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Npesa Bo3HMKHOBEHMUA ToproBon Mapkn VALTEC™ npuHag-
NEXUT rpynne PoCCUMCKUX U UTANbSHCKMX CNELMAniCTOB,
MPUHABLUMX PeLleHne COo34aTb MHXEHEPHYIO CaHTEXHMUKY,
MaKCMMaslbHO afanTVPOBAHHYIO K CIOXHbLIM YCIOBUAM
aKcnnyaTaumMm PoCCUMCKUX CUCTEM Tenno M BOAOCHab-
XeHus. Moasmelwncs B 2002 rogy B UTtanuu, KoMnaHus
VALTEC S.R.L. 338 KOPOTKMM CPOK CO3aana LUNPOKYIO ramMmy
NPOAYKLUMN, YHUTbIBAIOLLEN MIKOCHI Y MUHYCbI CMOMb30Ba-
HUs TPyOOMPOBOAOB M KOMMEKTYIOLMX Pa3fIYHbIX MPo-
n3BoamTenen.

Ha cerogHAWHNN feHb BblMyCKOM NHXEHEPHOM CaHTeXHU -
K nof, ToproBon Mapkon VALTEC 3aHKMaloTCs HECKOSb -
Ko npeanpuativ B Utanum, Poccun, Typummn, Kutae — 310
CTano NpecTuxHoO Ans moboro NPon3BoOANTENS.

HavaB moCTaBKM Ha pOCCMNCKIM pbiHOK BecHou 2003 roaa,
komnaHua VALTEC S.R.L. Kk HacTosLemMy MOMEHTY 4OCTUr-
fla cnefyowWwmx pesynbTaTosB, KOTOPbIe BbIFOLAHO OT/IYAIoT
3TOT TOProBbI 3HAK:

7 NETTAPAHTUN

Be3ynpeyHblr OMbIT NCMOb30BAHWUA U3AENNM MO 3HAKOM
VALTEC no3Bonsiet M3rotoBuTesio yCTaHOBUTb JOCTaTOYHO
BbICOKM TapaHTUMHBIN CPOK Ha CBOK MNpoaykumio. [o-
KyMeHTanbHbIM MOATBEPXAEHNEM FapaHTUMHOrO Cpoka,
YCTAHOBMEHHOrO M3roToBUTENEM, ABASETCA FapaHTUMHbIN
TasloH, KOTOPbIV BXOAWT B COCTaB TEXHMYECKOro nacnopTta
n3penns. I3rotoBuTeNb rapaHTMpyeT COOTBETCTBME 13ae-
nnia TpeOoBaHWAM HaZEeXHOCTU 1 De30MacHOCTM, Npu yc-
noBun cobniofeHns noTpebuTenemM npasun TPaHCNOPTM-
POBKMW, XpPaHeHMs, MOHTaXa 1 3KCnnyataumm.

ACCOPTUMEHT

VALTEC npennaraeT CBOMM KIIMEHTaM YHUKaNbHbIN MO LWK-
poTe CNeKTP KOMMIEKTYIOLMX A1 CUCTEM OTOMNJIEHWS U BO-
OOCHabXeHNs:

® MeTannononMmMmepHble TpyObI

® OGXMMHbIe 1 Npecc-OUTUHIU

® JlaTyHHble LWapoBble KPaHbl

® Pe3560Bble DUTUHIU 1 KONNEKTOPSI

® TpyObl U3 CLUNTOrO NMONN3TUEHA

® [onunponuneHoBble TpYObl U GUTUHTU

® CYeT4ymKM BOAbI 1 Tenna

® CucTeMbl «TensbliA Non»

® MembpaHHble Oaku 11 aBTOMaTMKa

® VIHCTPYMEHTbI 1 MaTepuanbl 419 MOHTaXa

® KBapTuvpHble CTaHLUMM y4eTa 1 pacnpeneneHns Tenna v
BOLbI

HALEXXHOCTb

BbICTpoeHHas 3a MHOrVe rofpbl CUCTEMa KOHTPOMSA Ka4ecTBa
1 yNpaBfeHns MPOM3BOACTBOM rapaHTMpyeT besynpeyHyio
paboTy n3genuin nog Toproson Mapkor VALTEC Ha npoTs-
>KEHUM BCEro 3afBNEHHOr0 Cpoka KCnyaTaumm.

