C CNABAHCKMM
AN\ xupnuy
Kakon kameHb POROMAX nogounaeT ana Balwero noma no Tenno3sawure?

[ns Ttoro 4tobbl onpenenntb kako kameHb POROMAX nogomgeTt no TennosawuTte Ans XXKumoro goma,
NpUaeTCa HECKOMbLKO YrnyouUTbCA B TEOPUIO.

TennoBas 3awmta 3gaHuin pernameHTupyetca ceogoMm npasun CIT 50.13330.2012 "TennoBas 3awmTa
3gaHun”, ganee no tekcty CI50.13330.2012.

WTak, 4To Takoe TennoBas 3awuTa 34aHUA — 3TO TEMMO3alMTHbIE CBOMCTBA COBOKYMHOCTU HaPYXHbIX U
BHYTPEHHUX  OrpaxgatoLlumMx KOHCTPYKUMM  34aHus  (HapyXHble CTeHbl, OKHa, [Bepu, KpoBns),
obecneumnBaroLLme 3a4aHHbIV YPOBEHb pacxoda TENNOBON SHEPrMM C y4eTOM BO34yXO0OMeHa noMeLleHnn
He Bbllle O0NYCTUMBbIX npenenos, a Tak Xe UX BO34yXONpOoHULUAaeMOoCTb U 3alinTy OT nepeyBriaXXHEeHUA npu
onTuMarlibHbIX NapamMeTpax MUKpoKnnmvaTta I'IOM€LIJ,6HI/II7I.

Cornacutecb 4OCTATOYHO CrlOXHas CpOpMyJ'IVIpOBKa, n3 KOTOpOIZ crnenyert, 4To orpaxpgakwuwme KOHCTPYKUnn
3[aHus, B TOM YMCIE CTEHbI AOIMKHbI obecneymBaThb:

- 3cpPEKTUBHOCTL pacxoda TEMNOBOM SHEPIMM Ha OTOMNEHNE U BEHTUNSALIMIO,

- 3apaHHble NapameTpbl MUKPOKNMMaTa, Heobxoanmble Ans XKU3HeaesaTenbHOCTU Naen;
- 3alUMTY OT NepeyBraXXHEeHNs OrpayKaaroLLMX KOHCTPYKLNIA;

- He0BXOAUMYIO HAAEXKHOCTb U AONTTOBEYHOCTb KOHCTPYKLIMIA.

K HapyxHbiM cTeHaMm >xunoro goma no Ttennosdawute, CI 50.13330.2012 yctaHoBReHbl cneaywowme
TpeboBaHus:

1. anBe,D,eHHOG conpoTuBneHne Tennonepenadye A0JIKHO ObITb HE MEHbLLE HOPpMUpPpYEMbIX 3HAYEHUI;

2. TeﬂﬂOYCTOVIHMBOCTb B TENnbIn nepuo roga He goJiKHa ObITb MeHbLLIE HOPpMUpPpyEeMbIX 3HAYEHWI;

3. COI'IpOTVIBJ'IeHVIe BO34YyXOMNpoOHUUaHNK OOJIKHO ObITb HE MeHee HOPpMUPYEMOIo 3Ha4YEHUA;

4., 3awmTa oT nepeyBiaXHeHNA OOJKHa obecneunBaTbCs conpoTtuBIiieHneM naponpoHnUaHNiO BHYTPEHHUX
cnoeB He MeHee HOPMUPYEMOro 3Ha4YeHUd,

Kak BugHoO 13 untnpyemblx TpeboBaHu No Tennosalimte, HapyXHble CTeHbl JOMKHbI 06ecneunBaThb LEenbIn
KOMMIIEKC 3aLUMTHBIX CBOMCTB U CTeHbl U3 kKaMHa POROMAX cooTBeTCTBYIOT 3TMM TpeboBaHMAM, 1 Tak no

NopsiaKY:

1. MpnBegeHHOe conpoTUBIEHUe Tennonepeaaye

OCHOBHOIN  XxapaKkTepuUCTUKOM CTeHbl, obecneuvvBalolWen TennosawuTy, sBNAeTCA NpUBeAeHHoe
conpoTueneHue Tennonepegavye R, (MZ*OC)/BT — (usnyeckas BenuuMHa, XapakTepusyoLlas
YCPEAHEHHYI0 Mo MAoLwaan NIOTHOCTb MOTOKA TENMOThl YEPEe3 HAPYXXHbIE CTEHbI.

1.1. HopMupyeMoe 3Ha4YeHUe NPUBEAEHHOro CONPOTUBIIEHUs Tennonepeaaye

HopMMpyemoe 3Ha4YeHne npmeegeHHOro conpoTmnBiieHNA Tennonepenayvye HapyXXHblX CTEeH onpeaendeTca no
copmyne 5.1 CM 50.13330.2012.

HOpM __ P 240
Ro =Ro" *my, M * "C/BT
roe:
R, — 6a3oBoe 3HayeHne TpebyemMoro ConpoTuBIIeHUs Tennonepeaaye CTeH;
M, — KO3PPULIMEHT, yUNTbIBAIOLLIMIN OCOBEHHOCTU perroHa CTponTeNnbLCTBa, NpUHUMaemsii 1;
B cooteetctBuM ¢ n.5.2 CIN 50.13330.2012 3Ha4eHve KoaduumeHTa m, Ana CTEH JonycKkaeTca NpMHMMaTh
pasHbiM 0.63, B criydae, ecnm pacyeTHoOe 3Ha4YeHue yaernbHOro pacxoia TensioBon 3Heprum Ha oTonneHue u
BEHTUIALMIO 30aHUS oy MEHbLLE HOPMMPYEMOTO YAENBHOrO pacxoaa TEensoBon SHEPrUMN Qor ¥, TOTAA:

Ro™™ = R,™ * 0.63 (M * °C/BT)

