoBaHue TpYSHOW N30AALKK M3 BCNeHeHHoro noanataeHa MNOPUIEKC?
chnefyeT BbINOAHATE HA OCHOBAHWK TEXHWMYECKOro 2ajaHiA Ha NPOeKTUpOBaHKWE, KOTOROE
AO/MKHO COARPXAaTL Cedyrouine AaHHbIe:

NAHWIA TPYBONPOBOADE C YKa3aHWEeM reOMeTpUYecKux pasMepos, HapyKHblA (N
YCNOBHLIN) AameTp U ANWUHa;

BWA 1M TeMnepatypy BELWLECTE, HAaxo4AWKWMXCA B ME0AWMPDYEMOM DE'I:-EKTE;
pactnonoxeHue N30AMpYyeEMOro 0BLEKTS {Ha OTEPBITOM BO34YXE, B NOMELLEHW,
KaHane, TOHHesne), pacyeTHY TeEMNepaTypy okpyXatouwero sosayxa (41A 06LeKTor
Ha OTKPBLITOM BO3AYXE NpUHWMaTh B cooTeeTcTBum ¢ CIM 131.13330.2012) n oTHOCK-
TENBHYH BNAMHOCTE OKPYX¥d Hwerc BGB‘B,}'XE;

ecnn TpYSoNpoBOALI UMET HapyXHEIN 06orpee - ykasaHue o ero euae, TeMnepa-
TYpe rpeoLwmny NoBepxHoOCTen;

YKa33aHWE 0 Ha3HaYeHWW TeNNOW30NALMOHHON KOHCTPYKLWN

- pbecneYyeHe IKOHOMWYECKOW 3PHEKTUEHOCT TENNOUIONALMOHHOW KOHCTRYKLWK;
- COxXpaHeHME 2d0aHHOMND FHa4YeHWA TENAOBOMC NOTOKAa C NOBEPXHOCTK TEMNACBON
N30NALNK;

- obecneYeHne 3aAaHHOro U3MEHeHWA TeMNepaTyphLl BELLeCcTBa, TPaHCNOPTUPYEMOro
Tpybonpoesogom,;

- obecneyeHne 334aHHON TeMNepaTypbl Ha NOBEPXHOCTU TENAOBO N30NALMK;

- MpeaoTBpalieHe 3aMep2aHus BeLLecTBa, CoAepkalleroca B n2oampyemom Tpybo-
NPoOECAE, NPW NPUOCTAHOBKE €ro ABNXEHWA B TEHEHWE ONPEAENEHHOTD EPEMEH;

- NpeaoTBpalleHe KoHAeHcaUn Bnarn Ha noBepxHoCTM TENNOBOK N30NALIWMK;

- NpeAoTEpalleH e KOHAeHCaUWK Bnark BHyTpW BO3AYXOBOA;

- neyanbHbIE TpEﬁDBEIHI-‘I.FI K TEMNNOWMI0NALUKWA, NPK HEDEKD,&,MMDCTM {TpEﬁDBaHHH
IKONOTMYECKOn MK NoXapHo 6e30NacHOCTY, CENCMOCTOMKOCTb, AONYCTUMbIE
Harpy3kll Ha TENNOBYH MI0NALIO, CTOMKOCTh K EIMEPE]L[HM 11 T.I'I.}.

KTEKHH'—IECKDM}F 34dHWHD Ha NMPOEKTUPOBaHWE Tp}"ﬁHDlﬁ WM30NAUMK A0NKHBI Nplng-
raTecd cxemMel Tp}-’ﬁﬂl‘lpDBDADE N Hambonee CNOXHBEIX YInoe,

FPacuer TF}E‘E}’EMDH TONWKWHBI TEMNACKMIONALIA Tp}I’EDI'IpDED,ﬂ,DEI B 3aBMCHUMOCTIA OT X
HasHa4yeHWA cnedyeT EbINONHATE N0 METOAMKAM, NPUBEASHHBIM B NOAP434ENE 2.54.

ObAzartensHLIMK pacyeTamil ABNAKTCA.

AnA Tpy6ONpoOBOAOE TENNOBbLIX CETEM 1 CCTEM OTONNEHWA:

- pac4yeT TENNOBON M30NALMK NO 3HEPro3pPeKTUBHOCTH;

- pacyeT TONWWHLI TENIOBOR U30NALWK NO 334aHHOK TeMNepaType Ha NOBEPXHOCTK
TENAoU3oNALKUN.

ANna Tpy6oNpPoBoA0E rOpaAYero BOAOCHabKeHWA:

- pacyeT TONLLWHE TENAOBOH M30NAUMK NO 3aAaHHOR TeMNepaType Ha NOBEPXHO-
CTY TENAOWU3OAALMN.

ANnA TpYGONPOBOAOE XONOAHOr0 BOAOCHABKEHWSA!

- pacyeT TOAWMUHEI TeNAOBOK M30NALMKY, HeobX04UMOR ANd NpesoTepaLleHus
KOHAEHCALMIW BNAr Ha NOBEPXHOCTA TENAOU3ONALMN,
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- pacyeT TONLUWHEI TeNAOBOW M301ALWK, HeOEX0AMMOW ANA NpeaoTepalleHa
3aMep3aHuWA (TBepjeHns) BelllecTBa B TpybonpoBoje B TeHeHWe 334aHHOMo BpemMeHU
B Cy4Yae NpUOCTAHOBKW €ro ABUAKEHWA WAK BPEMEHWM A0 HaYana 3amep3aHns
(TBEpAeHWA) BeLLecTBa B Tpy6onpoeoge).

AnA Tpy6oNpoBOAOE CUCTEM KOHAMUWMOHWPOBAHWA BO3yXa:

- pacyeT TOALLWHBI TENAOBOKW M30NAUMK, HEOBXOAUMOW A1A NpeaoTBpalleHa
KOHAEHCaUMK BNarn Ha NnoBepxHoCTY TENNOW30AALINN.

ANA BO3AYXOBOA0E CUCTEM BEHTUNALMN:

- pacyeT TOALLWHEI TENA0BOW N30AAUKMK, HEOEXOAWMMOK ANA NpejoTBpalleHa
KOHAEHCAUKMK BNary Ha NoBepxXHOoCTY TENNOWI0NALIK;

- pacyeT TONLLWHBI TENAOBOW U30AAUMK, HeobXoANMOW Ana NpedoTBpaLleHa
KOHAEHCaUMK BNarn Ha BHYTPEHHWX NOBEPXHOCTAX BO34yX0BOACE.

A4NA TexHonorvyeckux TpybonpoBo4oE C TeMnepaTtypami eewectea 20 °C v Beilwe:

- pacyeT TONLLWHBI TENAOBOW M301AUMK MO 33AaHHON TEMNepaType Ha NOBEPXHOCTH
TENNON3CAAL NN,

ANA TEXHONOrMYecknx TpybonpoBoA0B C TeMnepaTypamu sewectsa Hke 20 °C:

- pac4eT TOALLWHBI TENAOBOK W30NALUMK, HEOBXOAUMOI ANA NpedoTBpaLLeHa
KOHAEHCaUWK BNarn Ha NoBepxHOCT TENNOW30AALNK.

3a PacHETHYID TOAWMHY TENA0WMZI0AAUMOHHOIO CNod NPUHWMAaKT Hawbonkllee 13 MoMy-

YEHHbIX 3HaYEHNIA.

33 NPOEKTHYH TONLLUWHY TENAOU30NALWOHHOIO C108 U3 MaTEPWANOE U N34eN1id MapKn
NOPWAEKC*® cnegyeT NpUHWMAaTE BAMXKaALLYIO K pACHETHOW BONBLWIYID HOMEHKNATYPHYHD
TOALKMHY U3AENWIA NPKY pacyeTax ToAWWHbLI TENN0BOW M30aALMK ANA obecneyeHns:

NPeACTBRALEHWA KOHAEHCAUWK BNArK Ha NOBEPXHOCTY TENNOBOA M0AALWK;
npedoTEpaWeHA KOHAEHCAUKMK BNarkl BHY TP BO34yXO0BOAA;

npeAoTBEPaLLeHWA 3aMep3aHne BeLLecTea, COAePXalleroca B 3onMpyemom Tpybo-
NpPoBOJAE, NPU NPUOCTAHOBKE ero ABVMXEeHWS B TeyeHne 3aJaHHoro BpemMeHu,

3a MNPOEKTHYH TONLWWHY TEMNACWU3IONALWOHHOND CNoA cnedyeT NpUHUMAaTE Banxain-
LUYH K PACHETHOW HOMEHKNATYPHYIO TOALWMHY U3AENWUA NPK pacdeTax TONWWHBI
TENJOBOK M30MAUKMK 4NA obecnedeHna;

3KOHOMWYECKOW ':Iq]d]EKTI-"IBHDCTM TEI'IJ'IDMBDJ"IHLI,HDHHDE KOHCTPYKLIALA,

33aHHOMO SHAYEHWA TENNOBOMO NOTOKS;

3aAaHHON TeMMepaTypsl Ha NMOBEPXHOCTY TEMNN0BOW U20NALNK;

oBecneyeHwa 34fidHHONO M3MEHEHWMA TEMNEPATYPEI BEWECTEA, TRAHCNOPTUPYEMOIO
TpySonpoBoAomM.

Brvskaiwyro K pacHeTHON MeHbLLYI0 HOMEHKNATYPHYIO TONWMHY U3eAnid AonyckaeTcH
NPUHWMaTb, BCAW Pa3HOCTb MEXAY PacyeTHOW M HOMEHKNATYPHOW TONLIWHOIA HE NpeBblLuaeT
3 MM NPU TONLWKWHE TENNOK3ONALKWK Bonee 9 M.

2.5.2. DuzuvecKUe seauYUHSL! U eQUHUYL! UIMEDEHURA

O6o3HaqeHna PU3INYEecKUX BENWYMH U eAWHWLIBI X U3MEPEHUA, NMPUMEHSAEMbIe
B pacyeTHblx fopmMmynax, NpuBegdeHsbl B Tabn. 2.5.



Tatauua 2.5

PUILHECKUIE BRAUMUHS! U edUHLILk! uIMeneHLA

OBo3HayerHue

duzuveckol EHL Puzuyeckaa seauYLHO
geNUHUHY! HRlER R
g, BT/M NvHeiHan NAOTHOCTE TENACBOID NOTOKA Yepes
LMANHAPWUYECKYD TENAOM30NALWOHHYIO KOHCTPYKLUWIO
0 Br MonHeIA TENNOBOK NOTOK C NOBEPXHOCT TENNOWM30NA LMK
: Tpy6onpoeoga
Koz¢duUneHT AONONAHUTENBHBIX NOTEPL, YHNTLIBAOLLMIA
K ] naTepK Yepes TenNonpoBoHEI BKTKYEHWA
B TEMNNOWU30NALNOHHBLIX KOHCTPYKLWAX, 06YCNoBNeHHbIX
HaAnuynem B HUX KpenesxHbix geTaneid n onop
; o TemnepaTypa BellecTBa BHYTPWU W30AMpyeMoro obkekTa
- (Tpybonposoga)
. oC HavanebHanA TemnepaTypa BeWecTBa BHYTPW W20NMPYEMOro
obwekTa (Tpybonpoeosa)
; oC KoHeyHana TemnepaTtypa BELECTEA BHYTPW M30AVPYEMOTro
& (06beKTa (Tpy6onpoBoAa)
" oC TeMnepaTypa 3amep3aHuvA (TBEpAeHWA) BELLEeCTEa
3
G, Krid Pacxop BellecTBa, TPAHCNOPTUPYEMOro Tpy6onpoBoaom
p Kr/m? MNOTHOCTE BELWECTBA, HAXOAALLErOCA BHYTPW U30NMPYEMOro
ofkekTa (Tpybonpoeoaa)
c. /(K - °C) TennoeMKoCTe BELLECTBA, HAXOAALLErocA BHYTPK
nsanupyemoro obvekta (Tpybonposoaa)
c KKK - °C) TennoemkocTk CTEHKW W30IUpYeMoro obkexTa
(Tpybonposoga)
CkpelTas TENNOTa 3aMep3adia (NNasneHns) BellecTes,
r, KK/Kr  HaxoAALEerocs BHyTPKW M3oaupyemoro obkekra
(Tpybonposogaa)
t oC TemnepaTypa okpyXatoLlei cpeibl
P % OTHOCWTENBHAA BAAaXHOCTE OKPYKAOWEro BO34yXa
P kMa MNapuwnaneHoe AaBNeHWe BOAAHOIO Napa B OKPYKAKILLEM
BO3ayxe
P ¢Ma MNapuvansHoe gaBneHwe HacbILWEHHOro B0ASHOMD Napa
) oC CpeaHsas TeMnepaTypa TEMI0WM30NALMOHHOID CNos
¢ °C TemnepaTtypa Ha NOBEPXHOCTW TEMAOWIONALUMOHHOMN

KOHCTPYKLUMI

°C

TemnepaTypa TOUKW POCk|
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DBo3zHagYeHUE

pusuveckod ugﬂléggﬁg = QusuvecKan eenuyuHa
BeMUYLUHbI
¢ oC TemnepaTypa BHyTpeHHel NoBepxHoCTU 30AUPYEeMOoro
" obkekTa (Tpybonpoeoaa)
R {m? - "C)/BT [lonHoe TepMUYeckoe CONPoOTUBNEHWE LWIWHAPWYECKOH
TENAON30NALUMOHHOW KOHCTPYKLMN
NHeilHoEe TepMIMUYECKoe CoNpoTWBAEHE TenaocoTgade
R (m? - "C)/BT OT BeLUeCTEa K BHYTPeHHER NoOBepXHOCTA CTeHKN
LWMAWHAPUYECKOro n3onvpyemoro obbekTa (Tpybonposoga)
NHelHoe TepMMYecKoe CoNpoTBAEHE TenaAcoTaaue
R, {m* - °C)/BT OT HapyHOW NOBEPXHOCTA LIWAWMHAPUHECKORA
TerN/IoV30NAUMOHHOR KOHCTPYKLIAW K OKPYXAroLLemy BO3AyXy
JlMHelHOe TepMMYECKoe CONpPOoTUBAEHWE Tenaonepejaye
R (m* - "C)/BT UMAMHAPWUYECKON CTEHKW U30AUpyemMoro obrekTa
(tpy6onposopa)
2% (M2« °C)/BT NVHeilHOe TepMMUYeCKoe CoNpoTUBAEHE LWNWHAPWYECKOrD
= TENAOWZONALMOHHOIO CNoA
&, M TonwmHa TennousoNALWMOHHOIo CI108
8, M TO/WMHA CTEHKN M30/MPYeMOro o6bekTa (Tpy6onpoBoaa)
dm M HapyxHelia gnameTp Tpy6onpoBoga
i M BHyTpeHHWIA gnameTp Tpybonposoaa
d i Hapy»kHBIIA AUameTp Tennou3onALWoHHOro cnoa (TpYoHoK
i W30NALKIK)
L M AnwvHa nsonwpyemoro obbekTa (Tpybonpoeosa)
d i JKBWBANEHTHLIA AWaMeTp n3oAnpyeMoro obsexTa
(TpyBonposogaa)
i y IKBMBANEHTHLIA ANAMETP U30NMPYEMOro obbekTa
i LWAWHARWUYECKORN GopmMEl
e G JKBYBANEHTHLIWM ANaMeTp W30AKPYeEMOro o6beKTa
HE HELMNMHAPWYECKOW GOopMBbl
v, MM MpuBegeHHbIn 0b6kLem BeLlecTea K 1 M AnnHel Tpybonpoeoaa
V. M/ M MNpueegeHHLIR obbem cTeHkM K T M AnvHel Tpy6onposoaa
A BT/(M - °C) Koz dpuUWeEHT TeNNONPOBOAHOCTH TENAOW30AALMOHHOIO
cnos
BT/(M - °C) KosadduumeHT TENNONPOBOAHOCTI CTEHKW W30ANPYEMOro
i obtekTa (Tpybonpoeoia)
A Bt/(m - °C) Ko3adppuumeHT TENNONPOBOAHOCTI BO3AYXa
a, BT/(M2 - °C) KozdduumeHT TennooTaayy oT HapyKHOW MOBEPXHOCTY
TENACK30NAUWMOHHOIO C07
6 Br/(m? - °C) KoapduuyWeHT TeNNooTAa4qn OT BEWECTEa K BHYTPeHHER

EH

NOBEPXHOCTK CTEHKKW M30AMPDYEMOro Dﬁ'bE‘KTEI_E_TP}{EIDI'IPDBDH@]



2.5.3. Pacvem menaogoz2o NOMoka Yepes menAou30AaYUOHHYIO KOHCMPYKYU0

PacueT TennoBOro NoToKa C MOBEPXHOCTH TEI'IJ"IDHEDIIF!LI,HDHHDFI KOHCTPY KL
BbINONHAOT, ecn HeobxoAMMO OnNpeseninTs Tennossie NoTepu (WA NoTepu
X0N043) NpW 3a4aHHOW ToNWMHE TRYEHOW W30NaUWMK U3 MaTEPWAN0E W U3Aenuii
mapkn NOPUNEKC®,

Tennoeoi NoTok € 1 M AAWMHE LWIWHARPWUYECKON TENAOWIONALMOHHOW KOHCTPYK-
LM paccHNTEIBAKOT No hopmMyne:

q,= {Iu ) (it R HR. ERY (2.1)

rae R, =[VEn-A )1 Inld, /d ) (2.2)
R =1/ g @) (2.3)

R =1(m-d™ -a) (2.4)

R =02 A0 In(d, / d ), (2.5)

HapyXHblA fnaMeTp TENAOW30NALMOHHOWN KOHCTPYKUMK (TPYBHOI n3onaLum)
onpegenswoT no dopmMyne:

R PR (2.6)
B pacueTtax gonyckaeTca npeHebperate TEPMUYECKUM CONPOTUBNEHNEM CTEHKI
Tpybonpoeoaa R'_ (popmynbl 2.1 1 2.5) BCAEACTBME BLICOKOW TEMAONPOBOAHOCTK
MaTepwana cTeHKW TpyBonpoBoga (Mo CpaBHEHWID ¢ TeNNoNPOBOAHOCTEID
TENAONIONALUNOHHOTO CNoS) 1 ee HeBoNbLLOA TONWWHEI (N0 CPABHEHUIO

C TOAWKWHOW TENNONIONALNOHHOTO CAOS).

MNoAHbIA TENACOBOIA NOTOK C MOBEPXHOCT TENAOWM3IONALMIK Tp}'EDﬂpDED,ﬂ'DB
onpegenaoT no dopmyne:

Q=g -1-k (2.7)

rae K- ko3pPULNEHT 4oNOAHNTeNEHbIX NOTepk, KOTOPLIN NPUHUMAETCA No
Tabnuue. 2.6.
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Tadauua 2.6

Koagguyuenm donoasumensHeix NOMEePs

Bud uzonupyemoll nogepxHocmu - Koagpuyuenm K
Tpy6onpoBokl HA3EMHOI NPOKAAK Ha OTKPLITOM BO34YXe,
B HEMPOXOAHbIX KaHanax, TOHHeNsAX U NOMELLEHNAX ANS:

- CTaNkHLIX TRYOONPOBOAOE Ha NOABMKHLIX ONOPax € YCNOBHLIM MPOXo- T
Aom 4o 150 mm; _

- CTaNbHbIX TPYBONpoBOAa Ha NOABECHLIX ONopax; 1,05
- HemeTannuJyecke Tpybonpoeoabl Ha NOABUMXHEIX W NMOABECHLIX Onopax, 1,7

PacyeTHbIA Ko3GGUUWEHT TENNONRPOBOAHOCTI M34enid mapku Mopunekc®

o
A BT/ (m? - °C) Ana uzonauum Tpye € NoONoXKUTENbHEIMIK TEMNEpaTypamMiy TpaHe
NopTUPYeMOro BelecTsa cneayeT NpUHUMaTe No Gopmyne:

A,,=0,035+0,00018 - ¢, ; (2.8)
rae TE; - CpeaHAA TeMNepaTypa TENAOWICNALWMOHHOra cnoaq, °C.

