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1.1. AnsboM comepXHUT MaTepHanbl ANS IPOSKTHPOBaHMA M paloude YepTex M Y3J0B C
TIPUMEHEHHEM BETPO-, THAPO3AlUTHBEIX H I1apou30imsluoEHbIX MatepuanoB «V30CITAH» B

1. OBIME [TOJIOXEHWM A

MHOTOCIOMHEIX CTeHaX M TOKPHITHAX 3/1aHMil Pa3NUYHOTO Ha3HAYEHWs C MHHEpano- HId
cTeioBosIoKEMCTON Tennonsomanueit. Marepuans «M30CIIAH» npeacTaniaoT cob0i HeTKaHbIe
H  TKaHple TOJMIPONMIEHOBHIE  MaTepHalbl, JIAMUHHPOBAHHBIE IONMIPONHICHOM ¥
HeJIAMHHUPOBAHHEIE C ONpeJeleHHBIMA N00aBKaMM, HEKOTOpble MapKH BKIIOYAIOT BCIICHEHHHIH
MONMATWIEH cOoefUHEHB ¢ KommosutoM u3 BOIIl — nneHKkH, MeTannM3upoBaHHOH BHYTPH H
coepuauTenbHEX JieHT. Matepuann «M30CIHAH» usroroBmsores OO0 «I'exca — HeTKaHbie
MatepHansy (Poccus).

1.2. Marepuansl pazpaboTaHbl [UIs CIENYIOMUX YCIOBHH:

3MIaHUS OJ{HO- M MHOTO3TaxHbie, [l — V cTenmeHM OTHECTOMKOCTH ¢ CYXHM, HOPMAajbHEIM,
BIRKHBIM H MOKDHIM TEMIIEPATYPHO-BIXHOCTHEIM DEXMMOM [UI1 CTPOMTENBCTBA Ha BCEH
TEPPUTOPHH CTPaHEI,

CTEHBl — HECyI[de, CAMOHECYIIHe WM HAaBECHEIE M3 KHPIUYAa HIH JPYTHX KaMeHHBIX
MaTrepuanoB, 6eToHa, AepeBa, MeTalla, ¢ BEHTHIAIHMOHHEIM KaHANOM Hajl TeMIOH3OMILHMOHHEIM
CTI0EM U3 MMHEPAJO- M CTEKJIOBATHHIX IUIUT ¥ MaTOB, a TakXe NPYTHX THIOB TEIJIOW3OJALMH H
3AMUTHO-AEKOPATHRBHEIM HApYXHEIM CHOEM W3 NPOQHUIMPOBAHHOTO METAUIMYECKOTO JIHCTAa HIH
JPYTHX JINCTOBBIX WM MITYYHBIX MaTepHalIOB;

MOKPHTHA — COBMELIEHHBIE MM YepHAyHHeE BEHTHNHMDPYEMHE C YKa3aHHOM BhIIE
TEIION30JISIHell W KpOBJIEH W3 MENKOUIITYYHEIX, BOJHUCTBIX H HPOQGHINPOBAHHEIX JIHCTOBHIX
MaTepHalioB, OIIMHKOBAHHOM CTanu U Mey; . )

TeMIepaTypa XOJIOJHON NATUAHEBKH obecnedeHHocThIo 0,92 — o Muayc 55 °C.

1.3. IIpoexTupoBaHUE cleLyeT BECTH C YY4eTOM YKa3aHHMH M OrpaHHYeHMH JIeHCTBYIOMINX
HOPM:

CHmull 31-01-2003 «3manus Xuibie MHOTOKBAPTHPHBIEY;

CH#II 31-05-2003 «O6ImecTBeHHbIE 30aHHs aIMAHMCTPATHBHOTO HA3HAYCHHSAY;

CHulT 31-03-2001 «IIpou3BOACTBEHHEIE 3MAHUI;

CHulT 2.09.04-87* «AnmunucTpaTuBHbie U OpITOBEIE 3Manus» (u3a. 2001);

CHull 23-02-2003 «TenmoBas 3auqura 3/aHHi»;

CHuII 21-01-97* «IToxapuas 6e300acHOCTS 3NAHAH B COOPYXEHHI.
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2. IPUMEHSIEMBIE MATEPHAJIBI

2.1. B xavecTBe BETPO- W THAPO3AIUTHl TEIUIOM3OJALMH CTE€H M CKaTHEIX KpOBENb
npuMensercs pynonuu# marepuan «I3OCITAH» (TY 5774-003-18603495-2004, mam. Ne 1)
CHEYIOIHX TUIIOB:

«M30CIIAH A» - BeTpo- Blaro3alfTHAs NaponpoHriiaeMas MeMOpana, obecneunparonmas
3AMHUTY YTEIJIMTENd M BHYTPEHHHX JJIEMEHTOB KOHCTPYKIMH M CTeH 3/aHWHl BCEX THIIOB OT
KOHJeHcaTa MapoB Bnard. IIpuMeHseTcs B KOHCTPYKIHAX YTEIUICHHBIX KpOBENbL C HIOGHIM
KpOBENEHEIM TOKPHITHMEM H CTeH ¢ HapyXHHIM YTeIIEHHEM, B TOM 4YHCJIe B CHCTEMax
BEHTHIIMPYEMEIX (bacaioB;

«A30CIIAH AS» - TpexcroifHas IHIpO-BETPO3aNIMTHAS MapolpoHMIIaeMas MeMOpaHa,
3alIMINAIOIAs OT BJary JIOOHE THIE! HOKPHITHA B yTENJEHHEIX KPOBJLIX M CITY)Kallast Jjis 3alyTHl
YTEIIUTENS. ¥ HECYIHMX 3JIEMEHTOB OT HMOAKPOBEJFHOTO KOHAEHCATa B XOJIOJHEIH IIEPHOJ ¥ KaK
JIOTIONHHUTEbHAS 3aIUTA OT BETpa, CHEra W arMocepHOH BIAarH NPH KOCOM JIOXJE B MeCTax
HEMNOTHOM YKITAJKA U 1e()eKTOB KPOBIH M BEHTHIMPYEMEIX CTEH;

«30CIIAH AM» - nByxcroiiHasd THAPO-BeTpO3alfUTHAs NaponpoHHNaeMas MeMOpaHa,
obecrieunBarOIas HaQeXKHYIO 3alUTy YTEIUIATEN ¥ BHYTPEHHHX SNEMEHTOB KOHCTPYKUHHA KPOBIH
W CTEH 3[aHWI{ BCEX THUIOB OT aTMOchepHOH BJIard W KOHJEHCAaTa IapOB BJNAard H3HYTPH
noMenteHus. [IpuMeHseTcS B KOHCTPYKIMSX YTEIUIEHHBIX KpOBENb C JIIOOBIM KpOBEIbHEIM
TOKPEITHEM H CTEH C HAPYXKHBIM YTEILIEHHEM, B TOM JHCTIE B CHCTEMAX BEHTHIIMPYEMBIX (acajos;

«HA30CIIAH CM» - rugpom3o/LMOHHEIN MaTepual, OJHA H3 IIOBEPXHOCTEH KOTOPOTO
npencrarnger cobo¥ aHTHKOHAEHCATHBIM CJIOH, NpedHa3sHAdeHHBIH IUIL yIep)KaHHd BJIard H
TOCHEYIONIETO e BHIBEICHHS M3HYTPH KOHCTpyKIuH. [IpuMeRseTcs B KauecTBe THAPOH3ONAINY B
KOHCTPYKIIMSX  yTEIUIEHHBIX Y  HEYTEIUICHHHX HAaKJIOHHBIX Kposenb. IlpemoTBpamaer
TIPOHHKHOBEHHE aTMOC(HEpPHOH Blard M NBUIM B KOHCTPYKIHMIO H YTEILTHTENb H CHOCOGCTBYET
BEIBEJICHHIO TOAKPOBEIHLHOTO KOHEHCATa H3HYTPH KOHCTPYKLHH;

«A30CIIAH DM» - ruipou30iIIMOHHEM MaTepHaj MOBHIIEHHOH NpPOYHOCTH, OJHA W3
TIOBepPXHOCTEH KOTOPOTo HpencTaBiisieT cobOH aHTHKOHIEHCATHEIA CJIOH, NpeJHa3HaYeHHBIR AJISL
yAepKaHWs BHard W MOCNENYIONEro ee BHIBEJCHWI H3HYTPH KOHCTpyKIuM. Ilpmmensercs B
KagecTBe TMAPOM3OIALHH B KOHCTPYKIHAX YTEIDICHHBIX W HEYTEIJIEHHBIX HAKJIOHHEIX KpPOBEIb.
TlpenoTBpamaeT NpOHUKHOBEHHE aTMOC(EPHOH BIAarM M NBUIM B KOHCTPYKIMIO H YTEIIIMTENb 1
CIIOCOOCTBYET BLIBEAEHHUIO NOAKPOBEILHOTO KOHIEHCATA H3HYTPH KOHCTPYKIXHH.

2.2. B xauecTBe TapOH3OJAIMH PEKOMEHAYeTCs IPUMEHATH CledyIolue MapKH MaTepHaia
«M30CTIAH» (TY 5774-003-18603495-2004, a3m. Ne 1):

«M30CIIAH B» - mnaposenpoHMIAaeMbIi MaTepualn, NPENSTCTBYIOMIMH HACHINICHHIO
BOMYHBIMHM TapaMH CTPOMTENBHBIX KOHCTPYKIMH H3HYTpH moMmemienus. Ilpumensercs s
[APON3O0ILIAK KPOBENE M CTEH MPH HX BHYTPCHHEM HJIM HaDY)XHOM YTEIUICHHH B 3JaHHAX BCEX
THIIOB, & TAKXe B YTEIIEHHBIX YEPIaKaX, MOKONBHEIX H MEXIy3TaXHBIX MEPEKPHITHAX H MOoJax,
YKIIaAHIBAEMEIX 110 DETOHHOMY OCHOBAHHIO;
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«30CHAH C» - rugpo-napou3oNsiUHoHHBIH Matepuan. I[lpumenseTrcs ang 3amuTH
JIEPEBSHHBIX JJEMEHTOB KOHCTPYKIMH HEYTEIUNIEHHEIX KpPOBENb M YepAauHBIX HEPEKpPHITHHA OT
DOIKPOBEJBHOTO KOHIEHCaTa W aTMoc(epHOH BNarM, a Taxke B KAa4eCTBE THAPOH3ONMPYIOUIEH
NMPOCIIOHKH B BETOHHBIX H LIEMEHTHHIX CTAKKAX NIPH YCTPOHCTBE MONOB U MIOCKHX KPOBENb; '

«HA30CIHIAH D» - yHuBepcalbHBIH I'RAPO-NAPOH3OALMOHHEIN MaTepHall, UCHOb3yeMblH
IS 33I0MTH CTPOUTENBHBIX KOHCTPYKIMH OT IPOHHKHOBEHHS BOASAHBIX MAPOB, KOHACHCATA U BRATU
0pu yCTpOMHCTBE KPOBENb, MEXAY3TaXHBIX HEepeKpEITHH, GPyHOaMEHTOB U JIp., @ TAK)XE B KayecTBe
THAPOHM3OJALHH BO BIAXHEIX TOMEIIEHHSX;

«A30CIIAH FS», «M30CIIAH FD», «U30CIIAH FX» - 4eTHIpEXCIOHHEIE THIPO-
NapOX30NAIIHOHEbIE MaTepuallbl ¢ 3(Q(PeKToM OTpakeHHs HHOPaKPaCHOTO H3NYYEHHsS TEMJIOBOTO
noroka. [lpuMeHsercd B KauecTBE IHAPO-TIAPOMONANUM B KOHCTPYKUHMSX KpOBENb, CTEH |
NepeKpHITHI 3JaHWH BceX THIOB JUId 3alMTH BHYTPEHHHX O5JEMEHTOB KOHCTDYKUMH
HEyTEIUIEHHHX KpOBENb U 4YepHAuHBIX IEpeKpHTHH OT HOAKPOBENBHOTO KOHAEHCATA U
aTMoc(epHO} BIIary, 3amUTH HEYTEIJIEHHHIX YepHayHbX IIOMEINEHHH OT neperpesa B JIETHHMI
TIepHoA, B KadecTBe THAPO-IIAPOM3ONSIMH B KOHCTPYKIMAX YTEIUIEHHEIX KpOBEHbL H CTEH C
HAPYXHEM YTEICHAEM, B TOM YHCIE B CHCTEMaX BEHTHIMPYEMBIX (acalios, a TakKe B KAuecTse
CHAPOM3OIMpYIONIeH H OTpaXaromeil HHQpakpacHOS H3NyYeHHe NpPOCHOHKH B GETOHHHIX H
[IEMEHTHEIX CTSDKKAX IPH YCTPORCTBE MONIOB BCEX TUNOB M IIOCKUX
KpoBellb, a TAKKe B KaYeCTBE OTPAXKAIOIMEr0 3KpaHa 3a 3JEMEHTaMH OTONUTENBHON CHCTEMBI
37]aH\H ¢ eNbI0 HATIPABIEHHOTO OTPaXeHHs Tena BHYTPb MOMEINCHHS;

2.3. Jing HafeXHOTO CKpEIJIeHUs Mexay coboil nonoten marepranos «I3OCIIAH» moboit
MapKy, a TakKe JULI IepMETH3alli¥M MECT NpHMBIKaHHA nojoteH MatepnanoB «M30CIIAH» x
JPYTHM 3/IEMeHTaM KPOBITH HITH CTEH ClIeAyeT IPUMEHATE CIeAYIOMIE MapKH:

«M30CIIAH SL» - napo-THAPOM3OIALHMOHHAS COeJUHHTENbHas JeHra — repmeruk (TY
5772-002-25687015-99), wuMmeromas JABYXCTOPOHHMH KileeBo# cito. JIeHTY 3aKpennsior K
M3OMMPYEMOMY 3NEMEHTY TPH IOMONIY METAINHIeCKOH MIIaHKH;

«HA30CIIAH FL» - coenuEHTeNbHas Kielkas JIEHTa ¢ OJHOCTOPOHHUM KIIEEBHIM CIIOEM H
METAITH3HPOBAHHBIM IIOKPHITHEM.

2.4. Qusuko-TexHuyeckne mokaszatend Matepuanos «M30CIIAH» mpmeenent B tabm. 1
(mony4eHsl o pe3ynbTaTaM HCIBITaHuR B oTAene kposens OAO «LTHWWIIpomspauuiiy mo FOCT
2678-94 «(Matepuanst pyJIOHHBIE KPOBENbHHE ¥ THMAPOU3OMAUMOHHBIE, MeTons MCHHTaHui» M
I'OCT 25898-83 «Marepnansl H H31eNMst CTPOMTENBHbIE. MeTOAB ONpENcIeHHs CONPOTHBICHMS
TIAPOTIPOHHLIAHHAION).

Twer
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Tabnuma 1
OdusuKo-TexHuueckHe nokazarenyn Matepuanos «MU30CITAH»
Ne Pesynerathl nensrtanuii « U30CITAH» Mapku
v Mokasarens A | As|aM|cM | DM]| B | ¢ | D | Fs | FX
2 Mm— 135-
145
3 MM — 140-
160
85-100 104- 110 4M]‘/;7—5]65_
I | Macca, r/m? 95- 110 100- |80-100{75-104 60-75 [80-100| 80-105 | 80-95 !
114 135 | 5 mm 180-
120
190
8 MM—-210-
220
10 MM —
230-240
2 | Tomusa, MM 045 | %36 030 035 | 040 | 025 | 025| 0,15 | 0,17 | 0,25 | or210 10
PasprigHas Harpyzka
1pH pacTsHKEHUH B 130 100
3 NPOAOBHOM 150 180 110 150 900 100 150 | 750 160 800 150
Hanpasnenun, H
OtHocHTENBHOE 30
4 | ynauHenue nipu 70 40 70 80 30 80 140 30 80 30 80
paspsise, %
ConpoTuenerue
5 | naponpoHKUAHHIO, 0,05 | 0,05 | 0,05 3,5 7,5 7,0 7,0 7,0 napoHeNpoHHUaeMble
M* -y . ITa/mr
Boaoxenponuua-
6 eMOCTb B Te4eHue 72 BOZIOHETIDOHHIAEMBIE
YacoB NpM AaBIEHHN A pOHHLa
0,001 MIla
I'ubxocTnb Ha 6pyce ¢
3aKpyTiieHueM
7 | paanycoM (5,0+0,2) OTCYTCTBHE TPELHH
MM NpH
TeMNepaType MHHYC
20°C
Bonoynopnocts, MM 880
8 201, CT. 250 1000 880 | 1000 | 1000 | 1000 { 1000 | 1000 | 1000 | 1000 1000
2.5. JIIa  TEemnomzoNMANMM CTEH H CKAaTHBIX KpOBENb IPUMEHSIOT M3AeNHs U3

riapoboOH3NPOBAHHEIX MUHEPATOBONOKHUCTHX AT 1o TY 5762-005-45757203-99 uzMeneune
Nel; TOCT 9573-96, I'OCT 22950-95 u u3 cTeKISHHOTO ImTamnensHoro sosoxya mo N'OCT 10499-
78 WM TEIIOU3OJSIIMOHHEIE CTEKJIOBOJOKHHCTHIE H3nenust mo TY 5763-002-00287697-97 winu
TOCT 10499-95, mnenonomuctuponsnbie nautel no I'OCT 15588-86 u skcTpyavpoBaHHBIM
neHomoucTHpoJ o TY 5767-002-46261013-99.

Jner
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3. HOPMbI TEILUIO3AINATH U TAHHBIE
110 TOJIMHUHE TEIUVIOHU3O0JAIMN

3.1. MunuManbHOE JOMYCTHMOE CONPOTHBIEHHE TEMIONEPENaYe CTeH M TOKPHITHH 34aHuil
Pa3JIMYHOro Ha3sHayeHWsd W pasHBIX KJIMMAaTHYECKHX ycnoBWi permamedtupoBano CHull 23-02-
2003 «Tennopas 3amuTa 3AaHUH».

3.2. Tlo Ha3HaueHMIO paccMaTpHBaeMble B paboTe 30aHus 06pasyloT YeThipe IPYIIIH:

1. Xuneie, nesebHO-NMpoPUNAKTHYECKHE W NETCKHE YIPEXKACHHS, IIKONB, HHTEPHATH;

2. OOuecTBeHHEIE, KpOME YKa3aHHBIX BHIlE, ANAMHHUCTPATUBHEIE H OHITOBHE, 3a
ACKJIFOYEeHUEM OMEIEHHH ¢ BIAKHEIM PEXHMOM; '

3. I1pou3BOACTBEHHEIE C CYXHM ¥ HOPMaNbHEIM PEXXUMAMM;

4. 3panus ¢ BAAXHEIM H MOKPEIM PEXHMaMH.

3.3. Ilpu noeéom cmpoumenvcmee HeoOXOm¥MAas TONIIHHA CIOS TEIJIOU3OJALMH U3
MHHEPANOBAaTHEIX UIHT ONPEAEUIach C Y4ETOM CICAYIONIHX YCIOBHI.

B BeHTHIMpPYeMBIX KOHCTPYKIHSAX CTeH HECYIas 9acTh IPEXYyCMOTpEHa M3 MOJHOTENIOTO
KepaMHYecKOro KMpliHya Wi KaMHe# tommunoi 380 MM, a B kagecTBe OGNHIIOBKH MOTYT OBITEH
HCMOJB30BaHEl TNpPAPOMAHEIE IITHTHBIE MaTepHa b, acOECTONEMEHTHBIE IUIOCKWE JIMCTHI,
OKpallleHHBIe MIH O(aKTypeHHBIE I[BETHOM KAMEHHON KpOIIKOH, IUIMTHI KepaMOrpaHuTa,
CTaJIbHBIC ¥ AIIOMHHMEBHE KacCeTHl, kepaMuueckye 610k 1 T.1. B 31anusx 1 u 2 rpynnsi crena ¢
BHYTPEHHEH CTOPOHEI HMEET OTAEHOYHBIN ITYKaTypHEIH cnoil TonmuHoR 20 MM. Koaddunuent
TEIIOTEXHRIECKOH ofHOopoarocTH 0,95, 6€3 yyeTa 0TKOCOB NPOEMOB M IPYTHX TEILIONPOBOJHEIX
BKIIFO9CHHUH.

Bo3MoxkeH BapHaHT HapyXHOTO 3alllUTHO-JEKOPATHBHOIO CNOS W3 JHIEBOrO KApIMYa
tonmuHo# 120 MM,

B peRTHAMpYyeMBIX WOKPBITMAX Hecymas 4YacThb IIPeJyCMOTpeHa W3 COOpHBIX
Xene300eTOHHEIX PeOPUCTRIX IHT IO cepHH 1.465.1-21, MHOrONYCTOTHBIX ele300eTOHHBIX
nnut TomuuHo# 220 MM no I'OCT 9561-91, MoHOMMTHOTO Xene300eTOHa HAH METaUIHYeCKHX
npo¢hHACTUIIOB.