B cootBeTcTBUM ¢ Tabnuuen 3 CM 50.13330.2012, sHadeHune R, onpegensietcs no gopmyrne:

POROMAX

TENNAA KEPAMMUKA
www.slavkirp.ru



http://www.slavkirp.ru/

C CNABAHCKMM
AN\ xupnuy
Ro®=a*rcomn+b (m**°C/BT)

roe: a n b — koaddUUMEHTLI, 3HaYeHUs KOTopbix npuHMMmatroTea no Tabnuue 3 CIN 50.13330.2012, and
Xunbix gomos: a =0.00035, b =1.4

FCOI - rpagyco-cyTku oToNMTENBHOrO Nepuoaa, onpegenatotcs no cdopmyne 5.2 Cl 50.13330.2012:
FCOM = (tg — tor) * Zor °C * cyt/ron

roe:

ts = 20 °C - pacueTHasi TemnepaTypa BHyTPEHHETO Bos,qa/xa (°C), npuHumaeTcs no FOCT 30494,

tor, Zor — CPEOHSAA TEMMEpaTypa HapyxHoro Bo3gyxa ('C) n npogomkntensHocTb (cyT/roa) OTOHI/ITeJ'IbHOFO
nepuoga, onpeaendembie no Tadnuue 3.1 Cl.131.13330.2012 "CTtpouTtenbHasa knumartonorna" ans »Kunbix
JOMOB MPUHUMAaETCA Nepmnoa ¢ hakTU4eCcKon TeMmnepaTypon HapyXHOro Bosayxa He 6onee 8 °c.

Mpoeeaem pacuet NCOM, R,™ n R,"°™ ansa r.KpacHopapa:

B cootBeTcTBMM ¢ Tabnuuen 3.1 Cl.131.13330.2012 "CtpoutenbHas knumartonoruns"”
or=2.5 0C, Zor =145 cyToK

FCOMypacuonap = (20 — 2.5) * 145 = 2 538 °C * cyTirop,

Ro™ = 0.00035 * 2 538 + 1.4 = 2.29 m* * °C/BT

Ro"P =2.29 * 0.63 = 1.44 M’ * °C/BT

Mo aHanorun npoeegem pacyeT FCOM, Ry n Ry"°P" ana HaceneHHbix nyHkToB EBponenckon yactn PO,
pesynbTaTbl BbIYMCMEHUA 3HAYEHU HOPMMPYEMOro COMpOTMBREHMs Tennonepeaade Ry"P" ceegem B
Tabnuuy 2.

1.2. anIBe.CIEHHoe conpoTuBrieHMe Tennonepenavye HapyXHbiX CTeH

PacyeTHoe 3Ha4eHne NpvBeAEeHHOrO CONPOTUBIIEHUSI TEMONEpefaYve HapYKHbIX CTEH B COOTBETCTBUM C N.5
CMn 50.13330.2012 pomKkHO ObITb HE MeHee 3HayYeHUs HOPMWPYEMOro MPUBEAEHHOro COMpOTUBIEHMUS
Tennonepepaye

Ronp > ROHDpM

PacyeT npuvBeAeHHOro conpoTuareHus Tennonepeaave Ry HapyXHbIX CTEH XUMOro loMa NPou3BOAUTCA B
cootBeTcTBUM C [NpunoxeHnem E CI1 50.13330.2012 no pesynbTatam pacyeta TemnepaTypHbIX norneun ¢
y4eToOM:

- o6LLen nnowaam Hapy>KHbIX CTEH U TEMMOTEXHNYECKUX XapaKTEPUCTUK MaTeprarnoB UX COCTaBNSOLLMX;

- YCIOBWIA 3KCNIyaTauuy No 30He BNaXHOCTW;

- TMNa W KONMWYECTBA NMHENHBbIX TEMNNOTEXHUYECKMX HEOOAHOPOAHOCTEN (MPUMbIKAHME KaMEHHOW Knagku K
GankoHHbIM NNUTaM, ABEPHbLIE M OKOHHbIE MPOEMbI U T.M.);

- TMNa M KONMMYECTBA TOYEYHbIX TENNOTEXHUYECKMX HEOOQHOPOAHOCTEN (MEeTanmnyecknue KpenexHole ckoobl,
MeTannuyeckue rubkue cBaA3mM K T.1.).

no ¢oopmyne E.1:

Ro™ = — (m* * °C/BT)
——+ Y Lj%j+ Y nkyk ZalUl++2L]l"]+2nka

Roycn

roe:
Ry — OCPEAHEHHOE MO NIoWaAy YCIIoBHOE COMPOTUBIEHME Terlonepeaaye parmeHTa orpaxaaroLLer
KoHcTpyKLmn (M * °C/BT), onpesensiemoe no d)opmyne E.6;

& — MnoWajb MNOCKOTO 3NIeMeHTa KOHCTPyKUMN i-Toro Buaa, npuxoasierocs Ha 1M’ dparmeHTa
OrpaaatoLLEen KOHCTPYKLMM (M%/M7);
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(L)Ji — yJenbHble NOTEPU TENMOThl Yepe3 MIIOCKUIA SeMEHT OrpaaaloLLeil KOHCTPYKLMK i-Toro Buaa (BT/m* *
C);

Lj — NpOTSHKEHHOCTb (M) JNIMHENHOW HEeOoAHOPOAHOCTW j-TOrO BuA@, MNPUXOAALLErocs Ha 1m® pparmeHTa
orpaaatoLLEen KOHCTPYKLMK (M/M?);

Y, — yaoenbHble NoTepu TennoThl Yepes NMMHenHYl HeoAHOPOAHOCTL j-Toro Buaa (Bt/m * 0C);

Ny — KOMMYEeCTBO (WIT) TOYEYHbIX HeoaHopoaHocTen K-Toro BuAaa, nNpuxosllerocss Ha 1m? dparmeHTa
OrpaKaatoLLEen KOHCTPYKLMK (M/M?);

Xk — YAenbHblEe NOTEPU TENMNOThI Yepe3 TOYEYHYH HeOOHOPOAHOCTL k-Toro Buaa (BT/ OC).