CpegHaA TEMMepaTypa TenAon30NALMOHHOMO CNOA ONpeenneTcs:
. ANA NOBEPXHOCTENA, PACNONMKEHHLIX B MOMELLEHWUN [cp = C],S{I’H‘l‘q-m;
*  AN9 NOBEPXHOCTER, PaCcnoNOXeHHkIX Ha OTKpeITOM Bo3agyxe t  =0,5¢ .

PacyeTHLIA Ko3GPULUWEHT TENNONPOBOAHOCTH M34ennid mapku Mopunekc®

A, BT/(m* - °C) gna nzonupyemeix NoBepPXHOCTER C TEMNEPATYPOA B guanasoHe
o1 0 °C go +19 °C npw onpedeneHnin NNOTHOCTA TENNOBOrO NOTOKA NMPUHWUMAETCA
paeHeIM A = 0,033 Br/(m* - °C) (Tabn. B.1 €M 61.13330.2012, [1]).

TemnepaTtypy okpyxarowero eosayxa t, °C cnedyeT NnpUHUMAaTE PAaBHbIM:

Ha OCHOBAHWI TEXHWUYECKOro 3ajaHA Ha NPoeKTUROBaHWeE Nk NEW era oTcyTCTBUK
20 °C - npw pacnonoxkeHun TpyBoNpoBoAa B OTONAAEMOM NOMELLEHWN.

CPeAHIoN 3a rog, B cooteeTcTBnM ¢ CM 131.13330.2012 nav No gaHHbIM MECTHOW MeTe-
OCTaHLMKW ANA KOHKPETHOMO HaceneHHoro NyHKTa - Npr pacnonoxeHn Tpybonpoeoaa Ha
OTKPbITOM BO3AYXE.

PacHeTHeIN KO3 PUUMEHT TENNOOTAAYK OT HaPYKHOW NOBEPXHOCTK TRYEHOI M3onaun
K OKPYAaOLLEMY BO3AYXY CNeayeT NpUHMaTh:

10 B1/{m?* - °C) - 4N8 KOHCTPYKLWIA 6e3 NoKpoBHOro Marepuana npwu pacnofoxeHn
TpybonpoBoda B NOMELLEHNI;

29 Br/{m? - °C) - AnA KOHCTPYKUWIA NpW pacnonoxeHd Tpybonpoeoaa Ha OTKPLITOM
BO3AyXe.

2.5.4. Pacyem moawjuHst mpybHol uzoasyuu

1) PacyeT TOAWMWHBI U30NALMX NO 3a4aHHON TEMNEepaType Ha NOBEepPXHOCTH
HME0NnAULNA.



PacyeT TOAWMWHEI N30NALWW NO 3a4aHHOK TeMNepaType Ha NOBePXHOCTY
WICAALMK CnegyeT NPoOW3BOAWTE B CIYYanAX, KOrga TENA0BON NOTOK

€ NOBEPXHOCTW M30NALMW HE PEFNAMEHTMPOBAH, @ M30N1ALMA HEODXOANMA KakK
CpeACTEO, obecneyreawllee HopMansHY TeMNepaTypy Bo3Ayxa B paboyunx
noMeLLeHAX 1 NpejoxpanaoLlee 06cnyKMBaOLWMA NepcoHan oT OXOoroB.
PacueT BbINOAHAGTCA NO cAeayioLleid popmyne (Kak LWAWNHAPUYECKOI
NOBEPXHOCTY ANamMeTpom meHee 2,0 m):

(d,/d_)-In(d, /d ) =[2h_-(t,~t)]/la,  d_ -~ t)] (2.9)

OTHOWeHWe dvafdm onpedenAdAoT B COOTBETCTEXK CO CNPAEOYHBIMIA AdHHBIMIA M3
ARAOHEHWA 2.1

TDJ"ILLLHH}" TENNOWSONALWMOHHOND CN0R ONPEAENAKIT NO ¢DFJM‘_I_.I’J'IE:
5,,=0,5d -(d, /d -1 (2.10)

Temnepartypy Ha NOBEPXHOCTH TENNOBOK UCAALMKA NPUHUMAIOT B COOTBETCTEUN

C3aJaHHMEM Ha NPOEKTUPOEAHE WA

*  ANA N30N1NPYEMBIX NDBEPXHOCTEN, PACNOAOKEHHbLIX B pabodein nan obonyxm-
BaeMOin 30He BHYTPWU NomMeLweHnia, 35 °C;

. ANA 30NN PYEMBIX HDEEP}(HDCTEH, Pacnono¥eHHkIX Ha OTKPRITOM BO3AYXE,
55 °C.

TemnepaTypy OKpyXarolLLlero Bo34yxa cnegyeTt NpUHUMAaTE!

*  CpefHIol MaktMManbHyo Hanbonee *KapKkoro Mecsua B COOTBETCTBMN
¢ CMN131.1330.2012 wan No gaHHeIM MECTHOW MeTeocTaHLWK ANA KOHKPeTHOoro
HACENEHHOrO NYHKTa = 418 M30NUpyeMbIX TPYBONpOBOAOB, PACNOAOKEHHbIX
Ha OTKPLITOM BO3AYXE;

* B COOTBETCTBWM C 33/laHIEM Ha NPOEKTUPOBaHue WK, eCi He yKa3aHo
B 2agaHuK, 20 °C - An8 U30NUpyeMbIX NOBEPXHOCTEN, PacnNonoXeHHbIX
B MOMELLEHUAX.

PacyeTHbIM ko3 dULMEHT TENNOOTA34N OT HAPYXHOW MOBEPXHOCTH
TENNONIONALUMOHHOW KOHCTPYKLUMK K OKPYKAtoLEeMY BO3AYXY PEKOMEeHayeTCH
npuHUMaTe pasHbiM 10 BT/(m? - °C) 408 KOHCTPYKUWIA 6e3 NoKPOBHOrO C/0A.

2) PacueT gNns npeaoTBpaLLeHUA KOHACHCAL MW BN1arn U3 Bo3gyxa Ha
Hapy>XHOW NOBEPXHOCT M30AALMNA,

PacqeT TONWWHEI TENAOU3ONAUMOHHOO CNOA € LeNkL NpesoTEpaLleHns
KOHAeHCaUKWMW BNarv M= Bo3AYXa Ha NoBEPXHOCTA TEeNNOBOA M2ONALMIA
HEDEXD,EI'HMO BbIMNONHATE A4N01A Tp}’EDHPDBD,ﬂ'DB, PacnonoXeHHbBIX E NOMELLLEHLIA
W TPAHCNOPTURY WX BELLECTBa C TEMNEPaTYPO HIKe TeMnepaTypsl
OKPY*¥atoLLlero Bo3gyxa.

Ana Tpy6onpoBoAOB, PACNONOKEHHEIX HA OTKPLITOM BO34YXe, YKa3aHHbLIA pacyer
He BbINONHAKT.
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Pac4yeT BLINOAHAGTCA NO cAeAyrLLel dopmyne (Kak LMAWHAPWYeCKOor
NOBEPXHOCTK AvameTpom meHee 2,0 m):

(d,/d )-In(d, /d )=[2\, /a, -d 1-1t-t)/(,-t)- 11 211)

OTHolweHwe @, /d, onpejensiioT B COOTBETCTBIAM CO CMPABOYHLIMI AaHHBIMK U3
npunoxeHua 2.1.

I'Ipu pacyeTe TONWWHEl TeNA0WU30AALWMOHHOID CNoA cnegyeT NpUHMMaTb.
*  TeMnepaTypy W OTHOCWUTENLHYH BNAaKHOCTE BOZAYXa B COOTBETCTEUK
€ 33laHWeM Ha NPoOeKTUPCBaHWE;
+ KO3GPMUNEHT TENAOOTAAYN OT HAPYKHOK NOBEPXHOCTIA TENAOU3ONALUMOHHOR
KOHCTPYKLWW K OKpYXaloLWemMy Bo3ay xy:
- ANA KOHCTPYKUWIA 6e3 nokpoBHoro cnod - 7 Br/( m* - °C);
- ANA KOHCTRPYKLUWA € NOKPLIBHLIM cnoem - 5 BT/ m2 - °C).

Mpw pacyeTe HEOBXOAWMO Y4UTBIBATL, YUTO TEMMNEPaTypa NOBEPXHOCTI
TENAOWN3ONALMOHHOMO CA0A ACNKHA BBITE BbILUE TEMNEPATYPLI TOUKW POCHI
{f4n9 NpeoTEpaLLeHA KOHAEHCALMW BNarv U3 Bo3jyxa Ha NOBEPXHOCTH
TEMNNOW30NALNOHHOro CNoA).

Ana cobniogeHnA yKazaHHoro YCNoEWA pPacdHeTHeIW nepenag temnepatyp (t, - t.)
npw TeMnepatype t, 1 OTHOCUTENbHOWM BAAXHOCTK (P BO3A4YXa B NOMELLeHWI
AoMKeH BbITe MeHbLUE Nepenaaa TemnepaTyp Mexay TemnepaTypoi
OKpYalLLEero B03ayxa 1 TeMnepaTypoli Todku pockl (t, - t,) = (t, - t,_).
PacdeTHbIid nepenag (t, - ¢ ) pekomMeHAyeTca NPUHNMAaTL No Tabn. 2.7.

Tabauya 2.7

Pacuemwbili nepenad memnepamyp (t_ -t )

Temnepamypa I OmHocumensHas 8AaNHOCMb 8038yxa @, %

okpyxcarowed | 50 60 70 | 80 90

cpedsr t, °C Pacuemreiii nepenad memnepamyp, °C
4 | 8,7 6,5 | 4,8 3,0 | 1,4
6 ; 9,0 6,8 5,0 3,1 1,4
8 | 9,4 74 | 5,0 3,1 1,4
10 : 9,8 7,2 _ 5,1 3,2 _ 1,4
16 | 10,2 7,6 5,3 33 1,5
18 | 10,4 T | 5,4 33 1,5
20 | 10,5 7,8 | 5,4 3.4 | 1,5
22 ' 167 7.9 5,5 3,4 1.5
24 | 10,9 8,0 5,6 35 1,6
28 : 11,2 _ 8,3 _ 5,8 3,6 _ 1,6
30 | 11,4 8.4 5,9 3,6 1,6




MNpwY HeoBXoAMMOCTI TEMMEPaTYPY TOUKM POCHI ONPEAEensioT No popmyne:
t,, = (233,77 -InP_ 115,72}/ (16,57 - 0,997 - In P); (2.12)
napumansbHoOE AaBNEHWE BOAAHOMD Napa onpeienqawT No EI}DPM}U'IEI
P =(p-P)N00; (2.13)
napumansHoe AaBneHre HacklLLEHHOro BOAAHOMO Napa onpeaensaoT no Gopmyne:
P, =exp[(16,57t -115,72) /(223,77 + 0,997t )]; (2.14)

3) PacueT annA npefoTeEpalleHVA KOHAeHCAUWW BNarvn Ha EHYTPeHHWX
NOBEPXHOCTAX BO3A4YXOBO40E.

PacyeT TONLWMHbBI TEMAOWNIONALUOHHOIO €109 U3 mMatepuanos mapku NOPUEKC™
HeobxoAMMO BbINOAHATL AA8 BO3AYXOBO/A0B, PACNOAGMKEHHbLIX H3 OTKPBITOM
BO3AYXe W TRAHCNOPTUPYHOLWMX BO3AYX C TEMNEPATYPOI BILLE TEMNEpPaTYpPbI
OKPYXaLWen cpeabl,

Temnepatypa Ha BHYTPEHHE NOBEPXHOCTY BO3AYX0BOAA AQMKHA BLITE
BbllUe TEMMOEpaTypPbl TOYKKA POCkl ANA NCKNKYEeHWA KOHAeHCaUW BNarn 13
TPaHCNOPTUPYEMOro BO3AyXa, onpejenaemoro no gopmyne (2.12).

TonwWHy TENNOUZONALNMOHHOMO CNOA onpegenstoT no ¢dopmyne (ana
UMNMHAPUYECKMX BO3AYXOBOADE ANaMETPOM MeHee 2 M)

8,,=(d /2)- (exp[2mA_ - {R'- 1/(a, Tt (d,_+26 )} - 1]) (2.15)

k3

BennyunHy R' B 2aBUCUMOCTU OT MCXOAHLIX AaHHEIX ONpeaenatoT no popmMyne:
RII = {IBH B ttf} / [G'E L dEH'rp ; “a L rl'.r.:}]: {21 6}

KoadppuumeHT TennooTaadmn oT TPAaHCNOPTUPYEMOro BO3AYXa K BHYTPeHHeN
MNOBEPXHOCTU U30ANPYEMOrO BO3AYX0BOAE ONpeaensaoT no gopmMyne:

o, =0,018"(w, - d, V) (AJ/d, ) (2.17)
TemnepaTypy OKpyXarLLlero Bo3gyxa cneayeT NPUMHUMAaTE Kak CRegHIoN
Hanbonee xoNoAHON NATWAHEBKW € obecnedeHHocTLH0 0,98 B cOOTBETCTEMM
¢ CM 131.13330.2012 mNK NO AaHHBIM MECTHBIX METEOCTAHUMIA ANA KOHKPETHOro
HaceneHHoro NyHKTa,

Ko3ppUUMEHT TennooTAaun oT Hapy»KHON NOBEPXHOCTI TENNOWIONALNOHHOK
KOHCTPYKLW K OKPYXatoLWemy BO3AYXY PEKOMEHAYETCA NPUHMMATL PAaBHbLIM
29 Br/(m? - °C).
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4) PacueT fnA npegoTBpaLLeHns 3aMep3aHnA BELECTEa B Tpy6onpoBoge
B TEYEHWE ZaaHHOIo BpeMeH NpKX ero oCTaHOBKE.

PacyeT TONLWMHEI TEMNAOWZONALMOHHOTO CNO0A C Lenkio NpejoTBpaLleHns
FaMeEp3aHK1A BELWWECTEA NpPpW NPpeEKpaLEHWK erd ABVMXKEHMA NPOBOAAT ANA
Tpy6ONpPOBOACE HapyXHbEIM 4WaMETPOM A0 159 MM, UMERLLMX ManbIi 3anac
AKKYMYNNPOBAHHOTO TENNA W PAcnoNo¥KeHHBIX Ha OTKPLITOM BO3AYXe WK

B HEOTANNWMEBdEMbBIX MOMELLIEHIAX.

McxoAHEIMI AaHHEIMW N8 pacydeTa 9BN910TCA:
TEMNEPATYPA EEWECTEA, ONPEAENAKIWAA €0 PaCHETHBIE NapaMETPbI
(MAOTHOCTE, YASALHAA TEMNNOEMKOCTE, TEMNERaTYPa 3aMep3aHna, ckpelTas
TENAOTa 2aMep3aHung);

' TEMMEPATYPa OKPYXaHLLEro B03ayxa;

*  CKOPOCTE BETPa, BAWMAKILLAA Ha KO3GDUUWEHT TENNCOTAIYN OT NOBEPXHOCTH
TEMAOBOW N30NALNU K OKPYXKaloLWemy BO34yxYy;

*  BHYTPEHHWIA AMaMEeTp U TONLWKMHA CTeHKWM Tpybonpoeoaa;

* TOAWMHE Tenaonzonagly (TpySHoW uaonaunK).

Bpema (B yacax) 40 HaYana saMep3aHvA BewecTea B TpybonNpoBEoge npr
3aaHHOW TONLWHE TENNOU3ONALUWOHHOrO CNOA ONpeienaraT No Gpopmyne:

Z=(3,66)" - [1/2r- A ) In(d /d )+ /(- d_-a )] x
e o o Rl AT L o R Lol B B S [D.ZSV;pa-,;” (t,~ ru}}; (2.18)

T CTr

AnA cransHoro TpybonpoBoaa © 80401 - No dopmyne:

Z=(2326/K) - 1121+ A ) - In(d /d )+ 1m-d - a,)]
x{[t (v, +09-v_ )/ (t, -2t )]+ (10-v )/ ()} (2.19)

OTtHoweHne d_ _/d  onpegensaoT no popmyne:
3.6 KL 1

2,0 (L) {Va'P, Co* Ver' P 'Cr)  0,25Wg'p Ty Oyl
-2t ¥ t-t, (2.20)

ke

d,

In =2mA,

AnA ctansHoro Tpybonpoeoaa ¢ Bodoi — no dopmyne:

. R 3,6 K-Z 1
" d.p)_ " 2326 1 (Vpt 0,0V 10V, T,
Lt L, (2.21)

TonwWHy TeNNoW3ICNALMOHHOMD CNOA ONpeaenaoT no gopmynam (2.21) u (2.10):

Inid

Ha

/d )=2me A - I, - t )G, - A d, - a) (2.22)



5) PacueTt gna o6ecneveHuns TpebGyemMoil NAOTHOCTW TENNOBOrO NOTOKA
TONWWMHY TENNOW3ONAUMOHHOMD CNOA NO 3a43aHHOA (TpebyeMod) NAOTHOCTK
TEMAOBOrO NOTOKA C NOBEPXHOCTY TENNOWIONALMIK ANA TpYEONPoBOAOE

onpegenstoT no gopmyne (2.22) 1 (2.10).

Ea,ﬂ,aHH}Flﬂ MNAOTHOCTE TEMAGBOIC NOTOKa anNpedendloT MCxXoaq 13 }fEﬂQBMLﬁ
TEXHONOTWMYECKOro Npouecca NnKn DELLI,E‘FD BanaHca Tenna Bcero obbekTa.

2

2.6. OCHOBHbIE YKa3aHWA No NPOM3BOACTBY paboT npw ycTpolcTBe
TPYOHOW N30NALWW U3 MaTepuanoB n nsgennii mapkm NOPUNEKC”

2.6.1. Npw MmoHTaxe n3gennia TpyBHOI n3onaywnn mapkn NOPWUMEKCY cnegyeT cobnoaatb
cnejyroline oCHOBHbIE TpeboBaHWA.

1. TennowmsonAunoHHbIe paboThl 40MKHBI BbIMOAHATLCA B COOTBETCTBUW C TpeboBaHn-
amu CHulM 12-03-2001.

2. TennouzonaunoHHele paboTkl CNegyeT BeINONHATE NPKY TEMMNEPaTypPe OKPYXatoWwero
BO3AYXa He Huxe MuHyc 5 °C. [pK paboTe Ha OTKPLITOM BO3AYXE B 3MMHEe Bpema
cneayet yCTaHaBNMBaTL TENNAKW ANA YCTPOWCTBA MeCcTHOro oborpesa.

3. AHTMKOPPO3WOHHOE MNOKPBLITUE HAHOCAT Ha NOBEPXHOCTh, NOAIEXKaLLYI0 TeMA0BOK
W30NALMK, B COOTBETCTBMMW C NPOEKTHOW AOKYMEHTAaLMEn 40 Hayana Tennon3onag -
OHHEIX paborT.

4. lNoBepxHOCTb, NOANEXALLAA TENA0BON M30NALUMK, A0KHAE BbITb OHMLLEHA OT NN,
FPA3K, PXKaBUYMHEI, Macen 1 T.n.

