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1. OBIIME ITOJIOKEHU A

Anp00M COAEpP)KUT MaTepuasbl ISl MPOSKTUPOBAHUS U YEPTEKHU
Y3JI0B MHOT'OCJIOMHBIX CTE€H, IEPErOPOJIOK, MOKPHITUM, IEPEKPHITHUH,
OrpaXJarolnuX KOHCTPYKLHUHM MaHcapl, TOJIBECHBIX IIOTOJIKOB, I10JIOB
1 (GYHJITaMEHTOB MEJIKOTO 3aJI0KEHUS C IPUMEHEHUEM MUHEPAJIbHON
Tenaou3onsauuu u3 T uin MaroB URSA, u nnut u3 skerpynupo-
BaHHoro nexonosuctuposa URSA XPS.

Pexomenpanuu pa3paboTaHbl JU1s CIAETYIOMINX YCIOBHIL:

— OJIHO- U MHOTOA3TaXXHbIE 3J]aHUsI U coopyxkeHusi [-V crenenu
OTHECTOMKOCTH C CYyXUM, HOPMaJbHbIM, BJIA)KHBIM U MOKDPBIM TEM-
MepaTypHO-BIAXKHOCTHBIMHU PEKMUMAMU IKCIUTyaTallud BHYTPEHHUX
MOMEUICHUH, /151 CTPOUTEIBCTBA HA BCEH TEPPUTOPUU CTPAHBL;

— CTEHBl HECYLIME WJIM CAMOHECYIME M3 IITYYHBIX MaTepHAJIOB
(kupru4, KaMHHU, OETOHHBIE OJIOKU) UM MOHOJIMTHOTO JKEJIe300eTo-
Ha;

— TeMIIepaTypa XOoJIOIHOM naTuaHeBKH 10 Munyc 55 °C (c obecre-
geHHOCTHI0 0,92).

[IpoekTupoBaHue cieyeT BECTH C YUETOM yKa3aHUH, CIeIYOIUX
JEHCTBYIOIMX HOPMATUBHBIX JOKYMEHTOB:

@3 P® ot 22 urons 2008 r. N 123-D3 «TexHUUECKU pErJIaMEeHT O
TpeOOBaHUAX MOKAPHOU OE30MTaCHOCTI;

CII 54.13330.2011 «3paHus *Kujable MHOTOKBapTUPHBIE. AKTyau-
supoBanHas penakuusa CHull 31-01-2003»;

CII 55.13330.2011 «/loma »xniible OTHOKBApTUPHBIE. AKTyaIu3upO-
Ba"Has peaakuuss CHull 31-02-2001»;

CIT 56.13330.2011 «IIpousBoncTBeHHbIe 37aHUS. AKTyajau3upo-
BanHas peaakiys CHull 31-03-2001»;

CII 118.13330.2012 «OO6miecTBeHHbIE 3/IaHUSI A IMUHUCTPATUBHO-
ro HaszHaueHus. AxryanuszupoBaHHas pepakuus CHull 31-05-2003
u OOLLIECTBEHHBIE 3/1aHUS U COOPY>KEHUsA. AKTyallu3UpOBaHHAs pe-
nmaxknus CHull 31-06-2009;

CII 29.13330.2011 «Ilonsl. AxTyanuszupoBanHas pegakuus CHull
2.03.13-88»;

CII 44.13330.2011 «AaAMUHUCTpPATUBHBIC U OBITOBBIC 3MaHUS. AK-
tyanusupoBanHas penakius CHull 2.09.04-87*y,

CIT 15.13330.2012 «KameHHble U apMOKaMEHHBbIE KOHCTPYKIIHH.
AxTtyanusupoBanHas pegakius CHull I1-22-81%y;

CII 50.13330.2012 «TennoBas 3ammTa 34aHUN. AKTyaau3upOBaH-
Has peaakius CHull 23-02-2003;

CII 17.13330.2017 «CHulI 11-26-76 KpoBnu. AxTyanu3upoBaHHas
penakuus»;

CII 55-101-2000 «Orpaxnatoniue KOHCTPYKIIUU C MPUMEHEHUEM
TUIICOKaPTOHHBIX JINCTOBY;

CII 55-102-2000 «Orpaxparomue KOHCTPYKIHUHA C NPUMEHEHHEM
TUTICOBOJIOKHUCTBIX JIUCTOB.



1.1 IPUMEHSAEMBbBIE MATEPUAJIBI

1.1.1 MuHepaJibHAs1 U30JISIIIUSA HA CHHTETHYECKOM CBSA3YI0-
eM

B kadecTBe 3BYyKO- M TEIIOM3OJISLMHU OrPa)KJAIOIIUX U BHYTPEH-
HUX KOHCTPYKIIMH 3JaHUM U COOPYKEHUW TPUMEHSIOT W3S
(MIUTHI WJIM MaThl) U3 MUHEPAJTBLHOU M30JISIIUA Ha CHHTETHUYECKOM
CBA3YIOLLEM, KOTOPBIE MOT'YT BBIITYCKAThCS MO MPOAYKTOBBIMHU JIU-
Heitkamu GEO, PUREONE u TERRA.

W3nenus, BXoasuiue B NpoayKToBY0 JIMHEUKY «GEO», n3rorasnu-
BAIOTCA C MPUMEHEHUEM KOMIIOHEHTOB TPAJUIIMOHHOTO CUHTETHYE-
CKOT'0 CBSI3YIOLIETO U UMEIOT KEJIThIN 1[BET.

W3nenus, Bxogsaume B npoaykroByro auHeilky « TERRAY, usro-
TaBIIMBAIOTCS C MPUMEHEHHEM KOMIIOHEHTOB MOIU(UIIMPOBAHHOTO
CUHTETHUYECKOT0 CBA3YIOIIEro U UMEIOT TEMHO-3€J1eHbIH 11BeT. M3ne-
nus, Bxoaduue B nponykToByro nuHeiiky « PUREONE», n3rorasnu-
BaIOTCsl C IPUMEHEHUEM aKPHJIOBOTO CBA3YIOLIETO Ha BOJHOW OCHOBE
U UMEIOT OETBI IBET.

OO6nacT MPUMEHEHHST W3OJSIUOHHBIX TJIUT W PYJIOHOB (MaTOB)
toproBoit mapku URSA npencrapiens! B Tadmuie 1.1.

dusnko-MexaHnyeckue xapakrepuctuku uzgenuiit URSA npuse-
neHbl B Tabnume 1.2

Homunansusie pazmepst uzaenuit URSA Bcex mponyKTOBbBIX JTHHE-
€K IpUBeACHbI B Tabaue 1.3.

IIpenenbHbIE OTKJIOHEHHS OT HOMHHAJIBHBIX Pa3MEPOB MaTOB M
nuT URSA He 107KHBI TPEBBINIATH 3HAUEHU S, YKa3aHHbIE B Ta0Iu-
ue 1.4.

N3penus u3 munepanbHoi uzonsuu URSA umeror crengyromue
YCJIOBHBIE 0003HAYCHUS:

— "HaumeHoBaHue TtoproBoi Mapku: «URSA GEO»; «URSA
PUREONE», «<URSA TERRA»;

— Mapku usnenus (OykBeHHOro o0o3HaueHUs BuAa u3nenus) P —
I T, R — 11s pynonoB (MaToB), Q — ISt TUTUT B pyJIoHax (W3-
TOTOBJICHHBIX C MpPUMEHEHHeM TexHoyiorun Spannfilz). B ckoOkax
MOXET ObITh YKa3aHO INpenbiayliee o0o3HaueHue: M — 11 MaToB,
IT— nns mut, u udpoBoro 0003HAYEHUSI TNIOTHOCTH, WIIH TOPTO-
Boro Ha3BaHus (Ileperoponka, ®acan u T.1.); IpU UMIIOPTHBIX TO-
CTaBKax HAMMCHOBAHHME TOPrOBOW MAapKH MOXET OBITh yKa3aHO Ha
MHOCTPAHHOM sI3bIKe. J[OMOMTHUTENBHO K MapKe U3AENus JOMyCKaeT-
csl yKa3bIBaTh APYyTHE, HE YKa3aHHbIe B TeXHUYECKUX YCIOBHUSAX TOP-
rOBbIC HAa3BaHMSI, KOTOPBIE MOTYT OBITh YKa3aHbI B CKOOKax cpasy 3a
HaMMEHOBAHHEM MapKH;

— OyKBEHHOTro 0003Ha4YeHHSI OOJHMIIOBOYHOTO ciosi (Alu— amro-
MuHueBas ¢Qoibra). MaTsl ¥ MJINTHI MOTYT OBITH OKJIEEHBI C OHOM
CTOPOHBI OONUIIOBOYHBIM MaTEpHAIOM W3 AJTIOMHHHEBOH (OIbIH,
creksioxoscta win kpadt-oOymaru. [Tnuter 37 PN (I1-15), 34 PN (I1-
20) TommuHON 100 MM 1 60mee, muTel 33 PN (I1-30) TommunOoK 50
MM 1 60Jiee MOTYT OBITh OKJIECHBI C OJTHOM MJIH ABYX CTOPOH CTEKJIO-
XOJICTOM JKEJITOro M yepHoro 1sera. [lnutel mapku 32 PFB u 34
PFB (®acan) BeIycKarOTCs C MOKPHITUEM B BUJIE CTEKJIOXOJICTA Yep-
HOT'O IIBETA, TUTUTHI OCTAIBHBIX MAPOK MPOU3BOASTCS O€3 MOKPHITHSI.
Ecnu m3nenus BbImyckaioT 0e3 OOIUIIOBKH, TO K Ha3BaHUIO MapKu
nobasinsiercs Oyksa N.

— OyKBEHHOT0 0003Ha4eHUS «Y» (A YIIOTHEHHBIX TUTHT);

— 1udpoBoro 0603HauCHMS KOJIMYECTBA U3/EIUI B YIIaKOBKE (IIpH
YIaKOBKE HECKOJIBKUX U3/ICIUN);

— pa3MepoB (AnuHA, MHUPHHA, TOIIIMHA) B MUJUIMMETpax (JOmy-
CKaeTCs YKa3bIBaTh TOJIBKO TOJIINHY);

— 00o3HaueHUs1 TeXHUYECKUX YCIOBUH, IO KOTOPHIM H3TOTOBJICHO
u3JIeIue.



[Tpumeps! yC10BHBIX 0003HAUEHUI U31EIHI:
URSA GEO 40 RN (M-11)-18000-1200-50 TY 23.99.19-016-
71451657-2019 - matsl I0THOCTEIO 11 Kr/M?, 6€3 OOJIMIIOBKH, JIJIH-
Hoi1 18000 MM, mmpunOoi 1200 MM, TomumHOM 50 MM;

PUREONE 34 PN (20)-1250-600-50 TY
23.99.19-016-71451657-2019 — iiutet PUREONE, mapku 34 P, 6e3
00sM1I0BKH — N, KOJIMYECTBO IUIUT B yrnakoBke (20) mITyK, JIMHOM
1250 mm, mmpunoit 600 mm, TonmuHon 50 MMm;

TERRA 34 PN (20)-1250-600-50 TY 23.99.19-016-71451657-
2019 — muter ¢ temwtonpoBoaHocThio 0,034 Bt/(M=K), 10 mr. B
ynakoBke, anmuHou 1250, mupunoit 600 u TonmuHol 50 MM.