TEXHUYECKASA NOALEPXKKA

Bce m3penns nog mapkon VALTEC conpoBoxaaroTcs AOKY-
MeHTaLMen Ha PycCcKoM fA3blke, oTBevatoLler TpeboBaHUAM
KaK pPSOOBbIX CAHTEXHWKOB, Tak 1 GOMbLUMX MPOEKTHbIX W
CTPOUTENBHBIX OpraHM3aumn. MofHbIM NepedeHb COMPOBO-
OUTENbHOW JOKYMEHTaLLMM AOCTyNeH Ha cante www.valtec.ru

AOCTYNHOCTb N ONEPATUBHOCTb

Mpoaykumsa VALTEC goctynHa HalwuMm notpebutensm 6o-
nee 4yem B 10000 pO3HUYHBIX Mara3vHOB, MpPakTUYeCcKn B
mobon Touke Poccnm 1 ctpaH CHI — oT bpecta no Caxanu-
Ha 1 Kamyatkum, ot MypMaHcka n Hopunbcka 1o AnMa-ATtbl
1 baky. C yBepeHHOCTbIO MOXHO yTBepXAath, 4To VALTEC
HaXOAMTCA B Npefenax LWaroBow AOCTYNHOCTA A0 NMioboro
noTpebutens. YHMKanbHbI No 00beMy CKNafckon 3anac
npoaykuny VALTEC B MockBe U LInpokas CceTb npeacra-
BUTENLCTB, PADOTAOLLMX MO MPUHLMMY «3[eCh LN cenyacy,
NO3BOJIAIOT MaKCUManbHO OMepaTViBHO YKOMIMNEKTOBATb
06BbeKT NobOV CNOXHOCTM 1 MaclUTaba.

nonynapHOCTb

B noaTBEpXXAEHME LUIMPOKOW NOMYASPHOCTV TOProBOW Map-
k1 VALTEC noctatoqHO MpUBECT TOT (OaKT, YTO eXerofHo
HalW MokynaTenn B Mupe npruobpeTaloT OfHOM TONbKO
MeTannononumMmepHor Tpybbl VALTEC Gonee 40 MnH. no-
FOHHbIX MeTPOoB!

HaurHas ¢ MOMeHTa CBOero nossneHns Ha pbiHke VALTEC
~ MOCTOSIHHBIM YHACTHUK MEXAYHAPOAHbIX CNeLManm3npo-
BaHHbIX BblcTaBok Bo PpaHkdypTe, Munane, Knese, Mo-
CKBe U B pernoHax Poccnn. Mbl TlaTensHO Cnefmm 3a UH-
HOBaLMAMU 1 BCerAa paabl NPensioxXuTb HaLLKM KIMeHTam
COBPEMEHHbIe KOMIMEeKCHbIe peLleHns.

VALTEC - obnapgatenb npecTuxHbIX npemnn «bpeHa Mona»
B Poccun n «Toprosas Mapka ['oga» B YkpavHe.
Cneumanuctamm VALTEC pa3paboTtaHa nporpamMma pac-
4ETOB 3/1EMEHTOB MHXEHEPHbIX CUCTEM, a Takxke nocobue
MO MOHTaXy MeTanononnMMepHbIX TPyOONPoOBOAOB C 1UC-
nofb3oBaHuem npofykumm VALTEC.

CTPAXOBAHUE

KavectBo npoaykumm nog mapkon VALTEC 3acTpaxoBaHo.

NPAKTUYECKWIA ONMbIT LLMPOKOIO
NCMNOJIb30OBAHNA
Mpoaykuunsa VALTEC — camas LUMPOKO NprMeHaeMas B

Poccun kak B MHOVBNAYaJIbHOM, TaK 1 B MaCCOBOM XW-
JIMWHOM CTpOUTENbCTBE.