3.4. Heobxoaumas ToJmHHA CIOA TEIUIOM30ISAIHE H3 MAHEPAIO- M CTEKIIOBONIOKHUCTEIX TLIHT
IJI1 CTeH W CKAaTHBIX KPOBEJb NEPEYNCIICHHEIX BHIIE TPEX IPYII NPUBEJEHa, COOTBETCTBEHHO, B
1a61. 2 ¥ 2a npu s = 0,05 Br/(M°C) u A5 = 0,06 Br/(M°C). Ilpn npuMeHeHUH IPYTHX
TEIUIOM30/LILIMOHHEIX ~ MAaTepHanoB  HEeOOXOAMMYIO TONIOUHY  ONpENENdloT, MCXOAd U3
COOTHOMIEHHS KO(DbHIIHEHTOB TEIIONPOBOAHOCTH.

Juer
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3.5. Ilpu pexoncmpykyuu TONKHA €O JOTOIHHTENBHON TEIION30MIALHHA ONpPEAesUIach ¢
Y4ETOM CNELYIONIMX YCIOBHIA:

i CreHpl BHIONHEHH U3 IONHOTENOTO KEPaMHUYECKOTO KHPIHYA TOJIINUHON B 3aBUCHMOCTH OT '
Ha3HAdYeHHMs 3JaHUA | paiioHa cTponTensctea — 380, 510, 640 um 770 MM co mTykaTypkoit 20 MM
A7d 37aHUH 1 ¥ 2 rpynnel # 6e3 TYKaTypKu — [UIA 3AaHUH 3 IpyTIEL.

IMoxpeITHSI UMEIOT CYLIECTBYIOIEE CONPOTHBIEHHE TEILIONEpeaye, paBHOE ero 3HAYEHHIO,
ONpe/IelIcHHOMY 10 (GOpPMYJIE, MCXOJ M3 CAHMUTAPHO-THTMEHHMYECKHMX ycnoBud mng t,=18 °C u
9s=55%. JlomomuuTeNbHAS TEIIOU30JLIIAS IIPeyCMaTPHBAETCS 110 CYHIECTBYIOUIEMY MOKPHITHIO
C y4eTOM KPOBIIH.

Heobxopumas Tonmuua TOMONHHTENSHON TEINIOM30MSAUMM AN PEKOHCTPYHPYEMEIX CTCH H
CKATHRIX KpOBENb AJIA INIEPBHIX TPEX TPYNN 3MaHuM M BCeX OONACTHRIX W pecmyOIMKaHCKUX
LCHTPOB CTpaHHl IPUBECHEI COOTBETCTBEHHO B TabnuIax 2 U 2a.

‘ 3.6. HeobxommMocTs YCTPOHCTBA CHELMANLHOIO ITAPO3AU[MTHOrO CIOS OMpenesseTcs
pacuetom 1o CHull 23-02-2003. Ilapon3onauuoHHEIR CIOH pACrONaraeTcs Mexay HeCYLIHM
CIOEM CTEHHI HIIH MOKPHITHA H cj1oeM 3G OeKTHBHON TEITOU3QIAIIMH,

Nuer
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Tabnuna 2
CTEHBI
HoBoe cTpoutebeTso Pekonctpykuus
Ne Ycnosns Tpanyco- Tun
. Topon PO sKcnya- nome- - T N
" o | | s | gmp | Tonuma e | RO, e
’ JIOH30AIUH, 2.0
ME9C/BT M M-°C/BT | Tennonsonsuuu,
MM
1 2 3 4 5 6 7 8 9
1 ApXaHrenbck b 6170 1 3,56 190 0,97 130
2 2,90 140 0,78 110
5670
3 2,13 90 0,69 70
2 AcTpaxaHb A 3540 ] 2,64 110 0,82 70
2 2,08 80 0,66 50
3200
3 1,64 50 0,57 50
3 AHanbipb b 9500 1 4,72 250 1,13 190
2 3,87 200 0,93 160
8900
3 2,76 140 0,81 110
4 Bapnayn A 6120 1 3,54 160 1,12 100
2 2,90 120 0,91 70
5680
3 2,13 80 0,8 60
5 Benropon A 4180 1 2,86 120 0,82 100
2 2,32 90 0,66 70
3800
3 1,76 70 0,57 50
6 BnaroeeieHck b 6670 1 3,74 200 1,02 145
2 3,07 150 0,83 110
6240
3 2,25 100 0,73 85
7 Bpanck b 4570 1 3,00 150 0,87 110
2 2,45 110 0,7 85
4160
3 1,83 80 0,62 60
N Jinet
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Tponomxenne Tabn.2

1 2 3 4 5 6 7 8 9
8 Bonrorpanx A 3950 1 2,78 120 0,85 75
2 2,24 80 0,69 60
3600
3 1,72 50 0,6 50
9 Bosnorna b 5570 1 3,35 180 0,97 120
2 2,73 130 0,78 100
5100
3 2,02 90 0,69 75
10 BopoHex A 4530 1 3,0 130 0,87 85
2 2,44 90 0,7 75
4140
3 1,83 70 0,62 50
11 Bragumup 3 5000 1 3,3 160 0,91 120
2 2,57 130 0,74 85
4580
3 1,91 80 0,64 75
12 BranuBocTok B 4680 1 3,04 150 0,83 110
2 2,49 110 0,67 100
4300
3 1,86 80 0,59 75
13 BnanvkaBkas A 3410 1 2,59 110 0,72 85
2 2,02 70 0,58 60
3060
3 1,61 50 0,50 50
14 I'po3Heli A 3060 1 2,47 90 0,72 75
2 1,9 70 0,58 50
2740
3 1,55 50 0,5 50
15 ExarepunOypr A 5980 1 3,49 160 1,04 100
2 2,85 120 0,85 85
5520
3 2,10 80 0,74 60
16 HMBaroeo b 5230 1 3,23 160 0,93 120
2 2,64 130 0,75 110
4800
3 ‘ 1,96 80 0,66 75
| I—

Kon.yuy

TNwer | Ne pok

Tloanncs
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[ponomkenne Tabn.2

[ 2]

[ 2 3 4 5 6 7 3 9
17 Wrapka b 9660 1 4,78 260 1,28 180
2 3,93 200 1,06 145
9090
3 2,82 140 0,92 100
18 HpkyTtek A 6480 1 3,79 170 1,06 110
2 3,12 130 0,86 100
6360
3 2,27 90 0,76 75
19 HkeBck b 5680 1 3,39 180 1,08 120
2 2,77 140 0,88 100
5240
3 20,5 90 0,8 75
20 Homkap-Orna B 5520 1 3,33 160 1,02 110
2 2,72 130 0,83 85
5080
3 2,02 90 0,73 75
21 Kazanp b 5420 1 3,30 160 0,98 120
2 2,70 130 0,8 100
4990
3 2,0 90 0,7 75
22 Kanunnurpan b 3650 1 2,68 130 0,72 100
2 2,10 90 0,58 75
3260
3 1,65 60 0,5 60
23 Kanyra b 4810 1 3,08 150 0,89 110
2 2,52 130 0,72 85
4400
3 1,88 80 0,63 75
24 Kemeposo A 6540 1 3,69 160 1,12 110
2 3,02 120 0,91 85
6080
3 2,21 80 0,8 60
25 Bsarka b 5870 1 3,45 180 1,0 120
2 2,82 140 0,82 100
5400 —
3 2,08 90 0,71 75
| — SU——
_ p—
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Tpononmxenue TaGn.2

1 2 3 4 6 7 8 9
26 Kocrpoma b 5300 3,25 160 0,97 110
2,66 130 0,78 85
4860
1,97 30 0,69 75
27 Kpacrnonap A 2680 2,34 90 0,74 60
1,75 50 0,59 50
2380
1,48 40 0,52 40
28 KpacHospck A 6340 3,62 160 1,13 100
2,96 120 0,93 75
5870
2,17 80 0,81 60
29 Kypran A 5980 3,49 150 1,08 100
2 2,86 120 0,88 75
5550
2,11 80 0,77 60
30 Kypcx b 4400 2,95 150 0,87 110
2 2,41 110 0,7 85
4040
1,80 80 0,62 60
31 Kp13b11 A 7880 4,16 180 1,26 120
2 3,43 150 1,06 100
7430
2,49 90 0,64 75
32 Juneux A 4730 3,06 130 0,89 85
| 2 2,50 90 0,72 75
4320
1,86 70 0,63 50
33 ‘Maranan b 7800 4,13 210 0,93 170
2 3,37 180 0,91 135
7230
2,45 110 0,8 100
34 Maxaukana A 2560 2,30 80 0,64 75
2 1,7 50 0,51 50
— 2260
3 1,45 40 0,45 50
Juct
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Ipogomxernne tabn.2

14

] 2 3 4 5 6 7 3 9
35 Mockra b 4940 1 3,13 150 0,87 110
2 2,55 130 0,73 85
4520
3 1,9 80 0,61 75
36 Mypmanck B 6380 1 3,63 190 0,89 145
2 2,95 150 0,72 120
5830
3 2,17 100 0,63 85
37 Hanpunk A 3260 1 2,54 90 0,72 75
2 1,97 70 0,58 60
2920
3 1,58 50 0,5 50
38 Hioknui B | 5180 | 1 | 321 160 0,97 110
Hogropon
2 2,63 130 0,78 85
4750
3 1,95 80 0,67 75
39 Hosropon b 4930 1 3,13 150 0,89 110
: 2 2,55 130 0,72 85
4490
3 1,9 80 0,63 75
DO Hosocubupck A 6600 1 3,71 160 1,12 110
2 3,04 120 0,91 85
6140
3 2,23 80 0,8 60
41 Omck A 6280 1 3,60 160 1,08 110
2 2,85 120 0,88 75
5840
3 2,17 80 0,77 60
42 Openbypr A 5310 1 3,26 130 0,97 100
2 2,67 110 0,78 75
4900
3 1,98 70 0,69 60
Nucr
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Mpoaomxkenne Tabn.2

5

1 2 3 4 5 6 7 8 9
43 Open b 4650 1 3,03 150 0,87 110
2 2,48 110 0,7 85
4250
3 1,85 80 0,62 75
44 Menza A 5070 1 3,17 130 0,94 100
2 2,60 110 0,75 75
4660
3 1,93 70 0,66 60
45 Ilepms b 5930 1 3,48 180 1,05 120
2 2,84 140 0,84 100
5470
3 2,09 90 0,75 75
46 [TeTpozaBonck b 5540 1 3,34 160 0,94 120
2 2,85 140 0,75 110
5060
3 2,10 90 0,66 85
47 | HetponaBnoBck- b 4760 1 3,07 150 0,76 120
Kamuarckuh
It 2 2,48 110 0,61 100
4250
3 1,85 80 0,53 75
48 Tlckos b 4580 1 3,0 150 0,87 110
2 2,45 110 0,7 85
4160
3 1,83 80 0,62 60
49 | Pocros-Ha-JloHy A 3520 1 2,63 110 0,83 75
2 2,07 70 0,64 60
3180
\ i 3 1,64 50 0,55 50
50 Psazaunb b 4890 1 3,11 160 0,89 110
2 2,54 130 0,72 85
4470
3 1,90 80 0,64 75

Ham.

Kon.yu. Juer | Ne pok.

[Moanucey

Hata
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[Tpogomxenue Tabn.2

1 2 3 4 5 6 7 8 9
51 Camapa b 5110 1 3,19 160 0,95 110
2 2,61 130 0,77 85
e |- 4710
3 1,94 80 0,68 75
52 Cankr- B | 4800 | 1 | 3,8 150 0,87 110
[leTepbypr
2 2,51 110 0,7 85
4360 |
3 1,87 80 0,62 75
53 CapaHck A 5120 1 3,19 130 0,95 100
2 2,61 110 0,77 85
4700
3 1,94 70 0,68 60
54 CapatoB A 4760 1 3,07 130 0,89 85
2 2,51 90 0,72 75
4370
3 1,87 70 0,64 60
55 Canexapn b 9170 1 4,61 250 1,17 180
2 3,78 200 0,96 145
8590
3 2,72 130 0,85 110
56 CMoJIeHCK B 4820 1 3,09 150 0,87 110
2 2,52 130 0,7 85
4400
Ul 3 1,88 80 0,62 75
57 CraBpornojb A 3210 1 2,52 90 0,74 75
th 2 1,95 70 0,59 50
- 2880
3 1,58 50 0,52 50
58 ChIKTBIBKAp b 6320 1 3,61 190 1,06 135
2 2,95 150 0,86 100
5830
3 2,17 90 0,76 75
59 TamboB A 4760 1 3,07 130 0,91 85
| 2 2,51 90 0,73 75
4360
3 1,87 70 0,66 50
|

Jincr
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Tiponomxenue Tabn.2
1 2 3 4 5 6 7 8 9
60 Treps b 5010 1 3,15 160 0,93 110
2 2,57 130 0,75 85
4580
3 1,92 80 0,66 75
61 Tomck b 6700 1 3,75 200 1,13 135
2 3,07 150 0,93 100
6230
3 2,25 100 0,82 75
62 Tyna b 4760 1 3,07 150 0,89 110
1 2 2,50 130 0,72 85
4350
3 1,87 80 0,64 75
63 TioMeHb A 6120 1 3,54 160 1,08 100
2 2,90 120 0,88 75
5670
3 2,13 80 0,78 60
64 VIpsgHOBCK A 5380 1 3,29 130 0,97 100
] 2 2,69 110 0,78 75
4960
b 3 1,99 70 0,69 60
65 Vinan-Yn3 A 7200 1 3,92 170 1,08 120
2 3,22 130 0,88 100
6730
:1: 3 2,35 90 0,78 75
21‘ 66 Ya A 5520 1 3,33 150 1,04 100
i
2 2,73 110 0,84 75
5090
3 2,02 70 0,75 60
67 XabapoBck b 6180 1 3,56 190 0,97 135
2 2,93 140 0,78 110
5760
3 2,15 90 0,68 85
68 YeGoxkcapsl b 5400 1 3,29 160 0,98 120
2 2,70 130 0,8 100
4970
3 2,00 90 0,71 75
\‘:
Juct
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HNponomxenne Tabin.2

1 2 3 4 6 7 3 I 9
69 YengOUHCK A 5780 3,43 170 1,02 100
2,80 120 0,83 75
5340
2,07 80 0,73 60
70 Yura A 7600 4,06 180 1,1 120
3,34 150 0,89 100
7120
2,42 90 0,79 75
71 Dnucta A 3670 2,68 110 0,82 75
2,13 80 0,66 60
3320
1,66 50 0,58 50
& HOxco- B | 5590 3,36 180 0,83 135
CaxanuHck
2,74 130 0,67 110
5130
2,03 90 0,59 85
73 SIKyTCK A 10400 5,04 240 1,42 160
4,17 180 1,17 120
9900
2,98 120 1,03 85
74 Spocnasnp b 5300 3,26 160 0,97 120
2,66 130 0,78 100
4860
1,97 30 0,69 75
Jluer
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Tabnuia 2a
CKATHBIE KPOBJIM
| Hosoe cTpouTensCTBO Pexoncrpykuus
VYcnoeus Tyn
}jg lopon Pd 3KCTnya- l";;ani(;o- nome- oy Tonmuna
200/Br Hu, M“°C/BT | Tennomsonsumn,
MM MM
1 2 3 4 5 6 7 8 9
1 Apxanrensck B 6170 1 5,29 300 1,48 205
{ 2 3,86 220 1,03 145
5670
3 2,91 160 0,78 110
2 AcTpaxaHb A 3540 | 3,97 190 1,25 120
2 2,88 130 0,86 85
3200
3 2,30 100 0,66 75
3 AHabIph b 9500 1 6,95 400 1,74 275
2 5,16 290 1,22 205
8900
3 3,72 200 0,93 145
4 Bapnayn A 6120 1 5,26 250 1,71 145
2 3,87 180 1,20 110
5680
3 2,92 140 0,91 85
5 Benropon A 4180 1 4,29 200 1,25 135
2 3,12 130 0,86 100
3800
3 2,45 110 0,66 75
6 BnaropemeHck b 6670 1 5,54 300 1,57 205
2 4,10 230 1,09 160
6240
3 3,06 170 0,83 120
7 bpsaHck b 4570 1 4,49 250 1,33 170
2 3,26 180 0,92 120
4160
3 2,54 130 0,70 100
I
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Iponomxkenue Tabn.2a

1 2 3 4 5 6 7 8 9
8 Bonrorpan A 3950 1 4,17 200 1,31 120
2 3,04 140 0,90 85
3600 - T
3 2,40 100 0,69 75
9 Bonorna B 5570 1 4,98 280 1,48 180
2 3,64 200 1,03 135
5100
3 2,77 140 0,78 100
10 Boponex A 4530 1 4,47 210 1,33 135
2 3,26 150 0,92 100
4140
3 2,53 110 0,70 75
11 Brnagumup b 5000 1 4,70 260 1,39 170
2 3,43 190 0,97 135
4580
3 2,64 140 0,74 100
12 BnaausocTok B 4680 1 4,54 250 1,28 170
2 3,32 180 0,88 135
4300
3 2,57 130 0,67 100
13 Bnanukaskas A 3410 1 3,91 190 1,10 120
2 2,82 130 0,76 85
3060
3 2,26 100 0,58 75
14 T'pozneiii A 3060 1 3,73 180 1,10 110
2 2,70 130 0,76 85
2740
3 2,18 100 0,58 75
15 Exatrepunbypr A 5980 1 5,19 250 1,60 160
2 3,81 180 1,11 110
5520
3 2,88 130 0,85 85
16 Wanoso b 5230 1 4,82 260 1,42 180
2 3,52 190 0,99 135
4800
3 2,70 140 0,75 100
Jlner
—] 000 «I'exca — HETKaHble MATEPHATLI»
N M24.09/06-113 17
Wsm. | Kon.yu. Jinet Ne pok Honnuck Jata N




IMponomxenue Tabn2a

21

1 2 4 6 7 8 9

17 HWrapka b 9660 7,03 380 1,97 265
5,24 290 1,39 205

9090
3,77 200 1,06 135
18 HpkyTek A 6480 5,62 280 1,62 170
4,16 200 1,13 135

| 6360
b 3,10 140 0,86 100
19 HxeBck b 5680 5,04 290 1,65 180
| 3,70 200 1,16 135

5240
2,81 140 0,88 100
20 Homkap-Omna b 5520 4,96 280 1,57 180
3,63 190 1,09 135

5080
2,717 140 0,83 100
21 Kazanp b 5420 4,91 280 1,51 205
3,60 190 1,05 135

4990
2,75 140 0,80 100
22 Kanununrpan b 3650 4,03 220 1,10 160
2,90 160 0,76 110

3260
: 2,31 120 0,58 100
23 Kanyra b 4810 4,61 250 1,36 170
3,36 180 0,95 120

4400
2,60 130 0,72 100
24 Kemeposo A 6540 5,48 260 1,71 160
4,03 190 1,20 120

6080
3,02 140 0,91 85
25 Bsarka b 5870 513 290 1,54 195
3,76 200 1,07 135

— 5400
2,85 160 0,82 110

ﬂnc14
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ITpononxenne Tabn.2a

[ [ 2 3 4 5 6 7 8 9
26 Koctpoma b 5300 1 4,85 270 1,42 180
2 3,53 190 1,03 135
— 4860 [—W
3 2,71 150 0,78 100 ‘J
27 Kpacnonap A 2680 1 3,54 170 1,13 100
2 2,56 120 0,78 75 W
2380
3 2,10 90 0,59 60
28 KpacHospcx A 6340 1 5,37 260 1,74 160
2 3,95 190 1,22 110
5870 —
3 2,97 140 0,93 85
29 Kypran A 5980 1 5,20 250 1,65 145
2 3,82 180 1,16 110
5550
3 2,88 130 0,88 85
30 Kypex B 4400 1 4,42 240 1,33 160
2 3,21 170 0,92 120
— 4040 —
3 2,51 140 0,70 100
31 Kpiznisn A 7880 1 6,14 300 1,97 180
2 4,57 210 1,39 135
— 7430
3 3,35 150 1,06 100
32 JInneux A 4730 1 4,57 210 1,36 135
2 3,33 150 0,95 100
4320
3 2,58 120 0,72 85
33 Maranad B 7800 1 6,10 340 1,71 250
2 4,49 250 1,20 190
7230
3 3,48 190 0,91 145
34 Maxaukana A 2560 1 3,33 150 0,99 100
2 2,50 120 0,67 75
2260
3 2,06 90 0,51 75
Ttuer
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Npopomkenne Tabn.2a
1 2 4 5 6 7 “‘8—[;” 9 ]
35 Mocxga b 4940 1 4,67 260 1,33 170
.
2 3,41 180 0,92 120
4520
3 2,63 140 0,70 100
36 Mypmanck B 6380 1 5,39 300 1,36 220
2 3,93 210 0,95 160
T 5830
3 2,96 160 0,72 120
37 Hanpuux A 3260 1 3,83 180 1,10 120
2 2,78 130 0,76 85
2920
3 2,24 110 0,58 75
38 Hioiarnit B | 5180 | 1 4,80 260 1,45 170
Hogropon
2 3,50 190 1,01 120
4750
3 2,69 150 0,77 100
39 Hogropon B 4930 1 4,67 260 1,36 170
2 3,40 180 0,95 120
— 4490
3 2,63 140 0,72 100
40 Hosocnbupck A 6600 1 5,50 260 1,71 % 160
2 4,06 190 1,20 120
6140
3 3,04 140 0,91 85
41 Omck A 6280 1 5,39 260 1,65 160
2 3,94 190 1,16 120
5840
3 2,96 140 0,88 85
42 Openbypr A 5310 1 4,85 220 1,48 145
2 3,56 160 1,03 110
4900
3 2,73 130 0,78 85
Jluct
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IMpononxkexue Tabn.2a