Tabnuna 1.1 — O6macTs npuMeHeHUsI MUHEpaabHOU n3oisaiuu URSA

Mapxka niaut URSA GEO, TERRA, PUREONE
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CKATHBIE KPbIIIIN
Kppimm ¢ Tennonsonsiueil, ycTaHOBICHHON MEX 1y U 1O/
CTpOIuIaMu A A
IJIOCKHE KPbIIIHU
Kpsin u3 kapkacueix COHJIBUY-naneneit I
HAPYXXHBIE CTEHbBI
TpexcroiHbie CTEHBI ¢ OOTUIIOBKOI U3 KMpIIHYa bi
CTeHBI ¢ HABECHBIM BEHTHJIMPYEMbIM (Dacaj oM Ha KPOHIITEH P
Hapy»Hoe yTernaeHne CTeH Mo KapKacy ¢ 00JUIIOBKOM P p P
calIMHroM
CTeHBbI ¢ IepeBSIHHBIM WU METAJIIMYECKMM KapKacoM P P
VYrenneHue HapyKHbIX CTE€H U3HYTPHU
Crenbl u3 COHJIBMY-naneneii mo3IeMeHTHO# COOpPKH bi
MEPET'OPOJAKMU (3BYKOU3OJIALN )
KapkacHo-00IIIBHBIE TEPETOPOIKH P P
KomOuHupoBaHHbIE IEPErOPOJKH U3 KUPIUYA U rurcode- P P
TOHA, U30JISILIUS B CPEJIHEM CII0E
KapkacHbie 00JHMIIOBKH CTEH U TIEPETOPOIOK P P

Mapxka matoB URSA GEO, TERRA, PUREONE




[Tponomxkenue Tadbmuiel 1.1 — O6nacTh npuMeHeHus MUHepasibHON u3omsiun URSA

Mapka niut URSA GEO, TERRA, PUREONE

Mapka matoB URSA GEO, TERRA, PUREONE
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HEPEKPBITUSA, ITOJIbI U IOTOJIKHU
UepnavHble EPEKPHITUS TI0 Oalikam b1 I P P P
MexaysTaskHble IEPEKPBITUS 110 OasiKaM I bi P P P
[epekpriTHs 110 OajgKaM HaJl XOJOAHBIMHU TIOABATIAMH bi bi P P P
Kene3006eTOHHBIC TIEPEKPBITHSL, TIOJIBI TI0 JIaram I I I P P P Il
«IImaBaroniuey OB P P
AXxycTruecKue MOTOJIKHN P P P
BAHHU U CAYHBI
Tenousounsiius CTeH OaHb U cayH I hit I P I P
Tenaou3onsius nepeKporITUi 0aHb U cayH I bi I P I P
BAJIKOHBI U JIOA KU
TCHJIOI/ISOJE}ILII/IH 0aJKOHA/IIO/PKUH C UCTIOIB30BAHNEM MU- 1 1 1 P P
HEpaJIbHON U30JIAUY
MNPOMBIIIJIEHHA S U30JISILUSA
HN3onsuus Tpy6OMpoBOIOB a | | & P | P
W3onsmus BO31yX0BOIOB I bi P I bi I I P P
W3onsiius NpOMBILIIIICHHOTO 000pyI0BaHUS I bi P I bi| I I P
[llymo3amuTHbIE SKpaHbl I P P P P

P — pexomenayemas 00J1aCTh IPUMEHEHUS
I — IOIyCTHMas 001acTh IPHMEHEHHS



Tabnuna 1.2 — ®U3UKO-MEeXaHUYECKUE XapaKTEPUCTUKHU

3naveHune nokasatesns 11 mauT u pyiaoHoB URSA GEO, TERRA, PUREONE
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1. TlnoTHOCTB, KT/M? 30-33 | 13-18 | 13-19 | 19-23 |19-23|27-32|32-38|38-45| 50-66 |66-75| 9-11 1935; 9,5-13 | 9,5-13 | 13-18 | 1923 | 19-23 | 18-22
2. KoapurueHT TenaonpoBogHoCcTH pu Temneparype, Br/(m-K), He Ooee:
(10£2) °C 0,032 | 0,037 | 0,036 | 0,034 | 0,034 0,032 | 0,032 | 0,031 | 0,030 | 0,030 | 0,044 | 0,041 | 0,040 | 0,040 | 0,037 | 0,034 | 0,034 | 0,035
(25+2) °C 0,034 | 0,040 | 0,039 0,037 | 0,037 | 0,034 | 0,034 | 0,033 | 0,032 | 0,032 | 0,047 | 0,044 | 0,044 | 0,044 | 0,040 | 0,037 | 0,037 0,038
3. PacueTHsle 3HaueHHUs TemonposogHocty, Br/(mK), mpu ycnosuu sxcrnyaranuu A u b mo CIT 50.13330.2012
Ay| 0,036 | 0,041 0,038 0,036 | 0,035 0,035 | 0,035 0,040
A, | 0,039 | 0,044 0,040 0,039 | 0,038 0,037 | 0,037 0,042
4. CXUMaeMOCTh MOA yIeIbHON
Harpyskoit 2000 I1a, %, He 6oiee 45 - B - - 30 20
f. CopOuunoHHas BIQXXHOCTB 3a 72 u, 5 5 5 5 5 5 5 4 4 4 4 4 4 4 5
% 110 Macce, He Oosiee
6. Bogonormnomenue npu 9actud- 1 | 1 | | | | ) ) ) ) 1 1 | 1
HOM TOI'PYIKEHHH 3a 24 4, Kr/M>
7. ConepIaRHE CHRTCTHNECKOrO 7,0£0,5 | 5,0+0,5 7,040,5 75 | 8,0+0,5 55 | 55 | 55 5 5 5 5 7
CBA3YyIOLIEro, % Mo Macce
8. I'pynmbl roprouect I'l HT" HT HT HT HT HT HI' HT HT HT HT HI Il HT HT Il HT
9. BocninameHsieMocTh Bl - - - - - -
10. Ipimoo6pa3syromas cnocobHocts | JI1 - - - - - -
11. TOKCHYHOCTH MPOLYKTOB rope- T1 B _ B B B B
HUS
12. Hanuume 00IM0OBKH Crexio - — - - - - - - donbra - - donbra -
XOJICT
13. ITaponpoHHUIIaeMocTh, M1/ 0.62 0.61 059 | 0,58 0.52 0.75
(m-u-Tla), He MeHee,
DOACA/ ot 50 mm 0,44
DACA/I Toam. 100 mm 0,50
DACA/ toumr. 150 mm 0,54




Tabnuna 1.3 — HomuHaneHbie pa3meps! n3aennii URSA

HaumeHOBaHME Pasmep, Mm
Mapxka uznenust
U3JICIIHS JUTHHA IIUPUHA | TOJIIMHA
- 3000 = 18000 | 600; 1200 | 50 +240
41 RN 3000 = 18000 | 600; 1200 | 50 =240
40 RN (M-11) 3000 + 18000 | 600; 1200 | 50 =240
Martst
PUREONE, 37 RN (M-15) 3000 + 18000 | 600; 1200 | 50 =240
TERRA
35QN 3000 + 18000 | 600; 1200 | 100 + 200
34 RN (M-25) 3000 =+ 18000 | 600; 1200 | 25+ 180
34 R-Alu (M-25®) 3000 = 18000 | 600; 1200 | 50 =240
37 PN (TI-15) 1250 600; 610 50 =220
36 PN 1250 600; 610 50 =220
34 PN (I1-20) 1250 600; 610 | 40 =220
34 PFB 1250 600; 610 50; 100
[InuTe!
URSA GEO 33 PN (I1-30) 1250 600; 610 | 40 +200
PUREONE, 32 PFB () 1250 600; 610 | 50; 100
TERRA
32 PN (T1-35) 1250 600; 610 40 = 160
32 PN ER (I1-45) 1250 600; 610 20; 25
31 PN (I1-60) 1250 600; 610 20; 25
31 PN ER (I1-75) 1250 600; 610 20+ 60
IIpumeuanue:

1. Tlo cornacoBaHUIO C 3aKa3UNKOM M3/enusi MUHepanbHOH nzonsuuu URSA moryT

BBIITYCKAThCSI IPYTHX Pa3MEpOB.
2. Illar TUMOBBIX pa3MepoB JIsl: MaTOB MO JyIMHE KpaTeH — 50 MM, a Ut — 10 MMm;
MaToB ¥ IUIHT 110 TomuHe — 20, 25, 30 MM 1 ganee gepe3 kaxapie 10 M.

Tabnuna 1.4 — IlpenenpHble OTKJIOHEHHUS OT HOMHUHAJBHBIX pas-
MepoB u3aenuii URSA

HanmeHoBaHnue u3aenus

3HavyeHue MMPEeACIIbHOI0 OTKJIOHCHU S

110 JJINHE

I10 A PUHE

10 TOJIIUHE

KJlacc
110 TOJIIHUHE

Matst URSA GEO,
PUREONE, TERRA

+1,5 %

+1,5 %

=5 % wuan -5 mm?
+15 % unu +15 mm®

T2

ITnuter URSA GEO,

PUREONE, TERRA

37 PN (I1-15), 36 PN
(YHuBepcanbHble

TTATHI),
34 PN (I1-20)

+1,0 %

+1,0 %

-5 % wuan -5 mm?
+15 % nnu +15 mm®

T2

ITauter URSA GEO,
PUREONE, TERRA
32 PN ER (11-45), 31PN
(T1-60), 31 PN ER (I1-75)

+1,0 %

+1,0 %

+3 MM

ITImuter URSA GEO,
PUREONE, TERRA
34 PFB (GACAJ] HI),
32 PFB (PACAJI T-1),
33 PN (I1-30),

32 PN ER (I1-35)

+1,0 %

+1,0 %

-3 % unau —3 MM?*
+10 % nnu +10 mm®

T3

IIpumeganmue:

* BeOuparoT HaubosblIee 3HaYeHUE A0IYCKa;
® BEIOMPAtOT HAWMEHBIIIEE 3HAYCHUE JOMTYCKa




1.1.2. IIVIMTBI U3 SKCTPYAUPOBAHHOI'O ITEHOIIOJIU-
CTHUPOJIA

B xadecTBe TENIOM30IALNN PA3TIMUYHBIX OTPAXKJAIOUIUX KOHCTPYK-
WA 30aHUN U COOPYKEHUW MPUMEHSAIOT IUIMTHI NOJUCTUPOJIBHBIE,
BcrieHeHHbIe dKkcTpynupoBanHbie URSA XPS ¢ nobaBnennem aHTH-
nupena u 6e3 Hero. [Tnuter URSA XPS npumenstor B ananazone
temreparyp ot Munyc 50 no mroc 75 °C.

[Tnutet URSA XPS He A0MXKHBI MPUMEHSATHCS IUJISI OTACIKHU ITy-
Tel IBaKyaluu JI0Jiel HENOCPEACTBEHHO Hapy Ky UJIU B 0€30MacHy10
30HY.

[Tauter URSA XPS umeroT cienyromue ycloBHbIE 0003HaUCHUS:

— HauMeHoBaHHe TOproBoil Mapku: «URSA»;

— OyKBEHHOI'0 0003HaYCHHS BUIA U3AeTus « XPSy»;

— MapKu u3Jenus B Buje OykBeHHOro obo3HadeHus N, 0603Haua-
torero 1o, uTo URSA XPS npousBoauTcs ¢ MCMOab30BaHUEM DKOJIO-
TUYECKH YUCTOM TEXHOJIOTUU BCIIEHUBAHUS;

— yepes aeduc ot 6ykBeHHoro obo3naueHust N nudposoe 0003Ha-
YEeHHE KpPaTKOBPEMEHHOU pacrpejeieHHoi Harpy3ku Il — s Har-
py3ku 150 xIla, III — nns Harpysku 250 xIla wim V — ans Harpysku
500 kIla;

— yepe3s geduc B ciydae Hanuuus B marepuane mapku N-1II antu-
nupeHa no6asnsercs cuMBoi G3 (ruIuTsl Mapku N-V BbIITycKaloT 6e3
n00aBICHUSI aHTUTTHPEHA);

— uepe3 neduc OykBeHHOE 0003HaYeHHE (POPMBI KaHTa OOKOBBIX
Y TOPLEBBIX TpaHel miuT: | — mpsimoit, L — B ueTBepTh (pucyHOK 1);

— yepe3s Jeduc pa3Mepsl 10 JJIUHE, IIUPUHE U TOJIIMHE B MUJLIU-
MeTpax;

— obo3nauenue TV.