COAEP>XAHUE

1. OBLLIASI YACTb
1.1. Ha3HAUEHME MOCOOMIS. ... cTp.
1.2. OCHOBHbIE BNl METANNOMONNMEPHBIX TPYO ..ottt cTp.
1.3. Cdhepbl NpUMEHEHUA METaNNOMMOMNMEPHBIX TPYO......vveeeiiiiceeciecececeee cTp.
1.4. OrpaHnyeHus B MPUMEHEHWI METANMOMOMNMEPHBIX TPYD....oeviieiiiiiiiccieee cTp.
1.5. L OCTOMHCTBa 1 HeAOCTaTKM METANIOMONMMMEPHBIX TPYO....eoiiiiiiiiiiiiiee i cTp.
1.6. HopMaTrBHble TpeboBaHWs K METANNoNMoaMMepHbIM TPYOOMPOBOAAM. ............. cTp.
.TPYBbI
1. Obupe cBefeHUs O MOANMUKALMAX MOTUITUTIEHA. .....ccuvveeeeeiiieeeeeiieee e cTp.
2. CLUMBKA MOTASTUTIEHA ..ttt ettt e e e e e cTp.
3. Cobipbe 1 MaTepmanbl A0 TPYO VALTEC. ...t cTp.
3.1, «HaumoHanbHble» 0COBEHHOCTY BHYTPEHHMX TPYOOMPOBOAOB. .......c.vvvveeeeee cTp.
3.2, Martepuan Hapy>XHOro 1 BHyTpeHHero cnoeB Tpyo VALTEC..........cccovveviveiiee, cTp.
:3.30 ATTIOMUIHUVL ..o cTp.
B KT oo cTp
4. TIPOUBBOACTBO TPYD ... ittt cTp.
A1, DKCTPY3MOHHAATIVHUIR . ..ottt cTp.
4.2, CBAPKA QITIOMUIHVIT . ..ttt cTp.
4.3, J1abopaTOPHBIVIKOHTPOMD KAUECTBA. .. .vvieieeiiieeeeiiieeeeeeiee e e cTp.
5. CBOMCTBA TPYD ..ttt cTp.
5.1, TeMNePaTYPHOE YATMHEHMIE ...ttt e e e e e cTp.
5.2, XUMUYECKAA CTOMKOCTD .. ttttieeeeee ettt e e e e e ettt e e e e e e ettt e e e e e e e et e e e e e e e cTp.
5.3.  CTOWMKOCTb K OT/IOXKEHWSIM 1 OMONOrNYECKOMY ODPACTAHMIO. ... ..o, cTp.
5.4. TNagKoCTb BHYTPEHHEM MOBEPXHOCTU TPYO . ..ovviiieeiiiieeeii e, cTp.
5.5. CBopgHas TabnmLa TEXHNHECKNX XaPaKTEPUCTUK TPYO....ooviiiiiiiiiiiiceiie e, cTp.
5.6.  OAnuTenbHas MPOYHOCTD TPYO ... oottt ettt cTp.
6. MpaBuna TPaHCNOPTUPOBKM U XPAHEHNS TPYO......eiiiiiiiiiiiiiie e cTp.
. ODUTUHTN
. OOBLLME CBEAEHUA O DUTUHTGX......evvieeeeeiiee e cTp.
2. MMOPaBANHECKMNE MAPAMETPBI DUTUHTOB ... cTp.
3. COBOMHMTEIIM VTIM .o cTp.
3 MaTEPUAI KOPIYCA it cTp.
3.2, OCOBEHHOCTU KOHCTPYKLM KOPMYCA. ..o cTp.
3.3, YTNOTHUTENBHDBIE KOJTBLLA ...ttt cTp.
3.4, AManeKTPUHECKAAMPOKIIAZK . o it eeitieieieee ittt cTp.
3.5, VIHTErPUPOBAHHBIM LUTYLLEP ottt eeetiiiiiteeeeee e ettt e e e e e ettt e e e e e e et e e e e e e e cTp.
4. OOBKMMHBIE UTUHIY . ..ot cTp.
5. [T DECC-CORIMHUITEIIM L ettt e e e e e et e e e e e aeeees cTp.
6. MapKMPOBKa M COBMECTAMOCTE UTUHTOB ... cTp.
. PABOTA C METAJUJTONOJIMMEPHbBIMWU TPYBAMU

54
56
57
57
59
60
62
63
63
64
67

1. T T DY M HT e CTp. 68

2. IMIOHTAMK IVITTT e cTp. 78

2.1, OOWME TPEOOBAHMA K MOHTANKY ... .evveeeeiiseee e e cTp. 78

2.2.  BbIMOMHEHUE COBAMHEHMM . ..ttt cTp. 80

2.3.  Tunn4Hble OWMOKM NPK BbIMOMHEHUM COeaMHEHNA MIT. ... cTp. 88
2.4. KomneHcaums TemnepaTtypHbIX 4eOpMaLi 1 PACCTAHOBKA OMOP........cceevee..... cTp. 90