24

1 2 4 5 6 7 8 9
43 Open b 4650 1 4,53 250 1,33 170
2 3,30 180 0,92 120

4250
3 2,56 140 0,70 100
44 [ensa A 5070 1 4,74 230 1,42 145
2 3,46 170 0,99 110

4660
3 2,66 120 0,75 85
45 ITepmp b 5930 1 5,15 280 1,60 180
2 3,81 200 1,11 135

5470
3 2,88 160 0,85 110
46 | TlerposaBoack b 5540 i 4,97 270 1,42 180
2 3,62 190 0,99 135

5060
3 2,53 140 0,75 100
47 | TleTpomasioBCic | g g0 || 458 250 1,16 180

KamuaTckui

2 3,30 180 0,80 135

4250
3 2,56 140 0,61 110
48 [IckoB b 4580 1 4,49 250 1,33 170
2 3,26 180 0,92 120

4160
3 2,54 130 0,70 100
49 | Pocros-tHa-Jlony A 3520 1 3,96 190 1,22 120
2 2,87 130 0,84 85

3180
3 2,29 100 0,64 75
50 Pasanb B 4890 1 4,65 260 1,36 170
2 3,39 180 0,95 135

4470
3 2,62 130 0,72 100

|
Jlver
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[Tponomxenue Tabn.2a

25

(1] 2 3 4 5 6 7 3 ! 9
'751 Camapa b 5110 1 4,76 260 1,45 170
2 3,78 190 1,01 145
4710
3 2,68 140 0,77 100
52 Canxr- B | 4800 i 4,60 250 1,33 170
Terepbypr
2 3,34 180 0,92 120
4360 h
3 2,59 130 0,70 100
53 Capanck A 5120 1 4,76 230 1,45 145
1 2 3,48 160 1,01 110
4700
3 2,62 130 0,77 75
54 CapatoB A 4760 1 4,58 210 1,36 135
2 3,34 150 0,95 100
4370 ]
3 2,59 110 0,72 100
55 Canexapn b 9170 1 6,78 380 1,78 265
2 5,04 290 1,26 205
8590
3 3,65 200 0,96 145
56 CMoJeHCK B 4820 1 4,61 250 1,33 170
2 3,36 180 0,92 135
4400
3 2,60 130 0,70 100
57 Crasponons A 3210 1 3,80 180 1,13 110
2 2,75 130 0,78 85
2880
3 2,22 100 0,59 75
58 CBIKTBIBKAp B 6320 1 5,37 300 1,62 195
. 2 3,95 220 1,13 145
I 5830 ,
‘\ 3 2,97 160 0,86 110
{
| 59 Tam6oB A | 4760 1 4,58 210 1,39 135
| 2 3,35 150 0,97 100
4360
L 3 2,59 110 0,74 75
Jluet
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Hponomxenue Tabn.2a

1 2 T3 4 5 6 7 8 9
60 Trepb B 5010 1 4,70 260 1,42 170
2 3,43 180 0,99 120
4580
3 2,64 140 0,75 100
61 Tomek B 6700 1 5,55 350 1,74 195
2 4,09 230 1,22 145
6230 -
3 3,09 170 0,93 110
62 Tyna B 4760 1 458 250 1,36 170
2 3,33 190 0,95 120
4350
3 2,58 130 0,72 100
63 J TioMeHb A 6120 1 5,26 250 1,65 145
2 3,87 180 1,16 110
L 5670 |— a
3 2,92 140 0,88 85
64 | VnpaHOBCK A 5380 1 4,90 240 1,48 145
2 3,58 160 1,03 110
S 4960
3 2,69 130 0,78 85
65 Vnan-¥Y o A 7200 i 5,80 280 1,65 180
2 4,29 200 1,16 135
6730
3 3,18 150 0,88 100
66 Vpa A 5520 1 4,96 240 1,60 145
2 3,64 160 1,11 110
5090 —
3 2,78 130 0,95 85
67 | Xa6aposck B 6180 1 5,30 300 1,48 205
2 3,90 220 1,03 145
—1 5760 —~—4
3 2,94 160 0,78 110
68 YebHokcaprl b 5400 1 4,90 280 1,51 180
!
2 3,60 190 1,05 135
4970
3 2,75 140 0,30 100
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MNponomxenne Tabn.2a

1 2 3 4 6 7 8 9 ]

69 YenaOunck A 5780 5,10 240 1,57 145
3,74 180 1,09 110

5340
1 2,84 130 0,83 85
70 Yura A 7600 6,0 290 1,68 180
4,45 210 1,18 145

7120
3,28 150 0,90 100
71 Onucra A 3670 4,04 190 1,25 120
2,93 140 0,86 85

3320
2,33 100 0,66 75

OxHo-
72 b 5590 4,99 280 1,28 205
CaxanvHek

3,65 200 0,88 145

5130
2,78 140 0,67 110
73 SAxyTcx A 10400 7,40 370 2,18 230
5,56 260 1,53 170

9900 —

3,98 190 1,17 120
74 Slpocnasne b 5300 485 280 1,48 180
3,54 190 1,03 110

4860
2,72 140 0,76 100
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4, CTEHBI C DKPAHOM U3 IIMTOK

4.1. Pemenus cTeH ¢ BEHTHIMpPYeMOH BO3LYIIHOH IIpOCNORKOHN paspaboraHbl Ha npuMepe
ORHOM K3 CHCTEM TO TeXHWYECKUM ceumerenbeTBam: TC-07-0754-03/2; TC-07-1013-04.

4.2, CreHB ¢ BEHTHIMDYEMOH BO3JYIUHOH IIPOCNIOHKOH BKIIIOYAIOT HECYIYK) YACTb,
BEINOJHEHHYIO U3 TIONHOTEIOTO KEPaMHYECKOTO KUPIHyia, OETOHHEIX GIOKOB WIH M3 MOHOJHTHOIO
xene306eToHa, NTapoU3OIAHOHHKM CJIOH, MeTalUIMYecKHi KapKac, TENNOM30IIAOHHLN CI0H K3
MUHEPaNo- WM CTEKIOBOJOKHUCTHIX IUTHT, BETPO3ALIHTHYIO IUIEHKY M OONIHIIOBOYHBIE TITUTKH.

4.3. Kapxac cocToHT u3 KpoHIITeHHOB, T-06pazHoro u L-06pasHOTO BEpPTHKAILHOTO
npoduis 1 KIIIMMEPOB U1 3aKpeTIeHus OONHLIOBKY.

4.4. KpOHmTéﬁHbl M mpodunM, a Taxke KILIMMEPH! A KPENNeHHs MiauT OONHI0BKM
NOJDKHBI H3TOTaBIMBAThCS M3 HEPXKAaBEIOWIEH MIIM OIMHKOBAHHOM cTand. ToNuHA NIPHXKHMOB
KIIMMEpPOB JIOJDKHA COCTABILITE HE MeHee 1 MM, IIMpHHA IpMXHMa - He MeHee 10 MM.

4.5. KpormrTe#H BHIIOYHOTO THIIA ¢ MaKCHMaJBHEIM BEINeTOM OT 40 1o 300 MM ¢ marom 20
MM.

4.6. llar XpoHIITEHHOB II0 TOPU3OHTAIM PEKOMEH/YETCS IIPHHUMATh paBHEIM 600 MM, a o
BepTHKany He MeHee 1400 Mm.

4.7. KpoHIITEHHBI KPENAT K HecylleH YacTH CTeHB! aHKEPHLIMH HIOOEAMH, YHCIIO KOTOPHIX
ompefiensieTcd pacdeTOM, HCXOAS M3 BEIMUYMHEl BETPOBOM Harpy3k# H Beca OOGNMILOBKM C
KapKacoM.

4.8. CranpaprtHas anmHa T-ofpasnoro mpodmist cocrasnser 3000MM. Hanpaensromme
3aKpeIUIIOT K KpOHINTeHHaM caMoHape3aromMMH BHHTaMH. Ilpu 3ToM cBOOGOZHEHE KOHEN
HalpaBJLIOMmel 0T MecTa 3aKpEeIUICHHS K KPOHIITeHHY He JOJDKeH npeBsuuarh 300 Mm.

4.9. CTHK HanpapJIOMUX MO BEPTHKAIH OCYNIECTBIIETCS C IMOMOIIBIO BeTaBoK. IIpu atom
MEXy HaIpaBLIOMMMHU IpeaycMaTpuBaercs 3a30p B 8+10 Mm.

4.10 TIpu CKpPHITOM XpENJIEHHM MAaTepHalloB OOJIHIOBOYHOrO CNOS TMOCHE YCTAHOBKM B
TIPOEKTHOE IIONIOXEHHE BEPTHKANBHEIX HANPaBISIOMIMX K HHUM KpenaT Ha 3aKMenKax
TOPU3OHTAIBHEIE HAIIPABILAIONIHE.

4.11. Tennou3oNsHOHHBIC TUIATH TEIUIOW3OJIIUM KpENMST K HeCcymed JacTH CTeHH
TapenbyaThIMA AlobemsaMH. CxeMa YCTaHOBKYM TNIUT TEIUIOM3OJUIIMH W TapenbyarsiX mobenei
npeAcTaBiena Ha Yeprexe M24.09/06 — 1.2.

4.12. [1px OTKPEITOM KpeIUIeHHH OONHIOBOYHBIX IUTUT KISIMMEDH! pacliofiaraéMie ¢ H1aromM,
COOTBETCTBYIOIMM pa3Mepy OONMLIOBOYHHIX IUIMT, KPeNaT K HampasiomeMy npodwunio Ha
3aknenxax. IIpy 3T0M KOHCTPYKIHS KIsMMepa ONpeAesieT BEIMIHHY FOPH3OHTANbHOIO 3a30pa
MEXIy NIATAMH OGNMIOBKHM pPaBHYIO 4 MM. BepTHKANLHEIN 3a30p MEXAy IIMTaMM Taloke

DpWHUMAETCS PaBHBIM 4 MM.
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4.13. [lpu cXpHITOM KpETNEHNH Ha IUIMTaX OONHIOBKY NI MX HABECKH HA FOPH3OHTASLHEIE
HanpaBJIOLME YCTaHABIHBAIOT ONOPHHIE 3ieMeHTH. ONOPHHIH 3]€MEHT KPENUTCs HOCPeaCTBOM
caMo3anMparomencs BTYJIKH, KOTOpas BCTABIAETCS B IPEJBAPUTENHHO PACCBEPIICHHOE B TAUTE
OTBEpCTHE

4.14. Oukcauusa NIHMT B OPOEKTHOM IONOXEHMH o6ecleunBaeTCsd [0 BEepTHKATH
PETYNHPOBOYHEIM BHHTOM OTOPHOTQ 3JIEMEHTa, a IO TOPH3OHTANM — MOCPEACTBOM CBODOAHOTO
HepeMelleHNs ONJOPHOTO 3EMEHTA BAOJIb TOPU3OHTAIFHON HANpaBILIOMEH.

4.15. Tlpu o6AULIOBOYHOM CIOE 3 METAIUIMYECKMX KacCeT MepeN UX YCTAHOBKOM BHYTph T-
obpasHoro npoduid BCTABIAIOT CalasK¥ MMelomue nomepeynsd mrudr. Camasky kpenst x
HATPABISIONMM JBYMS 3aKJIeTIKAMH.

4.16. Tocne HaBecky Ha MITH(TH KACCETY BEIPABHHUBAIOT COTJIACHO HPOEKTHOMY MONIOMXEHHUIO
M KPETIIT 3aKJIeNKaMy Yepe3 BEPXHHUH OTTHO KacceTh! K HalpaB/IsIOLINM.

4.17. Jlng BeTpo- #W THAPO3AIMUTHI MHHEPago- H CTEKJIOBOIOKHHCTOrO YTEIIMTENS B
CHCTEMAX C BEHTHJIMPYEMBIM (acajoM peKOMeHAyeTcs INpHMeHsTh miedku «M30CIIAH»
cnegyromux Mapox: «M30CIIAH Ay, «MI30CIIAH AS» u «U30CIIAH AM».

4.18. Marepuan «M30CIHAH AM» u «M30CITAH AS» pasMemaeTcs noBepx YTeIUTHTEN,
Genoll cTOpoHOM HapyXy, C BHYTpEHHEH CTOpPOHBl BEHTHIHPYEMOIO 3a30pa, MaTepual
«130CIIAH A» pasmemaercs NoBepX YTEIUIMTENS IMaAKOH CTOpOHOH HapyXy ¢ BHyTpeHHed
CTOPOHB! BEHTHIHPYEMOTO 3a30pa.

MonTax BeJeTCs B COOTBETCTBHH C HCIIONB3YeMOM MOHTAXHOM CUCTEMOM M THUIIOM
HapyxHOH oOinumoBxku. Bo Bcex ciaydasx BaxHo, 9YTOOB MaTepHan XOpOMIO MNpuieran K
YTEIUIMTENO, OBl IPOIHO 3aKPENIEH K 3IeMEHTaM MOHTaKHOH CHCTEMEI i HE MIMEJ NIPOBHCOB H
He3aKpeNMJIEHHHX Y4acTKOB, 4YTO TIO3BOJMT W30€XKAaTh aKyCTHYECKHX «XJIONKOB» TOJ
BO3/eficTBHEM PE3KUX BETPOBEIX HATPY30K BHYTPH BEHTUIISIMOHHOTO 3a30pa.

4.19. B MecTax HaxJIECTKH NOJIOTEH, a TaKkkKe B MECTAX DACHOJIOKEHHA KpeNeXHEIX
3JIEMEHTOB C LEbIO yBeNHIeHUS SPYEKTHBHOCTH CHCTEMB! IPON3BOAMTCS HPOKIIEHKE KIEAHMHA
nentamu — repmetukom «M30CIIAH FL». B cnyuae paspriBa IONOTHa BO3MO)KHA TPOKIIEika
aHAJIOTHYHBIMH JICHTaMH.

4.20. B oxonHpix H aBepubx npoemax nonotHa «VI3OCITAH» mpukieHBaIoT KiesiaMA
nenTamu — repmerikaMu «MI30CITAH» u nprxuMaroT UX ITaHKaMH.

4.21. Marepuan «M30CIIAH D» MOXHO HCHONL30BAaTh ANl BPEMEHHON 3aimuThi
CTPOUTENBHBIX KOHCTPYKIIHIA.

Jiner
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5. CTEHBI C OBJIMIIOBKOW W3 OIMHKOBAHHBIX
CTAJIbBHBIX HPO®JIMCTOB

5.1. B pabore npuBeneHE CTEHb H3 CTANFHOTO NMpOQHACTHNIA MOCHOUHON COOpKM MIM M3
NpeaBapUTEIIbHO COOMPAEMBIX TPEXCIOHHEIX METAINHYECKUX MaHeneH.

5.2. V3Bl npuMbIKaHAS JHCTa HapyXHOH OONIMBKM K IIOKONIO M KapHu3y (mapanery)
obecneunBaloT BEHTHNSIMIO rodpoB M, TakuM 0Opa3oM, ApeOXpaHeHHe TETUIOM30JLAIHM OT
BO3MOXHOTO YBI@KHEHHS. BeTpo3amMTHEIE AudQy3HOHHO-THAPONIONAIMOHHEIN CHOH M3
MeMOpanbl « I30CITAH» BEIMONHSIIOT B COOTBETCTBHUM C 1I. 4.18.

5.3. TonuyHy TENAOM3ONAME B3 MUHEPANO- MM CTEKIOBATHEIX IHT NPHHMUMAIOT 1O Tabi.

5.4. Coprament mucra npueesed B I'OCTe 24045-94 «Ilpodmnu cranbHee NHCTOBbIE
THYTHIE C TPAICIIHEBUHBIMHU TOPpaMU UL CTPOUTENBCTBA. TEXHUUECKUE YCIIOBHSY.

6. IOKPBITUS C KPOBJIEH U3 OLIMHKOBAHHBIX
CTAJIbHBIX IIPO®JIMCTOB

6.1. B xauecTBe KpOBENBHEIX JIHCTOB DPEKOMEHAYETCS NPHUMEHSTH B “TIEpPEBEPHYTOM
TIOJIOXEHNH” NMPOGUIN CcTalbHBIE THYTHE € BHICOTOH rodpa He MeHee 44 MM ¢ LHHKOBBHIM,
AMOMOLIMHKOBEIM HIIM ATIOMMHHEBHM IIOKPHITHEM H 3alATHO-AEKOPATHBHEIM JIAKOKPACOYHHIM
IOKPEITHEM.

6.2. Haubosee nenecoolpasHO KpPOBMIO M3 METAIUIMYECKHX OPOQAMCTOB NPUMEHSTH B
3[laHMAX C JNUHOM ckarta 10 12 M.

Tlpu Goneme# mmuHe ckata M yKioHe kpoBmd 6Gomee 10 % mpodumer pomkeu
yCTaHABIMBAThCS C BEJIMYMHON HaXJIECTKH BIONb ckara He Menee 200 MM ¥ ¢ ofsA3aTensHOM
repMeTH3alMER IPOJONBHON HAXJIECTKH, a PH YKIOHax MeHee 10 % — ¢ BemHuMBON HAXIECTKH He
menee 300 MM ¥ TepMeTH3aIEN MECT IIPOJIONBHOM H NIONEPEYHOM HAXIECTOK.

6.3. B yreruieHHHX HOKPHITHAX AJIA pa3peiBa ‘MOCTHKOB XOJIOLa” MEXIy BepxXHed Moikoit
JOUCTAHIHOHHOTO IIPOTOHA M MNPOQIHCTOM JOKHEL OBITH YCTAHOBIEHHl IIPOKIAJKH U3
OaxenmsupoBanHO# ¢daHepst TommuuOH 10 MM, OKpalleHHHE IeHTadTANEeBBIMM, MM
XJIOPBUHHUJIOBEIMU 3OMAalsIMH 34 2 pasa, WM JNA [JUCTAHIMOHHOIO IIPOTOHA HCHNOJIL30BAH
Tepmonpoduib. B kauecTBe NPOTHBOBETPOBOrO Gaphepa PEKOMEHIYeTCs: HCIIONB30BATh PYJIOHHBIHA
BETPO3AMTHHA nuhdy3HoHHO-THApou3oALHonsbH Matepuan «U3OCITAH AS» u «M130CITIAH
AMby.

6.4. ITpuMEbIKaHHE KPOBIIH M3 METANIHYECKOTO NIPOMIKCTa K CTEHaM CeyeT OCYMECTBAITE C
ycTpoicTBoM GapTyKoB W3 OLUHKOBaHHOH cTanu TonmuHoi 0,8 MM, OKpameHHON ¢ 06eUX CTOPOH.
Kpennenne ¥x BEINONHAETCA Ha 3aKJIENKaX, a MEXAY co00H ONMHAPHBIM JexXaduM (anbieM.
KoHbKoBBIH ¥ KapHU3HBIA (aCOHHEIE NEMEHTH, a TakXe GapTyKH UL OTHEIKH TIPOMYCKOB Yepes
KPOBIIIO JI0JDKHBE! HMETh “TpebeHKy” 1o hopMe NONEPETHOTO CeYEHH S METATINYESCKOr0 POGIHCTA.
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6.5. Tlpu KpoBIAX M3 CTAJBHEIX NPOQHINPOBAHHEIX JIMCTOB PabOTH BeNYT B CleAyHOlEH
[OCNeZI0BATENBHOCTH:

- K TIIpOroHaM TIOKPLITHS  HECymuH TIpOGMIHPOBAHHEI  HAacTHN  3aKpemisioT
caMoHapesaromuMu BHHTaMM B6x25 (TY 36-2042-78), ycraHaBiMBaeMBIMH B Kaxslid rodp
(emanuny) Tnpoduiad X XpallHMM ¥ KOHBKOBbIM TIDOTOHaM; Ha TIPOMEXYTOYHBIX ONOpax
3aKpenUieHHe TPOU3BOAAT ¢ marom depes rodp. Iar rporonos 1,5 — 3,0 m.