[Tpumep ycrnoBHOTO 0003HAYECHUS U3TCTUS:

URSA XPS N-III-L-1180-600-50 TY 22.21.41-017-71451657—
2019 — mauTHl MOJUCTHUPOJIBHBIE BCIEHEHHBIE SKCTPYAMPOBAHHBIE,
BbIICP)KUBAIOIIME KPATKOBPEMEHHYIO PaCHpEEIEHHYI0 Harpys3Ky

250 xIla, Ge3 anTunupeHa u npsiMoi ¢opmoii kaHra, AnuHON 1180
MM, mupuHoi 600 MM U TommuHOM 50 MM, BbIyckaeMmble o TY
22.21.41-017-71451657-20109.

a) 0)
O
E = '

Pucynox 1 — ®opmbl kaHTa OOKOBBIX M TOPLEBBIX TPaHEH IINT
a) | — mpsamoii; 6) L — B weTBepTh

Homunanbubie pazmeps! miaut URSA XPS BeinmyckaroTcs: o aiu-
He — 1180, 1250 mm 1 2500 Mm; o mmpuHe — 600 MM; IO TONIIUHE —
20, 30, 40, 50, 60, 70, 80 u 100 mm.

Ecnu y nnutel ¢hopma KaHTa BBITIOTHEHA B 4eTBepTh (L), To momHas
HIMPHUHA IIUTHI COCTaBIIsIeT 615 MM, a nonesHas mupuHa 600 MM.

[Mnuter URSA XPS mno cornacoBaHuio ¢ MOTpeOHTENEM MOTYT
ObITh M3roToBJIeHHI 1O anuHe — 1000—4500 MM ¢ marom, KpaTHBIM
50 mm; o TonmuHe — 20—100 MM ¢ marom, KpaTHsIM 5 MM.

[IpenenbHbIC OTKIOHEHHUS OT HOMUHAJIBHBIX pa3MepoB IUT URSA
XPS npuenens! B Tabnuiie 1.5.

Tabnuna 1.5 — IlpenenbHbIe OTKIOHEHHS! OT HOMHUHAJBHBIX pa3-

MepoB T URSA XPS
HaI/IMeHOBaHI/Ie HOMI/IHaJ'ILHLIC paSMepLI, HpCZ[CJ'II;HI)IC OTKJIOHCHU A
MTOKAa3aTeIs MM OT pa3MepoB, MM

Tnsa He 6onee 2500 +5

6omee 2500 +10

[upuna 600 +2
Tosluta 20-50 +1,5

o4t 55-100 +2

®duznko-mexanndeckue xapakrepuctuku miutT URSA XPS npuse-

neHsl B Tabnure 1.6.



Tabnuna 1.6 — du3MKO-MEXaHWYECKHE XaPaKTEPUCTHUKH ILIAT 1.1.3. BETPO- THAPO3ALIUTHBIE MEMBPAHBI U ITAPO-

URSA XPS n30Js11us
Haumenosanne Mapxka nintsl Jly1st mpeA0TBpaICH S TIPOIyBaHUsI U HAMOKAHHUSI TEILJIOU30JISIIHH
oKasareJst
N-TII-G3 Bl el =Y IPUMEHSIOT BeTpo-ruapo3amuTaeie MemOpansl URSA SECO, a nis
[I10THOCTD, KI/M? or22 or20 or22 or28 3alIUThl OT MAPONPOHULAHUS — TAapoU30JsIunoHHbIe TIeHKu URSA
: 110 32 10 26 10 32 10 38 - POTpOHHI P 1L
Jlexmapupyemas SECO. O6nacTh NpUMEHEHHUS! U TEXHUUYECKHUE XAPAKTEPUCTUKHU Ma-
TEIJIONPOBOIHOCTD IIPU TEM- tepuanioB URSA SECO npusenens! B Tabnunax 1.7 u 1.8.
neparype 10 °C, Ad, B1/(m°K),
He Oouee, MPH TOJIIIUHE:
20 - 60 MM P 0.030 0.030 0.030 0.030 Tabnuna 1.7 — O6macte npumenenust MatepuaioB URSA SECO
65 -120 MM 0,032 0,032 0,032 0,032 IIpu monTa- | [Ipr MOHTaXe
BapuanTtsl npumeneHus
ITpenen MpOYHOCTH MPH CKa- )K€ CHAPYKHU U3HYTPH
tnu ipu 10% nedopmanum, 250 150 250 500 v
KTTa, He MeHee TEMJIEHHBIE CKATHBIE KPBILIN C OHUM BEHTHJIS- AM B.D
Bomonornomenue 3a 24 4, % 03 03 03 03 [[MOHHBIM 3230pOM
o 06beMy, He Golee ’ ’ ’ ’ VTenenHble CKaTHBIE KPBIIIU C ABYMsl BEHTUIIS- D B.D
T'oprouecTth I3 I'4 I4 I4 LIHOHHBIMU 3230paMH ’
Bocnamenaemocts B2 B2 B2 B2 VTenneHuble CTEHBI O/ CAallINHT, KapKaCHBIE
- ? A, AM B,D
JlpiMooOpa3ytomas crocod 13 3 13 3 CTCHDL , ,
HOCTh
ngg:::ocu TPOTYKTOB ™ ™ T T2 Bentunupyemsie dacasl A B
P Heyrtennennsie xpbliu D -
Tuipou30IISLIHUS TOJIO0B BIAKHBIX OMEIIEHUN i D
(o1 CTSIKKY)
:I::HIICHHBIQ [OKOJIbHBIE U YePIauHbIe TIEPEKPHI- A B.D




Tabmuna 1.8 — TexHuyeckne XapaKTEPUCTHKH MaTEpHAJIOB Tabnuna 1.9 — O6nacTh NPUMEHEHUS CAMOKJICSIIINXCS JICHT KOM-

URSA SECO nanuu DuPont
R - . & \ < <
URSA SECO | E = | 2% = SEEE| 245 ElzalE | 8
:r:[ = = ) S I3 g 3 g 2 £ £l g 2 =3
E = m = = m = g |3 E = : S
BapuaHThbl MPUMEHEHHU S g ? g E % S| 8
A 40 1,5 60 100+10% >2300 >230 g é § £ = E é’
AM 40 1,5 60 100+5% >850 >1000 :% 3 E g L%
B 40 1,5 60 65+5% <10 >1000 GE EE
40 1,5 60 90+5% <10 >1000 URSA SECO A * * *
URSA SECO AM * * * *
JIiist IPOKJIEHKH M YIUIOTHEHHS CTBIKOB BETPO- T'MJIPO3AIIMTHON URSA SECO B * S I
MCM6paHI)I U TTApOU3OJIALIMOHHBIX MAaTCpHUaJIOB, 4 TAKXKC IMPUKIICU- URSA SECO D ¥ * ¥ *
MATEPHUAJIBI OCHOBAHU S
BaHUA UX K BECPTUKAJIbHBIM NOBCPXHOCTAM Ha TOPLECBBIX yYaCTKax -
Kamennas/kupnuinas knajaka/0eTon/Tpex-cioinas | " s " "
IPUMEHSIOT caMOKJIesIecs 1eHTsl komnanuu DuPont, npusenen- R ——
HbIe B Tabnue 1.9. Kupnunu/ctpouTenbHblil 610K/6eTOH *
T'uncokapToH * * * * *
BopocTounslii xenob * *
OKOHHbIE/IBEPHBIC TPOESMbI * * * * *
MeTannuecknue NoBEpXHOCTH * * * * *
Kapkac nepeBsiHHBI (HEBBIPOBHEHHAS TOBEPXHOCTH) * *
Kapkac nepeBsiHHBIH (BBIPOBHEHHAS! IOBEPXHOCTB) * * * * *
JETAJIA
BrIBO/IBI TPYO (IIITACTHKOBEIC) * * *
BbiBobI TPYO (METAIITHYECKHE) * * *
JIBIMOXObI * *
JIIMOXOBI (C yTriIamMu) * * *
JIPYTOE
PemonT nopexaenuit * *
MecTa pacronoXeHust OT IBO3/CH! *
HaxnecTst * * * *

! — o pefikoit



1.2. ”HCTPYKIUHU U TIPUMEPBI PACYHETOB
HNucrpykuus no monTaxky memopansl URSA SECO

Betpo- runposamutuasie memOpansl URSA SECO (A, AM) moH-
TUPYIOT C COOJIIOACHUEM CIIETYIOIUX TPeOOBaHUMI:

— MemOpaHy cTBIKYIOT BHaxJsiecT. [Ipu 3TOM BepxHee IMOJIOTHO
MeMOpaHbI IOJKHO MEepeKphIBaTh HUYKHEE MOJOTHO Ha IIMPUHY HE
menee 100 mm. [1o BepTuKany muprHa HAXJIECTKH MOJOTHUI JOJIK-
Ha ObITh He MeHee 150 MM.

— Mem0Opany URSA SECO ykiagpiBatoT CHU3Y BBEPX, pacKaThbl-
Bas €€ NEPIEHIUKYJAPHO CTOWKaM Kapkaca, 3akperuias ee Ha 100
MM HM>KE TIOCJIEAHETO AJIEMEHTA KOHCTPYKIIMH KapKaca.

— MemOpaHy K cTOMKaM Kapkaca 3aKperisioT cko0aMu U3 HepiKa-
BEIOLICH CTAJIM UIIU TBO3/SIMHU, YCTOMYUBBIMH K KOPPO3HH.

KpenexHsble 371eMEHTHI yCTaHABIMBAIOT CO CJIEAYIOIUM ILAroM:

10 TOPU30HTAJIH, 110 CTOMKaM Kapkaca, Ho He MeHee 500 mM;

10 BEpTHKAJH, 10 Kapkacy — 300 mm;

B M€CTaX pacroyioKeHus mpoemMoB — 150 Mm;

B MECTE COCMHEHHUSI IBYX MOJIOTEH MeMOpaHbl — 150 MM.

— JI1s TONOTHUTENBHOrO KpemieHUs: MeMOpaHbl U o0ecredeHus
BEHTUJISIIUOHHOTO 3230pa YCTaHABIMBAIOT KOHTPOOPELIETKY, 3aKpe-
IJIIEMYIO K KapKacy I'BO3ASIMHU C IIMPOKOU HUISAIKOM.

— IIpu montaxe memOpansl URSA SECO Ha BHemIHUX yriax
3/1aHUs MOJIOTHO MEMOpPaHbI 3aBOAAT Ha yroJl Ha IIMPUHY HE MEHEe
300 mMm.

— MonTaxk MeMOpaHbl B MECTax OKOHHBIX U JBEPHBIX MPOEMOB
BBITIOJTHSIOT CIIEAYIOIUM 00pa3oM: MeMOpaHy pacKaThIBalOT TOBEPX
OKOHHBIX WJIM JBEPHBIX MPOEMOB M JIeTAl0T B MeMOpaHe X-00pas-
HYIO TIpOpe3b, MOCIE Yero yribl MeMOpaHbl 3arubarot Haszaz. Jlis
o0ecriedeHHsI Ha/Ie)KHOTO MPHUIIETaHUsT MEMOpPaHbl K yriiaM ImpHUMe-
HSIOT OJJHOCTOPOHHIOI aKPHUJIOBYIO JICHTY, OYTHJIOBYIO JICHTY WJIH
CHEIHATBHYIO JICHTY.