5. KpenneHwe nzgenwii TpyOHOR W2oNAUMK CNeayeT OCYWecTBAATE B COOTBETCTENN
C MPOEKTHOW AOKYMeHTauMel.

6. [pW BLINOAHEHWW TENNCU3ONALMOHHBLIX PaboT He JOoNyCKaeTea CUALHO AedopMupo-
BaTk WKW PaCTArMBaTe W3genna mMapkn NOPUNEKCE. M3genwa gonuHel beITk cnerka
CKaThbl, TAK KaK B MpoLecce 3KCNAyaTalMy BO3MOXKHA TENNOBaA ycagka W3Aenni.

7. TpW BEINOAHEHWUW TENACU30NALMOHHBLIX PaboT 4o Hayana MoHTaxa TpybonpoBogos
(AemoHTaxHaa TpybHas nzonauus) Kpas Tpy6onpoBsoda cnesyeT oCTaBNATE Hen3o-
NNPOBaHHBIMKW Ha ANWHY He meHee 250-300 mMm ana obecnevennna Be3onacHoro
NPOW3BOACTBA CBAPOYHLIX PaboT. MNpu NPOM3BOACTBE CBAPOUHbIX paboT Kpan
TpYEHOR M30AALWK CNeyeT 2aKphIBaTk HEMOPHYUM MaTepranom.
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2.6.2. TexHoAO2UYeCKUE hpUems! yempolicmea mpy6Hod uzonayuu

Tabauya 2.8
OmdensHeie mpyos

1. TpyBiw NOPWIEKC® MOHTUPYIOTCA Ha 2. Mpwv HeOBXOAMMOCTH YCTAHOBKW

oTAenbHele TPYEEl NPOCTEIM HAaTAXEHWEM Tpy6Hol nzonayun NOPUMEKC™ Ha roToBele
TpybonpoBoAkl TPY6KW paspesalnTcs no
CreynansHoMy NPoACIEHOMY paspesy

3. Mocne ycTaHoBKK TPYBHOIR W30AALMK Ha roToBble TpyBonpoBok LWBL! NPOKNenBalTes
MOHTaXHbIM Kneem MOPUNEKC®




Tabauya 2.9
TpoliHuky npueapHbie

1. AnA wzonaunn kaxgoia 3 Tpy6 TpoHUKa
HEOBXOAWMO OTpE3aTh 2 CErMeHTa Tpybru.
MepBkliid cerMedT ADNKEeH ObITh PABHEIM
AnuHe, Heobxo4uMoRn 4nA M20NALWE YacTw
TpyBbl, BTopoi cermedT gonxeH GelTh
ANWHHEE NEepeoro B ABd pasa

2. B ueHTpe bonee gnuHHON TpyBKK Heob -
XOAUMO CAeNarth KNUHOBWAHLIA Buipes 90°
WWPWHDK paBHOW BHELLHEMY AMaMeTPpY
Tpybkw. ¥ BTOpOro cermedTa Tpybkwm oTpe -
3aTk TOPEL N0 ABQHHEIM yrAam 45°

3. HaHecTn kneid MOPWNEKC® Ha
NOBEPXHOCTY PA2PE30B ABYX CErTMEHTOR.
Hepes 3-5 MUHYT Nocne HaHeceHWs Ken
COEAMHWTE CETMEHTEI W MIOTHO MPUXaTk Ha
KOpOTKOE BpemMs

4.Tocne Nogceixadms knea MoOPWIEKCY
AeTans paspesaeTcH BA0ONb

&7



5. HaHecTt kneid NOPWUNEKC™ 6. Yepes 3-5 MUHYT Ha4eTb TPOWHWK Ha
Ha NOBEePXHOCTE pa3pesa TPYBONPOBOA M KPENKO CKaTh CKABNBABMbIE
paspesbl Ha KOPOTKOE BPEMA

7. ¥Be MThCA B KAHECTEE KNEEBLIX COBAMHEHWNA, NPWU HEOGXOAMMOCTI, AONOAHUTENBHO
I'IFIDKJ'I'E'I.-"ITI: LBbI, ElFI-Ml-I']PDEIEIHHI:FM CEKOTHYEeM. nPHKﬂEL"iTI:l KOHUBI TF]-DI:.'IHL"IKEI K DETEIJ'II:HGIE
TENNOWUIONALMIA




Tabauya 2.10
TpoliHuku pessboasie U ofxiuMHbie

1. BRINOAHWTE U30NALMIO NPYMbI K3 LMY 2. Ana n3onaunm GpacoHHoO YacTy Heobxo -
kK oTeoay Tpybonposogos Tak, 4Tobs AVMO B3ATE TPYEY BHYTPEHHUM AWaMETPOM
TENNOWIDNALUMA BNAOTHYIO NPUMbIKana PaBHEIM BHELLIHEMY AMaMETPY NPUMbI -

K PUTHHTY KALWeRd Tennovaonaumn, AnvHa TpyGku

ponxHa obecnevweate HaxnecT 20-25 mm

3. N3roToBWTE TROMHUK ANA GacoHHOA 4.Mepel TEM KaKk YCTAHOBUTL TROWHWK Ha

uacTu (cw. Tabn. 2.9). HanecTn kneid Tpy6GonpoBeog, HaHecTu knel MOPUNEKC®
MOPWMEKC® Ha noBepxXHOCTL pa3pe3ns Ha Kpaa yCTaHoBNEHHOW TENNOW3oNALNA.
W OCHOBaHKE TPDI:’]H MK MPWKNENTL OCHOBAHWE TPDEHHKE

i OCTANEHOW TEMAQWUIONALWIA

&3



5. YBeAWTLCA B KAYECTEE KNEEBkIX COBAMHEHW, TP HEOBXOAWMOCTW, AONDAHWUTENEHO
NPOKAEUTE LUBLI ApMWUPOBaHHLIM CKOTHEM

Ta6auya 2.11
KowycHbie nepexoder

1. OTpe3saTe M30AAUMOHHYI TYBY, AnWHOA, 2. BRINONHWTE C TOPUA 0AHOW CTOPOHEI

npessb|WakoLed AnMHY M3oaupyemaoro TRYBKW, NepnedAuKyNspHo TexHonormye-

YyacTka CKOMY Hagpe3y, ABa V-06pa3HbiX Bbipesa
Apyr HanpoTtue apyra. dnwvya V-0BpazHeix
BbIPE30B A0/KHA 4OX0AUTE A0 CEpRANHLEI
CerMeHTa




3. Ha NoBepXHOCTA BLIpe30B HeoBXoANMo 4.Yepes 3-5 MUHYT NoCNe HaHeCceHWs Knes
HaHecTw kneid MOPMUNEKC™ NOPUNEKC™ kpenko cxaTe CkNensaemble
MOBEPXHOCTW BLIPE30E HA KOPOTKOE BpEMA

5. Korga knei MOPWNIEKC® nogcoxHer, 6. PaspesaTke KOHYC N0 TEXHOAOTMYECKOMY
GEPEEEITL:- W30NAMOHHEIR KO HYC Tak, Hagpesy

YTOBLI NOAYHEHHLIA NPW 3TOM JUaMETP

COOTBETCTBOBAN AWaMETRY MI0NALKK

MeHbWero Tpybonpoeoga. Mamepute

HEOBXOANMYID ANNHY WICAALMOHHOIo

KOHyCa. MoApe3aTe KOHYC CO CTOPOHE

Gonkwero guaMerpa 4o Heobxogmmaorao

pasMepac YyYeToM HEBoNLIIMY NPUNYCKOB

(2-3 mn)
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7. Hanectw kned NOPWMIEKC® Ha NOBEpXHOCTW pa3pe3os. Yepe3 3-5 MUHYT noche
HaHECEHWA K1eR HEoBX0ANMO YCTaHOBW T KOHYCHBIW Nepexod Ha Tpybonpoeog 1 NNoTHO
CXaTh CKABMBAEMEIE NOBEPXHOCTY Ha KOPOTKOE Bpema, Y6enThLEA B KaHecTBE KNeeBbLIX

EUEAHHEHHE, M HEDEKD;],MMDCTH, AONOAHWTENRHO MPOKAEWTE WEL dPMAPOEaHHBIM
CkOTYEM

Tabauya 2.12
BeHmuAau u 3anopHsie KpaHb

1. EEINOAHWUTE M30AA LMK NRWMEIKSH LLAX 2. 40 Toro utobel BRINONHWTE WIONALWD
TpyBoNpoBOAOE Tak, UTOBL M3OAALMOHHEIR HEOBXOAMMO BASTL TRYEY C BHYTREHHWM
MaTepuan BNACTHYH NPWNEran K KpaHy AVNAMETPOM PABHEIM BHELWLHEMY AWaAMETRY

MPUMEIKSHOWER TENNOWIONALWN




3. OTpe3ath OT 37O TPYBKM CRrMEHT, 4.Pazpe3atk NONYHEHHLIA CErMeHT no

HeoOXoAMMBIR N8 W30AALWY KpaHa TEXHONOTUYECKOMY Hagpesy
W ofecneqeaoWiii HaxnecT U30AAL KK

20-25 mm. B cepeguHe Tpybkm

Bhbipe3aTh NpoboliHMKOM OTBEpCTHE

AHMAMETPOM PEEHEIM AWaMETRY LITOKA

KpaHa. Heobxogmmo cneguTe, 4Tobbl

LeHTp OTEEPCTHA NpoXoann Yepes

TEXHONOTWMMECKUW Hagpes Ha TpybBke

5. HaHecTn kneid MOPWNEKC® Ha kpan B, ¥EeAWTLCA B KAYECTRE KIEEBLIX
YCTAHOBNEHHOR TENADWU30AAL MK CoegUHEHWA, NPW HeEoDXOAWMMOCTW,
W NOAYYEHHLIA M30NALWOHHLIA CErMEeHT, AONOMHUTENLHD NPOKABNTE LWIBLI

W BblAepXag, YCTAHOBWTL TENNOWIONALWID  GPMUPOBAHHBIM CKOTUEM
KpaHa Ha Tpybonpoeog (npw
HEOBXOANMOCTI CHATL PYKOATKY KpaHa)
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Tabauya 2.13
PumuHau

1. BEINOAHWTE WZ0NALEWMIO NPWUMBIKa LMY 2. AnaToro utobkl BEINONHWTE MZ0ONALWMED

K puTHHry Tpybonposogos HEOBXOAMMEO BIATL TPYBY C BHYTPEHHKMM
AVNAMETROM PABHBIM HAPYMXHOMY JUaMETRY
TENNOWIONALNY NOAXOARWLWEK K PUTHUHTY
Tpyb, OTpezaTth OT HEE CETMEHT, HeoBxoaw -
MEIA ANS M30NALKMK GWUTUHTE W oBecnednea -
HOLWMA HaxnecT u3onagmy 20-25 mm

3. Pa3pe3aTe cermeHT TpyGKW No TEXHONOTMYeCkoMy Hagpesy. HaHecTw kneid NOPUNEKCY w,
BEIAEPHKAB 3-5 MUHYT, YCTAHOBUTL MAroToBneHHYH dacoHHy o YacTe Ha TpybonpoBog.
Y¥BeMTLCA B KaYeCTBE K/eeBblX COBAWHEeHWA, NpY HEOBXO4MMOCTI, ACNONHUTENBHD
MPOKNENTE LBl apMMPOBEaHHLIM CROTHEM




Tabauya 2.14
3aeayuiku

1. Belpe3aTk U3 nucTa maTepuana 2. Yepe3 3-5 MUHYT NoCNe HaHeCEH WA KITER
AUCK ANaMeTpOM PAaBHbBIM Hapy®HOMY MOPWUNEKC® ycTaHOBWTE NOAYYEHHYIO
AWamMeTpy YCTAHOBNEHHOW TENAOWIONALMK  3arnyWKy Ha TpyBonpoeog

(BOZMOMHD, MITOTOBMTE 3ATNAYLLKY 13

TPYBEW COOTBRTCTEYKILLEro AMaMeTpa

W AWCKA AWaMETPOM PABHEIM BHYTREHHEMY

guameTtpy Tpybru). HanecT kneld Ha

COgANHAEMbBIE NOBEPXHOCTIA

3. YBeUThCA B KAUECTEE KEEBLIX COBAMHEHWA, NPU HEOBXOAMMOCTH, 4ONOAHUTENLHO
I'IPDKJ'!ELI'ITI: LBbI EPMD"IFIDBEIHHHM CKOTHEM
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2.7. OCHOBHbI€ OLWMGKK NpK YCTPOACTRE TPYGHOW nzonayumn
N X nocnepcTenn

2.7.1. CeederHua No OCHOBHLIM OWUBKAM NP yecmpolcmee mpybHolU U30AAYUY U UX
nocaedcmeuam npedcmaeneqHer 8 maba. 2.15.

ToGauya 2.15
OcHosHbIE OWUBKY Npu yempolcmee mpybHol UI0ARYUL U UX Nocledcmsus

nﬁfn Owuéru Mocnedcmeus owiubku
MoHTaX TPYBHOW M30NALMK BEINOAHAETCA NPK HapyLieHwe LenocTHOCTM
TemMnepatype Huxe muHyc 5 °C. Tenaonsonauun Tpybo-

1 | TNpw Takoi TemnepaType agresloHHan cnocobHoCTL NnpoBoAa 1 CHWXEHWE ee
BCNEHEHHOro NoAM3TUASHA, a TaKXKe KNed 3HaYMTeNLHO AONrOBEYHOCTI
CHUXABTCA.

OWwnBOYHO CUMTAETCR, YTO Hem TOLWE CNOW YyTeNnAnTENs,
Tem Aydlle ByAyT IKCNAYaTauMoHHble KavyecTea M3onauun  YeenmyeHue macchl

2  Tpybonposoaa. WN30AALINK U HArpPy3KW
Mpy 3TOM OLLMBOYHO HE YYWUTLIBARTCA NOBLILIEHHaRA Ha KpenexHyto CUCTemy
Harpyska ot «ynyJyLleHHOoW» TeNNoWU30NALUMK Ha KOHCTRYK-  Tpybonpoeoja
LMo Tpybonposoaa.

MoHTax TpYDHO M30AALMK BEINOAHAETCA NPW CHuxeHKe gonrosey-

3  Heo4YMLLEHHO NOBEpXHOCTKU TPYEONpoBOAa (MOBEPXHOCTE HOCTW TEMIOUZ0NALMK

HE O4MLLEHa OT MblAn, FPA3K, PXKaBYWHbI, Macen) Tpybonpoeoga
HapyLieHne LenocTHOCTM

4 Hwzkoe Ka4vecTBo KNeeBklX COBAVHEHWIA B U3JeNWAxX TPYE-  Tennouzonaumm
HOWM M30NALKNA Tpy6ONpoBOAa W CHUMEHNE

ee JONroBeyYHOCTH

2.8

2.8. Mpymep pac4yeTa TPYOHOW N3onaLMK gNA CUCTEMBI FOPAYEro
BOAOCHabXeHWUA

OnpeaennTe TONWKMHY TRYBHOI n3onauwk NOPWMAEKCE ana TpybonpoBoaa ropadvero
BOAOCHAGXEHWS HAPYXKHBIM AMaMeTpoM 76 MM C TeMnepaTypoi Bogel 70 °C (t ), pacnonoxeH-
HOro B NoMeweHnn ¢ Temnepatypoid +5 °C (¢ ). KoHcTpykums Tenaowsonaummn 6e3s noKpoBHOMo
cnos.

PekoMmeHAyemMas KOHCTPYKLWA TPYEHOW M3onayumn
Ansa Tpybonpoeoaa AMameTpom 76 MM B KaYecTee TPYBHOW M30naumm pekomMeHayeTcs
NpUMeHUTE TpyBkw NMNOPWEKC" 6e3 nokpeITUA C BHYTPEHHWM AWMaMeTpomM 76 MM,
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McxogHble gaHHbIe gnA pacyeTa:

1. Temnepatypa Ha NOBEPXHOCTH W30NAUMKY M3 Tpybok MOPWNEKC
NPUHWUMAETCA B COOTBETCTBWMW € TpeboBaHnamMM N. 18 n.n. 2.5.4 t =35°C.

2. KoadpuumeHT TennonpoBogHOCT MaTeprana n3onauni onpejenneTca no
dopmyne (2.9)

A,,=0,035+0,00018"1_;
rae . =0,5-(¢,+40) = 0,5 - (70+40) = 55 °C.
A,,=0,035+0,00018 - 55 = 0,0449 B1/{m - °C);
3. PacyeTHbIi KO3 PULMEHT TeNN0OTAAUN OT HAPYXKHOW NOBEPXHOCTH TENOK-
30NAUWNOHHON KOHCTPYKLUMW K OKPY>KaKoLWemMy BO3AYXY NPUHUMAaETCA B COOTBET

cTBum cn.n. 2.5.3 a, = 10 Br/(m? - °C).

PacueT ToNWKWHBI TPYEHOIA M30AALUMK
PacueT BoinonHaeTcA no dopmyne (2.9)

{dmfdmj : In{dm_jr:fm} =[2h -t -t)]/[a, - d_.p s o

= [2 - 0,0449 - (75 - 35)] /[10 - 0,075 - (35 - 5)] = 0,16 m;
Mo npunoxeHnio 2.1 3Ha4eHWA GyHKUWIA X * INX HAX0AWM 3HAYEHNE KOMMNNEeKca

%= dfﬁfd__ﬁ =1,151:
TonwHa nonaumm & onpegendercd no ¢gopmyne (2.10)
8,,=05d_-(d_/d_-1)=0,5-0,076"(1,151 - 1) = 0,00574 m;

Pac4eTHas ToAWMHA TENAOBON M30naunK 13 Tpybok NMOPWTEKC™ - 5,7 mm.
MpuHATaA KOHCTPYKLINA
B COOTBETCTEWM C HOMEHKNaTYpol Tpybok (Tabn. 2.3) B KauecTee TPYDHOIA

W30NAUWUK NPUHATE TPYOKa TOALWMWMHONW 9 MM (TONWKMHA TpybkuW, Banxkaian
K PACHETHOMY 3HaYEHWNIOD, UMEDLLIAACA B NepeYHe TMNOpasMepos).

T
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2.9. PeKOMeHAyeMble TONWWHBLI TPY6HOI nzonayumn mapku MOPUNEKCE
ANA pas’nU4YHbIX yCNOBUIA 3KcNAyaTauumn Tpy6onpoeogos

2.9.1. PekomeHgyeman TOAWMHA TeN0OW30NAUWNOHHOrO cnoa 13 Tpybok MOPWEKC®
B TENAOWNZI0NAUMOHHEIX KOHCTPYKLUWMAX, NpejHasHaYeHHBIX A4 oBecneyeHwa BHﬂaHHDﬁ
(besonacHoi ANA Yenoeeka) TemnepaTypsl Ha NOBEPXHOCT TENNOWIOAALMOHHOID CNOA (CM.
Tabn. 2.16).
TGJ'ILLI,MHE.! TEMNNOWIONAUWMOHHOrO CNOA ONpeadenanace NpK Cnedy oy MCXOAHBLX
YCNOBUAX:
*  TEeMMNepaTypa OKpYyXaloLero Bo34yxa:
20 °C - Npw pacnonoxeHnn 06 LEKTOB B NOMELLEHM;
25 °C - npu pacnonoxeHun o6 LEKTOR Ha OTKPLITOM BO3AYXE;
*  TEMMEepaTypa OKpyXakLero Bo3yxa:
35 °C - 4na 06BLeKTOB, PACNUN0XEHHbIX B NOMELLEHNI;
55 °C - 4nA 06BLEKTOR, pacnoNoKeHHBIX Ha OTKPLITOM BO34yXe.