- B NPOAOABLHOM HANPABIEHHH COeIMHeHHEe NPOo(HACTHIOB MeXAy cobOH BEINONHAKT Ha
saxnenkax 3K — 12 (TY 36-2088-78) ¢ warom 250 mMum; |

- MepHeHAUKYIApHO TodpaM ¢ HaxJecTKod monorHuin Ha 150 MM packaTRIBalOT Tuupo-
napouzonsuuonsblii  Marepuan «M30OCIIAH» mMapox «M3OCIIAH C», «U30CITAH Dw,
«VI30CTIAH FS», «M30CIAH FD» u «MI30CTIAH FX», 3aBons ero Bo BTOpoit u TpetHit rodp
KaXaoro npodiacTa g yCTAaHOBKY ONOPHEIX JIEMEHTOB ¢ mmaroM 750 MM;

- OTIOpHBIE 3JIEMEHTHl 3aKPeIUISIOT K TPOTOHAaM IBYMsS CaMOHApe3aloOIiHMH BHHTAMH B
KOXIYIO “Nanky’;

- JMCTaHLIHOHHBEIE NPOTOHEI 3aKPEIULIIOT K ONOPHBIM 3JEMEHTaM Hepe3 TEPMOBKIABI M3
Daxenu3MpoBaHHOM (aHepH IBYMs CaMOHape3aroliiMy BUHTaMH;

-~ TEeNJIOM3OINUIO U3 IUIMT HIK MAaTOB BBIMNIOJIHAIOT 3alOMJIMII0 € JHCTAHIIMOHHBEIMH
nporonamMu ¢ HCpCBSBKOf;I CTBHIKOB HMDKHETO CJIOA BEPXHMMHU IIIATAMH,

- [10J ONTOPHBIE JIEMEHTH! ¥ AUCTaHIIHMOHHEBIE IPOI'OHH YKJIaABIBAXOT 2[060pr16 BKJIAZBININA U3
3THX K€ IIIIHUT,

- no mwmraM paccTinaoT MeMbpany «M30CIIAH AM» m «130CITIAH AS» naymmas ot
TIOHMKEHHEIX YYaCTKOB ITOKPHITHS, ¢ HaxJecTKoi MoNoTHHm paBHOH 150 mM. Mecra HaxiecTox
repMETH3NPYIOTCA JieHToM - repmeTrroM «VI3OCIIAHy;

-  npo}QuWIMpOBAaHHBIC JMCTH KPOBMM 3aKpeIUIMIOT K JMCTAHIMOHHBIM  JPOTOHAM
caMOHape3alomuMe BUHTaMi B6x80 ¢ maii6oll B YIIOTHHTENEM M3 TepMETH3HPYIONIEH JIEHTH B
kaxei ropp (rpebeHb) Ha KapHM3HBIX M KOHBKOBBIX IPOroHax; ¢ Imarom depe3 rodp — Ha
TIPOMEXYTO9HHIX IIPOTOHAX;

- 4 YBEJIMYEHHS JKECTKOCTH IIPOAOJBHBIX KPOMOK KpOBEJIBHBIX ﬂpO(l)HHCTOB Ha
AMCTAHUUOHHBII IIPOYTOH [0/ HaKpBIBaCMBIi;I I'O(bp JIACTA YCTAHABJIMBACTCS 3JIEMCHT XXECTKOCTH,

- Mexay coboi B NpOAOSLHOM HAanpaBNeHHWW KPOBENLHBIE NPOQIMCTH COSNMHSAIOT Ha
3aKJleNKax [oc/e HaHeCeHns Ha HaKpHIBAEMYIO KPOMKY repMeTuka. OTBepcTrs B 3aKUIENKax TAKKe
HIpOMasHIBarT repMeTHkoM. Ilepen HaHeceHHEM FepMETH3APYIOIHX MACTHK IOBEPXHOCTH JKOIKHEI
6uTh OGecnbueHs! M obexkupenn 6ensunoM (TOCT 443-76* umn 'OCT 3134-78*).
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7. OTPAXKIAIOUIME KOHCTPYKIIAM MAHCAP](

7.1. Hecymiue KOBCTpYKIMM MaHcap/ MOTYT OHITH BEIIIONHEHE! M3 JlepeBa HIH CTAlH MapoK
235, C245,C255, C345 mo TOCT 27772-88*.
¥ 7.2. B nonepedHuKe HeCylue KOHCTPYKIMH MaHcap pecTaBiuitoT coboit pamy. 1ar pam u
CEYCHUS DJIEMEHTOB OIIPE/EIIIIOTCS CTATHIECKHM PACYeTOM.

7.3. CoennHeHMs MeTaJUIOKOHCTPYKLMI IIPelyCMaTpUBacTCs Ha CBApKe M MOHTAXHBIX HonTax
H/IM Ha NIOCTOSHHEIX GonTax.

7.4. Ceuenus y3MOBBIX 3EMEHTOR 1 BEJMIMHA CBAPHEIX IIBOB ONPEAENAIOTCS PACYETOM.

7.5. IlepeBsHHBle HecyInye KOHCTPYKIIUM CIEAYeT BHIIONHSATH U3 MHIOMATEPHANOB XBOKHEIX
nopop no I'OCT 8486-86*.

7.6. Jina M3rOTOBNEHHS HACTHIOB M OOpeleTKH IPHUMEHSeTCs ApeBecHHa 3 copra, a s
HECYILUX 3JEMEHTOB CTPONMJIBHOM CHCTEMHI (CTPOMMI, MAy3pJIaToOB, IPOrOHOB, CTOEK, NIOAKOCOB,
cBs3eif) — jpeBecHHa 2 copra.

7.7. CoenuHeHHs JAEPeBSHHHIX JJIEMEHTOB HECYLIIMX KOHCTPYKUMH RDPEAYCMOTPEHH!
TBO3/IEBEIMM C NIPSIMOI pacCTaHOBKOM IBO3/IEH HIIM PaclloNOKEHHEM HX B IIAXMaTHOM HOPSAAKE.

7.8. Jlyia ycTpo¥icTBa AepeRSIHHBIX HECYTINX KOHCTPYKHMH JOIDKHBI IPMMEHATHCS DIIEMEHTHE C
TIy60KO# aHTUIIMPEHOBOH TIPONUTKOH.

79. OrmesammTHas OONMIOBKA CTANBHLIX W JCPCBAHHBIX HECYWMX KOHCTPYyKImi
npeaycMOTpeHa runcokapToHHeMH ctaMu Mapok. I'KJIO umu TKJIBO ('OCT 6266-97), a Takoke
TAICOBOJNIOKHUCTRIME JiicTaMu Mapok I'BJI u I'BJIB (I'OCT P 51829).

i 7.10. VYcTpoiicTBO OTHE3alIMTHOH OONMIOBKH HECYIIMX CTaJbHEIX M JIEPEBSHHBIX
KOHCTPYKIMH cHEeyeT BEIIONHSTh B COOTBETCTBHHM ¢ ykasanuaMH CII 55-101-2000 m CIT 55-102-
2001.

7.11. KpoBmo MaHcapil PeKOMEHAYETCs BEIIONHATD U3 KPOBENBHOH CTaJIH, MATKOH YepenHIH,
KepaMHM4ecKOH MM NEeMeHTHO-NIeCYaHOll dYepenMIBl M JPYTHX MartepuanoB. IIpu 3ToM BO
mbexanne 06pa3oBaHMA KOHAEHCaTa B KOHCTPYKIIMM IIOKPHITHMS JOMKEH OBITH TIPEAYCMOTPEH
BEHTHJIIMOHHEIH KaHat (Tabi. 3).

7.12. Jns ecTeCTBEHHOTO OCBCIIEHMS MaHCApAHBIX IIOMEIIEHWH B OrpaXIaoIHe
KOHCTPYKI[MH BCTPaMBaIOT MAHCApJHbIE OKHA.

7.13. B 3aBHCHMOCTH OT pAacIONIOXEHHS TEIIOW3ONAMH H BETPO- T'HAPOM30NSLHOHHOA
memOpansr «I3OCTIAH» pasnugaror ciieylomue KOHCTPYKTHBHEIE pemenns (cM. Tabn. 3):

- TONIIMHA TETUIOM3OJSIIHH MEHbIIE BHICOTH CTpONHIA, A (Y3HOHHO-THAPON3OIIIHOHHASL
membpana «M30CTIAH A» pacnonaraercd ¢ TpoBMCOM 4 oOpa3oBaHmeM JBYX KaHaJlOB
BEHTHJLIMOHHOIO 3a30pa, B 3TOM clydae [UIS YTEIUIMTENs KpBIII MascapOsl HEO6XOnHMO
IPUMEHITh MaThl ¢ IUIOTHOCTBIO 15 ... 25 KI/M® MIM IUMTH ¢ IWIOTHOCTHIO 15 ... 30 xr/nv’,
MMEIOIIME IOKPOBHEIE CJIOH, HAIIPHMED U3 CTEKJIOXOJICTA; |
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- TONIIMHA TEIUIOM30JIIMH paBHa BHICOTE CTPOTMNA, BETPO3alIUTHAs Au(dy3HOHHO-
ruppousonsunondas Membpana «M30OCIIAH AM», «I30CIIAH AS» pacnonaraercs Ha
NIOBEPXHOCTH TEMJIOM3ONsEM ¢ of0pazoBaHMEM HaJ HEKO OAHOKAHAJIBHOTO BEHTH/ISLIHOHHOTO
3a3opa; B ITOM ciydae A4 yTENeHHs KPOBIM MaHcapiAbl IPHMEHSIOT TEIIOH30JIIIMOHHbIE
n3fenua 6e3 MoKpOBHOTO (BETPO3AIIMTHOIO) CIIO;

- TOJNINMHA TETJIOM30JILHH OOJbile BEICOTH CTPOIMIA; B 3TOM CIIY4ae NOTIOMHHTENbHBIH
COM TEIIOM3OSIMK MOXET OLITh PAcHoNOKeH CHHU3Y MEXAY MONEepeYHBIMM NOTONOYHHIMH
Opyckamu 1u60 Mexny OpyckaMu KOHTpOOpEIIeTKH, BBICOTA KOTOPHIX paBHA TOJILMHE
JOIONHUTENLHOM! TEIIOU30IIMA (TIPH PEKOHCTPYKIAK KPBILIA).

7.14. Jlns cozgaHus ONOITHHUTENRHOTO O6apbepa OT IMPOHMKHOBEHMS BJIAIH B IIOMELIEHHUE
gepes KPOBJIO, a TKOKE A BETPO- M THAPO3AMMUTH TEIIOU30IAIMY B MaHCApAaX PEKOMEHIyeTCs]
npumenste «M30CTIAH A», «M30CIHHAH AM» umn «M30CIIAH ASy. [lanHEle MaTepuansbl
PEKOMEHIYIOTCS K IPHMEHEHHIO CO BCEMH BHIAMM KPOBENBHRIX MATEPHANOB [1E€PEUUCIEHHHX B
Tabin. 3.

7.15. Marepuan «U30CITAH AM» unmu «U30CHAH AS» Hape3aioT ¥ packaThiBalOT NPAMO
nosepx yremnutens Oeyqod CTOpOHOH MaTepHana K KPOBEIBHOMY IIOKDHITHIO. MOHTaX BEHETCs
FOPH3OHTAIBHEIMH [OJIOTHUINAMM BHAxJecT, HadWHasd ¢ HIDKHEH dacTW Kpeimu. Ilepexphitme
MONOTHUII 110 TOPU3OHTATBHBIM M BEPTHKAJIBLHBIM CTEIKaM — He MeHee 150 mMm. PacTamyrsiii
MaTepHall YKpeIULIeTCsl Ha CTPOIIMAAX CTPOHTENBHEIM CTEILIEPOM HITH OLMHKOBAHHEIMH TBO3IIMH.

Marepuan «I3OCIIAH A» packarsiBaeTcs M Hape3aeTcs IpIMO Ha KPOBEBHBIX CTPONHIax
MOBEPX yTelwTeNs. MOHTaX BeAeTCS T[OPH30HTANbHBIME IONOTHHINAMH BHAxJeCT, Iajkoii
CTOPOHOM HapyXy, HauMHasg C HIDKHeH wdacTH Kpoilmd. [lepeKpeHTHEe NONOTHHH[ IO
FOPM3OHTANBHEIM M BEPTHKANBHHM CTHKaM — He MeHee 150 mm. PacTsnythiit Marepuan
YKpeIUIeTcs Ha CTPOIWIaX NepeBIHHBIMH aHTHCENTHPOBaHHMIMM KoHTppeiikamu 30x50 MM Ha
TBO3ISAX MK caMope3aX. Mexay BnarosamuTHOR MeMOpaHOH M yTeIUTHTEIEM NPEelyCMapTUBAETCS
BEHTHJIIUMOHHEIH 3a30p 30 — 50 mMm.

B wMecrax HaxJecTOK MONOTEH, a TAKKE MeCTaX KpEIUICHHH ¢ UeNblo yBeINdeHHs
3()PEeKTHBHOCTH CHCTEMB! HEOOXOANMa TipokJietika neHToH — repmeTnxoM «M30OCIIAH». B cnyuae
pasphbiBa MOJIOTEH BO3MOXKHA MpOKIIEiKa aHANOTMYHBIMH MaTepHalaMH. B OKOHHBIX HpoeMax
«130CITAH» npoxnenBaeTcs aHAIOTHYHBEIMY MaTe€pHaNIaMH.

Jiucr
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Tabnuna 3

Kposas mancapn

15 14 13 8 12 5 1 10 9 8 7 21
T /'_ — i [ 2 A A A A —

20 AXRIXR

X
P
[
s
X
X

Yenosnvie obosnauenus: 1 - xene3o6eToHHas WIMTa, B T.4. MOHOAMTHAS; 2 — THIICOKAPTOH;

3 — TeruiousonsHA; 4 — BETPO3ALUTHEIN CII0H (CTEXNOXONCT FIO YTEMUIHTENO); 5 — THAPOU3ONALMOHHAS
nnerka «MI30CTIAH Ay, «<M30CITAH CM», «30CIIAH DM» n MetammsuposauHas «U30CITAH
FS», «M30CIIAH FD» u «M30CIAH FX»; 5a ~ muddy3uoHHO — rUAPOM3ONALMOHHAS TUIEHKA
«130CTIAH C» n «M30CIIAH Dy; 6 — nByxxaHanbHbIi BEHTHIALIMOHHLIH 3230D; 7 — KOHTpoOpelueTKa;
8 — obpewerka; 9 — npodnacti; 10 — BonHucTHII acGecToueMeHTHBIA nHCT, 11 — GuTyMHRIA
BOJIHUCTHIA JHCT;, 12 — Metannouepenuua; 13 — rubkas (OuTymHas) depennua; 14 — crowHol
NepEeBAHHBIA HacTun; 15 — LieMeHTHo-nmecyaHas uepenuua; 16 — crpomuno; 17 — BETpO3alUTHAs
anddysuonno-ruaponzonsMonHas MeMopana «1I30CTIAH AMy, «I30CTIAH ASy;

18 —~ onHOKaHaNbHBIE BEHTHIALMOHHBIA 3a30p; 19 — Temion3sonauus; 20 — rupo — NapOU30NAIHOHHIH
marepuan « AI30CTIAH» mapox «U30CIIAH By, «M30CIIAH C», «M30CTIAH D», « M30CIIAR FS»,
«H30CTIAH FD» n «<M30CTIAH FX»; 21 ~ nuctoBas kpois (OLMHKOBaHHASA KPOBE/IbHAsA CTallb, MEfb,
UMHK-THTaH).

ITpumeuanue: no gepeBsnHOMy Hactwiry (14) mon MeaHyio KpOBIH NPedycMaTPMBAIOT NOAKNAAOYHbIH
CJIOH.

Jiner
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8. KOHCTPYKTUBHBIE PEHIEHNA YEPJAYHLIX IEPEKPHLITUH

8.1. UepnauHrle NEpekpHITHA pa3paboTaHbl Xene300eTOHHBIME (M3 COOPHBIX IUIMT HIH
MOHONUTHOTO XeNe300eTOHA) U JEPEBIHHBIMH.

8.2. Ha mepekphITHH M3 Xe1e300€TOHA B KAUECTBE IAPOU3OSLMOHHOTO CI0S NPHMEHSIOT
matepuanst «<VI30CIIAH» cneayromux Mapok: «M3OCIIAH B», «1I30CIIAH C», «U30CIIAH
FS», «U30OCTIAH FD», < U30CITAH FX» n «M30CITAH D».

8.3. [To noBepXHOCTH TEIION3ONSUUOHHEIX IUT yknaasBaoT «M30CIIAH D».

8.4. Ilo cnolo pynmoHHOro MaTepHana BBHINONHAIOT APMHPOBAHHYIO LEMEHTHO-TIECYaHYIO
CTKKY K3 pactBopa Mapku 100 Tonuminoit 40 MM.

8.5. B nepeBsHHOM 4epIavHOM NEPEKPHITHY TEIUIOW3ONAIIMOHHbIC TITUTH YKIaABIBAIOTCS Ha
cnoit maponsomauuu u3 «M30CIIAH Cy», «MI30CITAH B», «MM30CITAH FS», «MMI30CIIAH FD»,
«30CITAH FX» 1 «130CIIAH D».

8.6. llo BepxXy AepeBaHHHX 6aloK TEPEKPHITHA PACKIALBIBAIOT LEMEHTHO-CTPYKEUHbIE
TUIMTHL TOMIHHOH 20 MM, KOTOPHE 3aKpeIIIOT X 6ankaM mypynamu ¢ marom 300 mm.

9. KOHCTPYKTHUBHBIE PEHNIEHUS I10JIOB

9.1. Tlonmbr Ha narax ¢ TEIUIO- 3BYKOM3OMSLMOHHEIM CIOEM M3 TEeIUIOM3OJALMOHHEX TIHT
MOTYT BBIIONHSATBHCS NO HOJCTHIAIOWEMY OETOHHOMY cloo (B IONax 1O TPyHTY) WIE MO
KeNe306eTOHHOMY IIEPEKPEITHIO.

9.2. B xagecTBe 3BYKOH3OJIAIH JOJDKHE! HCIOMB30BATHCS TEILTON30MSIIMOHHEIE TUIHTEL.

9.3. B nonax mo rpyHTy Jard ONHMpAlOTCs Ha KHUPIHYHBIE HIM GETOHHBIC CTONOWKH,
ycTaHOBJIEHHHIE Ha OSTORHKH NOACTUNAIOINUY CloH.

9.4. Tennou30NAIUOHHEE [JIMTH, KaK IIPABHIO, YKNAIBIBAKOTC HA CIIOH THAPOM3OJISIMN,
BhInoNHeHHEH #3 MatepuanoB «M3OCITAH» cneayrommux mapok: « M130CITAH B», «M30CIIAH
Cr», (MI30CIIAH FS», «M30CIIAH FD», «130CTTIAH FX» u «M130CITIAH D».

9.5. To TenyIOU3ONALMOHHEIM IUIATAM PEKOMEHAYETCS TPEIYCMATPUBATH COOPHYIO CTIKKY
U3 CIIAPEHHBIX TMIICOBONOKHMCTHIX JIHCTOB, IO KOTOPO#H BHIIOIHSAETCS OKPHITHE HOJA.

9.6. Heo6xommuMocTs yCTpolicTBa MAPOU30MSLHM B KaXIOM KOHKPETHOM Cliydae HOIDKHA
OnpeleNiIThCS PacyeTOM CONpPOTHBIEHUA NAapONPOHUIAHUIO B COOTBETCTBUM ¢ ykasaumamu CHull
23-02-2003.