— B BepxHeM ypoBHE OKOHHBIX POEMOB, B YPOBHE TOSICKOB WJIH
[IOKOJTLHOM YacTH 3/IaHUsI MEMOpPaHy 3aBOJST Ha KaIlEIbHUK.

— Jlns oGecniedueHrst OJTHOW TepMETUYHOCTH BETPO- THAPO3AIIUT-
HOTO CJIOSl ¥ IPEOTBpAIlEHUs TIOTEPHU TEIlIa B pe3ysbTaTe KOHBEK-
MU 4Yepe3 TOPU3OHTAIBHBIC U BEPTUKAJIbHBIC HAXJIECTHI MeMOpaH,
OKOHHBIE U JIBEPHBIE TPOEMbI PEKOMEH1YETCsl TPOKJIEUTh KICUKUMHU
JICHTaMH, HalpuMep, aKpUJIOBOW JICHTOW OJHOCTOPOHHSSA, OyTHIIO-
Basi JICHTA JIBYCTOPOHHSISI U/UJIU CIICTIUATBHOMN JICHTOM.

— Jlro6oe moBpexacHHEe B MEeMOpaHe JOKHO OBITh HE3aMeIJIv-
TEJIBHO 33/IeJ1aH0 C IOMOUIBIO AKPUIIOBOH JICHTHI (OTHOCTOPOHHSIS).

[ToBpexxaeHust OONBIIMX Pa3MEPOB JIOJKHBI OBITH 3aJieNlaHbl 3a-
TIaTKaMu 13 MeMOpaHbl. B cirydae moBpekieHust OOJBINON III0MIa-
1 MeMOpaHbI €¢ He00XOIMMO TOJTHOCTBIO 3aMCHUTh.



HNucTpyknus mo monTay napousosinuu URSA SECO

[Mapouzonsuuonnsie i€k URSA SECO (B, D) moutupytot ¢
COOJTFO/IEHUEM CIIEAYIONTUX TPEOOBAHUM:

— MoHTaX MapOU30JAIMHUOHHOTO CJIOS BBITIOJHSIOT JIO OCYIIECT-
BIICHUSI BHYTPEHHEH OTACIKU MOMEIICHUS.

— [lapomsonsuuio ykIaabpIBalOT Ha IMOBEPXHOCTH, OOeCreunBast
HaxJecT noJoTHUI He MeHee 100 MMm.

— B Mecrtax cThIKa MOTOJOK/MOJ MPU HAJMYUU BBICTYTAIONMIUX W3
IUIOCKOCTH CTEHBI 0aJIOK, KOMMYHHUKAIIUH, SIMEKTPUIECKIX PO3ETOK
WJTU IPYTHX AJIEMEHTOB JISTAI0T TPOPE3U B MEMOpaHE JIJIsl POIyCcKa
JAHHBIX AJIEMEHTOB, BEIPABHUBAIOT MEMOpaHy, a 3aTeM MPOKJICHBa-
10T JIJAaHHBIE MECTa aKPUJIOBOM JICHTON (OTHOCTOPOHHEH) UJIM CTICIH-
AJIBHOM JICHTOM.

— Jlns co3pgaHusl TEPMETHUYHOrO KOHTYypa mapousoisiuuio URSA
SECO 3akperuisioT B ypOBHE I10JIa U TMOTOJIKA OyTHUIOBOH JICHTOU
(nBycTOpOHHEH).

— B MecTax mpuMBIKaHUS TAPOU3OIISIITUN K OKOHHBIM U JIBEPHBIM
IpoeMaM €€ 3aBOJAT MO/ OKOHHBIN/ABEPHON OTKOC U 3aKPEILISIIOT Ha

JIEPEBSIHHOM KapKace C MOMOIIbI0 aKPUJIOBOM JICHTHI (OJJHOCTOPOH-
HsIS) WA Oy THUIIOBOM JICHTHI (IBYCTOPOHHSIS).

[Tapousonsiust MOXKET OBITH MpHXKATa JACPEBIHHBIM KapKacoM,
€CJI OKOHHBIN/JIBEPHOM AJIEMEHT YCTaHABIMBAETCS MOCIE MOHTaXa
MIAPOU3OJISILUH.

— IIpoembl OKOH U JBepel PEeKOMEHAYETCs OMOJHUTENIBHO 00-
paboTaTh KJIEHKUMHU JICHTAMH, HAIPUMEpP, aKpPHJIOBOW JICHTOW OfI-
HOCTOPOHHEH, OyTHUJIOBOM JIGHTOH JBYCTOPOHHEH W/WJIW CHEIUalb-
HOM JIEHTON

— HeOonbine nmoBpexaeHUsI TapOU30JIAINHU CIACYEeT 3a/1eTbIBaTh
HE3aMeJTUTENIBHO C IOMOIIbI0 aKPUIIOBOH JIEHTHI (OZTHOCTOPOHHSISA).

[ToBpesxeHust GONBIINX pPa3MEpPOB CIENYET 3aebIBaTh C MOMO-
LIBIO 3aIJIaTKU U3 MApOU30JISILNH, 3aKPEINIEHHON KJIEUKOW JIEHTOM.
Ecnu noBpesxieHa OompInas Mmiomaas Napou3oisuu, ee HeoOX0au-
MO IOJIHOCTBIO 3aMEHUTb.



MPUMEPBI TEIVIOTEXHUYECKHNX PACUETOB
OT'PAKTATOINX KOHCTPYKIIMI JKAJIBIX 3JAHWI

TENJIOTEXHUYECKWI PACUET
®ACAJIA )KIJIOTO 3IAHUS

Kunoe 3nanue B . Cankt-IlerepOypr. CTeHs! U3 ra3o0eToHa TOJ-
mrHo# 400 MM; Teruton30asuHoHHBIH citoi — miauTel URSA TERRA
34 PN, obnunoBanHble KupnuuoM. TpeOyeTcst paccunTaTh TONIIUHY
TEIJIOM30JILIUOHHOTO CJIOSI TPU TPEXCIOMHOM Kiajake (puc. 1)

Vst

[B¥]

Puc. 1

1 — razoberonnble Onoku «Aeroc» D 600, pasmepst ([IxIIxB)
600x400x250 MM; K03(D(HUIUEHT TEMJIONPOBOAHOCTH OJIOKa HMIMPUHOMN
400 mm — A . = 0,35 Br/(M°C);

2 — rennon3onsaunoHHb Matepuan — nauTel URSA TERRA 34 PN, To-
IMHOM 6; ko3 puunent rernonposoanoctu A, = 0,038 Br/(m°C);

3 — TEXHOJIOrMUECKUH 3a30p (HEBEHTHIIMPYEMasi BO3AYIIHAS [TPOCIIOHKa);
TeMrieparypHoe corpotuBienune R3 = 0,15 (m-°C)/ Br;

4 — xepaMHuYecKuil Kuprnud oOnumoBouHbIH, «Kopamm Teum», pasmep
(IxIIxB) 250x120x65 mM; KO3(pOHUIMEHT TEIIONPOBOAHOCTH A, =
0,34 Bt/(m-°C);

Pacuernsie ko3 dumments TemnonpoBoaHocTu A, Br/(M-°C) npu-
HATHI 10 Tadauue T.1 /1/.

Tpebyemoe conpoTUBIICHUE TEIIONEpeIaue CTEHbI IBIAETCS PyHK-
[MEN YuCIIa Tpajpyco-CyTOK OTONUTENBHOTO neproza (D,):

D,=w,-t)Z,

rje: t — pacueTHas TeMIEpaTypa BHYTPEHHETO BO3JyXa XKHUIIBIX
nomerennit papaa 20 °C /1/;
[e]
t ., Z, — cpennss temneparypa (-1,8 °C) ¥ IpOJOIKUTENBLHOCTh
(220 cyT.) mepuona co cpeaHe CyTOYHOW TEMIEpaTypoil BO3TyXa
Hke win paBHoit 8 °C /1/. [Ipu naHHBIX 3HAUEHUAX TEMIIEPATYPHI U
HNPOAOIKUTENBHOCTH OTONUTEIBHOIO IEPUO/IA, TPATYyCO-CYyTKH OTO-

IMUTEJIBHOIO MEpUOoJa COCTABIIAOT
D, = (20— (- 1,8)) 220 = 4796

3nadyenne R i Benuunnel D d, ominyaromielics ot TabinuyHBbIX,
tabmuua 3 /1/ n.l — xunele, 1e4yeOHO-NIPOPUITAKTUIECKHUE IETCKHE
YUPEXICHHUS, IKOJIbI, HHTEPHATHI, TOCTHHUIBI M OOIICKUTHSL, OTIpe-
nemnsiercst o Gopmyue

R =a*D +b
req d

rae a = 0,00035; b= 1,4.
Hopmupyemoe compotuBienue teronepenade R cocrasisier
req
3,07 m? °C/Br.
Pacyer 00wIero conpoTusiieHus Teruionepenaye R TpexcionHom
KOHCTPYKIIUHU CTEHBI, pUc. |



OO11ee CONPOTUBIIEHHE TETLIONEPENAYE R TPEXCIOWHON Orpakia-
IOIIeH KOHCTPYKIUU C OAHOPOJHBIMM CJIOSIMU OIIPENENSETCS COOT-
HOILIEHUEM

1 hy 5 hy 1
Ry=—+—+—+R3+—+— M °C/Br
O™ @ne  Aip | zp 37T 4 T gy

rae o = 8,7 Br/(m**°C) u a_, = 23 Br/(M** °C) — ko3 punuenTs!
TEIJIOOT/IaYM BHYTPEHHEH M HApPYKHOM MOBEPXHOCTH CTeHbI /1/. Hy-
Mepalus cllaraéMbIX B OpMYJie COOTBETCTBYET HyMepalluu CIIOEB,
IIPUBEICHHON Ha PUCYHKeE |.

OOwee conpoTuBIeHKE TemIonepenade R pasHo

)

Ry =1,8+ 0,035 M2 °C/BT; M2 °C/Bt

TOJ'IIIII/IHy TCILJIOU30JIAIIUOHHOIO CJIOS HAXOJAUM U3 YCIIOBUA:
R <R
req 0

OO1miee compoTHBIEHUE TEIIONEpeaade 3aBUCUT HE TOJBKO OT
XapaKTePUCTUKU MaTepHalioB U TOJIIMHBI CJIOEB, COCTABIISIOMINX
OrpakJICHUE, HO U OT HAJIMYUs BHYTPEHHUX CBSA3€H B KOHCTPYKLUH,
SIBIISIFOIIMXCS TEIUIONPOBOAHBIMU BKIIIOUEHHSIMH, a TaKKe OT TOTO,
KaK M KaKhe MMEHHO MPOYUe OrpaXkKJICHUs MPUMBIKAIOT K pacuyeTHO-
My. DTH (aKTOPbI YUYUTHIBAIOTCS ¢ IOMOIIBIO KO3 PUIIHEHTA TETLIO-
TEXHUYECKON OTHOPOAHOCTH I, KOTOPBI MOXKET OBITh paCCUMUTaH KaK
npou3sBeieHne Ko3(pPUIIMEHTOB, OLIEHUBAIOIIUX Pa3In4Hble (HAKTO-
PBI, BO3MYIIAIOIINE OTHOPOTHOE TEMIIEPATYPHOE TIOJIE:

l":l"]'l”z'l”j,

TJE 1), T,, T, — KOOQ(UIMEHTHI OLIEHKU BHYTPEHHUX KPETUICHUA B
OTrPaKJIEHUU U IPUMBIKaHUS APYTUX OI'PAXKACHUN K PACUETHOMY.