= A 212
a = A, (M“/m°)
roe:
A; — nnowaap i-Ton YacTu parmMeHTa orpaxkaatoLen KOHCTPYKLMM (M2)
U= — (B1/m? * °C)

~ Roycn

3HaveHns yaenbHbIX noTepb TennoTbl W, M X¢ 4Yepe3 MUHENHble W TOYeYHble TennoTexHUYeckue
HEeO4HOPOAHOCTU PaCCHUTLIBAIOTCA MO TemnepaTypHbIM NoNsSM no opmynam 1 MeToguke npeacTaBneHHON
B pasgenax E.3 n E.4 CI150.13330.2012, nnbo npuHumaloTca no CnpaBOYHbIM 3HAYEHNSIM B COOTBETCTBUM
¢ CI 230.1325800.2015 "KoHcTpykuum orpaxpawowme 3gaHui. XapakTepUCTUKM TennoTEXHUYECKUX
HeogHopoaHocTen".

MockonbKy Mbl MPOBOAMM pacyeT ASi1s1 YCIIOBHOM HapPYXXHOW CTeHbIl, B KOTOPOW obLlas nnowagb CTeH, TUn
N KONMYECTBEHHbIE MOKa3aTenn TENNOTEXHNYECKUX HEOOQHOPOAHOCTEN HAaM HEe U3BECTHbI, NPOBEAEM pacyeT
npuBeAEeHHOro CoNpPOTUBIEHMS TennonepeaaYe YCroBHOW HapYKHON CTeHbl Ro™, NpUMeHuB KoadhpuLUneHT
TennoTexHu4eckmx HeogHopogHocten K., = 0.8, Torga:

Ro™ = Ro*™ * K = Ro™™"* 0,8 (M’ * °C/BT)
Onpenenum Ry¥" no popmyne E.6:

R/ =—+ XR+—  (w**°C/BT)

roe:

Oz — KOAPMDULMEHT TENNOOTAAUYN BHYTPEHHEN NOBEPXHOCTU OrpaxaatoLlert KOHCTPYKUUA, NpUHUMaeTCs no
Tabnuue 4:

o, — KO3(pPMLUMEHT TennootTaayn Hapy>KHOW MOBEPXHOCTU Orpakaarolien KOHCTPYKUWUW, MpUHUMAaEeTcsa Mo
Tabnuue 6:

Onsa cTeH: ag = 8.7 Bt/m> * °C, a, =23 Br/m> * °C

Ry — Tepmunyeckoe conpoTuBneHue crnosi OAHOPOAHON YacTu doparmeHTa orpaxaarowen KOHCTPYKLUMU (M2 *
°C/BT), onpepensiemoe no cdopmyne E.7:

Ry =2 (M? * °C/BT)

As
roe:
6, — TonwuHa cnos (M)
As — TennonpoBogHoCTb crosi maTepuana (Bt/m OC), npUHUMaeTCca MO pesynbTatam WCMbITaHUN
ceptTudmumnpoBaHHon nabopatopuu, unm no Tabnuue T.1 CIM 50.13330.2012 gns COOTBETCTBYHOLLMX
ycrnosuin akcnnyaTtauuun A nnmn b no reorpaduyeckor 3o0He BNaxHoCTn, ornpeaensieMmon no n.4.4.

*

B cooTtBeTcTBUM C N.4.4 onpefenvM ycrioBUs aKcnnyaTauum orpaxaarowmx KOHCTpyKuuin A nnu B no 3oHe
BMaXXHOCTW ANsi XUnbiX JOMOB B ropofax EBponerickoii yactu P® u pesynbtaThl cBegem B Tabnuvuy 2.

3HaueHns1 K03 PULMEHTOR TEMNOMPOBOAHOCTU AN kKaMHA POROMAX 1 kepaMMYecKoro fMueBoro Kupnuya
npuMem no pesyrnbTaTamM UCMbITAHWIA Ha TENMNOMNPOBOAHOCTb KAMEHHbIX KNnagok.
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Ta6bnuua 1 — 3HadyeHnsa KoadprLUMEHTOB TENTONPOBOAHOCTH

KoadhdumumeHt
TennonpoBOAHOCTU Npu
YCINOBUSIX IKCNyaTauuum,

2
HanmeHoBaHuMe maTtepuana Br/m * C UcTOYHUK nHpopMaLmn
ycnoBus A ycnoBus b

AA AB

Tabnuua T.1, n.201

PacTBop uemeHTHO-necYaHHbIN 0,76 0,93 CH 50 133302012

Ta6bnuua T.1, n.203

PacTBop 13BeCTKOBO-NeCYaHHbIN 0,70 0,81 CH 50.13330.2012

Kupnuu kepamunyeckuin nuuesom

< 0,331 0,445 MpoTtokon Ne 626 ot 28.05.2009r.
nyctotensin 0,7NF
Kupnu kepamyeckuit nuuesoin 0,323 0,333 MpoTokon Ne 81 ot 29.11.2007r.
nycrorensii 1INF
KameHb kepamunyeckuin
POROMAX-380 0,189 0,199 MpoTokon Ne 1877 ot 25.11.2013r.
KameHb kepamunyeckuin
POROMAX-280 0,179 0,190 MpoTokon Ne 185 ot 12.02.2014r.
Kamere kepaumeckuit 0,194 0,204 Mpotokon Ne 1876 ot 25.11.2013r.