Tabnuya 2.716

PexoneHdyemele MomyuHLl Menaou3oaayuoHHo20 ciog uz mpybok Mopunekc® HA3 T dna
Menaou3oAfyUUY, npedHazHaueHHol daa obecnedeHus 3adarHHol (GesonacHoll

d1A YeA0EEKa) MEMNEPAMYPLI HO NOBERXHOCMU MENAOUI0ARYLL

) Mecmonaonoxerue mpybonposoda
HapyxHs Ha omkpbimom
duamemp B noMeuieHuu go3dyxe
mpyGonposoda, Temnepamypa menaoHocumens, i
i 50 | 60 70 80 90 do 90
15-32 R 6 9 | 13 13 6
35-60 6 & 9 13 13 5]
&4 9 9 9 13 20 5
70 9 o 9 _ 13 20 9
76-160 9 9 13 13 20 9

2.9.2. PexomeHayemas TONLLKWHA TeNAOUZ0AAUNOHHOro cnos uz Tpybok NMOPWUAEKC
B TEMNAOW30AALUMOHHbLIX KOHCTRYKUMWAX, NpedHasHayYeHHbIX AN NpejoTBpalleHs KoHA4eHcalunmn
BNarK Ha NOBEPXHOCTA TENNON30NALUMOHHOMO CNoA TPYOONPOBOAOB, PAacNONOXKEHHbIX B
nomMeLeHuK (cv. Taén, 2.17).



TonwmrHa TenAoU30NALUNOHHOro oA onpeaenanack NpKY CNeayWMX NCXO4HEIX

YOIOBKMAXL

' pac4eTHas TeMnepartypa Bozdyxa B noMeleHni t = 20 °C
* KO3(GUUMEHT TENNONPOBOAHOCTA MaTepKuana Tennousonauynu A no popmyne (2.8);

*  OTHOCOWTENbHAaA BAaXHOCTE Bo3Aayxa 50 %, 60 %, 70 % v 80 %.

*  Ecnun BnaxHocTb npesocxoAuT 80 % pacyeT BbINOAHAETCA B COOTBETCTBMM C M.
2 B nogpazgene 2.54 nan ecnw 2agadel Apyrve yohoBWd, oTNUYaKoLWMecs oT NpyeejeH-
HblX EbiLLE, TONWWHY TENAOWIONALWOHHOID CNoA M3 MaTepKrana nDpLﬂﬂEKC:“ cneayeT

onpeaenATt B COOTBETCTEBMM C PEKOMEHJaUMAMI Nogpasjena 2.5.4.

Tobauya 2.77

PexomeHdyemble MoAtUuHL! IMenaouIoaAaquoHHozo cnor us mpybok MOPHUAEKCT dns

menaou3oAsLyuL, npedHasHavYeHHol daa npedomepoleHun KoHdeHcayuy anaau

HO NoOgegxHoOCmuU MenAouUI0AFULIU

5 Temnepamypa menaoHocumens, °C
HapysicHeid duamemp s 10 - 5 | 0
mpybonposoda, mm =
ToAUUHE MENAOU30IAYUOHHO20 CAOS, MM
OTHOCWTEeNEHaA BNaxHOCTL BO34yxa 50 %
TEMNAQWUIONALKMA MO
15-114 6 b
pacyeTy He Tpe6yeTca
TEMNACKMIONALMA No
135 9 2
pacyeTy He TpebyeTtca

_ ~ OTHOCUTeNkLHaa BNaxHOCTE Bozayxa 60 %
15-64 6 : 6 )
70-133 9 S 9

OTHOCUTENEHaA BNaXHOCTE Bo3gyxa 70 %
15-28 6 ; 6 13
35-133 9 9 13

OTHOCUTENEHaA BNaKHOCTE Bo3gyxa 80 %
15-18 9 ; 13 20
Ll =3F 2 | 13 20
60-114 9 _ 20 20

133 9 20 20+6
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B2

MpunoxeHne 2.1.
3HaqeHuA cyHkuum X - Inx (B npegenax 1 <x<5), x=d_/d 5

¥ ¥ lnx

1,000 0,0000
1,005 0,0050
1,010 0,0100
1,015 0,0151
1,020 0,0202
1,025 0,0253
1,030 0,0304
1,035 0,0356
1,040 0,0408
1,045 0,0460
1,050 0,0512
1,550 0,6793
1,060 0,0618
1,065 0,0671
1,070 0,0724
1,075 0,0777
1,080 0,0831
1,850 1,1381
1.090 0,0939
1,095 0,0994
1,100 0,1048
1,105 0,103
1,110 0,1158
1,115 0,1214
1,120 0,1269
1,125 0,1325
1,130 0,1381
1,135 0,1437

X

1,185
1,190
1,195
1,200
1,205
1,210
1,215
1,220
1,225
1,230
1,235
1,240
1,245
1,250
1,255
1.260
1,265
1,270
1,280
1,285
1,290
1,295
1,30

1,3

1,32

1,33

1,34

1,35

¥ lnx

0,2011
0,2070
0,2129
0,2188
0,2247
0,2307
0,2366
0,2426
0,2486
0,2546
0,2607
0,2667
0,2728
0,2789
0,2851

0,2912
0,2974
0,3036
0,3160
0,3222
0,3285
0,3348
0.3411
0,3537
0,3665
0,3793
0,3922
0,4051

X

1,45
1,46
1,47
1,48
1,49
1,50
1,51
1,52
1,53
1,54
1,55
1,56
1,57
1,58
1,59
1.60
1,61
1,62
1,63
1,64
1,65
1.66
1,67
1,68
1,69
1,70
1,71
1,72

e lnx

0,5388
0,5525
0,5663
0,5802
0,5942
0,6082
0,6223
0,6364
0,6507
0,6649
0,6793
0,6937
0,7082
0,7227
0,7373
0,7520
0,7667
0,7815
0,7964
0,8113
0,8263
0,8413
0,8564
08716
0,8868
0,9021
09174
0,9328

1,80
1.81
1,82
1,83
1,84
1,85
1,86
1,87
1,88
1,89
1,90
1,91
1,92
1,93
1,54
1,95
1,96
1,97
1,98
1,93
2,00
2,01
2,02
2,03
2,04
2,04
2,06
1.07

e lnx

1,0580
1,0739
1,0899
1,1059
1,1220
1,1381
1,1543
1,1705
1,1868
1,2031
1,2195
1,2360
1,2525
1,2690
1,2856
1,3023
1,3190
1,3357
1,3525
1,3694
1,3863
1,4033
1,4203
1,4373
1,4544
1,4544
1,4888
0,0724



1,140
1,145
1,150
1,155
1,160
1,165
1,170
1175
1,180
£ Y5
2,18
219
2,20
2,21
2,22

2,23
2,24
2,25
2,26
2T
2,28
2,29
2,30
2439
232
2,33

welnx

0,1494
0,1550
0,1607
0,1664
01722
01279
0,1837
0,1895
0,1953
1,6812
1,6989
1,7167
1,7346
1,7525
1,7705

1,7885
1,8065
1,8246
1,8427
1,8609
1,8791
1,8974
1,9157
1,9340
1,9524
1,9709

1,36
1537
1,38
1,39
1,40
1,41
1,42
1,43
1,44
2,54
2,55
2,56
2,57
2,58
2,59

26

2,61
2,62
2,63
2,64
2,65
2,66
2,67
2,68
2,69
27

¥ nx

04182
0,4313
0,4445
04577
0,4711
0,4845
0,4979
0,5115
0,5251
2,3677
2,3870
2,4064
24258
2,4453
2,4648

24843
2,5039
2,5235
2,5432
2,5629
2,5826
2,6023
2,6221
2,6420
2,6619
2,6818

1,73
1,74
1,75
1,76
1,77
1,78
1,79
1,78
1,79
3,01
3,02
3,03
3,04
3,05
3,06

3.07
3,08
3,09
3.1

.
312
313
3,14
215
3,16
317

¥ lnx

0,9483
0,9638
0,9793
0,9950
1,.0106
1,0264
1,0422
1,0264
1,0422
3,3168
3,3379
3,3589
3,3800
34012
34223

34436
3,4648
3,4860
35073
3,5287
3,5500
3,5714
3,5929
36143
3,6358
36573

2,08
2,09
2,10
211
212
2,13
2,14
215
2,16
3,38
3,39
3.4

341
342
3.43

3.44
3,45
346
3.47
3,48
3.49
35

351
3,52
3,53
3.54

¥l

1,5233
1,5407
1,5581
1,5755
1.5930
1,6105
1,6281
1,6458
1,6634
4,1164
4,1386
4,1608
4,1831
4,2054
4,2277

4,2500
4,2724
4,2948
43172
4,3397
4,3622
4,3847
4,4072
4,4298
4,4524
4,4750

a3



B4

2,34
2,35
2,36
.37
2,38
2,39
2,40
2,41
2,42
2,43
2,44
2,45
2,46
2,47
2,48
249
2,50
2:5]
2,52
3,76
3.77
3,78
3,79
3.8

3,81
3,82
3,83
3.84
3,85
3,86
3.87
3,88
3,89

®el X

1,9894
2,0079
2,03678
2,0450
2,0637
2,0824
2,1011
2,1199
21387
2,1576
21765
2,1954
2,2144
2,2334
2,2525
22716
2,2907
2,3099
2,3291
49798
5,0031
5,0264
5,0497
5,0730
5,0964
51198
51432
5,1666
5,1501
52136
5,2371
5,2606
5,2842

2,71
2,72
2,73
2,74
2,75
2,76
2,77
2,78
2,79
2.8

2,81
2,82
2,83
2,84
2,85
2,86
2,87
2,88
2,89
4,43
4,14
4,15
4,16
417
4,18
4,19
4,2

4,21
4,22
4,23
4,24
4,25
4,26

¥ lnx

2, 7017
2,7217
27417
2,7618
2,7819
2,8020
24,8222
2,8424
2,8627
2,8829
2,9032
2,9236
2,9440
2,9644
2,9849
3,0053
3,0258
3,0464
3,0670
6,5936
58817
5,9059
5,9501
5,9544
5,9787
6,0030
6,0274
6,0517
6,0761
6,1005
6,1245
6,1494
6,1739

3.18
318
3.2

3:21
3,22
3,23
3,24
3,25
3,26
3,27
3.28
3,29
3,3

23]
3,32
3,33
3,34
3,35
3,36
4,5

4,51
4,52
4,53
4,54
4,55
4,56
4,57
4,58
4,59
4.6

4,61
4,62
4,63

¥ lnx

3,6789
3,7005
37221
3.7437
3,7654
3,7871
3,8089
3,8306
3,8524
3,8743
3,8961
39180
3,9399
39619
39838
4,0059
4,0279
4,0500
40721
6,7663
6,7934
6,8185
6,8436
6,8687
6,8938
6,9190
6,9442
6,9694
6,9946
Z7,0199
7.0451
7,0704
7,0957

3,55
3,56
3,57
3,58
3,59
3,6

3,67
3,62
3,63
3,64
3,65
3,66
3,67
3,68
3,69
3,7

3,71
3,72
3,73
4,87
4,88
4,89
4,9

4,91
4,92
4,93
4,94
4,95
4,96
4,97
4,98
4,99
5,00

¥ lnx

4,4977
4,5203
4,5431
4,5658
4,5886
4,6114
4,6342
4,6570
4,6799
4,7028
4,7258
4,7487
4,7717
4,7947
4,8178
48408
4,8639
4,8871
49102
7,7097
7,7355
7,7614
7,7873
7,8132
7,8391
7,8650
7,8910
7,9170
7,9430
7,9690
7,9950
8,0211
8,0472



% ®el X ¥ ¥ lnx ¥ ¥ lnx

3.9 53078 4,27 6,1984 4,64 71211
391 53314 4,28 6,2229 4,65 7,1464
3,92 5,3551 4,29 6,2475 466 71718
3,93 5,3788 4,3 6,2720 4,67 7,1972
3,94 5,4025 4,31 6,2966 4,68 7,2226
3,95 54262 4,32 6,3213 4,69 7,2481
3,96 5,4499 4,33 6,3459 4.7 22135
3,97 15,4737 4,34 6,3706 4,71 7,2990
3,98 5,4975 4,35 6,3953 4,72  7,3245
3,99 55213 4,36 64200 4,73  7,3501
4,00 5,5452 4,37 64447 4,74 77,3756
4,01 5,5691 4,38 64695 4,75 74012
402 55930 439 64943 476 74268
4,05 56169 44 6519 4,77 74524
4,04 5,6403 4,41 6,5438 4,786 77,4780
405 56648 442 6,5687 479 75037
4,06 5,6888 445 6,5936 4,8 7,5294
4,07 57128 4,44 6,6185 4,81 77,5551
4,08 57369 4,45 6,6434 482 75808
4,09 57609 446 6,6684 4,85 7,6065
4,1 57850 447 6,6933 4,84 77,6323
411 5,8092 448 6,7183 4,85 7,6580

BubnuorpadpmnuyecKMin cNUCoK K pasgeny 2

1. CM61.13330.2012. Tennogasa n3onAauna obopyloeaHna U TpyGoNpoBoAOE.
AKTyanuanpoeaHHaa peaakuwa CHull 41-03-2003.

2. CN30.13330.2012. BHyTpeHHWA BOAONPOBOA W KaHaNU3aUna 34aHNIA.
AKTYaNM3npoBaHHaA pegakua CHuM 2.04.01-85%,

3. CN60.13330.2012. OTOoNAEHWe, BeHTUNALWA W KOHAWLWMOHUPOBaHWE BO34YXa.
AKTyanmsnpoeaHHana pegakuwa CHull 41-01-2005.

4. €N 131.13320.2012 CTpovTenbHas KAMMaTonora. AKTyanvmsnMpoeaHHan
pegakumsa CHwM 23-01-99*,

5. CHwll 12-03-2001 besonacHoCTE TPyAa B CTponTenscTEe. HacTe 1. O6wne
TpeboBaHWA.

6. CTO HOCTPOI 2.12.69-2012 WHeHEepHbIE CETW 3AaHNIA 1 COOPYXEHNI
BHyTpeHHWe. Tennon3onauMoHHble paboTel 418 BHYTPEHHWX Tpybonpoeoos
3AAHWNIA 1N COOPYKEHWA,






3BYKOWM3ONAUMSA CTPOUTESTbHbIX
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3. 3BYKOWM3ONAaUmsa CTPOUTESbHBIX
KOHCTPYKUMN C MCNOSb3OBAHMEM
MATEPUATIA «PENOTERM® EBPOBJTOK»

HacToAawwmia pasgen pekomeHgaunin paspaboTtaH B CnegyroLem cocTase:

3.1.
32
3.3
3.4
3.5,

2.5,
3.7.
3.8,

3.3.

.10,

KonuuyecteeHHan mepa 3ByKa;

38}’KDL—’!30J"I-FIL|,MFI W IBYyKONOrnoweH1e;

Bo3ayliHbIA U CTPYKTYPHBIA LLyM;

HopmupoBaHe Wyma;

PesynbTaThl M3MepeHWA 3BYKOM0AMPYHOLLER CNOCOBHOCTH CAOWCTBIX
06pasuUoB U30NALMOHHLIX MaTeprance Mapku Penoterm® EBPOBMOK;
OCHOBHLIE XapakTepWUCTUEKM MaTepuana mMapkn Penoterm® EBPOBNOK;
OcHoBHEIE NpenMyLLecTBa 610KOB M3 MaTepuana Mmapkl Penoterm™ EBPOENOK;
OcHoBHbIe 0BNacTW NpUMEHEHUA BNOKOB M3 MaTepwana Mapkn Penoterm®
EBPOBNOK;

Tunoeele y3nsl N0 NpUMeHeHWo 6NOKOE M2 MaTepuana mapku Penoterm®
EBPOBNOK;

MoHTax 6nokoe U3 matepwana mapku Penoterm®™ EBPOBNOK.

3.1. Konn4yecTteeHHaa Mepa 3ByKa

3.1.1. 3eyk (C pUINHECKON TOYKW 3PEHWA) MOXHO OMNPeaeniTk, Kak KonebatensHele
ABVWOKEH WA YacTWL, B YNPYron cpeje, BoI3BaHHbIE KakMM-N160 MCTOUYHWUKOM UK, APYTMA
CNnoBamu - yNpyrue BoaHbl. CKOPOCTE 3BYKa 3aBUCWT OT CBOWCTE Cpejbl, B KOTOPOW OH
pacnpocTpaHAeTCa: B ra2ax CKopoCTh 2BYKa PacTeT C pOCTOM TEMMEpaTyphl U JaBneHus,

B KWAKOCTAX MPW pocTe TemnepaTypbl HA0BOPOT CHWXKAeTCA (MCKNHYEHWEM ABAAETCA BOAA,
B KOTOPOIA CKOPOCTL 3BYKa AOCTUraeT MakcumMyma npwn 74 °C 1 HauWHaeT CHWKATLCA TONbKO
npwv yEeAU4eHnM AaHHOW TEMNEPaTYPkl).



3.1.2. Yenoeek BOCNPUHWMAET 3BYKOBLIE BOMHELI B AWanazoHe oT 16 My go 20 kly,
YyNpyryue BoMHbl € HaCcTOTON HMXEe Ha3blBaT MHPPAZBYKOM, 3 BbllUe - YNbTPa3BYKOM.
CunTaeTcs, 4To MHGPA3BYK HETATUMBHO BAWAET Ha YeN0BeKa, a NpY ANUTENLHOM BO3ASNCTEBMNN
MOXKEeT HaHeCTWU HENoNpPaBUMbIA BPes ero 240p0BsH.

3.1.3. 3eyroBOe AaBneHKe, COOTEBETCTBYHOLLEE HYNEBOMY NOPOTyY CAbILLIMMOCTA
Yenoeeveckoro yxa Ha Yactote 1000 'y, pasHo 2 - 10-° Ma, a MakCMManeHoe 3HaveHue
3BYKOBOMO AABNEHWA, KOTOPOE BOCNPUHWMAET yX0, paBHo 2 - 107 MNa, Takum obpasom,
MAHUMANEHOE 11 MakCMMANBEHOE SHaYEHWE SEYKOEOIC AaBNEHWMA OTNMNHAETCH B 10¢ pas.

MaTtemaTnyeckme AeMCTBUA C YMCAaMKM TAaKoro nopsgra 6yayT He oueHb YA06HbI,
NosToMy OCHOBHOW MEpOA 3BYKa B akyCcTUKe ABNAeTCA geuunben (46) (OTHOLWEHWe ABYX O4HOW-
MEHHBIX ¢H3M'-¢IECKHK BEn M'—IMH}.

A6 (dB) - peyunben - poneHan eguHWLA 6ena, paBHan oHOW AECATOW 3TOWN
eavHnUbl. Ben BelpaXkaeT OTHOWEHWE ABYX 3HAYEHWNIA IHEPreTUYeCcKon BeNNUYMNHDbI
ACATUYHBIM NOrapuemMom 3TOro OTHOLLUEHWSA.

flns onpegeneHna ypoBHe 3BYKOBOM0 4aBNeHNA 1 YPOBHA 3BYKa NCNONb3yeTca
cneayouwlan ¢opmyna:

L=20-1lg(p/p,) (3.1)

rae P =CcpejHeKEaAPaTUHHOE ZHaYeHKMEe 3BYKORBOID AdBNEHA, MNa;

P, — HYNeBol Nopor CNLIWWMOCTKW (cooTBeTCTRYET 2 - 107 MNa).

Cucrema MBMEPE‘HHH BB}'KE Bﬂ,EL{MﬁEJ‘IaK MNO3BOAAST NErKo CpaBHMBaTb BE2n4YlMHEI BB}FKE],
COM3MEPUMBIE € YYBCTEBMTENLHOCTEIO YENOBEYECKOr0 YXa, He NCNOAL3Ya AN 3TOro Yyucna
C BONBLWWM KOANWYeCTEOM Hjn"J"IEI.'—J’L O6nacre BOCMPWATHMA 3BYKa HENOBEKOM B LLUKANE ﬂ,ELLHEIEﬂ -
o1 0 gb (Hynesoit nopor) go 120-140 a6 (bonesoid nopor).