Onenka ko3 GuUIMEHTA I, CBA3aHA C PACYETOM TPEXMEPHOIO TEM-
HEepaTypHOIrO I0JI HEOJHOPOAHOro orpaxkiacHus. Tak, Hampumep,
JUTSL TPEXCIIOMHBIX CTE€H C Hapy XHBIM KMPIUYHBIM CIIOEM U TEIJIO-
M30JISIUOHHBIM CiIoeM ToamuHOoW 100 MM ¢ NpsSMBIM aHKEPHBIM
KPEIJICHUEM NIPH BHYTPEHHEM SYEHCTOOETOHHOM CJIO€ IIIIOTHOCTBIO
600 kr/m* koo puuuent r, = 0,78.

Hannunue OKOHHBIX OTKOCOB B CTEHaX, OIMOPHBIX «CTaKaHOB)» 3€-
HUTHBIX ()OHAPEN B HOKPHITHSX, BEITSIKHBIX BEHTHIIAIIMOHHBIX [IaXT
onenuBaetcs Kodpduuuentom r, = 0,90.

Koodpuuument r, y4uThIBaET TEMIONPOBOAHOCTH ra300€TOHHBIX
0JIOKOB C IIEMEHTHBIMH WJIM KJIEEBBIMU IIBaMU KJaakH. LleMeHTHbIE
U KJIeeBBbIC IIBBI UMEIOT TEIMJIONPOBOAHOCT 3HAUUTEIBHO O0Jiee BbI-
COKYI0, UeM MacCHUB MaTepuasa, U, cJIeI0BaTeIbHO, COIPOTUBIICHNE
Teruionepeaye ciost ymenoiuaetcs. [Ipu knanke ra300eTOHHBIX 0710~
koB D 600 Ha kJ1eto (TonmuHa mBa 2 MM) K03 GHUITUEHT TeNI0TeXHU-
YECKOU OHOPOIHOCTH T, = 0,96, Iy Ki1aake ra300€TOHHBIX OJIOKOB
D 600 na pactBope (TonmmHa 1mBa 10 MM) KO3QPHUITUSHT TETIOTEX-
HUYECKOH otHOpoaHOCTH T, = 0,82.

Ipn ko3 punnenTe TEMIOTEXHUUECKON OnHOpOaHOCTH T, = 0,96
pe3yabTUpylolee 3HaueHue r cocraniset 0,674.

TonmuHa TEMIOU30IALUOHHOIO MaTepuaja OMpeAeseTcs] U3 Co-
OTHOLLECHUS .
(Rreq —Ry) - 5 5,,

unpur = 0,674 ona paBHa

0,038
0 =(3,07-13) 0o = 0,072 m

[Tpn k03 PULMEHTE TEMIOTEXHUYECKON OIHOPOIHOCTH T, = 0,82
pesyapTupytouiee 3HaueHue r cocrasiser 0,576. [Ipu aTom 3HaueHUN
I TOJILMHA TEMJIOU30JIAIMOHHOI0 MaTepraja paBHa

5 = (3,07 —1,8) % = 0,084 M



[TonyueHHble 3HAUYE€HUS OKPYIVISIOTCS 10 OJNMIKAHIIEro LEIoro
3Ha4YeHUs B OOJIBIIYIO CTOPOHY, UCXOASI U3 HOMEHKJIATYpPbl TOJIIUH
rennon3onsauuoHHbIX WHT URSA TERRA 34 PN, BbimyckaeMbIx
npoussonureneM: 50, 100 mm. BoiOupaeM TONIIMHY TENIOU30JIA1IH-
oHHoro cnost 100 mm.

Torna obmee conporusienue Temonepenade R OGyner pasuo

Ro= 1.8+ = 4,43 M2 °C/Br
0,038

C yueroM ko3dduimeHTa TEmIOTeXHUYECKOH OIHOPOIHOCTH T =
0,674 conpoTHUBIIEHHE TEIIONEPESaUe COCTABUT

Ro =Ry r=443 0,674 = 2,99 °C/Br

ITpu r = 0,576 conpoTHBIeHHE TeNIonepesaye paBHO

Ro=Ry r=443 0,576 = 2,55m*°C/Br

Pe3ynbraThl pacueToB MOKa3bIBalOT, YTO OOLIEe CONPOTUBIICHUE
Temionepenaye R He cOOTBETCTBYET TpeOyeMOMY CONPOTUBIIEHUIO
Teronepenaye Rreq, MpU TOJIIIMHE TENIOU30JsIHnoHHOro ciost 100
MM 1 3HadeHusx r = 0,674 u 0,576.

Bo3MOXKHBI Cie/yfolIHe BAPHAHTEI BHIMOTHEHHS yCaoBus R <R :

— HCIIOJIb30BaTh TEIUIOM3OJAIMOHHBIN MaTepual C MEHBIIUM KO-
5(QUIHMEHTOM TETLIONPOBOIHOCTH A ;

— WCIOJI30BaTh HWCXOMHBIH  TEIMJIOW3OISIUOHHBIA  MaTepual
URSA TERRA 34 PN ¢ K03 )UIUEHTOM TEMIONPOBOIHOCTH A, =
0,038 Bt/(M-°C) mpu TOJNIIHMHE TEIJIOU30IAMHOHHOTO ciios 150 M,
00pa30BaHHOTO JBYMS CIOSMHU TEIIOU30ISMOHHOIO MaTepHaia.

[Ipn ucnonp30BaHWM TEILIOM3OMSALMOHHOTO Marepuaia URSA
TERRA 34 PN ¢ ko> puunentom rernonposoanoctu A, = 0,038 Bt/
(M-°C) TONMMHON TETION3OJISIITUOHHOTO cJios 150 MM ob1ee corpo-
TUBJICHUE TeTonepenade R Oyner paHo

— ﬁ _ 20
Ro= 1,8+ 0038 = 5,74 m” °C/Bt

C yderom ko3¢ (uULIMEHTa TETUIOTEXHUYECKONH OTHOPOAHOCTH T =
0,674 compoTuBIEHUE TEIJIONepeaade COCTaBUT

Ro=R, r=574 0,674 =387’ °C/Br

ITpu r = 0,576 conpoTUBIEHUE TEMIONEPEAAYE PABHO

Ro=Ry r=574 0,576 = 3,31 M’ °C/Br

BBIBOI: TEIIOTEXHUYECKUI PACUET TPEXCIOMHON KJIAJKH HAPYIXK-
HBIX CT€H kujoro goma B I. Cankr-IlerepOypre ¢ ncnonb3oBaHuEM
teronzoisuuonnoro Matepuaga URSA TERRA 34 PN, razobe-
TOHHBIX 06J10k0B D 600 TonuHo#i 400 MM, 0OJIUIIOBOYHOIO KHpIHYA
TOMIMHON 120 MM MOKa3bIBAET, YTO HOPMHUPYEMOE COIIPOTUBIICHNE
Tennonepenaye R -~ obecriednBaeTcs MpH TOMIINHE TEMIOM30IIALIH-
oHHOro cyos 150 MM, 00pa30BaHHOrO ABYMsI CIOSAMHM TEIJIOU30JIs-
IIMOHHOTO MaTepuana ¢ Ko3(p(UUMEHTOM TEILIONPOBOIHOCTH A, =
0,038 B1/(M-°C), npu ko3 unineHTax TermIoTeXHUUECKONH 0JHOPO/-
HOCTH Orpajaarouiei Koncrpykuuu r = 0,674 u 0,576.

TEIVIOTEXHUYECKH PACYET HABECHOI'O BEHTH-
JIMPYEMOI'O ®ACAIA 7KNJIOTI'O 3IAHU A

PenoBanus tomoB cepuu 515/5 B 1. MockBe. TpebyeTcs BHIIOTHUTH
TEIVIOTEXHUYECKUN pacyeT HaBECHOTO BEHTUJIMpyeMoro ¢acanaa
(HB®), ycTaHaBimBaeMoro Ha CyIieCTBYIOIIYIO CTEHY U3 IIIJIAKOKe-
pamM3uTOOCTOHHBIX MaHenel. Tpebyercs onpeaenuTh TOMUIMHY Te-
IJIOM30JIILIMOHHOTO CJIos JUIsl obecrieueHus: TpeOoBaHUI TEmI0BOM
3aIUTHI 31aHUSL.

KoHcTpyKIus CTeHbI

1 — mrykarypka Tommunoi h = 0,02 M; kodddunmrenT Temmonpo-
BofHOCTH — A, = 0,76 B1/(M°C);

2 — NIJTAKOKEPaM3UTOOETOHHBIE MAHENU TouHON h, = 0,4 M; Ko-
>¢puument Temnonposoanoct — A, = 0,67 Br/(m°C);



3 — rennonsonsauuoHHbl MaTepuas — nautel URSA TERRA 34
PN, Tonmuno# 8; koapduuenT Temnonposoanoctu A, = 0,038 Bt/
(-°C);

Puc. 2
4 — maponmpoHWIAEMbII BETPO3AIIUTHBIA MaTepHal C BO3MOXHOCTBIO
Biarozamuthl URSA SECO A, Tonmmunao#i 100 MKM;
5 — BEHTHIIUPYEMBbIil BO3IYIIHBIHN 3a30p TomuHol hS = 0,15 M, Temnepa-
TypHoe conporusienue R4 = 0,18 (m°C)/ Br;
6 — (acajHas naHeNb U3 MIEHOMOJUYpeTaHa, ToinmuHoi h6 = 0,04 M; Ko-
s unuent reronposonnoctu A . = 0,05 Br/(m°C).

Tpebyemoe conpoTUBIICHUE TEIIIONEPEIaue CTEHbI IBIAETCS QYHK-
IIMEN YHCIIa TPagyCco-CyTOK OTONMTENBHOro nepuona (D, ):

Dd - (tint o th) .th ’

rje: t — pacueTHas TEMIEPAaTypa BHYTPEHHETO BO3IyXa XKUIIBIX
nomenienuit pasua 20 °C /1/;

t . Z — cpennss temneparypa (-3,1 °C) ¥ mpOmOIKUTENBHOCTD
(214 cyt.) nepuona co cpeqHel CyTOUHOW TemmepaTypoil Bo3ayxa
Hke vk paBHo# 8 °C /1/. [Ipu 1aHHBIX 3HAYCHUSX TEMIIEPaTyphl U
MPOIOJIKUTEIBHOCTH OTOMUTENBHOIO IEPUOAA, TPAAYCO-CYyTKH OTO-

IIUTCJIBHOT O Hepnoz[a COCTABJIAOT
D, = (20— (- 3,1)) =214 = 4943,4

3HaueHUe Rreq i BenuuuHbl D d, oTinyaronieiics oT TaOJIUYHBIX,
tabmuua 3 /1/ n.l — xunele, 1e4eOHO-IPOPHIAKTUYECKUE IETCKUE
YUPEXKICHU S, IITKOJIbI, HTHTEPHATHI, TOCTUHHUIIBI U OOIISKUTH I, OTIpe-
nensieTcst mo popmyie

R =a*D +b,
req d

rae a= 0,00035; b = 1,4.
Hopmupyemoe compoTuBieHuEe Temionepenaye qu COCTAaBIISIET
3,13 m? °C/Br.

Pacyet obuiero conpoTusienus Temonepenade R tpexcioinoii
KOHCTPYKIIUU CTEHBI, pUC. 2

OOwee conpoTUBIEHHE TeIUIoNepenaye R =~ orpaxkmaromen KoH-
CTPYKLHH C OJHOPOJHBIMU CIIOSIMU ONPEAEIAETCS COOTHOILEHUEM

1 h1 hz 1) h6 1 20
Rp=—+-—+--2+-—+Ry+—=+—, ™ °C/Br
O aine A | Azp  Asp 5T Aes | ext’

rae o = 8,7 Br/(m** °C) u aex t = 23 Br/(m* * °C) — koappunueHTsI
TEIJIOOT/IaYM BHYTPCHHEH 1 Hapy »KHOW TTOBEPXHOCTHU CTEHBI /1/.