2.5, KpenneHUeTPYOOMPOBOMOB. .. .....ceuieeieieeeeeieeeeee e e e, cTp. 103
2.6. Tennou3onaums TPYOOMPOBOMOB. .. ..ceiuuieeiiieeiieeeeeiee et et e e cTp. 105
3. cnbITaHMA CMOHTUPOBAHHBIX TPYOOMPOBOMOB. ... i, cTp. 105
3.1, O6wpme TPeBOBAHUA K NCMBITAHMAM........veieieeeiee e, cTp. 105
3.2.  TvapaBnn4eckme NCNbITaHUA CUCTEM OTOMIEHM A . .uvveeeieieieieieiieeeeeeeeeeeeeeeeeeee cTp. 105
3.3.  TennoBble UCMBITAHUSA CUCTEM OTOMTEHMT ... cTp. 106
3.4. TwapaBnuyeckne UCNbITaHUs CUCTEM XOSTOLHOMO 1 ropsvero BOAOCHabxXeHs.... cTp. 106
3.5, TIPOMDBIBKE CUICTEM ...t cTp. 106
4. B3aMMO3aMEHAEMOCTD TPYO ... veieiiieiii e cTp. 107
5. TEXHMKA BE30MACHOCTU . ... cTp. 109
. KOHCTPYUPOBAHUE CUCTEM

1 BHYTpeHHW1 BOLONPOBOL XONOLHOM N TOPAYEN BOLDBI . ...eee e iieeeeeiiieaaeiieeaaniiees ctp. M0
2. CNCTeMbl PAANATOPHOTO OTOTITIEHM ...ttt crp. N2
3. CUCTEMBI BCTPOEHHOTO ODOTPEBA. ... v crp. N5
3.1 HanonbHOe OTOMNEHME (TEMIBIA TOM)...c.vviireeieeeeee e, crp. 115
3010 TperMyLLLecTBa HAMOMBHOTO OTOMIIEHM ... eiiieeiieeieee e crp. 115
.3.1.2. BO3MOXXHOCTMN HAMOMBHOTO OTOMIIEHMIS . ... crp. N5
.3.1.3. KOHCTPYKTUBHbIE PELLEHUSA TEMIBIX MOMOB...eiiiiiiiiiieiieieieeeeeeeeee et e e cTp. 119
o I B o T PV W (S (=) 1 >TSS ctp. 120
315, TPEOOBAHUA K CTANKKE. .....eeveee e e et cTp. 122