3.1.5. B akyCTUKe MCNoNL3YIOT BOCEMb AWana3oHOB YacToT, Ha3klBaeMbIX OKTaBHLIMUW
nonocamil 4actoT, B COCTase Ka)l(,ﬂ,[!ﬁ W3 KOTOPBIX BRIAEAAKT TPW HaCTOTHLIX AWana3ioHa,
KOTOpbLIE Ha3blBAT TPETLOKTABHLIMW MONOCAMW YACTOT, B KaXA0W TPETEOKTABHOW Nonoce
BhIbpaHa cpejHereoMeTpu4yeckan 4acrtoTa, No KOTOPOW Be4eTCA 3MepeHWe YPOBHe
3BYKOBOro Aasnenwa (tabn. 3.1).

Tobauuyg 3.1

'f:.’i'-!E‘[-'}.'-.'-E'E'-':"Ii'l."r.'E'I'."-'ln'_'.'h"—fE'lfl'/.'_.'l:" U 2paHUYHEIE YOCMOMe! OKMOBRBIX U MPEMbOKMOEHbBIX NOAOC

fpaHuYHLIe Yacmomel 044 MpaduyHsie Yacmomel a8
Cpedse- nonaoc, Iy Cpedse- nonoc, y
2eoMemMpuUyec- | | Zeomempu4ec- :
Kue 4acmomel | gxmagHuix mpemso Kue Yacmomel | ogxkmoeHerx mpeme
OKIMOeHLIX OKMagHbLIX
50 45-56 800 710-800
63 45-90 56-71 1000 710-1400 900-1120
20 71-90 1250 1120-1400
100 90-112 1600 1400-1800
125 90-180 112-140 2000 1400-2800 1800-2240
160 140-180 2500 2240-2800
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fpaHuYHLIe Hacmomsl 048 MpaHuYHEIe Yocmomel 48
CpedHe- nonoc, 'y Cpede- nonoc, Iy
cEQMEMPLUYEC- | ceoMempuyec-
Kue yacmomel | gxmagtorx mpeme KUe Yacmomel | oxmasHbix mpeme
_ OKMaaHbIX OKIMaaHbIX
200 180-224 3150 2800-3540
250 180-355 224-280 4000 2B00-5600 3540-4500
315 280-355 | 5000 4500-5600
400 ' 355-450 _ 6300 5600-7100
500 355-710 450-560 8000 5600-11200 7100-9000
630 560-710 10000 9000-11200

Tak KaK YyBCTEMTENEHOCTE ¥Xa 3aBMCAT Kak OT YacTOoThl, TAK W OT MHTRHCMBHOCT 3BYKS,
3aMmepkl YPOEHEW 3BYKA LUYMOMEDPOM, NMPOW3BOAAT MO HacTOTHLIM XapakTepuctukam A, B, C,
D(rOCT 17187). Oba3aTenbHOW B LUYMOMEPAX ABNAETCH XapakTEpPUCTUKE A, OCTaNbHbIE Xapak-
TEPWUCTHUEN ABNAKDTCA A0ONONHWTENEHEIMK, NO3TOMY ANA M3MEeReHA YROBHA ZEYKA B aKY(THUEKE
NCNoAkL3yeTCd cneyuansHas senudiHa g6A.

S

3.2. 3BYKOM30NALNA U ZBYKONOrAoWeHue

3.2.1. B obwem cnyyae npy nepejade 3BYKOBON IHEPTMIM Yepes orpax;aaouyro
KOHCTRYKLU WD pasnnyaioT (cvm. puc. 1.1):

OAHKUM U3 LIMPOKO MCNOMb3YEeMBbIX MEpONPUATHIA No bopkbe C WYMOM ABNAETCH
3BYKOWMZ0AALWA = 3TO M30NALWA LLYME KOHCTPYKLMAMIA.

OAHMM K3 LUIMPOKD NCNOMNb3YEMbIX MEPONPUATHIA NO Bopbbe C LWYMOM ABNRETCA
3BYKOWNZONALNA — 3TO M30NALWA LLYMa KOHCTRYKLMAMA,

3.2.2. Mzonauma Bo3ayLWIHOMO Wyma (3eyrkonzonauma) R, 46 - cnocobHocTe orpaxaato-
Wei KOHCTPYKLUMK YMEHBLLATE NPOXOAALLMA Yepes Hee 3BYK, ABNAETCH 0BpaTHON BENMYMHOA
K KO3POULWEHTY 3BYKONPOBOAHOCTH (T).

B matemaTtvueckom euge R npeacrasnaeT coboil AecATUKPATHbLIN 4ecATUYHBIN norapugm
OTHOLUEHMA NajarolWeid Ha orpaxaeHe 3BYKOBOA SHEPIMK K SHEPrAW, Npowejlueit yepes
orpaxaeHue.

B CM 51.13330.2011 [1] nog 3BYKOW30NAL eI BO3AYLWIHOMO WyMa NnogpasymesaeTca
obecneyneaemoe pasfenarowmm 4ea NOMEWEHWA orpaXxaeHuem CHUXEHWE YPOoBHeH
3BYKOBOrO AaBneHwa B A, npueegeHHOe K yCNOBUAM paBeHCTBa NNoLLaAn orpakiatowei
KOHCTPYKLWW W 3KBNBANEHTHOW NNOLWAAN 3BYKONOMNOLWEHWA B 3aWMLLEaeMOM NOMELLEHNK (CM.
dopmynel 1.7 11 1.2}

3.2.3. KoadpduuymeHT 2BYKONOrNOWEHNE — OTHOLLEHWE BENWYMHEI NOTAOWEeHHOR (To ecTh



He OTPaXEHHOK OT NOBEPXHOCTK) 3BYKOBOW 3HEPI K BEAWYWHE NajatoLLLen SHEPrK.
Acnonb3oBaTte ANA MHXEHEPHbIX PACHETOB U0NALMK BO3AYLLIHOMO WyMma R
HeyA06HO, TaK KaK CNOXHO W TPYAOEMKO BbIYNCNATL YPOBHW 3BYKOBOrD AaBneHuna L (KkoTopble
NpeAcTABNAKT COBOW ABCATVKPATHEIA A8CATUYHLIA Noraprgm OTHOWEHWA KBAAPaTa 3BYKOBOIo
AABNEHWA K KBAApaTy NOPOroBoro AaeneHWs B Ab; noporosoe gasneHne p, = 2 - 10~ Ma),
a TAkXe 3KBMBANSHTHYIO NNoLWaAE 3BYKONOrAOWEHMA A B 33 LLWMWIEAEMOM NOMELLEHWIK. [TaoaTamy
B NPUKNagHbIX pacyeTax UCNoNb3yT APYTYH BeNUYUHY — MHAEKC N30AAUMK BO3AYLUIHOMo
LLyMa.
3.2.4. OTHOWeHWe MHTEHCUMEHOCTM Npoweaallero 3eyka K MHTEHCMBHOCTI Nadatowero
HA3LIBAETCA KOIDOULNEHTOM 2BYKONPOBOAHOCTI T, KOTOPLIA ONpeienanT No Gpopmyne:

T=1,/1L,); (3.2)
rae ij - MHTEHCMBHOCTL NpOLLeaLlero 3eyka, Br/m?

2
I-..m - MHTEHCMEHOCTL NajakLlero 2eyka Br/m” .

3.2.5. HAeKC M30nauUMW BO3AYLWIHOTO WymMa R, 4B - BEAWYMHA, CNyXKallas 418 OLeHKM
3BYKOW30NUPYHOLLEA CNOCOBHOCTU OrpaXaeHnA OA4HWUM HUCNOM, NoKa3biBaeT 3aBUCUMOCTE
3BYKOWN3DAALMK OT KO3QPULIMEHTE 3BYKONPOBOAHOCTI, MOXET BbITh ONpeaeneHa no
cneayoLlen popmMyne:

R,=10-1g(1/1); (3.3)

Hanpumep, ecnn KOHCTRYKUWA obnaaaeT nokazatenem R = 50 aB, 310 03Ha4aeT, yuto
WHTEHCWBHOCTE 3BYKa NpK NPOXOXAEHWW Yepes Hee cHuxkaeTca B 10° pas.

O

3.3. Bo34YLWHbIA U CTPYKTYPHBIA LLUYM

3.3.1. lym - BOCNpUHKWMaemMble CNyXoM HeperynapHble konebaHuna 6es 3akoHoMepHOoI
3aBUCMOCTI, KOTOPbIE ABAAIOTCA NOMEXOI (PasAparkaloT HEPBHYIO CUCTEMY YenoBeka).
3.3.2. NpUYYHON BOZHUKHOBEHWA LUYMA B 31aHWAX ABNAOTCA BHYTPEHHWE U BHELLHWe
NCTOUYHWKIA:
*  BHYTPEHHWE MCTOUHWKWN: MHXEeHEPHOE W CaHWTapHO-TEXHWYEeCKoe 0bopyioBaHue,
rPOMKWIA pa3rOBOR; IPOMKAA My3bIKA; LUYM OT INEKTRPOUHCTPYMEHTOR 1 Ap.;
*  BHELIHWE WCTOYHWMKKW: TPAHCNOPT; NPOMbILLNEHHbIE NPEANPUATARA U Ap.
B apX1TekTYPHO-CTPOUTENEHON akyCTUKe pasnuyaioT cneayrolie Buasl WyMoB:
*  BO3AYLUHRIA - 3BYKOBLIE KONebaHWA B BOAYLIHOW cpeje, Npoxojallue Jepes ToALLy
KOHCTPYKUWW 11 YEPE3 HENNOTHOCTW B COEAMHEHMNAX CTPOUTENbHBIX KOHCTPYKLWIA;
*  YAAPHLIA - 3ByKOBLIE KONebaHWA, BO3HWKaoLWWe NPy MexaHWYeckux Bo3AeRcTBINAX
Ha orpaxjatomne KOHCTPYKLUWMK (MepekpbITUE, CTeHbI);
*  CTPYKTYPHbIA - 3ByKOBble KOonebaHWA, pacnpocTpaHALLMeCcs No 34aHN0 Yepes
BUOPVPYHOLWME KOHCTPYKUWK 1 WX KECTKWE CoegNHEeHWA,
3.3.3. BozaywiHeIW WyM pacnNpocTpaHAeTcH Cneqyouiim obpa3som: MCTOHHWKW WyMa
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BbI3LIBAKOT KONEHAHWSA YacTWL, BO3AYXa, KOTOPLIE PAacnpoCTRaHAKTCA B BUAE NPOALONEL-
HblX 3BYKOBbIX BONH. ¥YAapHbIA WyM pacnpocTpaHAeTCa 3a CHeT Toro, 4T0 MeXxaHu4eckoe
BO3/8NCTBME Ha KOHCTPYKLWHK EbISEIBAET B HEA M3rMbHble KonebaHWa, KOTOPLIE NPUBCARAT
B KOMebartefkHoe ABVKEHWE YacTWULl BOZAYXA B CMEXHEIX NOMeLeHUAX, Takim obpazom,
YAAPHBIA LWYM MOXKEeT PAacnpoCcTpaHATLCA Ha BonblUKWe PacCTOAHMA, YeM BO3AYLLHbIIA.

3.3.4. Ans 0 AHOCNONHBIX MACCKBHbIX OFpaXAeHWA CYLLECTBYET 3aBUCUMOCTE — YEM OHO
MacCMBHee, TEM NyYLLE OHO M30MPYeT NoMeLleHre oT LWymMa, MNpu 6oNkLWoR Macce 0aHOPO -
HOM KOHCTPYKLUWMW 3HaYWNTENbHAA YacTb 3BYKOBOW 3HEPTNW YXOANT Ha NPecAoAeHNe BHYTPeH-
HWX CUN TPEHWA NAOTHO CONPUKACALWMXCA YacTKL, 38 CHET Yero 3BYKOM3ONALWA KOHCTPYKLUMK
noekllaeTcd, Ha wactotax 6onee 100 My 3BYKOUZ0AALUKMA NOAYWHABTCH ChedyolWel 3aBUCMMO-
CTW («3aK0OHY Maccs):

R,=20-Ig(m:f)-475; (3.4)

rAe M- NOBEPXHOCTHAA NAOTHOCTE KOHCTRYKLMK, KI/M?;
f-4yacroTa 3Byka, lu,

B cooTBETCTBWUM C 3TOW 3aBMCMMOCTER, YABOBHWE MACCEI KOHCTPYKLM NPUBCAWNT K Yy4-
LUEHWIO 3BYKOM30NALWW B cpegHeM Ha 6 [16.

3.3.5. B cooteetcTENK € CMM 23-103-2003 [2], uHaekKc M300ALWKN BO3AYILIHOMO LUYMa
M3CCMBHbIX OAHOCNONHBLIX KOHCTPYKLWIA (CTeH) gonyckaeTca onpegennaTts No gopmyne:

Ew=3?- Igm+lg K-43; (3.5)
rae M- NOBEPXHOCTHAA NAOTHOCTE KOHCTRYKLIMIA, Kl'f"l"v.ﬂ;;
K - ko3dduymeHT, npuHMaemslii no tabn. 10 CMN 23-103-2003 [2].

3.3.6. Pa3znnuaroT akyCTWYeCckn 0A4HOPOAHbIE (0AHOCNOWHEIE) KOHCTRYKLIMK W aKyCTK-
YECKW HeCAHOPOAHBIE (MHOMOCNONHBLIE) KOHCTPYKL MW, OAHOPOAHBIE KOHCTPYKLIWW COCTOAT
U3 OAHOMO VAWM HECKONBKUX CNOER, XKeCTKO CBA3aHHLIX MexXAy coboi No BCcei NoBepXHOCTH
W KoNebALWKMXCA Kak 04HO Lienoe (OWTyKaTypeHHbIe KMPNUYHbIE CTeHbI, CIOLLHbIE MAUTHI
NepeKpbITUA CO CTAXKKON U T.M.). MHOrOCN0MHbIE KOHCTPYKUMKW COCTOAT M3 HECKONBKUX CNOEE,
HEe CBAZaHHBIX XeCTKO APYr C APYromM, CNocobHeIX KONebaTkCd ¢ pa3HeIMU A4NA Kax40ro cnos
aMnAnTyAaMu. 3ByKOM30NALNOHHbIE CBOMCTBA HEOAHOPOAHLIX KOHCTPYKLWA BILLE, HeM
OAHOPOAHBLIX.
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3.4. HopmumpoBaHue WWyma

3.4.1. B cootBeTcTBMW € TpebosaHuami CMN 51.13330.2011 [3], gna xunbix v obuye-
CTEEHHBIX HGMELL{EHMH, PACNONKEHHEIX Ha TERRWUTORAIA HIAN0IA BHETﬂDﬁKM, onpejengHel
npegensHo AONYyCTUMEIE U AONYCTVUMBIE YPOBHW 2BYKOBOrO AgaBneHuns, Ab (3kBBaneHTHbIe



YPOBHU 3BYKOBOTO AaBneHwsd, 4B), a Takke AonyCcTUMbIe SKBUBANEHTHLIE U MaKCUMankHbIe
YPOBHI 2BYKA Ha PEIED‘-—IHK MECTAX B NPOV3IBOACTEEHHBIX 1 BCMNOMOTaTeENbHBIX 34aHWAX, Ha
NAOLLAaAKaX NPOMbILAEBHHBIX NPeanpUATKIA (Tabn. 3.2).

Tabauya 3.2

lpedensHo donycmumeie U oNycmumbie ypoeHU 38ykoeozo daeneHus, ok (akeusaneHmHeie
ypoeHUu 38ykoeonzo doaneHus, ), donycmumeie 3KkeuBaAeHMHLIE U MOKCUMAALHGIE YOOBHU
3eyKa Ha POGOYUX MECInax 8 NPou3B0dCMEBEHHbIX U BCNOMOZOMENbHLIX 30QHURX,

HO NAOWUBKGX NPOMBILLLTEHHEIX NPeONpUAMUL, 8 NOMeWeHUAX Xuabix U 0BLecmaeHHbIX
2danuil U HO MeppumopuAx X¥uaol 3acmpolki,

Ypoery IeyR0S020 OORTEHUR (IXBUSILTEHMHLIE VOOEHY JEVR08GE0 JogTe-
HUA), 36, & ORMEEHEN NOAOCEE YOO 00 CRedHeZeaMen ekl
yocmomod, Yy

HOFHaHeHUE ROMELeHUET
WAL meppumopud

Bpemn cyrmok, W

31,5| 63 125 | 250 | 500 1000|2000 4000|8000

Yposeds 38yxo L, (3xsusonenmAsd
ypoaeHs 3gyka L ) 854

MakcusMonsHaid ypoaeds ayen

Lppere O5A

1. PaBoyue NoMEWEHWS agmll-
HWCTRETMEHO-YNR3BNeHYRCKOMD
MEPCOHANE NPOMIB0ACTBEHHBIX - 93 | 79 | 70 | 63 | 58 | 55 | 52 | 50 | 49 &0
npeANRUATIAN, NaGopaTopAi,
NoMEWEHWA 8 NIMEDNTEAEHBIX

W AHAMTHYECKIAY padoT

2. Paboyre noMeLoHuA SUcneTyep-
CEWME ChyB, KaBWHBI HAGNGOEHMA

W AMETAHLWOHHDM YN PABNEH WS - 96 | 83 | 74 | 68 | 63 | 60 | 57 55 | 54 &5
C PEYER0H CEAILIO MO TENEgaHYy,
YUBCTKW TOMHGE cBOopkw, TenehoH-
Helg 1 TanerpagHele cTAHLLAA

3. MomeweHna natopaTapri 404
NEOES4EHNT JECNERUMEHTANEHBIX
PaBoT, KaBlHEl HAGBAKASHIA - 103|971 | 83 |77 |73 | 70 | 68 | 66 | 64 | 75
W AUCTAHLMOHHOMS YyNpagneHs Ges

PEYSEDR CEASK N0 TENEGOHY

75

80

90

4, NMorMelleHuA © NOCTOAHHRIKLA
pafoUMIK MECTaMW NPoOM3BEaS-
CTEEHHEBIX NPEANPUATIARN, TEpPUTD-
UK NPeANPUATIAR ¢ NOCTOAHHLIMM - 107 | 85 a7 82 T8 75 73 71 &9 a0
pPadOHMKIKA MECTAMI {33 MOILNOYE-

HHERM FJEEUT. NEREYMCIEHHBIE B Q3

1-3)
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VpoeHy F8VR0S0R0 ADETEHUA (IKEUBITERIMHLIE VOORHY JBFKOS020 daere-