OOuee conpoTuBieHKe Temonepenade R pasno

0,1

Ro = 1,762 + 5o,

m” °C/Br,



TOJ'IH_II/IHy TCIJIOU30JIANUOHHOTO CJIOA HAXOAUM U3 YCJ'IOBI/IH:
R <R
req 4

Hanuune BHYyTpEHHUX CBSA3€H MHOTOCIOMHON OIPaKAArOLIEH KOH-
CTPYKILIMH, SIBJISIOUIMXCS TEIUIONPOBOAHBIMU BKIIIOUEHUSMU, yUH-
THIBAE€TCS C MOMOIIBI0 KO3(ppUIIMeHTa TeMIOTEXHNYECKOW OHOPO/-
HOCTH T.

Jlns pasnuuHBIX Orpa)iA€HUN BeIMYMHA KO3(dULMEeHTa Terio-
TEXHUYECKON OTHOPOJAHOCTHU B 3aBUCUMOCTHU OT UX KOHCTPYKILIUH KO-
nebnetcs B mpenenax 0,6—0,98.

JIs1 TpeXCIOMHBIX CTEH C CJI0EM TEIIOU30JISIIIMOHHOTO MaTepuana
C MPSIMBIM aHKEPHBIM KpEIJICHHEM (KpeTyieHHe B IIOB KIaJKU Yepe3
6 ci0€eB 10 BEPTHKAJH, IIar no ropuzoHTanu — 600 MM, auameTp
aHkepa He Oonee 6 MM) HauMEHbLIEE 3HaYeHUE I, paBHO 0,75 mpu TOI-
HiHe Teron3oasuonHoi mutsl 200 MM. Micnonbs3yem 370 3Have-
HHE B JAJBHENIINX pacyeTax.

Tak)ke HE0OXOAMMO y4eCThb, YTO IPUMEHEHHE MACTUK, KJIEEB-Tep-
METHUKOB JJIs1 33JIeJIKHU IIBOB MEX Yy MaHEIsIMU IPUBOJUT K Hapylle-
HUIO OJHOPOJHOCTH JAHHOI'O CJIOSI B MHOT'OCIOMHOM OrpaJaromien
KOHCTPYKIIMU U CHM)KEHMIO COMPOTHUBIIEHUS Teruionepenade. Hamu-
qre BHYTPEHHHUX CBSI3€H 3TOTO CJ10sl yUUThIBaeTCs K03hduuneHTom
TEIUIOTEXHUYECKON OJIHOPOIHOCTH T,, paBHoro 0,88.

Pesynprupytomee 3HaueHue ko3(duumueHTa TENI0TeXHUYECKON
OJTHOPOJIHOCTH I' ONPEIENAETCA MPOM3BEAECHUEM KOI(DDUIIMEHTOB T,
u 1, u cocrapiser 0,66.

C y4eToM pe3yabTHPYIONIETo 3HaYeHUs Ko PHImeHTa r ToIuHa
TEMJIOU30ILIUOHHOI0 MaTepHala ONPEAeIsIieTCsl COOTHOLIEHUEM

(Ryeq— Ro) -2 =35,

Y nipu 3HadeHuu r = 0,66 paBHa

§ = (3,13 —1,762) % =0,79 M

[TonyueHnHoe 3HaYe€HUE TOJIIMHBI TEIIOM30ALUOHHOIO MaTepHa-
Ja OKPYTJIsieTCsl A0 OMMKAMIIEero 1MeJoro 3HaueHus B OONBIITYIO CTO-
POHY UCXO/s N3 HOMEHKJIATy PbI TOJIIINH TEIIOM30ISIUOHHBIX TUIUT
URSA TERRA 34 PN, BeimyckaeMbIx npoussoxutrenem: 100 mm.
Torna obmee conporusienue Temonepenade R Oyner pasHo

_ 01 20
Ro = 1,762 + 5= = 4,39 w” “C/Br

C yderom ko3 (uLIMEHTa TETIOTEXHUYECKONH OIHOPOAHOCTH I =
0,66 conpoTUBIIEHHE TEIJIONEpeIade COCTABUT

Ry =R, r=439 0,66 =289 wm °C/Br

R, He obecrmeymBaeTCs MPU MCMOIB30BAHUM TETUIOM30ISAIIUHOHHOTO
matepuaia URSA TERRA 34 PN tonmunoit 100 mm 1 koadpdunu-
€HTE TEMIOoNPOBOAHOCTH A, = 0,038 Br/(m - °C).

J1J1s1 BBITIOJTHEHUSI YCIOBUS qu < R MOXHO HCIOJIb30BaTh CIICIY-
IOLI1E€ BApUAHTBI:

— MPUMEHUTH TETIOM3OJISIIIMOHHBIA MaTepuan Toamuaon 100 Mmm
C MEHBIINM KO3()(QUIIMEHTOM TEMIONPOBOIHOCTH A,

— WCTIOJI30BaTh HWCXOMHBIM  TEIMJIOW3OISLIHMOHHBIA  MaTepual
URSA TERRA 34 PN ¢ k03(p)HIHEHTOM TEMIONPOBOAHOCTH A, =
0,038 B1/(M = °C) mipu TOJIIIMHE TETJIOU30IAIHOHHOTO cJiosi 150 MM,
00pa30BaHHOTO JBYMS CIOSIMHU TEIIOM30ISIMOHHOIO MaTepHaia.

[Ipu wucnonp3oBaHMM TeIIOU30IsALMOHHOIO MaTtepuana URSA
TERRA 34 PN ¢ xoad¢unuentom temnonposoanoctu A, = 0,038
Bt/(m * °C) TONIMHON TETION30ISIIIUOHHOTO ciost 150 MM oO1ee co-
NPOTHUBJIEHUE TeruIonepenaye R Oyner paBHo

Kak BunHO U3 pesyibrara pacueToB, BBIIOIHEHHE YCIOBHA R <

B 015 20
Ro=1,762 +—0’038 =571 m" °C/Bt

C yderom ko3 (uLIMEHTa TETIOTEXHUYECKONH OIHOPOAHOCTH T =
0,66 conmpoTUBIIEHHUE TEIJIONEPEIaye COCTABUT



Ro =Ry, r=5,71 0,66 = 3,77 m* °C/Br,

YTO 00EeCTeYrBaET BHIIIOTHEHUE YCIOBUS Rreq <R..

BBIBOMI: TEIJIOTEXHUUYECKUH pacyeT HABECHOTO BEHTUIIMPYEMOTO
(bacana, ycTaHAaBIMBAaEMOT'0 Ha CYIICCTBYIOIIYIO CTEHY U3 IIJaKOKe-
pPaM3UTOOETOHHBIX MaHeNeH XKujaoro foma cepuu 515/5 B r. Mockse ¢
MCIOJIb30BaHUEeM Terutonsoisnuonnoro Mmarepuaia URSA TERRA
34 PN mnoka3sbIBaeT, YTO BBHIOJIHEHHUE TPEOOBAHMUS 1O COMPOTHUBIIC-
HUIO TeIuIonepeaaye 00ecneuyrnBaeTCs Py TONIIUHE TETION30IIS -
OHHOTO cJ10s 150 MM, 00pa30BaHHOTO JIBYMsI CIIOSIMH TETIIIOU30JISIITHU-
OHHOT'O MaTepHaa.

TEIVIOTEXHUYECKHUMN PACYET CTEHBI )KIMJIOT'O 3/1A-
HUA 11O 3BAINUTE OT NEPEYBJIA’KHEHU A

Kwunoe 3qanue B 1. MockBe. CTeHbI U3 Ta300eToHa ToamuHon 400
MM; TETIOM30JIAIHOHHBIN CIION U3 TEMJIOU30ISAIHMOHHOTO MaTepua-
na — it URSA TERRA 34 PN, o6iuIi0oBaHHBIX KUPIIHYOM. 30HA
BJIQYKHOCTH — HOPMaJIbHasl. BIaXHOCTHBIA PEKHUM TOMEIIEHUN —
HOpPMaJIbHBIM. YCIIOBUS JKCIUIyaTallUd Orpa)kIAroIlell KOHCTPYK-
un — A.

TpeOyercst onpenenuTh HEOOXOAUMYIO TOJIIHUHY TETIOU30JISIIHU-
OHHOTO CJIOSl ¥ BBITIOJTHEHHE TPeOOBaHUH MO 3aIIUTE OT MePeyBIAK-
HEHUs OTrpaxKJarolieidl KOHCTPYKIUH.

KoHcTpykius cTensl
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1 —razo6eTonHbIe O70KH «Aeroc» D600, pasmep (AxI1IxB) 600x400x250
MM; mupuHa 6;10ka 400 MM;

2 — rermtoun3onsnroHHbli MaTepual URSA TERRA 34 PN, tonmuHoii §;
3 — TEXHOJOTHUYECKHH 3a30p (HEBEHTIIIMPYyEMas BO3MYIITHAS TPOCIONKA);
4 — xepaMu4eckuil Kupnud oOnunoBouHslid, «Kopamn TBum», paszmep
(AxIIxB) 250x120x65 mm; Tormunaa 120 MM.

TennoTeXHUYECKHE XapaKTePUCTUKU MAaTepHalioB OTPaKICHUS
NpUBEACHBI B Tabnuie 1, HymMepalus MaTepHaioB COOTBETCTBYET
MIPUBEJICHHON HA PUCYHKE 3.
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I'azo0eToHHBIE OJ0KH
1 D 600 0,4 | 600 | 035 1,143 | 0,17 12
Marepuan
2 |URSA TERRA 34 RN 0,15 30 | 0,038 | 4,054 |0,384 3
PRO
3 Hesentunupyemas Bo3- 015
JUyITHAs MPOCIIOHKa ’
4 | Kupruu obnunoBounsiii | 0,12 | 1600 | 0,34 0,353 | 0,14 2

Tpebyemoe conpoTUBIICHNE TEIIONEpeIaue CTEHbI IBIAETCS QYHK-
IMEel YmcIa rpayco-cyToK OTOnUTeNbHOro neproza (D,):

D,=@,-t)Z,

e t — pacueTHas TEMIEpaTypa BHYTPEHHETO BO3JyXa XHUIIBIX
nomMenienuit pasua 20 °C;
o
t ., Z, — cpennss temneparypa (-3,1 °C) ¥ mpOmOIKUTENBHOCTD
(214 cyT.) mepuona co cpenHel CYyTOYHON TeMIepaTypou BO3ayXa
Hke K paBHoi 8 °C /1/. [Ipu naHHBIX 3HAYCHUSIX TEMIIEPaTyphl U
IPOIOJIKUTEIBHOCTH OTOIMUTENBHOIO IEPUOAA, TPALYCO-CYyTKH OTO-

IMUTCJILHOI'O IIEprUoaa COCTABIIAIOT

D, = (20— (- 3,1))*214 = 4943,4

3HaueHUe Rreq I BenunuuHbl D d, oTiinyaromeiics oT TaOJIUYHBIX,
tabumma 3 /4/ n.l — xuiele, JIe4eOHO-TPOPHITAKTUYCCKUE IETCKUEC
YUPEKICHUS, IIKOJIbI, HHTEPHATHI, TOCTUHHIIBI U OOIIEKHUTHS, OTIpe-
nensercs no Gopmyse

R =a-D +b,
req d

rae a=0,00035; b = 1,4.
Hopmupyemoe comporusieHue teruonepenade R cocrasiser
req
3,13 m? °C/Br.
OO1ee cONpOTUBIIEHHE TETLIONEPENAYE R TPEXCIOWHON Orpaxia-
IOLLEH KOHCTPYKUHUH C OJHOPOAHBIMU CIOSIMU ONPEAEIISIETCS COOT-
HOIIICHUEM

rae o = 8,7 Br/(m**°C) u a_, = 23 Br/(m* * °C) — ko3 punuenTs
TEIUIOOT/aYM BHYTPEHHEN ¥ HAPYKHON MOBEPXHOCTH CTCHBI /1/.
OGwiee conpoTuBeHHe Tenonepeaade R pasHo

_ 5 20
Ry=1,8+ 0,038" M~ °C/Bt

TOJ'IHII/IHy TCILJIOU30JIALMOHHOI'O CJIOS HAXOJUM U3 YCIIOBUSA:
R <R
req 0

KoaddunmeHT TenaoTexHnueckoi OqHOPOIHOCTH MHOTOCIONHON
orpakJaromeil KOHCTpYKIUU OepeM M3 IEepBOro IpHUMepa pacue-
Ta, pe3yibTUpYIOIIee 3HaUeHue r KoToporo coctanisier 0,674 — npu
KyaJike ra300eToHHbIX 610k0B D 600 Ha knero (r, = 0,96) u 0,576 —
pH KJajike ra3o0eTonnbIx 6;10k0B D 600 Ha pacteope (r, = 0,82).