POROMAX-250

PaccmoTtpum  Hambonee pacnpocTpaHeHHble Tunbl cTeH wu3 kamHa POROMAX wu npoBeaem
TENNOTEXHUYECKUI pacyeT:

Tun-1 Tun-2 Tun-3

i iy

380
280
250

120 ‘

250 10

CreHa Tun-1 (Tun-1-380, Tun-1-280, Tun-1-250) KOHCTPYKLMSA U3 MOMELLEHUS HAPYXY:

1. WrykaTtypHbI cnon — 20 MM, pacTBOp M3BECTKOBO-NECYAHHbIN;

2. KameHb kepamuyeckumm — POROMAX-380 (380 mm) nnm POROMAX-280 (280 mm) nnn POROMAX-250
(250 mm);

3. BepTukanbHbI pacTBOPHbIN WOB* — 10 MM, pacTBOP LEMEHTHO-NMECHYaHHbI;

4. Kupnuny kepammnyeckunn nuueBon — INF (120 mm).

MpumeyaHue * - BepTMKanbHbIA PACTBOPHLIA LIOB MEXAY CrOsSIMA KaMEeHHOW Knagkm Heobxogum Ons
obecneyeHns1 TEPMMUYECKOTO U KOHCTPYKTUBHOIO COEOUHEHUS CIOEB.

CrteHa Tun-2 (Tun-2-380, Tun-2-280, Tun-2-250) KOHCTPYKLMSA U3 NOMELLEHUS HAPYXY:

1. WirykaTtypHbI cnon — 20 MM, pacTBOp M3BECTKOBO-NECYAHHbIN;

2. KameHb kepamuyeckumm — POROMAX-380 (380 mm) nnm POROMAX-280 (280 mm) nnn POROMAX-250
(250 mm);

3. BepTukanbHbIN pacTBOPHbIN WOB — 10 MM, pacTBOP LLEMEHTHO-NECHAHHbIN;

4. Knpnuy kepamuyeckun nuueson — 0,7NF (85 mm).
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CrteHa Tun-3 (Tun-3-380, Tun-3-280, Tun-3-250) KOHCTPYKLMSA U3 MOMELLEHUS HAPYXY:

1. WrykaTtypHbIn cnow — 20 MM, pacTBOp N3BECTKOBO-NECHAHHbIN;

2. KameHb kepamuyeckum — POROMAX-380 (380 mm) nnm POROMAX-280 (280 mm) nnn POROMAX-250
(250 mm);

3. WrykaTypHbIK cnon — 20 MM, pacTBOP LleMEHTHO-NEeCYaHHbIN;

Onpeaenum TepMUYEcKoe COMpoTUBIIEHME Croes R, ycrioBHOe conpoTueneHue Tennonepeaade RyY" u
npuBefEeHHOe conpoTuBreHne Tennonepeaade Ry"™ ans creHbl Tun-1-380, ycrnosus akcnnyatauuu - A,
ncnonb3ys KO3 MULNEHTbI TEMONPOBOAHOCTU CIOEB — YCroBus A:

1 cno# - wrykaTypHbin - Ay =0.70 Bt/m * °c

Ry, = % = 0.029 Bt/m * °C

2 crnowi — kKamMeHHbIil, POROMAX-380 - App = 0.189 BT1/m * °C

_ 038 _ %0
2= 5189 - 2.01Bt/m*"°C

3 cnow - pacTBOPHbIi OB - Ax3= 0.76 BT/M * °C

Res = % -~ 0.013 B1/m* °C

4 cnowi — KaMeHHbIN, knpnud nuueBor 1NF - Ap, = 0.323 BT/m * °c

_ 012 _ %0
Rss = 0323 0.372Bt/m*"°C

Ro™ = Ry'™ * 0,8 = (81—7 +0.029+2.01+0.013 +0.372 + ) +0,8 =2.58*0,8= 2,06 M?*°C/BT

Onpeaenum TepMUYeckoe COnpoTUBNEHME CrioeB Rg, YCroBHOe conpoTusneHue Tennonepedade R“" u
npuBedeHHoe comnpoTuBMeHne Tennonepedade R,™ ana creHsl Tun-1-380, ycrioBus akcnnyatauum - B,
Mcnonbays KO3MULMEHTbI TENIONPOBOAHOCTM Croes — ycrosust B:

_0.02 _ %0 _ 038 _ « 0
Rs1 = YT 0.025B1/m*"°C Rs, = 0199 = 1.91Bt/m*C

_0.01 _ %0 _ 012 _ %0
Rgs3 = 093 0.011Bt/m*°C Rqs = 0333 0.36 BtiIm*"C

Ro"szoyc"*0,8=($+ 0.025+1.91+0.011+0.36+%)*0,8 =246 *08= 1,97 mM2*°C/BT

Mo aHanorum paccuMTaem NpuUBEAEHHOe conpoTuereHne Tennonepedade R,"P paccmatpusaembix Tvnos
CTEH Mpu ycroBusax akcnnyataumum A n B, pesynbTtaTbl BelYMCNEHMI cBegeM B Tabnuuy 2.

CpaBHMM  MONyYeHHble  pacyeTHble  3HAYeHMs MNPUBEOEHHOrO  COMPOTMBIIEHUS  Temnrnonepenade
paccmaTpvBaeMbiX TUMOB CTEH CO 3HAYeHMEM HOPMMPYEMOro COMPOTUBIEHUA Tenronepegdade ansd
HacerneHHbIX NyHKTOB EBponerickon 4Yactm PO ¢ y4eToM YyCroBMIA SKCMIyaTauMm no 30HaM BRAXHOCTU W,
onpefenuM, Kakve Tunbl CTeH M3 kamHa POROMAX nogovayT Ans YCNOBHOrMO XWNoro goma no
TennosaiuuTe.