HUA), db, & orRMEEHEN NaA0CaK YOOMOm 00 CoedHezeaMem LY el

AE
ygcmomaon, My % % %
HaaHaueHue nasewesai g E"é :&%
uAL mEppUmopLd g ._é" % % j
& g | 2
31,5| 63 125 | 250 | 500 7000|2000 4000|8000 =2 | =
alk
E_\ =
f.00 | 76 |59 | 48 | 40 (34 | 30 | 27 | 25 | 23 | 35 | 50
5. Manatel BONRHWLL W CAHATORWER -23 .00 |
2300|069 |51 |39 (3 |24 |20 |17 |14 |13 | 25 | 4D
-7 .00
a, OnepaunoHH e BoasHIL,
KABKMHaTRI Bpadeld GonkHILL - 76 59 48 40 34 30 27 25 23 35 50
MNAMENMHIAK, CAHITOPWER
7. KNaccHeI® NOMEWEHIRA, Yy edHbe
KABMHETRI, AYANTORWIA YHeEHkE
3gEeAeH, KoHpepeHU-33sl,
HNTANBHBIE 3anbl BlBANGTEE, & 79 63 52 45 39 35 32 30 28 40 55
IPUTENLHLE 33061 KAYEOE, 30k
cyaeBHEX 33ceaaHUE, KyNETOBRIE
AHWA, 3pUTENBHEE 3ank6 KNYEoE
€ OGLIYHEIM COOEYADBAHNERM : |
8 My3blkanbHeMe knacc 76 55 48 40 I 34 a0 27 25 23 35 50
7.00 79 |63 52 | 45 39 35|32 30 | 28 40 | 55
9 Hianbie KOMHATE KEAPTHR -23.00 |
2300 | 72 |55 | 44 | 35 | 29 | 25 | 22 |20 | 18 | 30 | 45
-7.00 _ -
7.00 | 83 | 67 |57 | 49 |44 | 40 | 37 | 35 | 33 | 45 | &0
10, KWbIE KOMHATH OGLLEKNTIAR -23 .00 | | . _
2300 | 76 | 59 | 42 |40 | B4 | 30 | 27 |25 | 23 | 25 | 50D
=7 .00 _
11, Horepa racTuHIALL I
TOCTHHMWLEI, MMEIDLME ND 7 .00
MEKAYHAPDAHORA KnaccndurkaLm -23.000 /o | 59 |48 | 40 | 34 | 30 | 27 | 25 | 23 | 35 | 50
NATE M 4ETEIRE IREITRI _ _ _ _
TOCTUHMLE], MMEIOLYME NO 7.00 79 |63 | 52|45 39| 35|32 30|28 40|55
MEHAYHAPOGHOA Knacondidrkanm -23 .00
YAV 38e3aM 23,00 72 |55 |44 | 35 |20 | 25 |22 20|18 30 | 45
-7 .00
FOCTHHWLEL, MMEHILLAE N0 7 .00 83 67 a7 49 44 40 37 35 33 45 60
REHIYHAPOAHON KNaCC giAlaLia -23.00 |
MEHEE Tpex 38834 2300 76 |59 |48 | 40 | 34 | 30 | 27 25| 23 35| 50
-7.00
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Yposry sepoacen AOaIeHUR (IKEUSITEHIMALIE IIOBHY JRIROS020 daame-
HUA), db, & orRMEEHEN NaA0CaK YOOMOm 00 CoedHezeaMem LY el

AE
ygcmomaon, My % % %
: 2 §
HasHayeHue noreesui % E "éﬂ iqﬁg
uAL mEppUmopLd E .;" 2 3?-15 E
& $E| 8
31,5| 63 125|250 | 500 7000|2000 4000 8000 =g | =
alk
E_\ =
12, Hnele NOMELEHAA 40MOE 7.00 74 63 52 45 39 35 32 30 28 40 55
OTABIAE, NEHCNOHATOE, OMOB- -23.00
MHTERHATOR 408 NpecTapenky
¥ MHBANWACE, CnankHele
MEMELEHWA FETCRNX AODWUKRNSHBIX 23.00 72 55 44 35 29 25 22 20 18 30 45
YUPERAEHIAA 11 LKOA-UHTEpHATOR -7.00
13, NoMeweHWA afucos, pagodne I
MeMEWEHWA 11 KABUHETE 3AMAHN-
CTRATMEHBIX 34aHNA, KOHCTPYKTOP- - 86 | T 61 54 |49 | 45 | 42 | 40 | 38 | 50 | 65
CEMY, MPOEKTHEY W HAYYHO-WCCneg0-
BATENLCKME ORraHn3aLIa@ [
14,307k Kae, pecroparios 89 | 75 [ 66 [ 59 [ 54 [ 50 |47 [ 45 [ 43 | 55 | 70
15, @oiie TeaTPOR W KOHLEOTHEX = a3 &7 57 49 I 44 40 37 35 33 45 *
EERL [
16, IpMTENLHLIE 280kl TEATROR - 72 | 55 |44 | 35 (29 | 25 | 22 | 20 | 18 | 30 %
¥ KOHUERTHEY 3aN06 _ _ : |
17. MHOoroyeneswa 3ans = 76 55 48 A0 [ 34 30 27 25 23 35 *
18, KMHOTEAT b © 0BOpYAOBEaHWEN - 72 | 65 | 44 | 35 | 29 | 25 | 22 | 20 | 18 | 30 | 45
=fonfius _ | | |
13, CNOpPTHEHBIE 33k = 83 &7 57 49 | 44 40 37 35 33 45 *
20 Toprosk@ 2a0kE MArazvHoR,
MaccaMpokue 330sl BoK3aNnon 93 79 70 63 58 55 52 50 49 &0 75
¥ A3p0BOK3IAN0E [
21, TepPATORIAA, HENOCPeACTREHHD 700 |83 |67 |57 |49 | 44 |40 |37 | 35 |33 | 45 | 60
NEUNEraowWMe k 35aHnam GonkHuy, - - 23_.D'D | _ |8 | - |
¥ CAHATOPMEE 2300 76| 69 (48 |40 | 34 | 30 | 27 | 25 | 23 | 35 | 50
-7.00 (N
22 TeppyTORKK, HENDCPEACTEEHHD 7.00 aQ 75 b6 59 I 54 50 47 45 44 55 70
MPUNEraHILME K HWABIM 343HMAM, -23.00
ADMam oThelxa, gomam-uHTepratan 23,00 B3 &7 57 49 | 44 40 37 35 33 45 &0
A8 APECT3REentlx 1 MHEANMAO0E -7 .00
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.'!r"p{}E!HU ABYROEOED ATEABHUR (IKBUSLABHITIHEIE YROBRRL IBFROBOED derene-
HUA), db, & orRMEEHEN NaA0CaK YOOMOm 00 CoedHezeaMem LY el
yocmoman, Ny

HaaHaueHue nasewesai
WAL MEpEUMmopLd

Boetds cymak, v
Ly OBA

31,5 63 125 | 250 | 500 1000|2000 4000|8000

Yposens sgyko L, (3xeusanesmAan
ypogens agyko L ) 0BA
MakcupaTeHeNT yooaeHs 3ayKn

23, TepprTORKIA, HENOCPEACTEEHHD
MPWNErEHILPAL K 34aHNAM NOAA-
KAMHUAK, LKON 1 Ayriax yHeBHbx
3FEEAEHMA, JETCKWX O KONbHEIK & aqa 75 b6 59 54 50 47 45 44 55 70
YHRPERAEHIMA, MIOWAgEN OTABIXS

BUEPORAAOHGE 1 FEYTN WAk

ADMOE
_*__MgKCHMEHbeIE YPOBHW 2BYEKa B JaHHBIX NOMELWEHWAX HE HOPMWPYHITCH,

Mpumedarua:

1. JonycTMbIE YPOBHW LWIYMa B NOMELLEHWAX, NPVBEAEHHbIE B NO3. 1, 5 - 13, OTHOCATCA TONBKD
K LYMY, NPOHUKaOLWEMY U3 APYTUX NOMeLeHWiA U M3BHE.

2. JonycTUMble YPOBHW LUYMa OT BHELWWHWX UCTOYHWKOB B NMOMELLEHWAX, NPUBEJEHHbIE B MO3.
5-12, ycTaHOBAEHbI NPW YyCN0BMW obecneYeHna HOPMaTUBHOIo BO3AyX006MeEHa, T.e. NPW OTCyT-
CTBAW NPUHYAUTENLHOW CUCTEMBI BEHTUAAUMKA WKW KOHAWLWOHWPOBaHWA BO3AYXa, - 40MKHbI
BbIMOMHATECA MPW YOIOBMKW OTKPbIThIX GOPTOYEK WAW WHBIX YCTPOWCTB, obecnequBalowmx
NPUTOK Bo3ayxa. MNpn HanMYMKM cucTem NPUHYAUTENBHOW BEHTUAALMK MAW KOHAWUMOHWPOBa
HUA BO3Ayxa, 0BecnevynBalolx HOPMAaTUBHLIA BO3AYX00OMEH, AOMYCTUMBLIE YDOBHKM BHELU-
Hero LWyma y 3aadunid (15 - 17) moryT 66Tk yBENWYEHBl W3 pacdeTa obecneyeHnsa 40NYCTUMBIX
YPOBHEWN B NOMELLEHWAX MPW 3aKPbITbiX OKHAX.

3. JonycTymMble YPOBHW WyMa oT 060opyaoBaHUa CUCTeM BEHTUAALMMK, KOHAWUMOHWPOBAHWA
BO3/lyxa W BO3/yLUHOMo OTOMNAEHWS, @ TaKXe OT HAaCOCOB CUCTEM OTOMAEHUS W BOAOCHabKeHWA
W XONOAWNBHBIX YCTAHOBOK BCTPOEHHLIX (MPMCTPOEHHLIX) NpeanpuAaThiA TOproean n oblle-
CTBEHHOID NMATaHWA CnegyeT NpUHKMaTe Ha 5 a6 (4BA) HKe 3HaveHW, yka3aHHLIX B Tabnuue
1, 3@ ncKnwueHnem noz. 9 - 12 (4NA HOUYHOro BpPpEMEHK CYTOK). [1pK 3TOM NONpaBky Ha
TOHaNLHOCTE WYMa He Y4UTEIBaHT.

3.4.2, CM 51.13330.2011 [3] Takxe onpegenseT TpeBOBaHWA K 3HAYEHWMAM WHAEKCOB M30NALNA
BO3AYLWWHOMO LWyMa OrpaxAaakolmx KOHCTRYKUWIA U MHAEKCOEB NPUBEASHHOID YPOBHA YA3PHOro
LymMma and nepekpeityiia (Tabn. 3.3).
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Tabauya 3.3

TpeGyemele HOPMOMUBHbLIE UHOEKCH! U30ASLUL 030YIIHO20 WYMO 0z2paXcdaroujux

KOHCMPYKUUD U npusedeHHble YposHA yaapHo2o Wyma nepekpeimull npu nepedave 3eyka

Ceepxy 8HU3

7] *
HoumerosaOHUE U pOCNOADNEHUE OZpaXcdatoujell KoHCMpPyKyLUU R, 06 L., 0b
HKunele zaaHKs
1. NepekpbITUA Mex Ay NOMELLEHWUAMW KEAPTUP W NEepeKpPLITHA,
OTAENAOLWMWE NOMELLEHWNA KBAPTUP OT X0NN0E, NECTHWUYHbBIX KNETOK 52 60
W UCMONBL3YEMBIX YEPAaYHLIX NOMEeLLeHWUH
2. [NepekpbiTva MexX Ay NOMELLEHUAMKW KBAPTUP U PacnOoNOXKeHHbIMA 55 60
nod HAMK MarasiHamm
3. MepekpkiTUa MEX Y KOMHATaAMK B KBAPTWPE B ABYX YPOBHAX 45 63
4. [epeKpbITIA MeXAY XUNbIMI MOMELUeHNAMM 0BLLEXUTIA 50 60
5. [NepekpbITVa Mexay NoMeLlLeHUAMN KBapTUPbl U PacnonoXeH- 57 3%+
HEIMW NOA HUMK pecTopaHamMu, kade, CNOPTUBHEIMW 3anamu
6. [lepekpbiTVa MeX Ay NOMELLEHUAMW KBAPTUPbl W PACNON0XeH- 52 63
HBIMIA NOA HAMKW aAMWHWUCTPaTUBHBLIMUK NOMELLEHWAMMK, OdKMCaMK
7. CTeHsl U NEPEropoaKy Mexay KBapTUpamiu, Mex gy NoMeLleHnamm
KBAPTWUP W opUCamKn; MexAY NOMELLEHWAMI KBAPTUP 1 NeCTHNY- 52 -
HEIMIA KNETKaMK, XONNamMK, KOpUagopamn, BeCTUEONAMK
8. CTeHbl Mexay NOMELLEHUAMIK KBAPTUP U MarasnHamm 55 -
9. CTeHbl M Neperopoaky, oTASNAKLME NOMELLEHWH KBapTUp OT
pecTopaHoB, kade, CNOPTUBHLIX 33108 57 )
10. Neperopogkw bez geepei Mexay KoMHaTaMu, Mexay KyxHe
W KOMHAaTOW B KBapTUpe 43 i
11. NeperopodkK Mexay caHy3nomMm U KOMHaTOR 0AHOI KBEaPTUPREI 47 -
12. CTeHbl 1 Neperopodki Mexay KoOMHaTaMu 0BLLERKNTHIA 50 .
13. BxogHble ABEPV KBAPTUR, BbIXOAALLME Ha NECTHUYHBLIE KNETKM,
B BECTUOIONK W KOPUAOPEI 32 i
[OCTUHWUEI

14. MNepekpbITUA MeX Ay HOMEpaMK:
rOCTUHULLI, WMeloLWMe No MexayHapoaHon Knaccudukayum NaTk 53 55
1 YeTkIpe 38e3kl
roCTUHWULbI, MMELWMe NO MeXAYHapoaHO KnaccupuKaLmm TpK

51 58
3Be3]k
rOCTWHWULbI, MMEOLLME MO MeXAYHapoAHON KNaccuPuKaLmm MeHee 0 60
Tpex 3ee3j
15. MNepekpeITKA, OTAENAOWMWME HOMEPA OT NOMeLLEHW obLuero
Nnone30BaHWA (BecTbronu, xonnel, Bydets!):
roCTUHWULGI, MMEKLME Mo MeXAYHapoAHOR KnaccudrKalmMm NATL 53 55
W YeTkIpe 3BE34bl
FOCTWHWLbI, MMELLME N0 MEXAYHaPOAHON KNaccudukaLmm TpK 51 cg

3ee3fibl N MeHee

16. MNepekpeITHA, OTAENAKOLWME HOMEPA OT NOMELLEHWIA PECTOPAHOE,
kage:
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HWA (KOpWAOpLIl, BECTUENW, XONMEI)

HoumeHo8mHUE U POCNOADHEHUE DZPAaNOaWel KOHCMPYKYUU .~ 95 L. 5%

FOCTUHWLEI, UMEOLLWE NO MeXAYHapoAHOW Knaccndurkaun NaTe
1 YeTbipe 3Be34bl 60 -8
FrOCTUHWU UL, UMEIDLLME MO MEXAYHAPOAHOKW KnacCupurKaLmm TpK
3Be34bl M MeHee 57 60
17. CTeHbl U NEPEropoaKki Mexay HOMepamu:
FOCTUHW UL, MMEIoL e No MeXayHapo4HOoRW Knaccuprkauy NnaTe 53 =
W YeTbipe 3Be3/bl
FOCTUHWLUEI, MMEDLLWE NO MEeXAYHAPOAHOW KnacchdrKkaL i Tpu 51 )
3Be3kI
FOCTUHWLEI, MMEOLLWE NO MeXAYHapPOoAHOW Knaccnduralmn meHee 50 )
Tpex 3Besg
18. CTeHkl v Neperopojky, OTAENHIOWME HOMEDPa OT NMOMELLEH A
06WEero NoAL30BaHWA (NECTHWYHbIE KNETKK, BECTWBHNW, XONNbI,
bydeTtul):
FOCTUHULEL, UMEIDLLIME MO MEXAYHaPOo4HOKN KnacCupuKaLmm NaTe £3
N YeTbIpe 3Be3/bl )
FOCTUHU LB MMERLLWE NO MeXAYHapOoAHOW Knaccudurkaunm Tpu 51
3Be3gkl M MeHee
19. CTeHbl M Neperopogkn, oTAeNALLWE HOMEPA OT PeCcTOPaHoB,
kade:
FOCTUHWLBI, UMEIOLLWE NO MEXAYHapOoAHOW KnaccupukaLnum NAaTe 60
N YeTbIpe 3Be34bl
FOCTUHUUEI, UMEDLLME NO MEXAYHAaPOAHON KnacCupuKaumm Tpm 57
3Be34bl M MeHee

AAMWHWUCTPATWBHBIE 34aHWA, ODWUCHI
20. NepekpbiTUa MeXay paboyMMKU KOMHaTaMy, KabuHeTamu, cekpe-
TapuaTtaMy 1 OTASNAKLME 3TY NOMELLEH WA OT NoMeLLEHWIA obLLero 45 &3
MNOAb3I0BAHWA (BECTHMBONW, XONbl)
21. CTeHsl U Neperopoak Mexay kabuHeTamMm v oTAenamLLne 45
KaBbWHEeTB! OT paboYux KOMHaT i
22. CTeHbl M Neperopoakn Mexay obucamin pasnuyHblx drpm, 48
MeX Ay KabWHeTaMK PasnuyHeIX GUpm =

BonbHWULBI U cCaHATOPWIA
23. NepekpbITA Mexay Nnanatami, kabuHeTammn Bpadei 48 60
24, NepekpbliTUA MeXay onepayoHHLIMKA 1 OTAENFIOLWME anepaym- 54 60
OHHbIE OT NanaT u KabUHeToR
25. TMepekpbITUsA, OTASAAKLWKWE NanaTel, KabWHeTLl Bpayveil ot nome- 50 63
LeHWA obLlero NoNL30BaHWA (BeCTUOAW, Xonnkl)
26. NepekpbITKA, OT4ENAOLWWE NanaTtel, kablHeTsl Bpaye oT cTono- 54 63
BbIX, KyXOHb
27. CTeHsl M Neperopoaky Mexay nanatamu, kabuHetamu epadei 48 -
28. CTeHbl M Neperopoaxky Mexay onepauroHHbIMKW W OTAENAOLWWe 54
onepauMoHHbBIe OT 4pYrvX NOMELLEHWIA )
YyebHble 2aBegeHun

29. NepekpbITHAa Mexay Knaccamm, KabuHeTammn, ayanTopuamMm
W OTASNAKOLLWE 3TU NOMELLEHWSA OT NOMeLeHWiA obwero NonL3oea- 47 63



HaumenosaHue U PACNOAOKHEHUE 0ZPANOGIOUEN KOHCMPYKL UL R, 05 L. ag*

30. NepekpbITVa MexAY My3blKanbHbIMW KnaccaMn cpegHnx y4veb-

HBIX 33BEA8HKIA 35 58
31. NepekpbITA MeXAY My3bIKANAEHBLIMK KNaccaMm BbICLINX yyebHbIX 57 55
3aBedeHUIA

32. CTeHbl U NeperopoAkn Mexay knaccamu, kabMHeTamm 1 ayamn-

TOPWAMW W OTAENAOLLME 3T NOMELLEHWA OT NOMEeLLeHWA 0bLUero 48 -

MNoOABL30BaHKWMA

33. CTeHbI M NEpPeropoAky Mexay My3blkaNbHBIMK KNaccamm cpes-
HWX y4ebHbIX 3aBedeHWiA 1 OTAenAKLWWe 3T NOMELLEeHWMA OT nome- 55 -
LWEH 06LLErD NONBI0OBEAHWA

34, CTeHbl M Neperopogkn Mexay My3blKanbHLIMK KNaccami BeICLLWMX

3 57 -
yYebHLIX 3aBeeHUA
AeTckne AOWKONbHbIE YUPEXAEHNS

35. MNepekpLITUA MEXAY rPYNNOBLIMA KOMHaTaMK, CNafbHAMM 47 63
36. MepekpITUA, OTAEAAKLWLWE FPYNNOBLIE KOMHATBI, CNankHK OT 51 63
KYXOHb
37. CTeHbl W NeperopoAkn Mexay rpynnoBbiMA KOMHaTaMK, cnank- 47
HAMK 1 MEXAY APYTUMK AeTCKUMK KOMHaTaMuK g
38. CTeHbl W NeperopoAkW, OTAENALINE FPYNNOBbLIE KOMHAaTBI, 5o

CNanBHW OT KYyXOHB

Mpumeqyarus:

* TpeboBaHWA OTHOCATCA TaICKe K Nepejaqve yAapHoro LWyMa B 3alyLlaemoe ot Wyma nomMe-
LeH1e NPW YA3PHOM BO3ASWCTBU Ha NOA NECTHUHHOW NAOLAAKKW 1 NeCTHWYHBLIA MapLu

B NOMELLEHWUN NECTHUYHOIR KNETKK (B TOM YNCNE W HAXOAALLEACA Ha TOM XKe 3Taxe).