Juer
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Ne Hanmenopanne N HaumeHopanue
nos. Tno3.
1 | Cymecreytomas ctena 19 | Cnus
2 | Kponmteiin 20 | O6nunoska LIOKOJA
3 | Ulaji6a 21 | L-obpa3Hblii BepTHKaNbHEIH Npoduib
4 | AnukepHsii nrobens 22 | HamensHuk yrioBoH
5 | T-obpasHrlii BepTHKANBHEIH TpodHIb 23 | Yrnogas niacTHHa
6 Tapenpyathiit jpobens ANs KpeneHns 24 | Kaccera yrioras
YTEILIHTeNs
7 | TlaponuToBas mpoxnianKa 25 | OneMmenT obpaMnienns
8 | Yremmurens 26 | Ilennwilt yrennurens
9 | Imute o6mimoBoELe 27 lfslfsonsomuﬂoxmaﬂ nenta «M30CIIAH
ITonoca cransHas OUMHKOBAHHAS
10 | Kasmmep 28 5= 0,55 Mm
11 | Bosgymnas npocnofika 29 | OxoHHBIH cUB
12 | 3aknenka 30 | Oreepcrue d =10 MM
T'unpo- BeTpo3anuTHAS NIICHKa
13 «M30CITARY» mapox «M30CIIAH Aw, 31 | Kommencn Wi 3230
(BOCTIAH AM» mmn «M30CTIAH pyrom P
AS»
14 | Kaccera THnoBas 32 | Kapuus 3manus
15 | CamoHape3aronuii BUHT 33 | OnemeHT mapanera
Bopon3onsauuonHas IaponpoHuaeMas
16 | nenta «M30CIIAH» mapok 34 | DneMeHT KpeIuleHHs HaparneTa
«VI30CIIAH SL» wiu «<M30CITIAH FLy
HNapowuzonsims «30CITAH» mapok
«M30CIIAH By, «MI30CIIAH FS»,
17 | DnemenT KpenneHus ciuBa 35 «U30CIIAH C», <M30CIIAH D,
P «A30CIIAH FDy umi «A30CTIAH FX»
(mns 3maHAH © BIOKHEIM B MOKPHIM
PEXHUMOM)
18 | IlepdopupoBaHHEI HAIETLHAK
000 «I'exca — HeTKaHbIe MATEPUAILI»
Wsm. | Konyw. | Jlwet | Ne mok. TNoamuce Jata M24.09/06-1.0
3am. red. anp. T'nuxun ( a—LctrLL«—7 Cranms Juer Jlncros
Pyx. oa. Bopotin y <y DKCTIMKAlHMs MATEPHAJIOB U Mn ] 1
Cac. Teuosa Ocf/ fpccasobor AeTaslei K y3/1aM cTel ¢
3KpaHaMH M3 IIMTOK OAO Wi 02‘;'03:1;.‘“““
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PA3ZJIEN 2

CTEHBI C OBJUIIOBKON U3 OIMHKOBAHHBIX
CTAJIbHBIX TITPO®JIMCTOB
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e HawnmeHoBanne Ne Hanmenosanue
103. nos.
Ll n CTeHa u3 KUpHWYa UK MOHONHTHOTO
aHelb CTEHOBas 21
xenesobeTona
2 | OxkHo 22 | Purems
3 | Hokonp 23 | Camonapesaouye BUHTH
4 | Bopota 24 | Purens
['uapo- BeTpo3amuTHAA NIIEHKa
5 «A30CIAH» mapox «U30CIIAH A, 25 Tepmopknazaei 13 GakeIM3APOBAHHOMK
«M30CIIAH AM» unu «M30CTTAH dbaneps!
AS»
6 Hapyxsas obmutoska us 26 | Tennousomnsius
OIIMHKOBAHHOT'O CTAJILHOrO npodnncTa
VremuTens, 3aBepHYTHIH B TIEHKY
7 | «A30CIIAH B», «<U30CITAH C» un 27 | dapTyx KOHBKOBbIH ¢ rpefeHKoi
«M30CIIAH D»
8 | Kapxac nanenu 28 | Hlypyn 1 —4x40 (war 300)
9 YrnoBo#l HalEeNnEHUK 29 | T'epMmeTH3MpYIOIIAs MaCTHKA
AHTHCENTUPOBAaHHbIH epeBsHHEIH 6pyc
10 | Cnus 30 | ceuennem 40x130, xpenuts mrypynamu 1 —
6x90 ¢ mmarom 600
11 | Bryrpensss oOmuoska 31 fggl; ?1];(%) OBaHHBUH JICPEBANHBIH OpyCOK
12 | 3aknenxa 32 | HamenpHuk
13 | Kpopns u3 npodimcta 33 | Yremnnrenms
14 | Tporon 34 I;Igfzoggﬂﬁnx U3 ICPEBSIHHOM JOCKH
Iapousomsauus «M30CIIAH» mapok
15 «30CTIAH B», «M30CITAH FS», 35 | Cous
«30CTIAH FD», «M130CIIAH FX»,
«M30CITAH C» unmu «M30CITAH D»
16 | Koctsuib 36 | Croiika nanenn
17 | HepessHHBIH 6pycok 37 | bontr M16x50 ¢ marom 600
18 | dapTyx H3 OIMHKOBAHHOM CTAIH 38 | 3axnenxa 12 ¢ marom 300
19 | Hecymuit nacTun nokpuTHs 39 | Hamenpnux
20 | Banka 40 | DneMenT KpeIUIEHHs! OKHa ¢ maroM 600
]
000 'ekca — HeTKaHBIE MaTEPHATLI»
M24.09/06-2.0
Ham. | Konyu. Juer | Ne mox, Moamucs JNara !
3am. ren. amp. | Tnusun e civicle | DKCIUIMKAIMA MaTepHalioB K Cranna Jlner Jnctos
Py oma. Boporm ) oran neTaned K y3iaM CTeH ¢ M 1 1
Cre Mlemxosa 0 ucepbe T OB IHIOBKO# W3
\j@ T OLMHKOBaHHOTO CTaJILHOTO 0AO LHUHIIPOM3JARNI
] r. Mocxsa. 2006 r.
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®parment dacaga Nel.

BapuaHT MeTaJUTMYECKUX CTEH U3
TPEXCNOHHBIX NMaHENEH YKPYNHUTENbHOH COOpKHU.
IlpononsHeii dacan.
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®parmenT ¢acaa No2,

Bapuant mMeTannmyeckix CTeH u3
TPEXCHONHBIX NaHene! yKpynuuTenbHoi cOopku.
Topuesoii dacan.
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PA3JIEN 3

TOKPBHITUSA C KPOBJEN M3 OLMHKOBAHHBIX
CTAJBHLIX ITPOPJIHUCTOB
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Ne Ne
HaumenoBanne Haumenopanue
1n03. T03.
1 Hecymnit cransuoi npobunupoBanusii 21 I'pebeHyaTEI# YINIOTHHTEND U3
HACTUI TOPUCTOH Pe3HHH
5 Kposensusrit cramuﬂoﬁ 22 | Tpy6a
TIpoUIMPOBaHHEIH HACTH
Tlapousonsamus «M30CITAH» mapok
3 «30CITAH B», «M30CIIAH Dy, 23 CranpHOl KBafpaTHbIH CTaKaH ¢
«M30CITAH FS», «U30CITAH FD», ¢nannem
«M30CIMAH FX» nnu « M30CTIAH C»
Berpozamurnas nnenka « A30CITAH»
4 | mapox «U30CIIAH AM» nnu 24 | JlomonHuTeNbHEIE IPOTOHBI
«M30CITIAH AS»
5 Ternmousonsauus 25 | Xomyt |
6 TepMmoBKIansIm U3 6aKeTH3UPOBAHHOM 26 | 30T 3 OLMHKOBARHON cTAMH
paseps
7 | OnopHHI 3IEMEHT U3 cTam § = 3 MM 27 | KonpxoBHi# 3ainTHEIH dapryk
8 | Onement xecTKOCTH & =2 MM 28 | T'pebenka
9 | JIMCTaHIMOHHBIH MPOroH 29 | Cnus |
10 | 11lai6a cransnas 30 KonrkoBriil an1eMeHT ¢ rpebenkoi mo
KpOMKaM
11 | T'epMeTnsupyromas jJeHTa B
12 | MacTuka repMeTH3NpyIOuIas
13 | BuHT caMoHape3aromui
14 | 3axuenka xoMOHHHpOBaHHAs ]
15 | BuBT caMoHape3alomui
|16 | Illas#i6a nHeonperosas
17 | 3armymxa ¥3 MEHEpanoBaTHOTO MaTa
18 CranpHas rpebenka no popme
npodaucTa
19 | Ouuskosaunas crans 8 = 0,8 Mm
20 3amutHEIH bapTyK U3 OLMHKOBAHHOMK
ctaym & = 0,8 MM
000 «I'exca — HeTKAHbIE MaTEPHATBDY
- M24.09/06-3.0
Wam. | Komyw. | Jiwer | Nepok. | Tloanucs Tara
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H IKCnnMKaLUs MaTepUaoB U
Pyk._o1a BopouH % W"‘? . MN 1 1 |
s — Y — JeTasnedl K y3nam TOKPHITHS C
4 KpOBJIEH U3 HPOQMIMPOBaH- OAO IIHMHNPOM3/IA HWit
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PA3JIEN 4

OTPAKJAIOIHE KOHCTPYKITHH
MAHCAP/T

81



82

Ne Ne
Hanmenosanne HaumeHoBanHe
no3. no3.
| 1| Tuncoxaproumstit uct 27 | Wypyn 'OCT 1144-80
| 2 | Crpounio AepeBsHHOE 28 | Jleperannsri 6pycok 40x30 MM
3 | lleMenTHO-NecyaHas depenuia 29 | Crpomuno cransHoe
4 | Obpemerka 30 | Tloaxnamounkli cno#
5 | Konrtpobpemerka 31 | Crena
6 | Kmunoobpasuetii 6pyc 32 | Hecymas mymra
7 | Papryk cBeca 33 | Hapyxwnas obmuBka
8 | Kenob 34 | CraneHo#l nipodmuct
9 | Kanenpauk 35 | JlepeBsiHHBIH Kapkac
10 | TommmuBka kapHHU3a 36 | Ion
11 | Yrenmurens 37 | dyngameHnT
YTennuress ¢ IOKPOBHEIM
11a | (BeTpo3alIMTHEIM) CIOEM U3 38 | Crotika nepeBsBHas
CTEKNOXOJICTa
T'uapo- BETpO3amUTHAS MIEHKa
12 | «130CIIAH AM» nmm «M30CITAH 39 | PynouHBI# camMoknesmuiicss Matepuan
AS»
I'unpo- BeTpo3amuTHas IUIEHKA
«M30CITAH» Mapox «MI130CITIAH C»,
126 «30CIIAH D», «M130CIIAH FS», 40 | Jipemaxamit xeno6
«M30CIIAH FD», «M30CITAH FX»,
«M30CTIAH CM» unu «MU30CTIAH
DM»
Tapouzonsius « I30CTIAH» mapok
13 | «M30CIIAH By, «<MU30CIIAH D» g | 41 | Tpy6a
«M30CIIAH C»
14 | Cetka 42 | CaeroBoii b6apsep
15 | OmuHKOBaHHKIH TBO3IE 43 | Ilnmosoe okHO
16 | Cxoba kpennerus xenoba 44 | Beitsaxxa
17 | XKenob 45 | Tonknanounsii cnoi
18 | Mopononosas nonoca 46 KpoBnst U3 OLMHKOBaHHOH CTAIH, MEIH
M IIHK-TUTaHa
19 | Cuyomzo# HacTun 47 | Merannouepenuna
20 | Kpennerue xpe6ToBoro 6pycka 48 AC6GCTOHPZMEHTHHH W GUTYMALE
BOJIHUMCTBIM JIHCT
21 | KonpxoBas yepemuna 49 | T'ubxas gepenuna
22 | KonbkoBHH bpyc 50 | I'mapousonsus
23 | BeHTHIAIMOHHAA HepenHIia 51 | OtmocTka
24 | MunepanbHas Bata 52 | Tleperoponka
25 | Oxousnslii 610k 53 | BentwismuonHbIH 3a30p
26 | O6Bs309nLIA Opyc |
000 «'exca — HeTKaHble MATEPHAIbD)
— M24.09/06-4.0
Ham. | Kon.yuy. Tver Ne nok. Noanuce [lara
—38M. ren. Anp. Tanknn ) witeTig Cranua Jver Jluctos
Pyk. ota. Boponm ; I W BKCHHHKaH]:l‘ﬂ MaTepraJioB H M 1 1 ﬁ
Cuue. Tewkosa ,%,%-d Fode ACTANCH K y3nam K
— OrpaXIAIOLKM KOHCTPYKIMAM 0AO UHMHIIPOM3JAHMHA
MaHcapa r. Mocksa. 2006 r.
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PA3JIENT 5

HYEPJAYHBIE IEPEKPBITUA
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Ne No
HaumeBoBaHue Haumenoranue
nos. no3.

1 | XenezobeToHHas IIHTa NEPEKPHITUS 6 | BoipaBHHBarOIas CTHKKa
Hapousonsuus «M30CITAH» mapox
«M30CTIAH By, «M30CIIAH C»

2 ’ ’ 7 epeBsiHHas 6anka nepexphITHs
30CTIAH FSy, (30CIIAH FD, Hlepe pekp
«30CTIAH FX» wm «<MU30CIIAH D»

3 | Cnoii «I30CIIAH D» 8 | JlepeBsiHHBIH muT

4 MuHepasioBaTHEIE MK CTEKIIOBATHEIE 9 LlemenTHO-CTPYXeuHas winTa, & =20
TUTUTHI MM

5 ApMMpoBaHHAs IIeMEHTHO-TIeCYaHas 10 | Iiryxarypxa
CTSDKKA

000 «I'exca — HETKAHbIE MATEPHAJIBI)
M24.09/06-5.0

Msm. | Konyu. | Jlmer | Nenpok. Noanuce Jtata
3am, ren. [up. Camcnn ( tecen L Cranua JNuct Nucros
Pyk. oTa. Bopounn %o’]zﬂuuoy OKCMIIHKalMs MaTepHanoB U M ! !
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PA3JIET 6
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Ne Ne
HaunmenoBaune HaumenoBanmne
nos3. nos.
1 | Jlomaroe DOKpHITHE moJa 7 | Mo3sanyHo-6eTOHHOE NOKPHITHE TIOJA
2 | Meosu 3 3BYKOHM3OJIANKA B3 MUHEPATIOBATHBIX
nimT
3 | Jlara 9 | HoxpriTHe noNa NapkeTHOE
4 ?IiiKTOHBOHS{IIHSI U3 MUHEPANOBATHEIX 1 O C 6opHa51 CTSOKKa B3 FB J.I
Tapouzomstus «<M30CITAH» Mapox
| «A30CTIAH By, «MI30CITIAH C»,
5 | Xene3obeToHHOE MEPEKPHITHE 11 | «A30CIIAH D», «<MU30OCITAH FSy,
«A30CTIAH FD» nmu «I30CITAH
FX»
T'uppouzonsamus «M30CTIAH» mapok
6 «M30CIIAH C», «U30CITAH Dy, 12 | 3sykomsonsumonnas nenta
«A30CTIAH FS», <M30CIIAH FD», 4
«U30CTIAH FX» mma « 130CTIAH B»
000 «I'exca — HeTKaAbIE MATEPHAIIBD)
M24.09/06-6.0
Ham. Kon.yfu. Jlner Ne pok. TNoanuce Jata
3am. reH. lup. nnkvn GD»C((/Wﬁ Cranus Jiner Jlucros
Mired M
Py om Boponan /;7@0 a4 DKCIUIuKalus MATEPHANIOB U l l
Cuc. Mewxosa - ae.v& -
= JETAICH K Y3J1aM TIOJIOB 0AO IIHHMIIPOMS}lAHl’Iﬁ
r. Mockea. 2006 r.
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IIpunoskenne 1

PACYET ITPUBEJEHHOI'O COIIPOTUBJIEHHU S
TEILIONEPEJAYE U TEMIIEPATYPHO-BJIA’KHOCTHOI'O
PEXXUMA MHOTOCJIOMHBIX KOHCTPYKIMI CTEH
C BEHTHJIMPYEMOM BO3IYITHOM IMPOCJIOHKON

YeTpoHCTBO  3aIMMTHOTO DJKpaHa C BEHTHIMPYEMOH BO3JYWIHOH IPOCIOWKOH B
MHOTOCIOMHON KOHCTPYKIIHH CTEHHl CHOOCOOCTBYET YMEHBINECHHIO HAYAJIBHOM BIAXXKHOCTH
3 heKTUBHON TEeNNOM3OJSIIIAY, B JISTHUH IIEPHOI CHMIKAeT TEIUIONOCTYIUIEHHS 4epe3 CTEHH, a
3UMO#l — CIIOCOOCTBYIOT YAAJIEHUIO NapooOpa3Hol BlIarH, IPOHUKAIOWIEH B CTEHY H3 IIOMELICHHUA.

Hanpaue BeHTHIHpyeMOH BO3NYMIHOH NpPOCNOHKHA ONAarompHATHO CKa3hBaeTCd Ha
BIAKHOCTHOM COCTOSIHAM CTE€HEl H [03TOMy Hambosee 3¢¢EKTHBHO NPUMEHATh Taxue
KOHCTPYKITVM CTEH B 3JAaHUSIX ¢ IOBHITIEHHOH BIAXHOCTBIO BO3AYXa B IOMECIICHHH.

[lpy nNpoeXTMPOBAaHHMM TAKMX CTIEH HEOOXOAHMMO BBIIBUTH 3aBHCHMOCTb  MEXY
COIIPOTHBIIEHHEM NAPONPOHUIAHMIO BHYTPEHHEH HYacTH OrpaKJarolled KOHCTPYKIMH CO CJIOEM
3bbexTUBHON TEeNMIOM30XAUNMH M TpeOyeMol TONIMMHON BO3AYIMHOH NpocnofikH u3 yclnoBus
ofecneueHns HOPMaJIBHOTO BJIAYKHOCTHOTO PEXXUMA CTEH B 3UMHHEH IEPHO dKCILLyaTalHy.

BrnaxHOCTHOE  COCTOSSHHE  MHOTOCHOMHBIX KOHCTpyKIuH cTeH ¢ addexTuBHoH
TETUION30JSIMEH ¥ BEHTHIMPYEMON BO3AYLITHOH NPOCIHOMKOH 3aBHCHT OT MX KOHCTPYKTHBHOTO
pemenus. IIpy aToM HEOGXOAMMO yYWTHIBaTh 3HaYeHHE KO3(P(HIHEHTOB MApONpPOHHIAEMOCTH
TETIOH30IAIMOHHOTO M KOHCTPYKIHOHHOTO clios. PekoMeRayeTcs, 9To6bl KOHCTPYKTHBHBIH ClIoit
GbLI BEIONHEH M3 MATEPHATIA C CONPOTHBICHHEM TAPOTIPORAIIAHMIO He MeHee 2 (M™-a-IIa)/Mr u upH
STOM  OTHOINEHHWE  KO3(QOUIMEHTOB  NApONPOHULIAHHMS  MaTephalioB  yreIumrels U
KOHCTPYKIMOHHOTO ¢J1051 OBLIO He Menee 3:1.

PacueT MHOTOCHOMHBIX KOHCTPYKUHMH CTeH €O cloeM 3(PQeKTHBHOM TEMIOH30ISIHE U
BEHTHJIMPYEMOH BO3AYIIHOM IIPOCIOWKOM BKITIOYAET:

- omnpejencHWe HEOOXOAMMON TONIMHEL TEIUIOM3OJUIHMOHHOTO CJIOS H3  YCIIOBMIA
HeBHINIAJCHHUA KOH/IEHCaTa Ha BHYTPEHHE] TOBEPXHOCTH OTPAXACHHUS M SHEProcOepeXeHus;

- onpeleicHHE MapaMeTpPoOB BO3NYIIHONW NPOCNOUKH, OOeCledHBAIOMINX HOPMANBHBIH
TEMIePaTYPHO-BIAKHOCTHRIH PEXUM CTEHOBOTO OrPaXKIECHHS.

TepMuaeckoe conpoTHBIEHHE cl0s 3bPEKTHBHOTO YTEIIUTENS 32 HCKIIIOUYEHHUEM CIyJaeB,
KOTJIa 5KpaH BHIIOJHEH M3 TOHKOH (20 — 30 mM) nmanenu «CsHIBHY), CleAyeT ONpeneniTh 6e3
y4eTa TEIUIOM30JUPYIOIMX KadecTB 5KpaHa, a Tak KaK NpOCIOMKa BEHTHIHpyeMas, HeOOXOIUMO
BBecTH KoddoummenT 0,5 K BenuduHe TEPMUYECKOrO COIPOTHBICHHS 3aMKHYTOH BO3MYIIHOM
TIPOCJIONKH.

TpeGyemoe 3nauenre R, onpenensior no gopmyie:

R, =R -R-———— 05-R, (1)

ym mp e.n.

rae: R,’,’,P - MPHBEJEHHOE CONPOTHBIIEHHE TEILIoNepeave, (M2~°C)/BT, TpUHAMaeMoe 1o Tabn. 4

CHpnlI 23-02-2003;




Tponomxenue npunoxenns 1

R, - TepMHYECKOE CONPOTHBIEHHME KOHCTPYKIIMOHHOrO CIIOS CTEHEI, (M*-°C)/Br;
R,, - TepMEYECKOE CONPOTHBIICHNUE 3aMKHYTOH BO3YIIHOH IPOCIIONAKHY.

BnudHue TemONpOBOAHBIX BKIIOYEHMH B BHAE METaUIMYECKMX KpOHIITEHHOB Ha
CHIKEHHME  BENWYMHE  [PHBEIEHHOTO  CONPOTHBIICHMS  Temolepeqade  Y4UTHIBATCS
KO3(hhHIMEHTOM TEIJIOTEXHHYECKOH ORHOPOAHOCTH, 3HAYCHME KOTOPOro B 3aBMCHMOCTH OT
Ko3bbuIMenTa TETIONPOBOJHOCTH ¥ TOMIIUHEI CIIOS TEIION30MALHY ¢ HeCyIel JacTblO CTEHb! 13
KUPIMYHOM KITAJKH MM JKENe306eTOHa TIpH KOJHYEeCTBe KPOHMTeHHOB 1,75 Mr/M® ompeaendeTcs
no rpaduxam (puc. 1; 2; 3).