PesynbTaTbl cpaBHeHUs NpeacTasneHbl B Tabnuue 2, rae Tunbl CTeH, yaosneTsopsiolme TpebosaHusam n.5
CIM 50.13330.2012, 10 ecTb Ry"™® 2 Ry"*P", 0603HauYeHbl 3HaKOM " + " 1 BbleneHbl OpaHXeBbIM LIBETOM.
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Tabnuua 2

CNABAHCKMM
KUPMUY

Hopmupyemoe Ry

HOpPM

M pacyeTHoe Ry™® 3HauyeHUs npUBEOEHHOT0 COMPOTUBIIEHUS
Tennonepenade, ycnoeus akcnnyataumm A wnu B, Tunbl cTeH n3 kamHa POROMAX, ygoBneTBopsiowme
TpeboBaHuam n.5 CI1 50.13330.2012 no Tennosawute Ans HaceneHHbIx NyHKToB EBponeinckon vactn PO
6e3 JONONHNUTENBHOIO yTENeHNs

= = Tunbl CTEH C OCHOBHLIM HeCyLLMM croem u3 kamHa POROMAX
g § g %, s POROMAX-380 POROMAX-280 POROMAX-250
é— é E % § Tun-1 | Tun-2 | Tun-3 | Tun-1 | Tun-2 | Tun-3 | Tun-1 | Tun-2 | Tun-3
g & Egé Sz | 8=z | % | %z | Bz, % | 83| 83, %
HaceneHHblit ‘ié igi\jogé%ogég §§ o%é%ogég §§ o%é%ogéﬁ §§
LELLSS &o |23 &5 | 6§35 | & 8% | 65 | & 85 | 85| &
(ED. g % % 2 ° ° ° ° ° [¢]
jo: 5 > 8 anBeAeHHoe conpoTtusneHue Tensnonepeaaye CteHbl NpU yCA0BUAX IKCNAyaTauum Aub
= © Ro™, M** °C/BT
[ A 2,06 1,98 1,78 1,71 1,62 1,42 1,49 1,40 1,20
m” * °C/BT B 1,97 1,84 1,70 1,62 1,49 1,34 1,42 1,29 1,14
HOxHbIM N CeBepo-KaBkasckum ®eaepanbHbie Okpyra - OPO u CKOO
AcTpaxaHb 1,63 A + + + +
BnagwkaBka3s 1,60 A + + + + +
Bonrorpap 1,75 A + + +
Fpo3HbIN 1,55 A + + + + +
Oep6eHT 1,38 A + + + + + + + +
KucnoBsopck 1,66 B + + +
KpacHas Monsina 1,56 B + + + + +
KpacHopap 1,44 A + + + + + +
Mawikon 1,46 B + + + + +
Maxaukana 1,43 A + + + + + +
MwunnepoBo 1,82 A + +
Hanbuuk 1,60 A + + + + +
HeBUHHOMBICK 1,62 5 + + + +
25:';‘;‘;‘":'“' 1,55 A + + + + +
MaTturopck 1,65 B + + +
PocToB-Ha-[JoHy 1,62 A + + + + +
Coum 1,16 B + + + + + + + +
CrtaBpononb 1,60 B + + + +
Cumdeponnb 1,47 B + + + + +
TaraHpor 1,68 A + + + +
Tuxopeuk 1,53 A + + + + +
Yepkecck 1,60 B + + + +
®deopgocusn 1,39 B + + + + + +
Anucra 1,66 A + + + +
AnTta 1,27 b + + + + + + + +
LleHTpanbHbin ®eaepanbHbin Okpyr - OO
Benropop 1,80 A + +
BpsAHck 1,85 B +
BopoHex 1,82 + +
POROMAX
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Kanyra 1,94 B +
Kypck 1,84 B + +
Nnneuk 1,92 A + +
Mocksa 1,89 B +
Open 1,86 B +
CMoneHckK 1,90 B +
Tyna 1,93 B +
Mpusonmxckun PepepanbHbin Okpyr - PO
MeHsa 1,94 A + +
CapaHck 2,01 A +
CapartoB 1,93 A + +

2. TennoycTonunBOCTb HapPYyXHbIX CTEH

B cootBetcTBMUM ¢ TpeboBaHuem n.6.1 CI1 50.13330.2012 B pamnoHax co cpegHeMecsyHON TemnepaTypou
mons 21 °C u Bbiwe pacyeTHas amnnutyga konebaHui TemnepaTypbl BHYTPEHHEW MOBEPXHOCTU
OrpaXAaloLLNX KOHCTPYKLIMIA, B TOM uucne HapyxHbix cTeH Ar (°C) Xumblx 30aHuii, He AoMkHa GbiTh Gonee
HOpMMPYEMOW amnnuTyAbl KonebaHu TemnepaTtypbl BHYTPEHHEN NOBEPXHOCTU OTPadKAaloLLEN KOHCTPYKLUK
A:™ (°C), onpepensiemoii no opmyne 6.1

A™=25-0,1(t,-21), °C

roe: t, — cpegHemecsaYHasn Temnepartypa HapyXHOro Bosayxa 3a uiorb °c, npvHumaemas no tabnuue 5.1 CIl
131.13330.2012 "CtpouTtenbHas knumartonorus”.

B cootBetctBUM c npumeyanmem 3 n. 6 CIT 50.13330.2012 npwu cymMmapHOW TenmnoBow WHepLUuu
orpaxgaroLen KOHCTpyKummn D > 4, pacyeT Ha TennoycTon4MBOCTb He TpebyeTcs.

MpoBegem pacyeT cymMmapHoOM Tennoson nHepumm D Ana paccmatprvBaeMbiX TUNOB CTEH No popmyne 6.5:
D=3Di=3Ri*s

roe:
D; — TennoBasi MHepPUUSA OTAENBHOIO i-r0 CIos;

R; — TepMuyeckoe conpoTnBneHue i-ro cnos, m” * °C/BT;

Si — pacyeTHbI KO3(PPULMEHT TEMMOYCBOEHUS MaTepuarna i-ro cnos orpaxgatoLlen KOHCTPYKLMK, BT/Mm® *
0

C

Tepmuyeckoe CONpPOTUBIIEHUE CIOSA KOHCTPYKLUMM onpeaensieTcs no gopmyre 6.6:

_si
Ai

i m° * °C/BT

roe:

O, — TonwmHa i-ro cnos, Mm;

A, — TennonpoBogHOCTL i-ro cnost matepuana, Br/m * °c;

3HayeHne pacyeTHbIX KOIPULNEHTOB TEMNOYCBOEHUS MaTeEpPUAroB i-ro cros s;, NPUHMMaeTca no Tabnuue
T.1 CM 50.13330.2012.