** MpK MCNONbLI0BAHWK B YKA2aHHbIX NOMELLEHWAX TPOMKORA My3LIKW HEOBX04MMO BbINoAHe-
HWe akycTWYeckoro pacdeTa TpebyemMoil 3BYKOM3oNaL K.

3.4.3. OnpeaenerHune UHAEKCA M30NALMI BO3AYLUHOIO LUYMa OrPaxAaioLLei KOHCTPYKUWIA
NPOMUCXOANT NYTEM CPABHEHMWA €€ YAaCTOTHOW XapakTepucTKW (NONYYEHHOKW AKX 3MEPEHHON)
C HOPMAaTUBHLIM CNEeKTROM,

3.4.4. ina onpegeneHua WHAEKCa M30NALMN BO3AYLIHOTO WyMa R Heobxognmo onpeaenits
CYyMMY HEBNAroNPUATHLIX OTKAOHEHWMA AaHHOW YACTOTHOW XapakTepUCTUKIA OT HOPMaTUBHOrO
cnekTpa (Tabn, 3.4).
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Tabauua 3.4

HopmaomugHsil Cnekmp u3oAayuu 8o3dyLiHo20 LWymMa

CpedHezeomempuyeckue
YGCmomal MpemesoKmae- 100 125 160 200 250 315 400 500

Hbix noaoc, Ty

MzonAuwa BO3QyLLHOMO

1A B 33 | 3 | 39 | 42 | 45 | 48 | 51 52

CpedHezeomempuyeckue
YOCMOoMme! mpemsokmaoe- 630 800 1000 1250 | 1600 | 2000 | 2500 3150
Hbix noaoc, Ty

Wzonaumna Bo3gyHOro

wyma R, 46 53 o4 55 56 56 56 56 56

HebnaronpuATHLIMK CYUTAIOTCA OTKNOHEHWA BHW3 OT HOPMaTUBHOIO cnekTpa.

Ecnm cymma HebnaronpuATHbIX OTKAOHEHWIA MaKCUMansHO NpubnuxaeTca Kk 32 ab, HO He
MPEEBLILLAET 3TY BEAWYMNHY, 3HAYEHE MHAEKCA R cocTaenAeT 52 ab.

Ecnw cymma HebnaronpuaTHbIX OTKNOHEHWIA NpeBeilaeT 32 AB, HOPMaTWUBHLIA CNeKTP
CMELLAeTca BHUZ Ha Lenoe 4Yucno gdeuwnben Tak, YTobkl CymMmMa HebnaronpUATHEIX OTKAOHEHWA
He MPeBbIllana YKasaHHy BeENUYNHY.

Ecnw cymma HebnaronpuaATHLIX OTKNOHEHWIA 3HaunTeNbHO MeHbLue 32 4B unu
HebnaronpuATHLIE OTKNOHEHWA OTCYTCTBYIOT, HOPMATUEHLIA CNeKTp CMEeLLaeTcA BEEPX Ha
Lenoe 4ncno geumben Tak, 4tobsl cyMma HEGNAroNPUATHBIX OTKNOHEHWI OT CMELLEeHHOro
HOPMaTWBHOTO CNEKTPa MakclMansHo npubmmxanace k 32 Ab, Ho He NpeBkIWana 3Ty
BEMNYUNHY.

3a BeNNYnHY MHAEKCA R, MPUHMMAKT OpAWHATY CMELLEHHOMO BEEPX MO BHU3
HOPMAaTUBHOrO CNEKTPa B TPETLOKTABHOW NONoce co cpeaHereoMeTpryecko yactotol 500 Iy,

3.4.5. OnpegeneHine MHAEKCE NPUBEAEHHOIO YPOBHA YAapHOro Wyma L NpoucxoauT
AyTem CPaBHEeHMWA ee YACcTOTHOWN XapaKTepUCTUKK (NONYUEHHOW MK M3MEPeHHOA)

C HOPMAaTWBHLIM CNeKTpomMm (Tabn, 3.5).

Tabauya 3.5

HopmamueHslid cnekmp npueedeHHozo ypoaHa yoapHo20 Lyma

CpedHezeomempuyeckue
YOCMOMe! Mpemesokmae- 100 125 160 200 250 315 400 500
Hbix noaoc, Ty

MpyeedeHHbIA ypoBeHb

yaapHoro wyma L, 96 62 62 62 62 62 62 61 60

Cpedrezeomempuyeckue
Yacmomel Mmpemesokmae- 630 800 1000 | 1250 1600 | 2000 | 2500 3150
Hbix noaoc, My

MNpyBeaeHHbIA ypoBeHb

yAapHoro wyma L, 06 59 58 57 54 51 48 45 42
n

Ana BelvWCneHna nHgerca L Heobxoaumo onpeaenvTb Cymmy HeBnaronpuaTHbIX
OTKNOHEHWA AaHHOMK YacTOTHOK XAPAKTERPWUCTHUKK OT HORpMaTWUBHOrQ CnexkTpa.
HebnaronpyATHBIMK CHATAKOT OTKNOHEHWA BBEPX OT HOPMAaTUBHOrO CNeKkTpa.
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Ecnn cymma HebnaronpuATHEIX OTKAOHEHWIA MakcumanesHo NnprbnkaeTtca kK 32 ab, HO He
NMPEeEbILUAET 3TY BENUYNHY, TO BENWYMHE MHAekca [ cocTaenqAeT 60 ab.

Ecnu cymma HeBAaronpuATHLIX OTKAOHEHWMIA NpeBbiWasT 32 Ab, HOPMAaTUEHLIA CNeKTp
cMeLlaeTcs Beepx (Ha Lenoe Yyucno geunben) tak, Ytobkl cymMma HEBNaroNnpUATHLIX OTKNOHE-
HWIA OT CMELEHHOM0 HOPMaTWBHOIO CNEeKTPpa He NPeBbIlana YKa3aHHyD BeNNYuHY.

Ecnm cymma HebnaronpuATHbIX OTKAOHEHWIA 3HaYNTENBHO MeHbLWe 32 4B unn Hebnaro-
NPUATHLIE OTKNOHEHWA OTCYTCTEYHIT, HOPMAaTWBHBIA CNEKTP CMELLAETCA BHW3 (Ha Lenoe 4ucno
Aeuwben) Tak, 4ToBbl CyMMa HEBNAronNpPUATHLIX OTKNOHEHWA OT CMELLEHHOro HOPMAaTUBHOMD
CNeKTpa MakcumansHo Npubnnxanace K 32 4B, HO He NpeBbILWana 3Ty BENUYMHY.

3a BeNYVHY MHAekca L NpUHAMAT OpAWHATY CMELLEeHHOTD BBEPX WK BHU3
HOPMaTWBHOrO CNEeKTPa B TPETLOKTABHOW Nonoce o cpegHereoMeTpudeckol Yyactotoid 500 M.

3

3.5. PesynbTaThl N3MEPEHWIA 3BYKOU30NUPYOLLEA cnocobHoCTH

CNONCThIX 06pa3uyoB N30NALMNOHHbLIX MaTepunanoB mapku Penoterm®

EBPOBNOK

3.5.1. M3mepeHna 3ByKON30AMPYIOLLENA CNOCODHOCTH CNOKMCTLIX 0OPasL0B W30NALMDH-
HEIX MaTepuranos Mapkk Penoterm® EBPOB/IOK BeINCAHEHB! B COOTBETCTEBWK € FTOCT 27296-
2012 [4] Ha noeepeHHOM nabopatopHom obopyaosaHin OAO «Hay4dHo-UCCnefo0BaTenbCckKnia
WHCTWTYT Be3onacHoCcTK TpyAa B meTannyprins (r. YenabuHcek) B 2014 1.

3.5.2. BbIIM NpoBefeHbl 3MepPeHIA 3BYKOU30NALMW MHOTOCNOWHEIX 0Bpa3LoB: ABa
nucta M TonwurHoR 16 MM KaxkabIA, MeXay HAMN BO3AYLLHBIN NpomMexyToK rayBuHon
20 mm 1 6ok U3 MaTeplrana mapkn Penoterm® EBPOBSIOK. O6pasupl pasnnyanice mexay
CoBOW TONWMHOK Bhoka U2 maTtepuana Mapku Penoterm® EBPOBNOK, koTopkle paBHb!
20, 30, 40 1 50 mm. Bnok 13 matepwana mapkun Penoterm®™ EEPOBNOK nprmMBIKaET K TOMY
ancty MKS], KOTOPbIA YCTAHOBNEH CO CTOPOHbI NOMELLIEHWA HW3KOr0 YPOBHSA, NPY 3TOM MAMKan
cTopoHa 6noka, nnoTHo npunerana k MK, a Teepgan ctopoHa Geiia obpalleHa Kk Bo3AyLHOMY
3a30pYy.

3.5.3. PeaynbTaThl M3MEPEHWIA 3BYKDWN3ONMPYIOLLER cCNocobHOCT MHOMOCNON-
Horo obpazua c 6nokom 13 Matepuana mapku Penoterm® EBPOBNOK TonwmHoi 20 mm
B TPETEOKTABHbLIX NOAOCAX HacToOT NpeACTdBNEHLI B Taén. 3.6.

Tatauya 3.6
Pezyasmamet U3MepeEHUA 3aykou3naayuu obpasya c baokom moawjurod 20 v

CpedHezeomempuyeckue
YaCmomsl MpemeoKmas- 100 125 160 200 250 315 400 500
Hbix noaoc, Ty

3ByKOW3ONAUMA , Ab 25 25 23 26 30 37 41 42

CpedHezeomempuyeckue
Yacmomel mpemeokmas- 630 800 1000 | 1250 1600 2000 | 2500 | 37150
HeiX nodac, Ty

3ByKOM30AALMS,, AB 47 49 | 52 | 56 53 48 | 52 | 64

1M
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MHAeKC U300ALWMKY BO3AYLLHOTO LWYMa MHOMOCNOMHOro obpasua ¢ 6noKoM U2 maTtepuana
mapku Penoterm® EBPOBNOK TonwmHoi 20 mm R =43 ab.

3.5.4. PeaynbTathl M3MEpeHKA 3BYKON30NMPYHOWERN CNoCoBHOCTIA MHOMOCA0MN-
Horo obpasua c bnokom U2 matepmnana Mapku Penoterm® EBPOBNOK TonwmHoi 30 Mm
B TRPETEOKTAEBHBIX NONOCaX HacToT NpeicTaENeHbBl B Tabn. 3.7.

Tabauuya 3.7

Pesynbmamet UIMEDEHUR 38yKOU30AALUY 06pa3yo ¢ Grokom moawuxod 30 My

CpedHezeomempuyeckue
HOCmMomel MPembsoKmoe- 100 125 160 200 250 315 400 500
Hbix noaoc, Ty
3eykounzonauna , @b L 24 28 | 31 37 40 43
CpedHezeomempuyeckue
HAaCmomet mpemesokmaoe- &30 800 1000 1250 1600 | 2000 | 2500 37150
Helx noaoc, My

3sykowsonsums, 96 | 48 | 50 52 | 56 | 85 | &1 54 65

MHaekc n3onaunm Bo3AyLWHOTO LWyMa MHOMOCN0MHOro obpasua ¢ 6nokoMm Uz maTtepuana
mapkn Penoterm® EBPOB/IOK TonwmHoi 30 mm R, = 44 ab.

3.5.5. PeaynbTathl U3MepeH A 3BYKOU30NMPYIOWERN CNOCOBHOCTIA MHOMOCNOM-
Horo obpasua ¢ bnokom 13 Matepuana mMapku Penoterm® EBPOBNOK TonwmHohi 40 mm
B TPETLOKTaBHbIX NONOCaxX Y4acToT NpeicTaBneHbl B Tabn. 3.8.

Tabauua 3.8

Ft?}'_'.r’-".'b-'i"-‘fl'mbl' UIMEDERUA IBYKOUI0ARLLIL DL:II.’.JET'_-E-'.J:{-' € BA0KOM moatuHod 40 s

Cpednezeomempuyeckue

YaCMomel MpemosoKkmas- 100 125 160 200 250 315 400 500
Huix naaoc, My

3ByKOW3ONALMA , ab | 25 26 || 23 27 31 36 40 42
CpedHezeomempuyeckue |

Yacmomel mpemeokmaoe- 630 800 1000 | 1250 1600 | 2000 | 2500 3150
Hbix noaoc, Ty

3Bykovonsuus, 36 | 47 49 | 52 | 57 56 | 53 | 56 67

WHaekc n3onauUmnn BO34YLUHONO LWyMa MHOrocnoiiHoro obpasua ¢ 6nokoM 13 matepmana
Mapku Penoterm® EBPOBIOK ToNWwMHOK 40 MM R = 44 aB.

3.5.6. PezynkTathl UZMepeHA 3BYKOWZONMPYIOLWERN cCNocobHOCT MHOTOCA0M-
Horo obpasua ¢ bnokom 13 matepuana mapku Penoterm® EBPOBNOK TonwmHon 50 mm
B TRETBLOKTABHbLIX NON0OCaxX YacToT NpeicTaeneHsl B Tabn. 3.9.



Tabauyao 3.9
Pezynemamer UIMepeHuUs 38ykou30aayul 06pasya c baokom moawjurol 50 mm

CpedHezeomempuyeckue

YaCmomsl MPembsoKmas- 100 125 160 200 250 315 400 500
Hbix noaoc, My

3ByKOoU30NaLMaN, 4b 27 | 26 25 28 | 33 38 40 | 44
Cpedrezeomempuyeckue

YaCMoms MPemeoKmMas- 630 800 1000 1250 | 1600 | 2000 | 2500 | 3150
Heix hodaod, Ty

3syKousonauvan, A5 4 | 51 55 60 | 60 | 56 | 60 | 69

WNHAeKC W30NAUNKM BO3AYLLIHOTO LUYMa MHOroc1oliHoro obpasya ¢ bn1okom U3 mateprana
mapki Penoterm™ EBPOB/IOK TonwmHoi 50 mm R, = 45 4b.

3.5.7. 3BYKOM30NAUMA MHOFOCNOMHEIX 0Bpa3yoe ¢ BhokaMin M3 MaTeplana
mapkw Penoterm™ EBPOBOK TonwmHoi ot 20 go 50 mm yaoBneTEopAeT TpebosaHuaA
€N 51.13330.2011 [3] (tabn. 3.3) no 3BYKON30AALMK Neperopogk 6es geepeinl mexay
KOMHaTamu, Mexy KyxHel 1 KoMHaTOW B kBapTupe (R =43 ab).

3

3.6. OCHOBHBbIE XapaKTepuUCcTUKW MaTeprnana Mmapku Penoterm *
EBPOBNMOK

TP

3.6.1. Marepwan Mapkn Penoterm® EBPOBNOK - nMcTOBOKW TENNO-3BYKOWIONALMOHHEIA
CNOWMCTHIN MaTeplan, E{},ﬂ,Ep}KELLI,MFI MNONMMEPHEBEIE CNOWK VU3 BCNEHEHHOND NOAKM3ITIMNEHS
PaznMYUHO NAOTHOCTK (KENTEIA CACKA - MEHEe NAOTHLIN, Cepblii N0 - Bonee NAOTHLIN).
MaTepwan W3roToBNeH B COOTBETCTEBWK ¢ TY 22.21.41-002-82799613-2017, TOCT P 56729-2015

3.6.2. PU3NKO-MEXaHWHECKWE XapaKTEPUCTUKN MaTeprana mapkn Penoterm™
EBPOBJIOK 1 6n0KOB, M3roTOBNEHHLIX 13 3TOro Matepuana, npeacraesnedsl g Tabn. 3.10.

Tabauya 3.70
OcHoBHbIE PUIUKO-MEXTHUYECKUe XapaKkmepucmuky Mamepuana Mapku
Penoterm™ EBPOLAOK 1 6Aokoe

Ne n/n PuUILKO-MeXTHUYECKUE XaPaKMepucmuKy | 3Ha4YeHUe
1 KoadduuneHT TennonposogHocti, Br/m*"C | 0,048
5 NHAEKE M20NAUUKM BO3AYLUHOMO WyMa BNOK B KOHCTPYKLUWK
C AByma nuctamu MK (R ), 4B
- EBPOBJ10OK 20 | 43
- EBPOE/IOK 20 | 43
- EBPOBNOK 40 I 44
- EBPOBEJIOK 50 | 45
3 | BogonornoujeHwe 2a 24 yaca, % | 0,94
4 KoagpuumeHT naponpoHUUaemocti, mr/m*-y-Ma | 0,001
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) MNOTHOCTb, Kr/m?
- CepLIA cNor 70
- JKENTLIN CNOiA 25
6 JAuanaszoH paboyunx Temnepatyp, °C ot -60 go +907%
7 OTHOCWTEeNbHaA 0CTaTo4HanA gedopmaumna Npy CKaTuK Npu 10
25 % nuHelHol gedopmalmin
8 NuHelHaa TemnepaTtypHan ycaaka B TRYEHUEe ABYX CyTok, %
t=70°"C i
£t =100°C 12,33
9 MokapHLIE XapakTepUCTUKKN r3
10 | Cpox ciyx6el, net 50
11 LeeT HENTLIA /cepblid
Mpunmeyanue:

MaTepwuan gonyckaeTca 3kCcnAyaTMposaTe Npr +90 °C TONbLKD B KPaTKOBPEMEHHOM peXume

3.6.3. Tunopasmepsl 610KOB, U3rOTOBAEHHLIX M3 MaTepuana Penoterm® EBPOBNOK,
npegcraenedsl B Taébn, 3.11.

Tabauug 3.117

Tunopasmepsl Baokoe Uz Mamepuana Mapku Penoterm® EBPOLSAOK

feomempuyeckue XapoKmepucmuku 6A0Ka | oauecmao Mrowads

Haumerosarue W I & Maowads, | 8 ynaKosxe, 60K08

Eent 0ALUHG, upuna, | Aauna, nowads, ;

MM MM MM M2 wm. g yngkogke, M

EBEFOBNOK 20 20 600 1000 0,6 20 12
EBPOB/IOCK 20 30 600 1000 0,6 13 78
EBPOB/IOK 40 40 600 1000 0,6 10 6
EBPOBMOK 50 50 600 1000 0,6 8 4.8
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3.7. OCHOBHEIE NpenMyLlecTBA 6noKOB N3 MaTepuvana mapkwu Penoterm *

EBPOBNOK

3.7.1. OcHoBHBIE NpenMyLLecTEa 6N0KOB U3 MaTeprana mapkn Penoterm®™ EBPOBNOK,

cBejeHsl B Tabn. 3.12.

Tatauya 3.12

DcHoerble npeunywecmea 6aokoe U3 Mamepuana mapku Penoterm™ EBPOBSOK

OcHoeHbIe
npeumyuiecmea

1. Bricokan
3BYKOWN30AALMS

2. Bricokaa xMMuYeckan
CTOWKOCTb

KommeHmapuu

3BYKOWU30NAUMA OrpaxaeHWi, cogepxallmx asa n1ucta MK/
TOAWMHON 16 MM KaXAbliA, MEXAY HUMW BOZAYLLHBINA
NpoMexyToK ryBrHoKN 20 Mm 1 BNoK M3 MaTepurana MapKm
Penoterm® EBPOB/IOK TonwmHoW 20 MM 1 6onee yaoBAeTEOPAET
TpeGoeaHwam CIM 51.13330.2011 (Tabn. 3.3) No 3BYKOM3ONALWN
neperopogky Ges gsepeid Mexay KOMHaTaMK, MeXAY KYXHeN

W KOMHaToI B KBapTWpe (R, . =43 AB).