TIpy ApYroM KONMYECTBE KDOHIUTEHHOB Ha 1 M? CTEHBl 3HAYEHMS, NONYYEHHBIE NO

rpauKaM HepecIUTHIBAIOTCS IO GopMyIe:

"ol
, Ol

1-098-
R, 01
r, =1021-|1- - n +R— )

! 1,75 .

o 2
rage: », - KOJM4YeCcTBO KpOHHITEMHOB Ha 1M CTEHHI,
Ro - COIIPOTUBJICHME TEIUIONIEpENaUue CTEHBI NTO raaau,

R, - conpoTHBIEHUE TEIIONEpeaye CTERH 6e3 yueTa BO3AYITHOH OpoCIoiKy, (M>-C)/Br;

r' - k09hGhHUIHEHT TEIUIOTEXHHYECKOH OTHOPOHOCTH, OIpeAendeMErii o rpagukaM (cM. pHC.
1;2u3).
INpunsras Tonmusa ciost 3PpGOEKTHBHOIO yTEIUIMTENS IOJDKHA OBITH He MeHEe BEIHYHHB,

HailIeHHOH! U3 YCIIOBHS, IPH KOTOPOM TEMIEPATYPa Ha TPaHHIE YTEIUIHTENS ¢ KOHCTPYKIMOHHBIM
cnoeM He 6yzet Hpxe — 5 °C.

t, -t
‘Rpac — 8 H .
ym
f - (9)
rae: o,, - Koo(QUIMEHT TennooTAAYM MOBEPXHOCTH BO3AYIIHON NPOCNOHKH, IPHUHMMaeMbli
pasusM 10,0 Br/(M-°C).

ueJ’IB]O a3pOAMHAMHUYECKOIO pacueTa SBJIACTCA ONPEACTIEHUE HaBJICHNA B BOB}IYHIHOI‘/‘I

R,+—1— - R,+—l—+—l— 3)
a

8 (] np

HpOCHOﬁKE, OﬁYCJ’lOBJ’ICHHOl‘O TpaBUTAallMOHHBIMH CHJIaMH H BeTpOBOﬁ Harpy31<0171, a TakKXe
CKOpPOCTH JIBHXEHUA BO3AYXa B BO3I[y111HOﬁ HpOCIIOﬁKC C YYUeTOM [MOTEPh Ha MECTHBIC
CONIPOTUBJIEHUA.

EcTecTBenHas BeHTHIIAIHS HMEET MECTO, €CIH BO3OyIIHAsA npocnoﬁKa 06pa303aHa
CIUVIOIIHBIM OKPaHOM, B Ka4ueCTBE€ KOTOPOro, HANpUMEpP, HCHONB3YETCA HpO(bI/IJII/IpOBaHHb]f;I
MeTaUTHYCCKUH JIACT, METAJNIMYCCKHAE KAacCEThl M ApPYTHe H3JAeNusd, IPH KOTOPEIX HCKIIOYaAIOTCA
FOPHU30HTAJILHEIE W BEPTUKAIBHBIE 3a30pH MEXAY OTIAC/HBPHBIMHA JJIEMEHTAaMH 3KpaHa. an
KCINOJIB30BAHUYA 3KPAHOB M3 OTHCIBHBIX O6.TII’IU,OBO‘1HLIX M3NENUH, TaKUX Kak aC6eCTOH€MCHTHBI€,

HEMEHTHO-BOJIOKHHACTEIE MJIOCKKHE JHCTHI, INIMTh! KEPAMOTrpaHHUTa U T.I1. 3JIEMEHTOB, MEXIYy HUMH
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Puc.1 3aBucumoctb 1 = f (Ayr, 8yr) ANst CTeHb
C BEHTUNUPYEMOW BO3AYLWHOW NPOCNONKON
NP HecyLLen YacTu U3 KUPNUUYHONM KNagku ¢
A = 0,52 - 0,92 B1/(M °C) ¢ TonwmHon 250 mMm,
KONMUYECTBO KPOHLWTERHOB 1,75/M% 1 TonwmHe

Ternounsonaumn 100 mm (1), 150 mm (2) u 200 mm (3).

Mpu TonwmHe Hecyuwiei YacTh cTeHbl 380 u 510 Mm
AaHHble, NOMYYEHHbIE NO rPpaduKamMm YMHOXNUTL
COOTBETCTBEHHO Ha 1,01 1 1,02

Puc. 2 3aBucuMocTb r = f (Ayr, Oyr) ANS CTeHBI
C BEHTUNNPYEMOW BO3AYLLHOW NPOCNONKON,
Hecyuew YacTblo TonumHon 200 mm 13
marepuanac A =1,35-2,15Br/(m °C),
KOTTIMYECTBO KPOHLUTENHOB 1,75/M% 1 TonLlmHe

Tennousonsuun 100 mm (1), 150 mm (2) 1 200 mm (3).

Puc. 3 3aBucumocTb r = f (Ayr, 8yr) ANA CTEHDI
C BEHTUNMPYEMOM BO3AYLUHOW NPOCMOMKOR,
Hecyllel YacTbio TonuwmHon 300 Mm U3
maTtepuanac A =1,35-2,15B7/(m °C),
KONUYECTBO KPOHLITEnHoB 1,75/M? u TonwuHe
Ternonsonsymu 100 mm (1), 150 mm (2) n 200 mm (3).




113

TIpopomxenue npunoxenns |

IpeJyCMAaTPUBAIOTCS 3a30pH ZI1 BO3MOKHOCTH BOCHPHATHS MMM TEMIEPATYPHBIX W JApYrHX
nedopmanuii.

B ommx choywasx Bo3aymHas IIPOCNOMKa TIpOAYBaeTCs HAPYXKHEIM BO3AYXOM uepes
TOPU3OHTAJIbHBIE W BEPTUKAIBHBIC 3a30PH MEXAY OOJMIIOBOYHEIMH SIeMEHTaMH sKkpaHa. U
HO3TOMY, CTPOTO IOBOPS, HENB3sl PacCMAaTPHUBAaTh TaKylO BO3NYIOHYIO MPOCJIOUKY ¢ €CTECTBEHHOM
BEHTHJIALHEHN 110 BBICOTE CTEHH], BHI3BIBAEMOM IPABUTAIIMOHHEIM M BETPOBHIM JaBJIEHHEM, B CBA3H C
TEM, 9TO OJIMH H TOT K€ 3a30p SABNSIETCSI X MECTOM BXOJia ¥ BEIXOJ/Ia BO3AYXA.

Takue BO3AyImHBIE NHPOCIORKM pAacCMaTPHBATh HENPEPHIBHEIMH 1O BHICOTE MOXHO C
onpelieeBHON CTENEHBIO YCIOBHOCTH.

XapakTep BEHTHISIIMM BO3AYIIHON NPOCIONKH B npencnai BBICOTHl OOJIMLIOBOYHOM TLTHTHI
3KpaHa JOCTATOYHO CJIOXKEH, XapakTepu3yercs TypOyJIeHTHREIM ABHOKCHHEM BO3AYXa B Hell |
NO3TOMY MOXET OIIMCAH 3aBUCHMOCTSMH, CIIPABEAJIMBBIMH JUIs HENIPEPHIBHOW 1O BHICOTE
BEHTHJIHPYEMOH IIPOCIIOMKH TOJNBKO ¢ HEKOTOPOH CTENEHBIO AOCTOBEPHOCTH.

JBmxenne Bo3Jyxa B BO3AYIIHOH IIDOCNIOHKE IIPOHCXOAMT TOJ  JefCTBHEM
TpaBUTAHOHHOIO U BETPOBOTO JaBJICHUH.

P=P +P %)

2
I'paBuranyoHHOE AaBleHHE KM~ onpeaensercs no Gopmye:

P=H-ly,-v,) &
rae: H - BEHCOTa BEHTHJIHPYEMO# 9aCTH CTEHEL, M;

Y.» ¥y - COOTBETCTBEHHO IIOTHOCTB BO3AyXa CHAPYXXH M BHYTPH IIPOCIOHKH, xr/v’,

OpHeHTHPOBOYHO BENMYHHY P, MOXHO IPHHATE:

P ~4-10°-(r, -1,)-H (6)
THe: I, - CPENHss TEMIEPATYpa BO3AyXa B POCHOtKe, °C;
I, - TEMIIEpATYpa HApY>KHOI'O BO3AyXa, °C.

Cpensss TeMIiepaTypa BO3IyXa B BEHTHIMPYEMOH IIpocio¥ike MOXeT OBITH OTpe/iesieHa 1o
dbopmyne:

A-H [,k +k)-4]1W-C | exp|- et R g
k, + k, (ks+kw)2 w.C
Ly = q ™
rne: A=k, -t, +k, -t,; 8)
W=3600-F V-y,: ©)

V - CKOpOCTB BeTpa B BO3AYIIHOH NIpocioiike, M/c;
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TIpopomxenune npunoxenna |

t, U t, - COOTBETCTBEHHO TEMIIEpaTypa BO3AyXa B IIOMELIEHHH ¥ HAPYXHOTO Bo3ayXa, °C;

k, u k, - xoo)}HIMEHTH Telulonepenady BHYTpPEHHEN M HapyXHOM 4acTedl cTeHsl (OT
BO3MYIIHOH OPOCIOMKH [0 BO3AyXa IIOMELIEHHH M OT BO3AYIIHOH IPOCIOHKH A0 HApyXHOTO
Bo3myxa), Br/(mM?-°C);

F - nnomans cedeHyusd BO3AYIIHON npocioiiku muprHoH 1 M, M

C - yaenmbHas TEILIONPOBOAHOCTE Bo3ayxa, 0,001 Lx/(kr-°C);

W - xonu4ecTBO BO3MyXa, IPOXOJdllee depe3 cedeHHe BO3AYIIHOM Npocioiiku miomansio F,
Kr/(M-4).

Temneparypa Bo3Ayxa B moOOM CEYEHHH BO3LYMIHOH mpochoiixu Ha paccTosHuH X OT
BXOJIa B IIPOCIIO¥KY ompenemsiercs 1o opmyne:

t, = W-c (10)
* k, +k,

A+, - (k, +k”)—A]-exp[—k" * &, -X)

[lpu pacyere k, u k, xodpduiment remwnoobMeHa B BOZAYWIHOH Npocnoiike o,

gaxoxuTes 1o hopMmyIe:
V oy 0,2
a,, = (27+15-10% -1). {74’} 11

rae: d - SKBHBAIEHTHHIH I#aMeTp y4acTKa BO3AYIIHON IpoCIoiKY MUPHHOH 1 M, M.
3aBHCHMOCTB IUIOTHOCTH BO3AYXa, KI/M’, OT €ro TeMIIepaTyphl NPHOIIKEHHO MOXET GBITh
npejacTaBieHa GopMyIIon:
345

=— 12
273+t (2

Y

Berposoe nasnenne onpeznensercs no Gpopmye:

VZ
P, =(k - k) k 2—;y (13)

rae: ¥V, - ckopocThb BETpa, M/c;

k, n k, - aspomunamuaeckue ko3bGHULIMEHTH Ha BXOJE H BHIXOJE BO3J(yXa, B COOTBETCTBHH
co CHuIT 2.01.07-85;

k, - 0,8 nna HaBeTpeHHBIX dacalos;

k, - onpenensercs no Tabmuaue 1;

3navenns ko3¢ dummenra k;

Tabnnua 1
H/B
L/B 0,5 1,0 2,0
<1 -0,4 -0,5 -0,6
>2 -0,5 -0,6 -0,6

H — BplcoTa 31aHKS 10 KapHH3a, M;




IpoposskeRue mpuioxeHHs 1

L - nnuna dacaza, neprneHUKyNSpHOTO HallpaBIEHUIO BETPA, M;
B — mmpyHa 37aHUs B HaUpaBACHHH BETPa, M;

k, - xo>dpuuMEHT ydeTa H3MEHEHHsS BETPOBOH Harpy3KH B 3aBHCHMOCTH OT BHICOTHI

3NAHUS M THIIA MECTHOCTH, OTIPEAENIEMBIH 1o Tabmuie 2.

3nauenus xosdounmenta k;
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Tabnuua 2
BLICOTa, M, HaA NOBEPXHOCTHIO 3EMAN
Ten MeCTHOCTH 350 n
10 20 40 60 100 200

Gonee

| OTkpeITas MECTHOCTB 1,0 1,25 1,55 1,75 2,1 2,6 3,1

1 T'opon ¢ oxpanHaMu (MECTHOCTb, 0.65 0.9 12 1.45 18 2.45 31

TIOKpbITasg NpensTcTBUsIMH 10 M) ’ ’ ’ ’ ’ ’ ’

q— YCKOPEHHE CHITbI TSKECTH, M/C>,

CxopocTh BO3yXa B BO3JIYIIHOM IPOCIOAKe BEYHCIBIOT 110 GopMyne:

(14)

rae: Zé - CyMMa aspojUHaMHAYECKUX MECTHBIX COIIPOTHBIICHNA TCICHHUIO BO3(yXa:

DE = by T G B (15)

tae: &, &> Gow - 3HAYCHHS aOPOJHHAMHYECKHX MECTHHIX CONpPOTHBIEHHH B Mpocnoiixe y

BXOJa, MOBOPOTA M BHIXO[A B 3aBUCHMMOCTH OT NPHHSTOM KOHCTPYKITMH BXOJHBIX H BBIXOJHEIX
YYaCTKOB MOXXHO IIPHHSATH PABHBIMH!
€,=054;¢ =1+15;¢€,, =05

ILTISI NMPAMEIX BEPTUKANLHHIX BO3AYIIHBIX MNPOCIOSK MHHHMAJLHOC M MaKCHMalbHOE

3HAYEHHE CyMMapHOro KoaddHimenTa MECTHOTO CONPOTUBICHUSA:
D&, =057+2-1405=307 (16)
D e =057 +2:15+405=407 (17)
Hpu pacnonoxeByn IPATOYHEIX M BHTSDKHEIX OTBEPCTHH BO3AYIIHON IPOCNOHKH Ha OJHOH
CTOpOHe 3RaHus GopMyIa JIIs OIpejleIeHAs CKOPOCTH BO3yXa B HEH MMEET BUJL
008-H-{t, ~1,)

v, = 18
» SE (18)

YcTaHoBiaeHo, YTO BETEP MPAKTAYECKH TIIPA BCEX BO3MOXHBIX OpPHUCHTAIMAX U

KOH(Urypanuax 34aHuli yBENHUWBACT BO3AYXOOOMEH B NPOCNOMKE, B CBI3H C HeM B
TEIJIOTEXHHYECKOM pacyeTe CIEeYeT YYHTHBAaTh MUEMMAIBEYIO CKOPOCTh JBHDKEHMS BO3[yXa B

HpOCﬂOﬁKC, BBI3BIBAEMYIO TOJIBKO I'PaBUTAllHOHHBIM HallOpOM 663 BIIHAHHA BETpPA.




Hpononxenne npunoxenus 1

JUis1 HaeXHOM BEHTHIIAIHM BO3YLIHOM POCIOHKH MUHMMAIIBHAS CKOPOCTH BO3yXa B HeH
AoixHa O6HT He Hixe 0,2 M/c. B IpoTHBHOM clydae CISAYeT IOHH3UTS CONPOTUBIICHHE Ha BXOJE
¥ BBIXOJE, HAalIpHMeD, 3a CYeT YBEIMYEHHA pa3MEPOB OTBEPCTHH.

MuBuMansHasg LIAPHHA BXOJHOIO M BEIXOAHOTO OTBEPCTUS NOJDKHa OBITh He Menee 0,04 M.

CxopocTh IBMXKEHHS BO3AyXa B BEHTHIMPYEMOH BO3AYIIHOH TIPOCIIOMKE OIpeAesifioT
METOIOM HTEpallH NPH COBMECTHOM pelleHMH ypasHeHu# (7 um 14). llpexBapurensHo npuuss

TeMIepaTypy BO3AyXa B pocioiike pasHoi 0,8 t, mpu o, =10 Br/(M - °C), BEIHCIISIEOT CKOPOCT

IBIXEHMS Bo3zdyxa no Qopmyne (18), mocne yero HaXONAT CPEJHIOI TEMIIEpaTrypy BO3Iyxa B
npociofike, COOTBETCTBYIONLYIO 3TOfH CKOPOCTH IO hopMyIe.

NonmycruMas pasHAla MEXAY UPEOBIIYIIUM M IOCHAENYIOWMM 3HAYEHHAMH CKOPOCTH
nomkHa 6BITH B mpenenax 5 %.

VY1upyrocTs BOASHOTO Iapa BO3AyXa, BEIXOAIIIEr0 U3 IPOCIONHKH, BEIYUCISIOT 10 hopMyle:

A'+[3H'(HB+HH)—AI]'6XP —L,-'_—_Hl“
e= al’ (19)
ua +“H
rme: A'=p,-e, +1,-e,; (20)
W'=3600-F.V, (21)
B= 1,058 : 22)
t

1+—
273

e, U e, - COOTBETCTBEHHO YIpPYTOCTh BOASHOIO mapa BO3AyXa IIOMENIEHHS W HAPYXHOro
BO3aYyXa, I1a;
WL, B [, - COOTBETCTBEHHO KO3 QHIMENTE NapONPOHHIIAHAS BHYTPEHHEH H HAPYXKHOM JacTH

cTeHsl, mr/(M-a-I1a);
H - BbICOTa BEHTHNHPYEMOTO YJaCTKA CTEHEL, M;
W' - KONMYECTBO BO3AYXa, M°, NpOXOJIee 9epe3 ceyeHHWe BO3AYIIHOM IPOCTIOMKH
nnomaasio F3a 1 9.
TemnepaTypa BHYTpPEeHHEH INOBEDXHOCTH O5KpaHa y BXOZa BO3MyXa B Hpocioiky, °C,
HaxomuM no dpopmye:

8

T, =lo — (Itj’f—_t") (23)

N .a‘np

116




[Ipogomxenue npunoxenns 1

MaxkcumanbHas YIpyrocTs BOOSHOTO mapa, [1a, Y BHYTpeHHeH OBEPXHOCTH SKpaHa B MecTe
BBIXO/IA BO3/YXa N3 IPOCIOUKH MOXKHO OTIPE/IENUTH 10 CIEAYIOIIMM (GopMyIaMm:
sty ot 0° mo + 20 °C
E=610,6-exp(0.0726 -1, — 0,276 107 - 12) 23)
aaat,or 0° qo—20°C
E=6106-exp(0.082 -1, —035-107 - 1) 24)
ansa t, or— 21 °C o — 45 °C
E=610,6-exp(0.082 -1, — 0,4335-107 - %) (25)

ITpu cobmopnennu ycnosusa e < E, OTCYICTBYeT KOHAEHCAlMsi BNarM Ha BHYTpeHHei
NIOBEPXHOCTH 5KpaHa CTCHH C BEHTHIHPYEMOH BO3IYUIHOH IPOCIORKOM.

B MHOrociOWHERIX KOHCTPYKHHSIX ¢ BEHTHIHPYEMOH MpOCNONKoi  HeobXxommmo
obecrmeunBaTh THAPO- BETpO3amiuTy 3GQEKTHBHON TEIUIOH3ONAIAM  APONPOHHMIIAEMEIMU
marepuaigamu THoa «A30CIIAH A», «(M30CTIAH AM» u «M30CTIAH AS» Bo m3bexanue
HOBHIIeHHs k03¢ duIenTa TEMIONPOBOJHOCTH €€ BRI3HBacMOH MH(QHIBTpaIueH Bo3ayXa.

BennuvHa kodhOHIMERTa TeMIoHepeJadn OrpaXAAromWEd KOHCTPYKIHMH C Y4eTOM
HHUIBTPALMH BO3/yXa ONpeAeieTcs 110 GopMyie:

c- W A eL\W»R,

K="+ - 26
ec~W<R‘, -1 ( )

rze: ¢ - TelI0eMKOCTE BO3yXa, IpuumMaeMas pasroit 0,001 Ihx/xr-°C;

R, - compoTuBIIEHHE TeMIONEPeade OTPAXKAAIOIMER KORCTPYKITHH, (M2-°C)/BT;

W - xomu4ecTBO BO3Iyxa, KoTopoe OyleT NPOHMKaTh B OTpaXK[E€HHE IPH OTCYTCTBUH
BETPO3AIIUTHI, Kl"/(MZ-'{), olpeaernseMoe 10 dopmyne:
W = 2P 27
2R
rae: AP - pasHOCTD [aBJEeHHUH BO3/yXa CO CTOPOHHE! BO3AYIMTHOM MPOCIOMKM ¥ moMemeHus, [1a;
> R, - cymMMa CONpOTHBUEHHN BO3IYXONPOHHIAHHMIO BCEX CJOEB OrPaXaiomleH
koHcTpyKumH, (M>-a-T1a)/kT;
ConpoTHBlIeHHE BO3AYXONPOHUIIAHKIO MATEPHAIIOB BEIYHCIIIETCH IO opMye:
R =2 @)
1
rae: & - TONIIHHA CITOS, M;
i - Koo pUUHEHT BO3NYXOIPOHUIIAEMOCTH MaTepuana, kr/(mM-4-[1a).
Tlpu coBMecTHOM y4eTe HEHCTBHS BETpAa M PasHOCTH TEMIIEPATYP BENMYMHA CYMMAPHOTO

JaBjieHus, I1a MoxeT GBITH Onpe/ieNieHa o NpubmpkeHHoR hopmyne:
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vV .n) -
AP =-784- %y, —v,) H+(k-k) k (—zn)ﬁ (29)
q

rje: V, - pacueTHas CKOpPOCTDb BETPa, M/C;

H - paccTosHHE TIO BEPTHKANM OT CEPENMHHI 3TaXKa O HEHTpabHOH 30HH, M. IlonoxeHue
HeHTpanbHOH 30HB IpUHAMaeTCs Ha paccTosHul 0,7 BEICOTH 3aHMUs OT YPOBHS 3EMITH.

n - ko3hdUIKeHT, YIUTHBAOMUN HECOBNANEHHUE BO BPEMEHHU pacyeTHOH CKOPOCTH BETpa M
cpenHeil TeMiepaTypsl BO3lyxa B IIpociioike, MpUHUAMaeMBIH paBHEIM (,6;

Y,, - TWIOTHOCTB BO34yXa B BO3JyIIHOH NPOCIIOHKE, K/,

TeMnepaTypa B paCCManI/IBaCMoﬁ IUIOCKOCTH OTPOXACHHUA NPH OTCYTCTBHH BETPO3aIUTHI
TENIOU3OCNIITHOHHOr0 CJ0A HaXOMATCA 110 (l)opMyne:

cW-R -1
SR,
vo=t, + 6, -1,) =z (0

THe: 1, - CPE/HsA TeMIIEpaTypa BO3Ayxa B BO3/IUHOH IpOCIoiiKe, °C.