Onpe,qenle CyMMapHyK TennoByk MHEepPUUIo D ansa cteHsl Tun-1-380, MCNonb3yA 3Ha4YeHna TepMmn4eckoro
conpoTuBneHNA crnoes onpeaernexHHbie B pa3aerne 1.2 HacToslLen cTaTbu ons yCJ'IOBMI7I SKcnnyataunn A:

1 cnom - WTyKaTypHbIA - Rg; = % =0.029 Bt/m * °C

0.38

- = * 0
0.189 2.01Bt/iIm*"C

2 cnou — kaMeHHbIi, POROMAX-380 - R, =

POROMAX
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. . 0.01
3 cNoii - PACTBOPHBIY WOB - Rys = -~ = 0.013 BT/m * °c

. . . 0.12 0
4 cnoun — KameHHbIn, knpnud nuueson 1NF - Rg, = 0323 0.372Bt/m*"C

Torpa:
Di1350 = 0.029%9,76 +2.01 6,62+ 0.013 11,09+ 0.372 8,48 =16, 89

Mo aHanorMn paccyvMTaem CymMMapHyl TennoByl WHepuuio D ans paccmaTpuBaemblX TUMOB CTEH ANS
YCITOBWI 3KCMNyaTauum no 3oHam BriaxxHoctu A n B, pesynbTaTthl BblYMCEHMI cBegeM B Tabnuuy 3.

Tabnuua 3 — Tennosas MHePUUSA HAPYXKHbIX CTEH

TennoBasi UHEPLMA HaPYXHbIX cTeH, D
TunlcTeHb! npu ocHoBHOM cnoe POROMAX nipu ycnosusix akcnnyaTtaumm A n b
POROMAX-380 POROMAX-280 POROMAX-250
A B A B A B
Tun-1 16,89 16,06 13,93 13,17 12,16 11,53
Twun-2 15,92 14,62 12,96 11,74 11,19 10,09
Twun-3 13,89 13,12 10,93 10,24 9,16 8,59

Mo pesynbTataMm NpoBeAeHHbIX pacyeToB TENNoBas MHEPLUs BCEX PACCMOTPEHHbLIX TUMOB HapYXHbIX CTEH
ans ycnosun skcnnyatauun A u B coctaBnser D > 4, COOTBETCTBEHHO NPOBEAEHME pPacyeToB Ha
TenmnoycToN4YMBOCTb HAPYXHbIX CTEH M3 kaMHA POROMAX He TpebyeTcs.

3. BO3,C|yXOI1pOHVIL|aeMOCTb HapPYXHbIX CTEeH

ConpoTuBneHve BO3AYXOMPOHULAHUIO R, HapyXHbIX CTeH B coOTBeTCTBUM C TpeboaHuem n. 7.1 CIl
50.13330.2012 g0MmkHO 6bITh HE MEHee HOPMMPYEMOro COMPOTUBIEHMS BO3ayxonpoHuuaHuio R,™, M2 *y

*Ma/kr, onpegensiemoro no cgopmyne 7.1:

R/ =Ap/G, M *u*Malkr

roe:

Ap — pa3HOCTb OaBMEeHUN BO3AQyXa Ha HAPYXHON U BHYTPEHHUX MOBEPXHOCTAX OrpaxaatoLlent KOHCTPYKLMK,
Ma.

G, — Hopmupyemas nonepevHass BO3OYXOMNPOHULAEMOCTb Orpaxgarowmnx KOHCTPYKUUNA, krim> *
npuHumaemas no tabnuue 9 CI 50.13330.2012.

B cootBeTcTBUM C Tabnuuen 9 HopMupyemas nornepeyvHas BO34yXOMNPOHMLAEMOCTb HAPYXXHbBIX CTEH >XUITbIX
3aaHun pasHa G, = 0.5 kr/ M2 * y,

PasHoCcTb AaBneHuin Bo3dyxa Ha HapY>XHOW M BHYTPEHHEW MOBEPXHOCTU CTEH onpeaensieTcs no gopmyne
7.2:

Ap = 0,55H (y, — ys) + 0,03y, * v, Ma
roe: H — BbicoTa 3gaHus (OT ypOBHS NMofa NepBoro ataxa g0 Bepxa BbITSXKHOW LAaXThl), M.
,U,J'Iﬂ TUMOBOIO ABYX3TaXXHOIo XWUnoro goma rnpumem H=15m