TonmuHa TENIOM3OISUOHHOIO MaTepHalia OMpeaeIsieTcs] U3 co-
OTHOILICHUS

>

A
(Rreq _RO)'%za

’



nnpur = 0,674 ona cocraBuser
0,038

0 =(3,13-1,8) 0o = 0,075 m
ITpu r = 0,576 TonuMHa TEIIOM30ALMOHHOIO MaTepuaia paBHa

0,038

6 =(313-18) =

= 0,088 m

[lony4yeHHbIE 3HAUEHU ST TONIUHBI TEIION30JISIIITUOHHOIO MaTepua-
Ja OKPYTIAIOTCA 10 ONMKaiIero 1enoro 3HaueHus B 00JIBIIYIO CTO-
POHY, UCXO/1sl U3 HOMEHKJIATy Pbl TOJIILHH TENJION30ALIMOHHbBIX TUIUT
URSA TERRA 34 PN, BeinyckaemsIx npousBoguteneMm — 100 mm.

Torna obee conporusienue Temonepenaye R Oyner pasuo

_ 01 20
R0—1,8+—0,038 = 4,43 m" °C/Bt

C yderom ko3 (UIIMEHTA TETUIOTEXHUYECKONH OTHOPOMHOCTH T =
0,674 conpoTHBIEHHUE TENJIONEPEaAUYE COCTABUT

Ro =Ry r=443 0,674 = 2,99 m* °C/Br

ITpu r = 0,576 conpoTHUBIEHHE TEIIONEPESAUE PABHO

Ro =Ry r=443 0,576 = 2,55 m* °C/Br

PesynbraThl pacueToB MOKAa3bIBAIOT, YTO HOPMUPYEMOE COITPOTHB-
JIeHHe Terutonepeaaie R, mpesermaer o01iee COnMpOTUBIICHUE Te-
monepeiade R mpu TOMIMHEE TEMIOU30IAIMOHHOrO0 cios 100 MM n
sHaueHuax r = 0,674 u 0,576.

Bunum, 4To mosy4yeHHBIE pe3yIbTaThl AaHAJIOTUYHBI PE3yJbTaTam
NEPBOIo MpUMEpa, OITOMY JalbHEUIINEe NEHCTBUS MO BHIITOJHEHUIO
yenosusa R | <R B 3TOM IpHMepe TakKe COBIANAIOT C MEPBBIM MPH-
MepoM. [ToBTOpUM UX MOITHOCTEIO.

Bo3MOkHBI ciie1yION€ BAPUAHTHI BBITIOJIHEHU S YCIIOBU S Rreq <R

— WCIIOJIB30BaTh TEIUIOM3OJAIIMOHHBIN Marepuan ToimuHon 100
MM € MEHBUIUM KO3 (PUIIHEHTOM TEILIONPOBOAHOCTH A, ;

— HCIONB30BaTh HCXOMHBIM  TEIJIOU3OJSAIHOHHBIA  MaTepual
URSA TERRA 34 PN ¢ k03Q)HIHEHTOM TEMIONPOBOAHOCTH A, =
0,038 Bt/(M-°C) mpu TONIIHUHE TEIJIOU30IAIMHOHHOTO cost 150 M,
00pa30BaHHOTO JBYMSI CIIOSIMH TETUIOM30JISIIUOHHOTO MaTepuaia.

[Ipu wucnonp3oBaHWM TEILUIOM3OISAIIMOHHOTO Marepuaia URSA
TERRA 34 PN ¢ xoad¢unuentom temnonposoanoctu A, = 0,038
B1/(M-°C) TonmuHON Termon3oasauuoHHoro ciost 150 mm obmiee co-

NPOTHBJIEHHUE Tertonepeaade R OyneT paBHO
0,15 20
= 4+ =2 =
R,=1.8 0.038 5,75m” °C/Bt
C yderom ko3 (uLIMEHTa TETIOTEXHUYECKONH OIHOPOAHOCTH I =

0,674 conmpoTHUBIEHHUE TEMJIONEpeaade COCTaBUT

Ro=R, r=575 0,674 = 3,88 M °C/Br

[Tpu r = 0,576 conpoTUBIICHUE TEMJIONEpeaade PAaBHO

Ro =R, r=5,75 0,576 = 3,31 m* °C/Br

BriBon: TenorexHuuyeckuii pacuet (acaaa JKuioro goma B . Mo-
CKBE TPEXCJIOMHOW KJIAJKHU CTEH C UCIOJIb30BAHUEM TEIIIOM30JISIIH-
onnoro matepuasia URSA TERRA 34 PN, razo6etoHHbix 6510K0B D
600 tonmuuoit 400 MM, OOMMIIOBOYHOTO KHpruda TodmuHONH 120
MM IOKa3bIBAET, UTO:

Hopmupyemoe conporusienue temnonepenaye R o obecrnieunBa-
€TCs TIPU TOJIIIUHE TETUION30JAIHOHHOr0 cinost 150 MM, oOpa3oBaH-
HOT'O JIByMsI CIIOSIMH TETIOU30JISIITIOHHOTO MaTepuana, ¢ KoopQuim-
enTom Teronposoanocty A, = 0,038 Br/(m°C), mpu kosdduimentax
TEIIOTEXHUYECKON OTHOPOJHOCTH OTPaKIAr0IIEe KOHCTPYKLHUH I =
0,674 u 0,576.

3anmTa OT MepeyBIKHEHHUS OrpakIaroleld KOHCTPYKIHUU. Bbi-
NOJTHEHUE TpeOOBaHUM MO 3alUTe OT MEPEyBJIAKHEHUS OTpa)k/a-
IOIIe KOHCTPYKIIMM OCYIIECTBISETCS METOJIOM CPaBHEHHUSI COIpPO-



TUBJICHUS TapONpOHUIAHUI0 Rn orpaxpaaromeil KOHCTpyKUuHU (B
npezenax OT BHYTPEHHEH MOBEPXHOCTH A0 MIOCKOCTH MaKCHMAallb-
HOTO YBJI&KHEHHS) C HAUOOJIBIIUM M3 CIEIYIOMHNX TpeOyeMBbIX CO-
MIPOTUBIIEHUI apOIPOHUIIAHUIO:

— TpebyeMOro ConpoTHBJIECHHs naponpoHunanuo R, (13 ycnosus
HEJIONYCTUMOCTH HaKOIIJICHHS BJIAaTM B OIPaKJarolieii KOHCTPYKIUU
3a roIoBOM MEPHOJ IKCITyaTalllt), OIPEAEIAEMOro 1o Gpopmye

tp _ (€e—Ep)Ruu 2, .
R = e, (Mg -Tla)/mr

TJIe € - MapIuaIbHOE JIABJIEHUE BOISHOIO Mapa BHYTPEHHETO BO3-
nyxa, [la, mpu pacdeTHBIX TeMIEpaType U OTHOCUTEIBLHON BIIAYKHO-
CTH BO3/1yXa B MOMEIICHUH;

€,- CpelHee NapuuajibHOE JABJIECHUE BOASHOIO Tapa Hapy»KHOTo
BO31lyXa 3a rofoBoi nepuon, [1a, onpenensiemoe mo /3/ 1.7.1, Tabnuia
7.1: nist Mocksel -770 Ila;

E — nmaprmansHO€ gaBieHHE HACBHIIIEHHOTO BOJSHOIO Mapa B ILIO-
CKOCTH MaKCHUMAaJIbHOTO YBJI&XKHEHUS 32 TOJOBOM MEpHOJ dKCILTya-
tanuu, Ila;

R — compoTupienue mnaponpoHunanuio, (M*ulla)/mr, uactu
orpaxaaromneld KOHCTPYKIIUHU, PACHOJOXKEHHON MEXIYy HapyXHOU
MOBEPXHOCTHIO OI'PaKAAIONIEH KOHCTPYKIIMU U TJIOCKOCTBIO MAaKCH-
MaJIbHOTO YBJIAXXHEHUSI.

— TpebyeMOoro COmpOTHBIIEHUS MaponpoHKIanuio R, (13 ycioBus
OTpaHUYEHUS BJIATH B OTPAXKIAI0IIEeH KOHCTPYKIIUH 32 MIEPUOJ] C OT-
pULIATEIBHBIMHA CPETHIUMHU MECSTYHBIMH TEMIIEpaTypaMy Hapy>KHOTO
BO3/1yXa), ONPEAEIIAEMOro 1o Gpopmyiie

tp __ 0,024 zy(ee—Ep)

2
R - = M -u-TTa)/mMr
n2 pwhwbw+n ( )

TJIe Z,— NPONOJDKUTEIBHOCTh MEPUOJA BJIATOHAKOIIICHHS, CYT.,
IpUHUMaeMasi PaBHOM MEPHOY C OTPHLATEIBHBIMU CPEIHUMH Me-
CSIYHBIMU TeMIIepaTypaMy Hapy KHOTo Bo3ayxa 1o /3/;

E, — napuunanbHOe JaBeHUE HACKIIIEHHOTO BOISHOTO Mapa B ILIO-
CKOCTH MaKCHUMAaJIbHOTO yBIaxxHeHus, [1a, ompenensiemoe npu cpea-
HEll TeMmIepaType Hapy>KHOTO BO3JyXa MEPHO/a BIarOHAKOTICHUS
7,

p,, — IUIOTHOCTh MaTepHaa yBIaKHAEMOIO ClOs, KI/M> CMOTpH Ta-
onmuny 1;

h — TonmuHa yBIaXKHAEMOrO CIOS OrPaXKJAIOUIEN KOHCTPYKIUH,
M, IPUHUMaeMasi PaBHOH 2/3 TOJIIMHBI OTHOPOIHOM (OTHOCIIONHOMN)
crensl, hw = 0,66°h, = 0,66-0,4 = 0,264,

Aw — TIpenie’IbHO JOMTYCTUMOE MPUPAIICHHUE BIaKHOCTH B MaTepH-
ajie yBIaXXHSEMOTO Clios, % 10 Macce, 3a epUo BIarOHAKOIIICHHS
z,, CMOTpH Tabmuuy 1;

1 — KO3QPUIUEHT, onpeAensseMbiii o opmyre

_0.0024 (Eg—eyorp)-Zo
Ruw ’

rae e, — CPeIHee MapuHanbHOE JaBICHHE BOASHOIO Mapa Hapyx-
HOT'0 BO3JlyXa Iepruoja MECSIEeB C OTPULATEIbHBIMU CPEIHEMEC Y-
HBIMU TemIneparypamu, [1a, onpenensiemoe o /3/, papro 360 ITa.