TIPUMEP 1: PaccuuraTh TEIUIOTEXHHIECKUE MapaMETPEl MHOTOCIIONHON CTEHEI ¢ BEHTHIAPYEMOH
BO3AYIIHOH IIPOCIONKOH aIMHHUCTPAaTHBHOTO 3aHHs.
Hecymas 4acThb CTEHBl — KHpIHyHas Kjiagka TommuHOH 510 MM ¢ Ay = 0,87
(M-°C)/BT, OWITYKATYPEHHAS CIIOEM TOJIIHHONA 25 MM CO CTOPOHEI HOMELIEHHS.
Temnou30NsUMs —~ MHMHEpaNOBaTHEIE IUMTH Ay = 0,045 (M-°C)/Br. Illupnua
BO3MymIHOH mpocnoiiku B = 0,05 M. DKpaH ~ MeTaIUIMYeCcKHe KaCCETH ¢ OTOOPTOBKOM
no 4-m croponaMm. KommugecTBo kpoHmITe#HOB 1,9 wr/M?, BHICOTA BOBLYUIHOM
npocioiiku — 12 M. Mecto ctpouTtenscrBa — r. MockBa. PacueTHble mapaMeTpel
Bo3myxa ty = - 28 °C, t, = 18 °C, @py = 55 %.

1. Beraucigem ['COIT:

TCOM = (t, = tonrep.) Zommp. = (18 +31)-214 = 4515.

2. 1o Ta6n. 4 CHull 23-02-2003 no HHTEPIONAIUY HAXOAHM:
R™ =255 .(M>°C)/Br
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3. Tpebyemoe TepMUYECKOe CONPOTUBICHUE CIIOS TETIOU30IALUM NIpH KodpduruenTe

TEIUIOTEXHUHIECKON OIXHOPOJAHOCTH I = 1.

R,=R™-R,~R, ————~ 05-R,, =

K uum a.n.

_o55- 001 0025 1 1 0,5-014=172 (M~°C)/Bt
087 087 87 23
Sym =1,72 - 0,045 = 0,077 M. [Ipunumaem SW, =0,08 m.

4. OnpenenseM Kod3h)(GUIUUEHT TEIUIOTEXHHYECKOH ONHOPOMHOCTH CTEHH NpH
kpoumrreidHax Maccoit g0 0,7 kr u xonmmuecte ux 1,9 ma M’ Jlus sTOro 1o rpaduxy (puc. 1)
HaxoznuMm 1’ = 0,9 (1o uHTEpHOIAIHAN).

Io popmyne (2) BeraucisieM:

1-098 '(r' Ju
R

(4

r=1021-41-

rae R, - CONpoTHBIEHHE TEMIONEPeNade CTEHH 6€3 yaeTa BO3AYITHOM IPOCIOHKH.

1-098 -(0,958 ~ ﬂ)

r=1021-{1- 248) b 2L o9
175 248

1,75

Torma Tpebyemas ToNmMHA  TENNOM3OMILIMH ¢ Y4eToM  Kosdduimenrta
TEIUIOTEXHNUECKOH OJHOPOJHOCTH COCTABUT:

= M = 0,08 M. [IppHUMaeM Sym =80 MM.
5

)

OrnpeneneHue CKOPOCTH IBMKEHUS BO3YXa, TEMIEPATyphl BO3AyXa U K0o3(duiuenTa

ym

TermoobMeHa B IIPOCIIOMKE ITPOM3BOIHM METOJOM MTEPALIMH IIPH PAaCUETHOH 3MMHEH TeMIiepatype

Hanbonee XOIOAHOrO Mecsua (HBaps), t, = - 10,2 °C.

Ha nepBoM sTane urepanuu.

5. IIpuHuMaeM CpeNHIOI TeMIEpaTypy BO3AyXa B IIpOCHOHKe paBHOH tp, = 0,8, =
0,8-(-10,2) = - 8,2 °C # i = 10 BT/(M>°C).
6. OmpenensieM CKOPOCTh JBIKEHHS BO3AyXa B IPOCIIOHKe 110 popmyre:

oo 0,08‘H-(r,,p—tu)_\/0,08-12-(~8,2+10,2)
" 3 - 3,02

e Y E =8y + 28, + 5, =057 +2:10+0,5=3,02

=08 m/c
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7. Beraucnsem:
1
R® = +E+M+ ﬂ;ri =261. (M*°C)/Br
87 087 087 0045 10

1

k, = ——=038.Br/(*°C)
2,61
R! = 10005 1 014. (M>-°C)/Bt
23 58 10
k, = =714, B/(2C)
014

8. Haxonum:
A=k, -t +k, -1, =038-18+714-(-102)=~659 B/’
k, +k,=038+714=752 Br/m*°C)
9. KonngecTBo BO3ayXa, IPOXOASINETO depe3 POCIoiKYy:
W =3600-F -V -y, =3600-0,06-08-1333=230 xr/n’

353 353

- = 1,333 kr/m’
273+1,, 273-82

e ¥, =

10. Cpenass TeMneparypa BO3lyxa B IIpociioiike:

A-H +£,,,-(kg+k~)—A]'W'C.{hexp[_uﬂﬂ

2
tcP:k3+k" (ke+k~) w-C -
)'lp H
7,52-12
~659-12 [7,52-(-10,2) + 65,2]- 230 - 1,005 . e[-m,,,oos)
7,52 7,52*
B 12 -
, 1
105 - 446 fi- 0] T —asler [l 1 47698}
= : = 2 =-994 °C
12 12
Ha BTOPOM 3TaNE HTCPATIUU.
11. Ompenensgem:
Y, = B3 1339 kr/m’
Y 273-994

12. Haxomanm:

v :\/0,08~12~(—9,94+10,2) 029 lo

i 3,07
13. BrigucisgeM:
W =3600-0,06-0,29-1339 =838 wm*/a
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14. 3Hauenne:

0,2
C=(7+15.10% 4, [V—Y—”)

- /4 006 _ 276 u

e d =

o, =27+ 15-10% . (-9.04)] . 4221339 Y 2685140 =287 Br/(M-°C)
” 0,276
1 2 o,
R —— =035 (M -°C)/Br
» 287 s

15. BeragcnseMm:
RS =(2,61-0]1)+ 035 =2386. (M*°C)/Br

ko=l - 0,35 . BT/(M*°C)
286

4

R =(014 - 01)+ 035 = 0,39.. (M*°C)/Bt

k, = —— = 256. Br/(M>°C)
039

A=035-18+256-(-102)=-198 Brn’
k, +k,=035+256=291 Br/(M"°C)
16. Onpenengem:
~198-12  [2,91-(-102)+198]-230-1005 | e(-sif.','})f,s)
2,91 2,97
(2 = =-96 °C
12

Ha TPETEEM 3TAllC UTCPATUHN,

17. Briuncnsem:
353

27 =134 ki’
273-9,6

an =

18. Haxomum:

Vip = \/ 008:12:£96:+102) _ g 43 |
3,07 &

W =3600-0,06-043-134 =124 /g

043.134)"

=[2,7+1,5 107 - (~9,6)] ( T ) =2,686-2,08% =31 B1/(M>°C)
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np

R = % =032 (M-°C)/Br

RS =(2,61-01)+032=283. (M*°C)/Br
k= —— —035. B1/(M>°C)

2,83
R =(014-01)+032=036. (M>°C)/Br

1
k, =—— =2,78 . Br/(m>-°
" 0,36 W)
A=035-18+2,78-(-10,2)=-220 B>

k, +k,=035+278=313 Br/(M*°C)

22,012 [313-(-102) +22,0]-124-1,005 {1 _ e(‘éfﬂ',é&]}
=-975 °C

313 3,132
1P =

" 12

Ha YECTBEPTOM 3TaIll€ UTEPAIIHH.

19. BrruncisgeMm:

353

=22 =134 xrin’
273 - 9,75

an

. =0375 wl
3,07

W =3600-0,06-0375-134=108 MY/u

- :\/0,08-12-(~9,75+10,2)

0,2
0375-134)"
=[27+15-107 - (-9,75)] -| ===—>"2| =30 Br/M-°C
% =] Cor3)] (224 <30 Bty
R :i=0,33 (M>°C)/Brt
” 730

R =(2,61-0]1)+033=284. (M °C)Br

ko= - 0,35 . Br/(m*°C)
2,84

(4

R =(014 - 01)+033=037. (M °C)/Br

k, = 1 a7 Br/(M*°C)
037
A4=035-18+27-(~102)=~212 Br/m*
k, +k,=035+27=30 Br/(u-°C)

W =3600-0,06-0375-134=108 wm*u
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(7 3012 )
108 1,005
—e

th =

=-97 °C
" 12

-212-12 [3.0-(=10,2) + 212]-108 - 1,005 :
3,0 3,07

B 5TOM cirydae CKOPOCTB BO3/lyXa B IPOCHOMKE:

v :\/0,08~12-(—9,7+10,2)
3,07

=039 Ml

np

20. Tak Xak Ha 4YeTBEPTOM OTalle HTEpalldH CKOPOCTH BO3AyXa B IIPOCIONMKE
0,39

)

N3IMEHUIIACH

=1,04 menee, 9eM Ha 5 %, NO3TOMY IPHHUMAEM

w o _
ty =

9,7 °C; ¥, =039 wmfc; a,, =30 Br/(M-°C)

JUtsi OLIEHKHM BO3MOXXHOCTH KOHAEHCaTOOOpa3oBaHHMS HAa BHYTPEHHEH HOBEPXHOCTH
9KpaHa NPOBOJUM pacieT BIAXKHOCTHOTO PeXHMa B BO3AYIIHON Hpocnoiixe.
21. BriuucngeM ko3bOUINEHT MaponpOHUIaHHs YaCTH TOKPHTHS OT MOMEINCHHUS A0
BO3ZYIIHOH IPOCTIOHKH.
1 - L =0197 mr/(v3aTla)
) ) S 0,025 051 N 0,08 ’

mm+ xn ym

K, =

Hw M B, 0098 011 049

22 Tlput; =+ 1,8-°C 1 =55% e, = 2064 - 0,55 = 1135 ITa;

ty=-102 °Cu ¢=70% e,=255-0,7=178I1a.
23. BrraucisaeMm:

A'=0197-1135=223,6 Br/(mM*u)
W'=3600-0,06-039 =84 ™m/a
24. OmnpenenseM 1o ¢opmyne (10) TemnepaTypy BO3[QyXa y BEIXOAa M3 BO3AYLIHOM

MPOCIOHKH B 30He HaHOONBIIEH BEPOATHOCTH KOHIEHCAIIMH BJIaTH:

_30-12
o m2L2+ [3,0-(-102) + 21,2]-9[ ‘“"""’5] _ =212-94-7

. - —-8 °C
3,0 30
25. HaxomuM:
p=_10%8 109
-8
273

26. OnpezenseM yIpyrocTh BOASHOTO [apa, BEIXOASALIETO U3 MPOCIOMKH 1o Gopmyie

(19):
_0.197‘11,5

2236+ (1780197 = 2236)-¢ ¥ 2236+ (351 —223,6). ™

=202 Tla
0,197 0,197

123




TIpononmxenne npuioxenns 1

27. TemnepaTypa Bo3Ayxa Ha BHYTPEHHEH MOBEPXHOCTH KpaHa y BHIXOJA BO3MAYXa H3
IpOCNOHKK BEYMCIsIeTCA Mo dopmyste (23):

-97+10
T,,=-97- (£97+102) ¢ oq
27-3
28. MaxcuManpHasl ynpyrocTb BOASHOTO [apa Y BHYTPEHHEH IOBEPXHOCTH 3KpaHa M3

KacceT:
E= 6106 exp (0,032 -1, -035-107 - t32)= 610,6 - cloos2-(5.9)-03510°- (osF]

610,6
2,27050

= 610,6 - e 0787-0032] _ g1 6 . p082 =269 Tla

29. Tax xak e = 202 Ila < E = 269 Tla xoHaeHcamus Bjaru Ha BHYTpeHHeMH

NIOBEPXHOCTH 3KpaHa OTCYTCTBYET.

IIPUMEP 2: OnpenenuTe 0pH OTCYTCTBHM  BETPO3AIIUTH  YTEIUIMTENS  CHUDXEHHE
TEILIOW30IMPYIOIHX KagecTB MHOTOCIOHHOW CTEHHI 5-3TaXHOTO 3[aHMA C
BEICOTOH dTaxa 2,8 M, cTposmierocs B I. MOCKBe IIpH pacdeTHOH CKOpPOCTH

BeTpa Vg = 5 M/c, BEICOTe 3nanus — 14 M, mupuHe — 14 M, uure — 30 M.

1. Tlpu
353
t =-97°C; y, =——- =134 xr/m*
w Yw =573 97
Y, = 353 =121 xr/m*
273 +18
2. o Tabmmmam 1 u 2 npu £=5=1; £=£=2,l4
B 14 B 14

k,=-06 k =075 (10 wHTEPIONAIMH)
3. OnpenensieM cyMMapHOE JaBlIeRHE:

(06-5) -134

AP =-7384-| (134-121)-(0,7-28-12-14)- (08 - 0,6)-0,75 - T

} =218 Ila
4. Haxomum:

R, = 0’085 +18+373=394 (M ulla)/xr

u
>

5. Beluacngem:
218
394

W =0,055 Kr/(M*-4)
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6. OnpenenseM xK03(pPUIHEHT TEIIONEPEAATH YAaCTH CTEHH 0T BO3XYIIHOK HPOCIOHKH
A0 HOMEIEHHS:

1,005 - 0,055 - gh005-0:552.84 0,055 JURE
005055284 ST 05 _

K = =039 Br/(M>°C)

e

R = =25 (M °C)yBr
0,39

7. CHuXeHME CONPOTHBIEHHMS TeIUIoNepe/iade CTEHB! IIPH OTCYTCTBHM BETPO3ALIUTH
2,84 0
TENJIOU30JSAIHE COCTABHIO 2—53 =111, T.¢e. 11 %.

8. Temnepatypa BHYTpEHHEH NOBEPXHOCTH CJOS TEIJIOM3OJIUIMHM HPH OTCYTCTBHH

BETPO3AIIHUTH COCTABHT:

1,005-0,55-1,78 1 eO,lO -1
=-97+277- 2 "=
30,16

. e
15 =-97+(18+9,7): L1005 055284 _

1,10517 -1

=-97+277 o=
117351 -1

71 °C

9. Ilpu BeTpo3almuTe TEIIOM3OJIEM TEMIEpaTypa Ha ee BHYTPEHHEH TOBEPXHOCTH
paBHa:

7 =18——2—’-(0,114+0,58+0,03)=18—7=11 °C

y

10. TemnepaTypa HapyKHOM ITOBEPXHOCTH TEILIOH3ONALHH:

18+9,7

T =18 - 0114+ 0,58 + 0,03 +1,78)=-68 °C

5!

11. TeMnepatypHsIil epenan:
- IIPH OTCYTCTBHH BETPO3AIIUTH
At=71+68=139 °C
- IPH BETPO3AIIUTE
At=11+68=178 °C
12. Y13 ycroBust paBeHCTRA TEILIOBOTO MOTOKA!
139 178 139-Xn 1784,

B B2 8, 8,
woo 178008 _ 100 Brywoc)

13,9
Takum oOpa3oM, KO3QQHLIUEHT TEMIONPOBOAHOCTH TEIUIOM3ONSAIMH 33 CYET
MHOUIBTpaluH BO3yXa BO3poC bosee, 9eM BIBOE.
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PACYET ITOKPLITHS C BEHTHJIMPYEMOI
BO3/{YLIHOJ IPOCJIOMKOM

B yTelleHHBIX MOKPBHITHSAX € KPOBAAMH M3 JNHCTOBOM CTamW, Mead, mpodHacruna,
METAJUIOYEPEMUIIBL BO n3bexxague KOHJAEHCAIlMHU BJjlarl Ha HOBerHOCTH KpOBIJH, 06pameHH0ﬁ K
BO3AYIIHOM Mpocioiike HeoOXomuMo oObOecliednBaTh €CTECTBEHHYIO BEHTHIALMIO NpPOCIOHKM
HAPYXHBIM BO3LYXOM.

Jng HaxoHHOU BO3AYIIHON Iipocioiixu GopMmyna (5) npuHUMAET BAL:

AP, =I-sinot-( u —ynp)
rae: | - oumHa cKaTa KpOBIIH;
0L - YKJIOH KPOBIIH.

Temmepatypa Bo3Lyxa H3MEHSETCS 110 IIHHE TIPOCHOHKH, a cleoBaTeNbHO H3MEHSETCA M
BENHYMHA CONPOTURIIEHUS TeIIoONepeaade OrpaXIeHH IO JUIHHE TIPOCIOAKY.

Temnepatypa ¢, BO3LyXa B IPOCIOHKE Ha PacCTOSHHM [, M, OT MECTa BXOZa B IPOCTIOHKY

MOXeT OBITh onpefieneHa no GopMye:

A+, - (k, +kﬂ)~A]~exp[AE&~lx ~sinaj
W-c

k, +k,

Iy = 31

rne: A=k, -t,+k, -1, ;

W =3600-F-V- ¥y ;

V' - cxopocTh JBIKEHHS BO3AyXa B IPOCHOHKE, M/C;

{, ¥ 1, - COOTBETCTBEHHO TEMIlepaTypa Bo3/lyXa B IOMEICHNH H HapyXKHOTO Bo3ayxa, °C;

k, u k, - cooTBETCTBEHHO KO3 PHLHEHTH TEMNONEpeJads acTH KOHCTPYKIMH HOKPHITHA OT
BO3/YIIHOH NPOCJIOMKH A0 BO3JAyXa IOMEIIeHHA H OT BO3XYUIHOM NPOCIOHKH A0 HapyXHOTO
posayxa, Br/(M>-°C);

F - nnomans cedeHua BO3AYIHOM MPOCIOHKH, M2;

C - yaensHas TEILIONPOBOAHOCTE BO3XyXa HpH 3Ha4eHMIX k, u k, B kB1/(M>-°C) pasHas
1005 Jx/(xr-°C), npu 3nauenusx k, u k, B Br/(M>-°C) pasnas 1,005 Jx/(kr-°C);

W - KONH4eCTBO BO3Jiyxa, NPOXOJllee Yepes CeueHHe BO3MYLIHOM NMPOCIOHKU IUIOINAABIO
ceueHus F 3a 1 4.

Kak 65110 yxa3zano B Ilpunoxennu 1, xospduuuent TermnoodMena B BO3IYMHOH NpOCIOAKe

ModXet OHITE onpeneneH 1o dopmyne (11):
0,2

V.
o,y = (2,7 +15-10% -tnp)'(%] (11)

rae: d - 3KBUBAJIEHTHEIA JHaMETP yJacTKa BO3AYIIHOHN TPOCIONKY IIMPUHO# 1 M, M.
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Takum 06pa3oM, MOXHO ONpPEHENUTH 3HAUEHMA TEMIEPATyphl B HECKONIBKMX CEYCHUAX 110
JUTHHE BO3AYIIHOM [IPOCIIOMKH, HAa OCHOBAHUHM KOTOPEIX BEIYHCIHMTL €€ CpelHee 3HaYeHHE.
Cpenusis TeMIlepaTypa BO3[yXa B BEHTHUJIMPYEMOW MPOCIONKE MOXET OHITh Takxke
onpeneneHa no popmyrne:
A-1-sina [t,-(k, +k,)—4]- W -C k, +k, R
+ > ‘|1-—exp|-—=2—=% .1 sina
k, +k, (k, +&,) w.-C
l-sina

np _
tcp =

(32)

CKopoCTH ABYDKEHUS BO3AYXa B IIPOCIIOMKE BEIIHCISIETC 0O GopMyIe:

! 2-AP-g 2-l-sina-g-(,,—y,,p)
ynp'(zé+1) Yﬂp.(zg+]) =

rie: » & - CyMMa aspoOJMHAMHYECKHX MECTHHX COLPOTHBJICHHI TEYEHHIO BO3ZYXa B HPOCIOHKE,

BeIaHcIIeMas o opmyne (15)
D8 = + Enag + Eog + s (15)
e €., Epes Gawx - SHAUEHHS a3pOJHHAMMYECKHX MECTHHIX CONPOTHBIEHHH B MpOCIONHKE Y
BXOJI4, TOBOPOT& ¥ BEIXOJIA U3 [IPOCIONKH, KOTOPHIE MOTYT OBITE IPHHATH PABHEIMH:
ox = 15 Gpos = 0,755 £y =1 (34)
Torma > £=1+2-0,75+1=35 (35)

Jns anexHod BEHTHILIIMH BO3AYIIHOM NPOCHOMKY MUHHAMAITBHAA CKOPOCTh BO3AYyXa B HEH
no/xHa GrITh He MeHee 0,2 M/c.