Yu » Vs - YAEMNbHbIi BEC COOTBETCTBEHHO HApPYXHOTO U BHyTpeHHero Bo3ayxa, H/M®, onpepensiembie no
copmyne 7.3:
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y = 3463/ (273 + 1), H/m®
ts — TeMnepaTtypa Bo3gyxa BHYTPEHHEro (ans onpeaeneHus yg) npuHumaetca = 20 C, ANst XuUnbIX 30aHNIA;
ty — TemnepaTtypa Bo3gyxa Hapy>KHOro (4ns onpegeneHus y,) NpyMHMMaeTCsl paBHOW CpeaHen Temnepartype
Hanbonee xonoAHoN NATUAHEBKN obecrneyeHHoCcTbo 92 % no Tabnuue 3.1 CIM 131.13330.2012;
V — MakcumanbHasi M3 CpefHUX CKOpocTell BeTpa Mo pymbam 3a siHBapb, MOBTOPSIEMOCTb KOTOPbIX
coctaBnseT 16 % u 6onee, npuHmaeTcs no Tabnuue 3.1 CIM 131.13330.2012, m/c;
YOenbHbI BEC BHYTPEHHErO BO3AyXa ANS XUIbIX 34aHUN
Ye = 3463/ (273 +t5) = 3463 / (273 + 20) = 11, 82 H/m®
YOenbHbIA BEC HAPY>KHOTO BO3AyXa ANS XUMNbIX 34aHUNA:
Y, =3463/ (273 +t,)
OnpeaenvmM 3HadeHus YOEnbHOro Beca HapyXHOro Bosayxa Y, PpasHOCTb OaBfeHWA Ha HapyXHOM K
BHYTPEHHEe NMOBEPXHOCTM CTEH AP M HOPMUPYEMOTO COMPOTMBIIEHUs BO3ayxonpoHuuaHuio R,™ ansa xunoro
aoma BbeicoTor 15 m B r.KpacHogape npu knumaTuyeckux napametpax t, = - 14 0C, v=3,7 mlc:
Y. = 3463/ (273 - 14) = 13, 37 HIm®
Ap =0, 55*15 (13, 37 — 11, 82) + 0, 03* 13, 37 * 3, 7° = 18, 28 Na
R, =18,28/0,5=236,57 M** 4 *Malkr

Mo aHamorm paccuyuMTaeMm 3HaveHue HOPMMPYEMOro COMPOTMBIEHWSI BO3dyxonpoHuuanuo R,™ ana
HaceneHHbIX NyHKTOB EBponenckon yactn P® ang xunoro goma sbicoton H =15 m:

MMHMMarbHOE 3Ha4YeHne HOPMMPYEMOTO COMPOTMBIEHNs Bo3ayxonpoHuuanmio R,™ = 20, 61 M> * 4 *Malkr
ana r.Couum;

MaKcuMmarnbHoe 3HaueHne HOPMUPYEMOro CONpOTUBEHNs Bo3ayxonpoHuuaHuio R,™ = 93, 58 M2 * 4 *Malkr
ansa r.9nucra.

ConpoTvBneHue BO34yXONpoHUUaHnio R, orpaxgalrowmx KOHCTPYKUMIA B COOTBETCTBUM C TpebGoBaHvem n.
7.4 CI150.13330.2012 paccuutbiBaeTcsa no dopmyne 7.4

R.=> R, M2 * 4 *Malkr
lpe: R — conpoTuBneHne BO3ayXONPOHULLAHWIO i-r0 CMos orpaxgaroLen KOHCTPYKLMN, M? * 4 *Ma/kr

3HayeHne COMPOTMBMIEHNS BO3AYXONPOHMLUAHWIO R Ons Kaxgoro crnos orpaxgarollen KOHCTPYKLUK
npuHumaetcsa no Tabnuue C.1 Cl150.13330.2012.

PesynbTaTbl pacyeToB COMPOTUBMEHUS BO3AYXOMPOHUULAeHU0 R, AnNa paccMmaTtpuBaembiX TUMOB CTEH
npeacTasfeHbl B Tabnuue 4.

Tabnuua 4 — PacyeTHble 3Ha4YEHWS CONPOTUBIEHUS BO34YXOMNPOHMLAHMIO

ConpoTuBneHne BO3AyXoNpoHUUaHuIo, R, M” * 4 *Malkr
Tun cTeHb npy ocHoBHOM crioe POROMAX
POROMAX-380 POROMAX-280 POROMAX-250
Tun-1 471 468 467
Tun-2 465 462 461
Tun-3 697 694 693
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Mo pesynbTaTaM nNpPOBEAEHHbLIX PACHETOB, COMNPOTUBMEHME BO3OYXOMPOHULAHUIO HApPYXHbIX CTEeH Ans
HaceneHHblx NyHkTOB EBponenckon yactm P® ansa xwunoro goma BbicoTon 15 m 6onee Hopmupyemoro
COMpOTMBIEHUs BO3ayxonpoHuuanua R, > R,™, Tpe6oBaHMe nNo CONPOTUBNEHUIO BO3AYXONPOHULIAHUSA
BbINOJIHAETA.

4. 3awmTa oT nepeyBrnaXHeHUs HAPYXHbIX CTeH

3awmTa oT nepeyBnaXHeHUs1 orpaxaaroLLnX KOHCTPYKLUIA OOMMKHA o0ecneunBaTbCs NyTeM NPOEKTUPOBaHUS
orpaxgatoLimnx KOHCprKLI,VIVI C conpotuBneHnem naponpoHUUaHNMK BHYTPEHHUX CIoeB He MeHee
TpebyeMoro 3Ha4yeHus1, onpeaenseMoro pac4eTom ogHoMepHoro BnaronepeHoca n.8.1 Cl150.13330.2012.

ConpoTUBNEHWe NaponpoHuLaHnio R, M> * 4 * Ma/Mr, HapyXHOW CTeHbl B npefenax OT BHyTPEHHeW

NMOBEPXHOCTU A0 MAOCKOCTN MakCcUMarnbHOro yBrakHeHus, onpegensetca no n.8.5 Cl 50.13330.2012:
R, =Y R, Ao ceyeHus X, Mm% * 4 * Ma/mr

roe: R, Ao cevyeHuss X — COMPOTMBIEHME MAPOMPOHULIAHUIO i-T0 CNOS Orpakaarollelrt KOHCTPYKUMM [0
CeYEHUSs MaKCUMaIbHOMO YBaXKHEHMS.