ConpoTuBieHre NaponpoHuLanuio R~ orpakmaromei KOHCTPYK-
MU OT BHYTPEHHEH MOBEPXHOCTHU CTEHBI J0 MIOCKOCTH MAKCHUMalb-
HOT'O YBJIQXKHEHUS ONPEAEISAETCS BbIPAKEHUEM

R, =X" h—i_, (v*-a-TTa)/Mr

Ty,

h, — TonmuHa c1os OrpaXkaaromen KOHCTPYKIUH, M;

U — PacuyeTHBIA KOO(P(HUIMEHT MaponpOHMIAEMOCTH MaTepuaa
CJI0s1 OTpaXKIArOIIeH KOHCTPYKIuH, Mr/(M-u-T1a).

J17151 MHOTOCTIOWHBIX OTPayKJAIONIUX KOHCTPYKITUH C BEIPA)KEHHBIM
TETJION30ISIUOHHBIM CJIOEM JOMYCKAeTCs MPUHUMATH ILIOCKOCTh
MaKCHMAaJIBHOTO YBJI&XXHEHHSI HA HApyKHOW T'paHMIIE TETJIOU30IIs-
[IMOHHOTO MaTepuralia IPU YCIOBUH BHITIOJHEHUSI HEPABEHCTBA



B paccmarpuBaemMom mpumepe, Mpy MCIOJIb30BAHUH TEIIIOMU30JI5-
nuoHHoro marepuana URSA TERRA 34 PN PRO, s3to cooTHoIIeHNEe
paBHO

YTO TO3BOJISICT MPUHSATH TJIOCKOCTh MAKCHMATBHOTO YBIIa)KHEHUSI
Ha Hapy>KHOM TPaHUIIE TEMJIOU30ISIUOHHOTO CIIOSI.

Onpenenum CONpOTUBIIEHUE MAPONPOHULIAHUIO R orpaaromeit
KOHCTPYKIIUU OT BHYTPEHHEW MOBEPXHOCTH CTEHBI JI0 TIOCKOCTH
MaKCHMAaJIBHOTO YBJIaXKHEHUS (cMOTpU Tabnuiy 1):

04 + oL 2,74 (MZ“I'Ha)/MF.

R, =—
n 0,17 0,384

Jnst onpeneneHust TpeOyeMOro COpoOTUBICHUS TAPOIPOHUIIAHUIO
R’ TpebyeTcs BHIUMCIUTD 3HAYEHUS TPEX BETMIHMH — e,R _mE.

Bennunna € onpenenseTcs BhIpaKeHueM

e, = s Eg
100

¢, — OTHOCHUTEJIbHAsS BJAXXHOCTh BHYTPEHHETO BO31yXa, B %, MO
11/ — 55%;

EB— napluaJbHOE AaBJICHUE HACBILIEHHOrO BOJASIHOro mnapa, lla,
MIpu TeMIIepaType BHYTpeHHero Bo3ayxa nomenieHus 200 C, ompe-
JIeJIsIEeMO€ COOTHOIICHUEM

,Ia, roe

" 5330
EB = 1,84 10 exp —m = 2315,1 Ila
TOF,[[a 3HA4YCHUC CB PaBHO
55-2315,1
e, = ———" =1273,31a

100
3nauenue R pasHO (cMoTpu puc.]l u tabauiy 1)

=M _012_ g5y (m*-a-TTa)/mr.

R. =
My, 014

[TapunanbHOE 1aBlIEHUE HACHILIEHHOTO BOJASHOIO Mapa B IIOCKO-
CTH MAaKCHMAJIBHOTO YBJIQXXHEHHUS 3a TFOJOBOM NEPHOJ KCIIyaTa-
uu — E, onpenensiercs no ¢popmye

E1z1+E2z2+E3z:
E =222 M, e

Z, — 3UMHHHA NEPUOJ: KOJINYECTBO MECAIEB, B TEYECHUU KOTOPBIX
cpenHsis Temmneparypa Bo3ayxa t<-5 °C;

Z,— BECEHHE-OCEHHUI MEPUOJ: KOTMYECTBO MECSIEB, B TEUECHUN
KOTOPBIX CpeHss Temneparypa Bo3ayxa -5 °C < t<5 °C;

Z,— JIETHUN NEPUOJ: KOJHMYECTBO MECSLEB, B TEYEHUU KOTOPHIX
CpenHss Temneparypa Bosayxa t >5 °C;

El, Ez, E3 — HmapuuajJbHbIE JAaBJICHUS HACBIIIEHHOTO BOJISTHOTO Mapa
B IIJIOCKOCTU MaKCHMAaJIbHOT'O YBJIA)KHEHU I, COOTBETCTBEHHO 3UMHE-
ro, BECEHHE-OCEHHET0 U JIETHEro nepuojos, I1a.

Jliist onpesiesieHust 3HAYEHUM 3TUX BEJIMYMH UCIOJb3YeM JIAHHBIE,
npuBeICHHbBIE B TaOuIe 2 /3/.



TaOmnuia 2

Mecsn [TapameTpsl Hapy>KHOTO KJIMMaTa
Mocksa Cankr-IletepOypr

tr Pexe tow ° Pexe
SluBapn 1,8 0,84 —-6,6 0,86
Depainb -7,1 0,81 -6,3 0,84
Mapt -1,3 0,78 -1,5 0,78
Anpenb 6,4 0,65 4,5 0,73
Mait 13,0 0,58 10,9 0,66
Wronp 16,9 0,59 15,7 0,68
Wronp 18,7 0,63 18,3 0,71
ABryct 16,8 0,68 16,7 0,77
CeHTts0pb 11,1 0,73 11,4 0,81
OxkTs10pB 52 0,78 5,7 0,84
Hos6pb -1,1 0,82 0,2 0,87
Jexabpb -5,6 0,85 -3,9 0,88

Ha ocHOBaHMM 3THUX JaHHBIX OMPEICIISIeM, YTO 3UMHHU TEPUOJ
BKJIIOYAET TPH MECANA — N€KaOpb, THBaph, Gepanb, z, = 3. Cpennss
TeMIlepaTypa 3a 3TO MEePHOJ COCTaBISAET

= —(5,6+;,8+7,1) — —6,83°C,
3nauenue El onpenensercs COOTHOIIEHUEM
5330
273 — 6,83

Becenne-oceHHuil mepuoj BKJIIOYAET YETHIpE Mecsila — Mapr,
anpenb, HOS0pb, OKTAOPL, z, = 4. CpenHss TeMueparypa 3a 3To Ie-
PHO COCTaBIISCT

E; =184 10exp — =369,91a

— _ —1,3+6,4+52-11
tBOl‘I - 4

=2,3°C,
3nauenue E2 omnpenenseTcs COOTHOLIEHUEM
5330
273+ 2,3
JleTHHi1 mepro BKIIFOYAET MATh MECSLIEB — Mald, HIOHb, UIOJb. AB-
TYCT, CEHTAOPB, Z, = 5. CpeiHss TEMIIEPATypa 3a 9TO IEPUOJ COCTAB-
JISIET

E, =1,84 10 exp — =718,9 Ila

— _ 13+16,9+18,7+16,8
Jn T 5

=13,08°C,

3HaueHue E3 OIpeaAcIACTCs COOTHONICHUCM

" 5330
E3 =184 10 exp —m = 1562,7 Ila
3uauyenue E paBHO
369.9 x3 4+ 7189 x4+ 1562.7 x5
E = = 983.23 Ila

12
3Hauenue TpeGyeMOro CONPOTHBIEHHUS aponporunanuio R’ pas-
HO

tp _ (e3—E)Rny _ (770-983,2)0,8571

R™ —
nl E—e, 983,2—1273,3

= 0,63(m”-u-Tla)/mr.

Jnst onpenenenust TpeOyeMoro ConpoTUBICHUS TAPONPOHULIAHUIO
R He0OX0MMMO BEIYUCTIUTD E,, KOTOpO€ 3aBUCHT OT Z, — KOJIMYECTBA
CYyTOK C OTPULATEIBHBIMH CPEIHUMHU MECSYHBIMU TEMIIEpaTypaMu
HapyKHOTO Bo3ayxa. [lo Tabmurie 2 HaXOIUM KOJTUYECTBO MECSIIEB
C OTPHIIATEIBHBIMU TEMIIEPaTypaMH M ONPEACIIsieM KOJTUIECTBO Cy-
ToK — 151. Cpenusist Temiieparypa Bo3jyxa t 3a 5TOT IIEPHOJL paBHA
— —(78+714+13+11+56)
ty = =

3arem onpenenuM TEMNEpaTypy t Ha pacCTOSHUU OT BHYTPEHHEH
MOBEPXHOCTU CTEHBI JIO MIOCKOCTH MAaKCUMAJIBHOTO yBIAXKHEHHS X
(3To paccrosiaue coctasiset 0,55 m, puc. 1), mo Gpopmyie

= —4,58°C



ty—ty
t, = t, —% R,, toe
0

t — Temmeparypa BHYTPEHHETO BO3ayXa, °C;

R, — comporuBieHHe Tenionepenaye 4aCTu MHOTOCJIOWHON orpa-
KJIAIOMICH KOHCTPYKIIMHM OT BHYTPEHHEH MOBEPXHOCTH J0 IJIOCKO-
CTH, OTCTOSILIEH OT BHYTPEHHEH MOBEPXHOCTH Ha PACCTOSHUU X,
m?-°C/BT, onpenesnsiemoe 1o Gopmysie

1 0,4 0,15

_1 oo _ 1,04 015 20
RX_AB+ZI=1Ai_8,7+0,35+0,038_5’21M C/Br.

R} ycIoBHOE CONPOTUBIIEHHE TEMIONepeIade OHOPOIHOMH MHOTO-
CITOWHOM orpaaarorneii Konctpykiuu, m>-°C/BT, onpeaensiemoe 1mo
dbopmyie

1 0,4 0,15 0,12

yer _ 1 _ hi 1 1 04 012 1
Ry _AB+Z'=1Ai+AH_8 +035+0038+015+034+ -

5,75 m° °C/Br.

3HaueHHUE TEMIIEPATYPhI t PaBHO

tg—ty

20+4,58
tXZtB—W R, =20 —
0

5,75

5,21=-227°C.

Onpenenum E |
5330

Ey = 1,84 10! exp —m

= 5651la

Beruncnsiem ko3 duneHT n
0,024(Ey — eyorp)zo _ 0.024 (565 — 360)151
R, 0,857

TpeGyeMoe COnpoTHBIIEHHE TApPONPOHHUIIAHKIO R, paBHO
0,024 zy(e, — E;) 0.024 151(1273.3 — 565)
T30 0264 3+86.68

CpaBHeHHE HAMOOJBINErO TPEOYEMOr0 CONPOTHBIICHHS MApOIPO-
HULAHAIO Ry) ¢ COMPOTHBICHHEM TApONPOHKIAHKIO Rn orpax iaro-
el KOHCTPYKIIUU TTOKa3bIBAET, YTO

n = = 86,68

Tp —
n2 pwhwly +1

= 2.32 (v*'u-Tla)/mr.

R, >R™:

n2»

2,74 (M u-Tla)/mr >2,32 (m*-g-TTa)/mr.

Takum o0pa3oMm, TpeOOBaHMS MO 3aLIUTE OT MNEepeyBIAKHEHUS
Orpak/1aroIIe KOHCTPYKUHH BBITIOJTHEHBI.



196191, Caukt-MeTtepbypr, lleHuHckun np., o. 168
Ten. (812) 313-72-72

E-mail: ursa.russia@ursa.com

CankT-lMeTepbypr, 2019
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