B mpoTruBHOM cnydae cleAyeT IOHH3UTh COIPOTHBICHHE Ha BXOJE H BHIXOIE 3a CUeT
yBENMYEHHA pasMepa OTBepcTHil. MUHMMalibHasd TOJNIIAHA BXOJHOTO M BBIXOZHOTO OTBEPCTHH
JoiwkHa 61T He Menee 0,04 M.

CKopocTh JIBIDKEHHsS BO3[yXa B BO3IYIIHOH IIpOCioiike CHENyeT OIpeleNsiTh METOAOM
HTEpallfiy IPH COBMECTHOM penIeHuH ypaBHeHul (32) u (33).

[pn 3TOM CHayana CpefHION TEMIEpaTypy BO3AyXa B IPOCIOMKE NPUHAMAIOT PaBHOH
08¢,, a xoapdunmenT remwoobMeHa a,, =10 ¥ BHYHCIIOT CKOPOCTH IBW)KCHHS BO3LyXa B

o
npocnoiike no ¢opmyne (33). 3aTeM ollpeAensIOT CPENHIOI TeMIlepaTypy BO3AyXa B MpoOCIoHKe,
COOTBETCTBYIOIIYIO 3TOH cxopocTH no dopmyne (32). Pacder 3akaHYMBaIOT OpH YCIOBMH, KOTJa
pasHMIlA MeXAy NpPeABIAYIHM H MOCIEeAYIOIMMM 3HAa4eHWsMH CKOPOCTH ABIDKEHHS BO3[dyXa He
HOPEBBICHAT 5 %. YNpyrocrs BOASHOTO I1apa, BHIXOMAAMIETO U3 NMPOCIONKY MoXkeT ObIThH OIpesencHa

no dbopmyine:

H

A+le, (u, +1,)- A']~exp[— E# -1 -sin (x]
: (36)

e =
He + 1,

mme: A" =R, e, + U, e, (20)
W'=3600-F -V, Q1)
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1,058
B=—""-—; (22)
1+ -2
273
e, ¥ e, - COOTBETCTBCHHO YIIPYrOCTb BOAJHOTO Mapa BO3AYyXa NOMEMEHHS H HapyXHOrO
BO3ayXa, [1a;
W, M Y, - COOTBETCTBEHHO KO3((HMIMEHTH NAPONPOHUIAHMS HYACTH IOKPHITHS OT

NOMENIEHMs IO BO3AYIIHOH IPOCIOMKH M YacTH NOKPHITHA OT BO3AYNIHOH NPOCHOHKH 1O
HapYXXHOro Bo3ayxa, Mr/(M-a-1la);
| - nnMHA BO3MYIIHOH IIPOCIIOHKH, M;
W' - KONHYeCTBO BO3AYXa, M, [pOXOIAIIEe yepe3 CedeHHe BOBAYIIHOH MPOCIOHKA
mroianbio ceueHud F 3a 1 1.
TemmepaTypa BHYTpeHHEH MOBEPXHOCTH KDOBIIM Yy BBIXOZa BO3AyXa H3 [POCIOHKHA
BBIYMCIIsIeTes IO hopmyie (23):

P - L B,

T KD np k

w Ynp

Hﬂﬂ HCKIIIOYCHUA BO3IMOXHOCTH KOHHCHC&TOO6pa30BaHHﬂ pa3HOCTH COOTBETCTBYIONIEE
9Tl TeMIlepaType 3HadeHHEe YIPYTOCTH BOASHOIO Napa E JOKHO GEITH GONbIIE, 9eM BEAMUHHA
«en.
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ITPYIMEP: PaccuuTaTh NOKPHITHE MAaHCAPAHOTO 3Taka C BEHTHIHPYEMOH BO3IYLIHON MPOCIOHKOH
H KpoBneil u3 JHcTOBOH cramu (puc. 121) sxmnoro goma, cTposmerocs B paiiose ¢
[COII = 4000 u cpenxel TeMrepaTypoii caMoro XoJ0AHOro Mecsima t, = - 10 °C.

Kposensmas crams
"Obpewerxa &= 40 uu
W30CTIAM
Munnanra § = 160 um
Hacrun 8 =40 um

KOHCTPYKTHBHOC PEIIEHNE NMOKPHITHsI MaHCapAbl

1. B cootBerctBuu co CHull 23-02-2003 TpebyeMoe cONMpOTHBIEHHE TeIUONEpenade
TOKPHITHS cocTaBisieT R™ = 4,2 (M*-°C)/Bt

2. OmpepernsieM TpebyeMy1o TONMKHY TEIUTOU30JALHMH U3 MUHIUIMTH ¢ A, =0,05 B1/(M-°C)

8
R0=L+8ﬂ+_ﬂ+6_”+]?g” + 8;'6+L =
ae )“0 ym )\‘d o )“0 an
8
=015+ 004 Om , 004, 0,14 + 002 0,04 =101 (M-°C)Br
0,14 0,045 014 0,14

8,, =(42-101)-0,05=0159 m. Ilpunumaenm 5, =160 Mm.

3. COnpoTHBIEHHE TEMNOIEpeNaye HIKHeN YaCTH HOKPHITHS (OT BO3AYIIHOM IPOCIIOHKH /10

BO3[yXa IOMEIIEHHS):
R":_l__+_)'"'_ _6_"+R“'.+8L5+L:
o"s A’ym )\‘0 7\‘6 u‘w
Sop15+ 240 L 004 514 002 0123973 (u2°C)yBr
0,045 014 0,14

rae: o, =12 Br/(M>°C) — x03(pHIMEHT TENNOOTAAYM ISl YEPTATHEIX HEPEKPHITHH.
4, CompOTHBIEHYE TerUloNepeniade BepXHeH YacTH MOKPBHITHA (OT BO3AYIIHOM MPOCTIOMKH

10 HAapY)KHOTO BO3IyXa):

! »+§kﬂ+—l— =0,1+0’04

H 4 np Sl

+0,04 = 0,425 . (M*°C)/Br
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5. KoapduimeHTr! TenIonepeaade HIKHeNH 1 BepXHeR JaCTH KOHCTPYKITHH MOKPHITASL:

1 2
k, = —— =0,251. Bt/(m*-°C
3973 ( )
k, = — =235 Br/(oC)
0,425
6. Ilpu TeMIepaType HApYXHOTO Bo3ayxa ty = - 10 °C mpuMeM cpemHIOI0 TeMIIEpaTypy

BO3flyXa B BO3AYMIHOH mnpocioiike 08-¢, =O,8~(—10)=—8 °C W MHHEMANLHYIO TONIEHY

BO3OYLIHOM mpocnoiixu 0,04 M.
7. ILOTHOCTE HApYXHOTO BO3AYXa ¥ BO3IyXa B BO3AYIUHON IPOCIONKE:

353
Y, = 353 - =1,34 K/’
273+1,, 273-10
Vo = 22— = 1332 xris
© 273-8

8. CxopocTh IBMXEHHS BO3LyXa B IIPOCIIOMKE:
V=\/2-l~sinoc-g-( 0~ Vo :\/2-7-0,5-9,81-(1,342—1,332)
Yo OE+1) 1332-(2,75+1)
e » E=E, +8,, +&, =1+075+1=275
9. KonudecTBO BO3AyXa, IPOXOAAIIETO YEPE3 CEUCHHE BO3AYITHON NMPOCIOHKH IIOMA/IbI0:
F,=004-1=004 o
W =3600-0,04-037-133=71 xr/a
10. Haxomum:
A=k, -1, +k, -t,=0251-20-235-10=18,48 Br/m’

=037 wm/c

11. ng moboro cedeHMs, OTCTOSINETO HA PacCTOSHMM X =/ -sinc, M OT BXOAHOTO
OTBEPCTHsI TEMITEPATYPY BO3AYXa B IIPOCIOHKE ONpenenseM o Gopmyne:
k, +k

A+[t"-(ka+k")—A]-exp-[— £ "-Ix-sinoc]
W-.c B

t, =
k, + k,

_(0.251+2.35) x
_ —1848+[-10(0,251 + 235)+1848].e T
0,251+235 '
~18,48 —7,52. ¢ "8 *
2,6

12. BrimonHsSeM pacyeT TeMUepaTypsl BO3ZyXa B IPOCTIOHKE OT BXOAHOIO OTBEPCTHA

HauvHas ¢ x =0,25 M ¥ jpanee depe3 KaxAwld MeTp. JIId 3THX XKe cedeHUH NPOM3BOJMM DacyeT

xoa¢duImenTa Teronepeaadn 1o hopmyne:
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. X
Takxak x =/ - sino., 10 [ =—;
i 0,5

PesynbraTsl pacyera cBoguM B Tabmuiy 31.

Pe3ynbTaTh pacueTa TEIIOTEXHUICCKIK TApaMEeTPOB BO3MYITHON MPOCIIOMKH

131

Tabnuua 31
PaccTosnue oT BX0OAa Pacyer TemMIIepaTypr BO3AYX4, i, °C Pacuer «K»

oMogoB "p‘f;‘;::yM“" 1 0018-x| 018X | _.757.¢008 t, t-t, | K Br/(M>°C)
0,25 0,5 0,009 0,99 - 7,4 -9,95 29,95 0,25
0,75 1,5 0,027 0,97 -7,3 -9,9 29,9 0,25
1,25 2,5 0,045 0,95 -7,1 -9,8 29,8 0,249
1,75 3,5 0,064 0,94 -7,0 -9,8 29,8 0,249
2,25 4,5 0,082 0,92 - 6,9 -9,7 29,7 0,248
2,75 5,5 0,1 0,9 - 6,7 -9,65 29,65 0,248
3,25 6,5 0,12 0,88 - 6,6 -9,6 29,6 0,247

to=-9,8°C K., = 0,249

e (%3 o 0
13. Cpepnss TemmepaTypa Bo3nyxa B BO3AYWIHOM mnpociodike 77 =-98 °C, a cpeanee

3Hayenye Kod(oHIMeHTa Temnonepesadr KOHCTPYKIHMH IOkphiTHS K = 0,249 BT/(M2~°C) HIH
1 .

CONMpPOTHBIEHUE TeIloNepefadd R, =m:4,0 (M*°C)/Br. TakuM o06pasoM, HanudHe

BEHTHJIMPYEMO} BO3AYIIHON MPOCIOMKH CHH3MIO CONPOTHBIEHHE TEIUIONEpeaade KOHCTPYKIMH

noxpertiss Ha 0,2 (M>-°C)/BT, 4TO JOIKHO GHITh KOMIEHCHPOBAHO JONONHHTENBHEIM CIOEM

TEIUIOU3OJLILAY PABHEIM

53‘,’"" =02-0,05=001 m

14. CpenHsist TeMIiepaTypa BO3/lyXa B BEHTHIHPYEMOHR BO3LYITHOH TIPOCIIOiike MOXeT OHITh

Tax JXe onmpeaesicHa METOAOM UTEpaluu.

Ha nepBoM 3Tale uTepaimu.

15. Jns tp = 0,8t = - 8- °C 7 yp = 1,332 /s’
V=037wMcuW =71 kr/u
BrruucrniseM cpeHIOIO TeMIIepaTypy BO3/lyXa B Ipocioiike o dopmyne:
A-1-sino [t -(k, +k,)—-A4]-W-C k, +k, _
+ > Hl—~exp-| - -1 - sina
8.n. ks + k" (ka + kn) W - C

o = -

- sina,

1848705 [-10-26+1848] 711005 {1 ) e—%ﬁ’,ﬁj"-w-w}

26 261
_ | __98 o
7.05 C
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Ha BTOpOM 3Tare urepallui.

16. Haxonum: Yrp = #5398 =1,341 KT/M3

17. CxopocTh BO3iyXa B IPOCIOMKe:

s [2:7-05-981-(1342 - 1,341)
1341-(2,75+1)

=012 wm/c

18. TTpu V' = 0,12 M/c oupesensem o, no dopmyne (11) u R,,:

0,2
a,, = (27 +15-107 rp)(zﬁj

d
4.F .0
e d =, ¥ = }4 0,04 =0226 M
i3 314

012-1341\**
=127 5.107% . (- N [t bl =
iy =27 415107 (5] [ 0,226 j Br/d°C

=2,685-0,71%% =2,685-0,93 =25

R =—=04 (M-°C)/Br
19. BrruncnsaeM:

R* = (0,425 - 01) + 0,4 = 0725. (2°CY/Br &, = —— =023 Br/(s°C)

427
R =(3973-01)+ 0,4 = 427. 2°CYBr &, = ng 138 BI/(v2°C)
k, +k,=023+138=161 Br/(M>°C)
20. Haxomum 3HadeHus «A» ¥ pacxon Bozayxa « Wy:
A4=023-20-138-10 =-92 B/’
W =3600-0,04-1341-012=23 xr/a

-92-7-05  [L61-(-10)+92]-23-1005 | _ e[-’f;ff,(;ff)
1,61 1,617
1y =

np = —9,6 OC
7-05

Ha TPETHEM 3Tal€ HTEPALHHA. i

22. l1pw aTo#i TeMIepaType Bo3yXa B IPOCIOHKE ONPEEILICM: |
353

=277 134 xiiM’
273 - 9,6

an




133

TIpomomkeHnue mpunoxeHns 2

23. CxopocTs BO3MyXa:

. \F7 05981 (1302-134) _ oo o

134 (2,75 +1)

24. BuiuucngeM:

02
_ 0165-134Y 2
=127+15-107-(-96)]-| ———1| =267 Brm*°C
a’np [ 4 + ’ ( )] [ 0,226 J
1 20
R =——=037 M--°C)/Bt
2,67 (0
25. OnpenenseM:
R" =(0,425 - 0,1)+ 0,37 = 0,695. (M*°C)/Br k, = 0%9—5 =1,44. Br/(M>°C)

RS =(3973-0]1)+037=424.(M"°C)Br &, = 4—122 =0,235. B/(M*°C)

i

A=0235-20 +1,44-(-10) = -9,6 Br/M’
W =3600-0,04-134-0165=32 M/
k, +k, =144 +0235=1675 Br/(M*°C)

26. BoluciiseM cpeHIOI TeMIIepaTypy BO3yxa B IpOC/IoiKe:

1,675-7-0,
-92:7-05  [1675-(-10)+ 9.7]-32-1,005 | e{- Tt
1,675 1,675
(2 = - l-_96 °C
" 7-05

27. IpoBepseM 3HaYEHHE CKOPOCTH BO3/lyXa B BO3AYMIHOMN IIPOCIIOHKE:

y_ [P705-981-(302-134) o
134-(2,75+1)

TakuM oOpasom, Temwno- M a3poJMHAMUYECKHE IApaMeTphl BO3JYINHOM IIPOCNOHKH

COCTaBJIAIOT:
v, =0165 wc; o, =267 Brm-°C; 17=-96 °C

B wyrore MOXHO KOHCTaTHpOBaTh, 4YTO pAacueT CpenHeH TeMNepaTypel BO3lyXa B
BEHTUIIHPYEMO#l BO3AYNIHOMN IIPOCTIONKE BHITONHEHHBIH METOLOM HTEpAIHy AAeT MPHMEPHO Ha 2 —
2,5 % Oonee TOUHBI pe3ynbTaT, 4TO OOYCIOBIEHO KOPPEKTHPOBKOH 3HAYCHUS «a,,» B
3aBHCHMOCTH OT CKOPOCTH B TEMIIEPaTypH BO3AyXa B Hell.

Jing oneHKM BO3MOXXHOCTH KOHJEHCaTooO0pa3oBaHHA Ha BHYTpeHHEH TIOBEPXHOCTH KPOBIH

U3 IMCTOBOH CTANU OPpOBEACH PACHET BIIAXXHOCTHOTO pEXuMa B BOSIIyIHHOI?I Hpocnoin(e.
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28. Brrumcnsgem ko3¢pGHUIHAEHTH NApOUPOHMIAHUA YACTH TOKPHITHS OT NOMELIEHHS OO
BO3JYIIHOM IIPOCIIOHKH U OT BO3LYIIHON IPOCIORKH JIO HAPY)XKHOTO BO3AYXa:

1 1

“'3 = oby wac =
8"—+8L Oom +R, g,g{+o,o4 +%+1,1
TR 032 032 056

=061 mr/(M*qIla)

rhe: R, - conpoTHBIEHHE NAPOIPOHHIIAHHIO PYIOHHOTO OMTyMHO-TIONMMEPHOro MaTepHaa.
n P P

‘ oy 1 2
29.pn, = 5 = 004 =8 wMr/(M"-ulla)
u, 032

30.Mput,=+20-°C u ¢=50% e,=2338-0,5=1169 [Ia;
t=-10 °Cm @=70% e,=260-0,7=1821la.
31. BrraucnseM:
A'=0,61-1169 +8-182 =730 + 1456 = 2186 Br/(mM*-9)
W'=3600-0,04-0165=24 wm/4
32. Tax kax HauboNbIIas BEPOSTHOCTH KOHIEHCALMM T1apa B IOKPHITHH OYAET y BEIXOA H3
BO3AYIIHOM MPOCIONKH OIPENEeNuM TEMIEPATypy B ITOM CEYEHHH, JUIS 9YEero BOCIONb3yeMCs

bopMynoii:

k +k
A+, - (k, +k)- 4] exp| - ===
t— +[t" (G+ H) ]exp[ W.C x)—
* k +k -

L4 H

182325

_-68+[182-(-10)+ 6,8]'e[ ”'“"’5) _—68-114-¢°"

=-89 °C
1,82 1,82
33. Haxonum:
1,058
L s
B 1— 89 ,09
273

34. OnpegenseM ynpyrocTs BOASHOTO Napa, BRIXOAMIET0 U3 MPOCTIOHKHM 1o popmyIe:

_B61-7-05

_ . 241,09 _ LIS
. 2186 + (182 - 8,61 - 2186)- e _ 2186-619-¢™ . o
8,61 8,61
35. TemnepaTypa BO3AyXa Ha BHyTpeHHEH IOBEPXHOCTH KPOBJIM U3 THCTOBOM CTaIH:
T :_9’6_£__9_’6+_10_)=._9,5 °C

P 1,44 -2,67
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36. MakcuManbHas ynpyrocTb BOJASHOPO Ilapa Y BHYTPEHHEH HOBEPXHOCTH KpOBIHM H3
JIMCTOBOM CTAlH: .
E= 6106 exp (00821, ~ 035107 . £,7)= 610,6 - o8z (2:5)-03510°. Cospl -
s _ 6106
2,24791

37. Tlpu e = 231 Ila < E = 271 [Ja xoBzencanus BJIard HA BHYTPEHHEH MTOBEPXHOCTH KPOBIH

= 610,6- 07970032 _ 6106 ¢ =271 Tla

H3 JIUCTOBOM CTAJIH OTCYTCTBYET.
38. Ilpy OTCYTCTBMH  BEHTHILANMH  BO3AYIIHOHM  IIPOCHOMKM  CONPOTHBIECHHE
MapoONPOHMLIAHMIO €€ C YI€TOM KOHBEKIIMH BO3yXa COCTABUT:

R” = % ~0,039 (vEuTlayr

H
)

39. OnpenenseM TeMuepaTypy Bo3ayxa B IPOCIOHKE, AN YEro BLMHCIMM €€ 3HaYCHHE Ha

NOBEPXHOCTAX:
r =20-424. 2010 58 oc
v, =20 (424 +014). 22710 _ 66 oc
w_ =584 (—6,6)2_6’2 oc

cp 2
Ympyrocts BozsiHOro napa npu o, = —6,2 °C pasua E = 363 ITa.

40. KonnaecTBo napa, 1ocTynaromero K 30He KOHACHCAH!

1169 - 363
' 1,67 -0,039

. _ 004 004 016 0,04
roe: R, = —t —
0,32 032 056 0,101

Wtak, na BHyTpeHHelf MOBepXHOCTH KPOBIM M3 IMCTOBOH CTal¥ IIPH OTCYTCTBMH

=494 wmr/(m* - 9)

+11=167 (M*-alla)/mr

" " 2
BEHTHJALEH BO3JYIIHOM IPOCIOHKY 6yIeT KOHAEHCHPOBATLCA Ha M~ B 9ac okolo 0,5, Biary.
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