Ry =0i / M2 * 4 * Ma/mr
roe:
Oi — TonwMHa i-ro cnos orpaxgaroLlen KOHCTPYKUNN, M;

Hi — KO3 ULIMEHT NapPONPOHNLIAEMOCTM MaTepuana i-ro Crosi orpaxaatoLLei KOHCTPYKLUMKM, M> * 4 * Ma/Mr;

COI'IpOTI/IBJ'IeHI/Ie naponpoHuuaHuio R, 40 NNOCKOCTU MaKCUMarbHOMO YBraXXHEHUA OOIMKHO ObITb HE MeHee,
HanbonbLuero n3 cnegyrowmnx Tpe6yeMb|x COFIpOTVIBJ'IeHI/IVI NnaponpoHNLAHUIO:

R, > Hanbonbwero n3 R,;"" unu R,,"
a) Tpebyemoro conpoTuBeHns NaponpoHnLaHunio Ry, (M3 yCrnoBus HeonyCTUMOCTM HAKOMMEHWs Braru B

orpaxpgatollent KOHCTPYKUMM 3a rogoBOM nepuod akcnnyaTtaumum), onpegensemoro no dopmyne 8.1 CIl
50.13330.2012.

Rn1" = [(€s = E) Rnu] / (E — €4), M’ * 4 * Ma/mr

6) Tpebyemoro conpoTUBIEHNs NaponpoHMLaHnio R,,™ (M3 yCroBUs orpaHMyYeHuUst Bnaru B orpaxaatoLlen
KOHCTPYKLUMM 3a NEepUoA C OTpuulaTernbHbIMU CPEOHMMU MECAYHLIMM TEMMNEpPATYpaMy HapY>XKHOro BO3ayxa),
onpegensiemoro no cgopmyne 8.2 CIN 50.13330.2012.

Rn2™ = [0,0024Zy(€a — Eo)l / (PuBuaw #n), M *u* Nalmr

B ocHoBe pacyeTa nexuT onpepeneHne nnockoCT MakCMManbHOro yBNaXXHeHWst B MHOTOCITOMHON CTeHe Mo
meToamke CI150.13330.2012.

npOBe/J,eHHble pacyeTbl NOKa3bIiBaKT, YTO AJ14 CTEH Tun-1 1 Tun-2 NNOCKOCTb MaKCMManbHOro yBNaXXHeHua
NeXUT Ha rpaHuue 3 1 4 cnoes, TO €CTb Ha BHyTpeHHeIZ NOBEPXHOCTU 00NMUOBOYHOIO KMPNUYHOro cnos, a
ana cteH Tun-3 NNockocTb MakCUManbHOro yBNaXXHEeHNA BHYTPU KOHCTPYKUMMN OTCYTCTBYET, OHA JNIEXUT Ha
BHELLHEN NOBEPXHOCTU LUTYKATYpPHOro Crios.

Paccuntaem conpoTusrieHMe naponpoHnuaHusa R, Ha rpaHuue nNioCKOCTU MakCUMarnbHOroO yBRaXHeHNa ans
cTeHbl Tnn-1-280:

R,1%* = 0,02/0,12 + 0,28/0,18 + 0,01/0,09 = 1,83 M* * u * Ma/mr;

Onpegenum Tpebyemoe COnpoTUBREHNe NaponpoHuuaHus Ry,"™® (M3 yCrioBust HEAOMYCTUMOCTU HaKOMMeHUs
BMarv B orpaxaarLLein KOHCTPYKLMU 32 FO40BOW NepUog aKCnyaTaumm):

Rni™ = [(€s — E) Ruul / (E — €4) = [(1273 — 1601) 0,861] / (1601 — 1060) =- 0,52,  M>* 4 * Ma/mr
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Onpenenum TpebyemMoe COMPOTUBIEHWe NaponpHuuaHns R,," (M3 ycrioBusi OrpaHUYeHust Brarv B
orpaxkaalollen KOHCTPYKUMM 3a nepuod C OTpuuaTteNibHbIMU CpegHMMM MECSIYHbIMKM  TeMnepaTypamu
HapY)XHOro BO34yxa):

REZT" = [0,0024 * Zy(eg — Ep)] / (pwOwaw + n) = [0,0024*41(1273 — 800)] / (800*0,28*1,5 + 35,4) = 0,125
M~ * 4 * Ma/mr

CpaBHUM nornyYeHHble 3HaYeHust TpebyeMblX CONPOTUBMEHMI NaponpoHuLaHms Ry, 1 Ry, ¢ pacyeTHbIM
3HaYeHNEM COMPOTUBIEHNS NAPONPOHULIGHNA HAPYXKHOM CTEHbI OT BHYTPEHHER NOBEPXHOCTM [0 NMOCKOCTU
MaKCMMarnbHOro yBraxHeHus Ry

R, =1,83>R,;,"=0,125>R,,®=-0,52  (M**u*Nalwmr)

CnepoBarenbHO, HapyxHas cTeHa Tun-1-280 yaoBneTBopseT TpeboBaHusam CI1 50.13330.2012 B yactu
3alWmThbl OT NepeyBnaXXHEeHUA.

Mo aHanorun NpoBegemM COOTBETCTBYIOLLME pacyeTbl Ansi BbIOpaHHbLIX TUMOB CTEH A4St HACENEHHbIX NMYHKTOB
EBponeickon yactn Po.

Ona Bcex TUMNOB HapyXHbIX CTEH BbINOMHAETCS ycroene R, > R, > R,;.'", crnegosatensbHo, HapyXHble
CTEHbl BCEX PACCMOTPEHHbIX TUNOB M3 kamMHA POROMAX Onsg KAMMaTUYEecKMX YCIOBUW HaCeneHHbIX
nyHkToB EBponenickoin yactn P® yaoBnetBopsitoT Tpe6oBaHuam CI1 50.13330.2012 B yacTu 3awmTbl OT
nepeyBnaXHeHUA.

Bbl Takke MOXeTe O3HaKOMUTbCA C MOSMIHOW BEpCUEN [aHHOMO MaTtepuana Ha Halwem cante
www.slavkirp.ru B pasgene "lMNone3Has wHdopMaumMa u  pekomeHgauuu" nNO  CCbIKE:
http://www.slavkirp.ru/upload/1535/thermal-POROMAX.pdf
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