CuHTeTUYeCKan COCTABNAOLWAN MaTepuana obecnedneaet
Macno- N BeH30YCTOMHMBOCTb.

3. Beicokas gonrogeu-
HOCTE MaTepKana

4. be3onacHOCTE ANA
FA0P0OEBLA YEnoBeKa

5. Beicokoe
3BYKOMOTNOLWLEeHWe

6. H1uzkoe
BogonorioweHne

7. Bricokan
INACTUHHOCTE

HopmaTHBHEIWA CTROK IKCAAYaTaUWK MaTepurana (CornacHo
NabopaTopHeIM VCCnegoBaHWAmM) cocTasnaer 50 ner.

MaTepwan mapkw Penoterm® EBPOBMOK npownssognTca ns
NOAW3TUNEHA, NPeAHAZHaYeHHOro 4NA NWWEeBOK YNakoBKK,
MNpoaykuma cepTUPULMPOBaHa.

Bbicokoe 3BYKONOrNoweHe obecneyMBaeTca 3a CHYeT MCNoNb30-
BaHWA B KOHCTPYKUWK BAOKa MaTEPUaNoe ¢ pasfMyHoN noeepx-
HOCTHOW NNOTHOCTLH, CO3AAKLLNK 3HAYNTENLHOE YARbHOE

aKyCTUYECKoe ConpoTUBneHne, AKycTnyeckue KonebaHus, Npoxoas

Hepes Ka)AbIiA CNol, YacTU4YHO OTPAXAKTCA OT HUX W 4acTUYHO
MOrNOLLAKOTCA MMK, CHWKAA IHEPTI0 aKyCcTYeckux konebaHunin.

MNpuMeHeHWe cnoes pasNMUHON TOAWKHLI NPUBOANT K oChabaeHno
pe30HaHCHLIX ABMAEHWIA Ha HacToTax COBCTBEHHLIX KONebaHWi aTx

CNoeB.
Moyt Hyneeoe BOAONOrNOWEHWE BCNEHEHHOMO NOANITUIEHE He
TpebyeT BO MHOTWX CNy4aeB yCTPOWCTBA FMAPOM30AaL .

JNacTUYHOCTE BCMEHEHHOMO NOAWM3THUAEHa oBecneYnMBasT TEXHONO-

FTMYHOCTE ero MCNONB2ABAHWMA NP }FETPGHCTEE CNOeEB 3BYKOW3I0NA-
LK (TENNOKWM30NALIAI).
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3.8. OcHOBHbIe 06NacTU NpUMeHeHWA 6NOKOR U3 MaTepuana MmapKw
Penoterm® EBPOBNOK

3.8.1. OcHoBeHele obhacTk NpUMeHeHWA BNOKOE U2 MaTepKrana mapkw Penoterm®
EBPOB/IOK (pekomeHA0BaHHBIE MPOW3BCAMTENEM) NpeacTaBneHsl B Tabn. 3.13.

ToGauya 3.13

OcHosHble obaacmu npumereHus baokos us momepuana Mapku Penoterm™ EBPOBTOK

HounmeHosaHue
B0k

EBPOBJICK 20

EBPOB/CK 30

0baacme npUMeEHEHUA

Tenno- rmapo 1 3BYKOV30NALMS:

- pyHAaMeHTa*;

- yTenneHHoro BankoHa (nogxuwm).
SBEYKOWZONAUWA BHYTREHHWX
neperopogox.

Tenno- rmapo W 3BYKON30NALMA
pacafHLIX CTEH.

3BYKONZONAUMA BHYTPEHHWX
neperopogok.

EBFOBJICK 40

EBPOBJICK 50

Tenno, 3ByKOU30NALMA CKaTHOW
KpOBNW.
3BYKOW3ONAUMA BHYTPEHHMWX

 Meperopojok.

3BYKOWM30NAUMNA BHYTPEHHWX
neperopogok.

Tenno- rMApo 1 3BYKOU0NALMA
yTenaeHHoro BankoHa (nogxunm).

flpumereHue, 8 3aaUCUMOCITIU OM
KoHCmpyKyuu

1. CpeAHWIA CNOK B TREXCNONHEIX

Hapy»XHbIX CTEHaX W3 KMpNWYa,
nerkobeToHHLIX NaHene nan
bnokoe.

2. Tenno- 1 3BYKOW3ONALWA
HEHEeCYLUMX KOHCTPYKLWIA CTEH,
MEXKOMHaTHEIX NEReropoiok,
MEXKITaXHbIX NepekpbITUA,
MaHCapd, CKaTHbIX KpbILL

1 KPOBENLHBIX KOHCTRYKLWIA,
nonos, YepAadHblx NEPEKPLITUIA,
HEpEKprTHﬁ Had HeoTanAWeaeMeim
nogeanomM Ui Npoezaom.

3. NprumeHeHWe B Ka4ecTee
BHYTPEHHEro NapoyaepxmnBaoLLero
CIOA B COMETaHuK C ApYTUMK

3t HEKTUBHLIMIW YTENNNTENAMMW

MNpumep yBeNWYeHna MHAEeKCa 3BYKOW30NALKMA OrPaX aeHa Npru MCNnoNbL3oBadn 6noka
13 matepwana mapku Penoterm™ EBPOBJ/IOK npeacraenex B Tabn. 3.14.

Tobauua 3.14

VeenuueHue uHOBKCO 38YKOUI0AALYUL 02p0¥0eHUS Npu ucnoAs3oearqun aoka

U3 Mamepuana Mapkl Penoterm® EBPOBJIOK (npumep)



MNe n/n

1. bazoEbliA CNoiA
orpaxaeHuns

{c oTARNKOR

1 Be3 oTAenKW)

Jckuz ozpaxcdeHun

Xopaxkmepucmuku cioes
o2paHdeHuUR

MaTtepwan cnos:

- KaMeHHas KnagKa;

- AYENCThIN BETOH

{y = 600 kr/m;

- Kenez06eToH.
TonuwwHa cnos - 100 mm

OTAenNoUYHLIA CNOIA:
nnotHocTb 10 Krim?, MyuHK-
ManeHas 06Lwas ToNLWKWHA

HMudekc uzoaayuu
8033y LUHOZ0 WyMa
{npuHamo no
daHHEIM PUPMLI
Cellecta, CLIA)

R.=37 ab
(6e3 oTAENOYHBIX
cnoee)

R, =40 ab
(c OTAENOYHBIMIA
CAOAMM)

OTAENOUHEIX Cnoee 13 Mm
3ByKOW30NALNA — 610K
\f7 Penoterm®™ EBPOBNTOK™
2. ba3oebIiA Cnoii ><
orpaxieHus e EBPOEJIOK 20 R =516
{c oTaenkoR) + N {t =20 nm) L
3BYKOW3DAALMWA 5 >< EBPOENOK 30 R. =525
- Penoterm® \N (€ =30 Mm) il
EBEPOBNOK \P“ EEPOBNOK 40 R, =526
NN (t = 40 mm)
0090-50 EBPOEB/TOK 50 R, =5326
{t =40 nn)
. Bo3gyLuHbIA 3a30p
3. bazoebli cnoi < | (€= 20 Mm).
orpaxjeHna G /c ! MMncokapToH (t =16 mm).
(c oTaENKOR) + _x' f EBPOBE/IOK 20 R, =59 a6
3BYKOWZ0NALKA \\é (t =20 Mm) e
- Penoterm® 3 E EBPOBNOK 30 R, =60 b
EBFOBNOK ol (t =30 mm)
+ BO3AYWHbI _ | EBPOB/IOK 40 P
3330p 1 CNoW ——j— 211}6 (t = 40 mm) O
FUNCOKapTOHa 10020-50 EBPOEJIOK 50 R.=61aB
(t = 40 mm)
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3.9. TunoBble Y37kl N0 NpUMEeHEeHU0 6N10KOB U3 MaTepUana Mapku
Penoterm™ EBPOBNIOK
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b0k uz MOMmepuana Mo

Penoterm® EBPOESOK \

Bo3dywiHeld 30300

Cmedn

EES OO

/ funcoxopmo#H

Menmeil crol baoka
(MeHee nAeMHbI)

Cepurid caoali Baoka {(Bonee nAomH&IG)

fokpaimue oaa

CmANcko (0pMuposasyaR) U3 YeMEHTHO-

NecYoHoz0 pacmaopa
36yKous0ARYUS - Penoterm’
HenezpbemoHHGA NAWMO OCHOBOHUA

.'

'

HXMXXKXWXX O-O-C“,}O(.- X)-C‘O-(X

Puc. 3.1.

//

Bubpo-arycmuydeckull 2epMemux

. AdevmngepHas nedma Penoterm

PacnonoxceHue BA0KD € COCIMGae CMeHLl 8 KaYecmaeae ISYKOUI0ARYUL (Menaou3ansuyuL)
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b0k U3 Mameguana Mapku
Penoterm™ EBPOENOK

funcokopmox

X

TR

e

O )

Keamuili cool Gnoka

{MeHee nAcmHbIG)

\ 777

Ynaomuurmens

BoadyiwuHerli 30300

fLnc OKGRMoH

Ty

P

Cepeill cnoll Groka (Bonee

naGrH L-.'.'_II_.|

HOK'L" biffTUE AoAaQ

CmaxNcka (apMUpoBaRHOA) U3 YEMERITIHD

MECHOHOZ0 gaCmeopa
3eyrouzonayur - Penoterm”

KeqeaobemoHHOA NAUMa 0CHOBOMLUSA

¥naomyeumene

Puc. 3.2.

Pacrioaoxceque A0k 8 cocmage nepezopodky 8 KaYecmae 38ykoU30AAYuY (Menaou3onsuLL)

Bu fr-lfJ O-aKyCmuYecKy i cEAMEMUK

Aemngepyan newma Penoterm®




BapuaHm

ozpaxcde

PlE 3.3

Cocmae cmers! Mexcdy noMelyeHUAMUY Keapmup u kopudopom 0bLyezo noab3oeaHuUs
(necmHuuHOl kKnemkod, secrmubiionem, oducami)

BTN

Tobauya 3.14
Xapakmepucmuky cmeHdsl no puc. 3.3

HUs Haoumenoearue MOmMepQUQA0e CIEHL!

PocuemHele XOPOKIMEPUCINUKU CIMEHB! QU
_].-"CJ'TDEUHX
IKCNAYAMayuu 02paXeeHus b

Tepmuyeckoe
conpomueneHue
CMEHL

R, M7-°C/Bm

MHdekc
U30AA4UY
8030yHO20 WyMa R , db

CreHa 13

¥eAaezoheToHa

CTeHa 1z

Kupnu4Hol

kAadeu

112

1. BHyTpeHHAA oTaenka -
LWITYKaTYpKa = 8 MM

2. CteHa 13 xkenesobetoHa - 160 mm
3. EBPOBNOK 50 2 wt - 100 mm

4. HapyxHana otaenka - Wiykatypka
-3 MM

O6Wwas ToNWMHA orpaxaeHns
=276 MM

1. BHYTpeHHARA oTAenka -

LWTYKaTYpKa — 8 MM

2. CTeHa U3 KNPNWYHOW KNagKM

(MYCTOTHBIA KepamMWUyeckinia Kupnuy

Ha UeMeHTHO-Nec4aHoM pacTeope)

= 250 Mm

3. EBPOBNOK 50 2 wT - 100 mm

4, Hapy»Han oTaenka - Wiykatypka

- 8 MM

O6uwas ToNWwKMHa arpaxaeHna

- 366 MM

2,755 He MeHee 52 46

3,067 He meHee 52 ab



Puc. 3.4.
Cocmog nepezopodkll € depesaHHEIM KApKAcoM (YCADEHO HE NOKG3aH)

Tfabauya 3.15

Xopaxmepucmuky CmeHsl No puc. 3.4

Bapuaxm
ozpaxdeHus

fepeBaHHbIRA
Kapkac
moauHol
100 nne

AepeBAHHLIA
Kapkac
TONALLWHOA
150 MM

HauwmeHogaHue MOMERUOAOE CITMEHBS

1. BHYTPEHHAA OTAENKA — BaroHKa - 12 MM
2. TMNCokapToOHHBIA 1WCT — 12 MM

3. MyHepanoBaTHaa NavTa U3 KaMeHHOro
BonokHa (y = 80 krim?) - 50 mm

4, EBPOBMIOK 50 - 50 mm

5. BozgywiHeld 2a30p - 20 Mmm

6. TMNCOKAPTOHHbLIA ANCT — 12 MM

7. Hapy»xHas oTaenka — BaroHka - 12 mm

- Obuwian TonwmHa orpaxgeHnsa = 168 mm

1. BHYTPEHHSARA OTAeMKa - BaroHKka - 12 MM
2, TMNCOKaPTOHHBLIA NWCT = 12 MM

3. MnHepanoBaTHaa NavTa U3 KaMeHHOIo
BonokHa (y = 80 kr/m?) - 50 mm

4. EBPOBMOK 50 2 Wt - 100 mMm

5. BozgywiHeid 3a3op - 20 mm

6. TMNCOKaPTOHHLIA AXCT - 12 MM

7. HapyxxHaa oTgenka - BaroHka - 12 mm

Ob6Las TonwmHa orpaxgeHus — 218 mm

PacuemHete XOPakmepuomuky CmeHb!
npu ycaoeuax
IKCNAYamayuu oepaxdeHus b

Tepmuyeckoe
conpomueacHue
CIMeH&!

R, m*°C/Bm

2,282

yuTeH KoapprLUMeHT|
TENNOTEXHUYECKON
OfHOPOAHOCTI
r=028

3,282

YUTEH KosdduumeHT
TENNOTEXHUYECKOR
OAHOPOAHOCTI
r=08

Mroewc
U30ARYUU
go2dytiHo20
wyma R, 06

W

He meHee
43 b

He MeHee
43 ab
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Puc. 3.5;
Cocmae cmeHs! NOOBAAA € HAPYIHEIM YMEnAeHuemM

Tabauya 3.16

Xapokmepucmuku cmeHsl no puc. 3.5

Bapuaxm
ozpaxdeHus

¥TenneHwe
TOALLWMHOA
50 mm

ytenneHwe
TOALLWHOWA
100 mMm

114

HauwmeHogaHue MOMERUOAOE CITMEHBS

1. Tngporsonsayms - 5 Mm
2. AcBecToueMeHTHEIA NAGCKWA NucT — 10 MM
3. EBPOBMOK 50 - 50 mm
4, XenezobeToHHaRA cTeHa nogeana — 200 Mm
5. BHYTpeHHAA OTAeNKA — WUTYKaATYpKa — B MM

- Obwian TonwwHa orpaxaeHnsa = 273 mm

1. Tuapon30AALMS — 5 MM

2. AcbecToueMeHTHLIA NAOCKWA NucT — 10 Mm
3. EBPOBMOK 50 2 wit - 100 nam

4. Xene3z06eToHHanA cTeHa nojgeana — 200 Mm
5. BHyTpeHHAA OTAB/KA - LUTyKaTypka - 8 Mm

- Obuwian TonwwHa orpaxaeHns - 323 mm

PacuemHete XOPakmepuomuky CmeHb!
npu ycaoeuax
IKCNAYamayuu oepaxdeHus b

Tepmuyeckoe WHderc
conpomueacHue U30ARLUU
CIMeH&! 8020yWHO20
R, m*°C/Bm wyma R, 06
1,564 -
2,814 -
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3.10 MoHTax 6nokoB U3 matepuana mapkwn Penoterm © EBPOBJIOK®

3.10.1.MoHTax bnokoe M3 matepurana mMapkl Penoterm® EBPOBNOK ocyllecTennercs

B CNefyollei nocneaosaTeNsHOCTH:

*  NOArCTOBKA NOBEPXHOCTK K M30AAUMK (Kak Npasuno, TpebyeTca TONLKO 334enka
Wenei, OTBEPCTHIA W TPeLLMH; BbipaBHWBAHWE NOBEPXHOCTH MOXET NoTpeboBaTheA
npy Hakneike 6nokay;

*  yCTaHOBKa BNOKa B NPOEKTHOE NONoXKeHWe:

*  3M13CTUYHOCTE MaTeprana BNoka NO3BONAET YCTAaHABNMEATL €ro B Pacnop Mexay
aneMeHTaMy kapkaca (AepeBaHHOro Uik MeTanan4eckoro);

* NPV HEBO3MOXHOCTW YCTAHOBKW B/10Ka B pacnop ero pekoMeHAyeTCa NpukIenTs
K NOBEPXHOCTY MOHTaXHEIA Kneem mapkk MOPMNEKCE (TY 2242-002-96208478-06)
no CNeayLein TEXHONOMMK: O4WCTKE W30IUMPYEMON MOBEPXHOCT OT BOAb! (MbiNN,
rpA3y, Macna v 4p.), A8 yNyylUeHWa aare3nm NoBepxHOCTL pekomMeHayeTcs obesxun-
PUTE; KN HAHOCWTCA POBHEIM CNOEM Ha 0be cknenBaemele NOBEPXHOCTY, Yepes
3-5 MUHYT Nocne HaHeceHWa K1ea Ha NOBepPXHOCT OHKN COeAMHAKTCA (MUHUMaNkHanA
TEMNEepaTypa HaHeCceHun knen +5 °C).

*  [pOeKTHEIM NonoxXeHemM 6A0Ka CYNTIETCA Takoe, Korda 610K XenTeIM CNoemM opueH-
TUPOBaAH K W30MPYEMOI MOBEPXHOCTW CTEHE! (NePeropoAku), a CepbiM CNoem -

K BO3AYLLUHOMY 3a30pY AW MCTOYHKKY WymMa. Bnokn cneayeT ycTaHasaneats bes
3330POE W Wene.

*  NpOoKNeiika CTLIKOB BA0KOB MOHTaXHbIM CKOTYEM.

3.10.2. Npw HeobBXoANMOCTI NOBLILLEHWA TENAOBOW W30NALMKW DFPaXAeHWA PeKoMeH-
AYyeTcA Nocne YyCTaHOBKKM BbNoka CMOHTUPOBATE OTpaxaTtensHyo nionauno mapku NOPUAEKCE,
TOALWWMHAE OTPaXaTenbHoM M20NAUMIK CNpejenneTca pacyeToM, OTpaxarensHbld CNol N3onALMK
AonxeH BbiTb OPUEHTUPOBAH B CTOPOHY WCTOYHMKA Tenna. MakcmManoHblid 3¢dekT oTpaxeHun

AOCTUraeTcs Npy HanuYyuy BozgyLUHOro npoctpaHcTea 10 - 20 MM Mexay cTeHol (Neperopogkoii)

W HapyXHEIMA 0BNWLOBOYHBIMK CNOAMA,

Bubnuorpadpunyeckniai cNUCoK K pasgeny 3

1. TOCT 17187-2010. lWymomephkl. TexHuYeckue TpeboBaHWA.

2. CN 23-103-2003. NpoeKTUpPOBaHWE 3BYKOU30NALMIK Orpaxaato X
KOHCTRYKLUWA XLl U 0BWEeCTBEHHLIX 34aHWUIA,

3. (N 51.13330.20711. BawmTa o7 WymMa. AKTYanu3npoBaHHan pejakuns.

CHWM 23-03-2003.

FOCT 27296-2012. 34aHUA 1 coopyxeHWd. MeToasl namepeHna

3BYKOW3OAALMMN OFPaxgaoWwnx KOHCTPYKLWIA.

SLE
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