COAEP>XAHUE

5.3.1.6. TPEOOBAHUSA K YTEIMIIUTEIHO  .....vvieeeeeeieee e et cTp.
5.3 1.7, APMATYPHAA COTK .ttt cTp.
5.3.1.8. TpeboBaHWA K YACTOBOMY MOKPBITUIO MOMA. ... cTp.
5.3.1.9. icnonb30BaHNE aTIIOMUHUEBOM (OB ...vvviiieiieeeiiiiiiiee e cTp.
5.3.1.10 Mapomn30naLMA N TULPOUBOTIALM . ..ceie et cTp.
5.3. 111 [JeMOPMALIMOHHDBIE LLBDBI....ciiiiiiiiiie ettt cTp.
5.3.1.12 VICNONBb30BAHME KOJUTEKTOPOB. ...t teeeeeeiiiiie e e e e e e e et e e e e e e et e e e e e e e ee e cTp.
5.3.1.13 CMEeCUTENBHDBIE Y3ITbl W @BTOMATUIK .. .eteeeiiiiiiiieiniiieieeeseeeeeseessseeseeseesseeeseeneennes cTp.
5.4. CUCTEMbBI HACTEHHOTO OTOMITEHUIS ...ttt ettt e et e et e e cTp.
5.5. CncTeMbl OTOMIEHUSA TEMNL, M OTKPBITBIX TTOLALOK  ..evteeeeeeeeeiiiii e e eeeeiiiinnnne cTp.
6. PACYETbI
6.1. OnpepeneHye pacHeTHbIX PACXOJ0B XONOAHOW U TOPSYEN BOLDI........vvveeeeeeennns. cTp.
6.1.1.  OCHOBHbIE MPUHLMNMBI PACHETA BOLOMPOBOLA ... vvveeeeeeeeeeiiiriieeeeeaaaeiiiieeaeaaaans cTp.
6.1.2.  OnpepeneHue pacdeTHbIX pacxofoB Mo CHMMM2.04.01......ccocie cTp.
6.1.3.  Pacyet pacxonos no Metoamke DIN 1988 4.3, ... i cTp.
6.1.4.  PacyeT pacxOfoB MO CIMT30.1330.2012 ...eiiiiiiiiiiiiiiiiiieeeeee cTp.
6.2. OnpefeneHmne NOTePb TEMMA TPYOAMM. ... ..oiuii ittt cTp.
6.3. PacyeT Ha 0DPA30BAHMNE KOHOEHCATA . ..vvii e cTp.
6.4. MMOPABAMYECKMUIA PACHET TPYOOMPOBOLOB. ... vvieeiiieee e cTp.
6.5. PacyeT Tennoro nona v 060rpeBa OTKPBITBIX MIOLLALOK  «....eivrieieerieeieeiieeieenes cTp.
6.5.1. 334341 TeNNOTEXHUYECKOTO PACHETA . .oiiiiiiiiiiiiiei et cTp.
6.5.2.  MeTOL KOIDMULIMEHTOB. ...ttt cTp.
6.5.3.  AHANUTUHECKMN METOLL ... etieeiiitee ettt ettt e e cTp.
6.5.4. TPaUNHECKMIA METOL, PACHETA. . uuviiiiieeeeeeiiiiieeeeeee e ettt e e e e e et e e e e e cTp.
6.5.5.  TabMMUHBIA METOL PACHETA . .eeieeieeeeiee et cTp.
6.5.6.  T1PUMEP PACHETA TETITOTO MO ... ettt e e e ettt e et e e e e e cTp.
6.5.7. Pac4eT 000rpeBa OTKPbITBIX MIOLLAIOK. ... .vvvieeeeeeeeeeeeiiee e e e e e e e cTp.
6.6. OnpepneneHye TEMNONOTEPD MOMELLEHMM. ... .uvuviiiieeeee e e e cTp.
NMPUNOXXEHUA
1 TabnuLua XMMUYECKON CTOMKOCTU TPYD....eiiiiiiie it cTp.
2 HomeHknaTypa v rabaputHble pazmepbl 0OXKMMHBIX DUTUHTOB. ..................c........ cTp.
3 HomeHknaTypa 1 rabaputHble pazMepbl MPECC-DUTUHIOB. .........ccvveeeeiiieeeeeieen. cTp.
4 KoathdbrumeHTbl MECTHBIX COMPOTUBAEHMNN TPOMHMKOB. ... .vveiieieeeeeeeiiiiiiieeeeeaanes cTp.
5 Ko duupmeHTbl MeCTHbIX COMPOTUBAEHMI MPAMbIX COEANHUTENEN

U YTOTTBHUIKOB ...ttt ettt e ettt e e ettt e e e e e cTp.
6 KoathdrumeHTbl MECTHBIX COMPOTUBAEHMUIN KPECTOBUIH. ... vvvveveeeeeeeesiiiiiieeeeeaeene cTp.
7 IVIGDKI TTATYHEM . 1.ttt ettt cTp.
8 TUNBI HACAAOK MPECC-MHCTPYMEHTG .t teeeeete ittt e et e e e e cTp.
9 AKT T4 paBIn4eckoro U MaHOMETPNYECKOTO NCTBITAHUS . .....ceeer e cTp.
10 AKT UHOMBUAYANbHOIO NCMBITAHNSA 000PYAOBAHUS. ..., cTp.
1 HopMa pacxofa BOAbl MPUOOPRAMM. .......u.eeiieiieie e cTp.
12 HopMbl pacxona BoAbl Ans PA3NVHHbIX FPYMN NOTPEOUTENEM. ... cTp.
13 3Ha4eHVEe KOSPPUUMEHTA €ATBAIAN ...ttt cTp.
14 HopMmaTrBHble TpeboBaHWs Mo yCTaHOBKe TPYOOMPOBOAHOM apMaTypbil.............. cTp.
15 Fvapasnuyeckie xapakrepuctnkm Tpyo VALTEC PEX-AL-PEX..........cccccoeeiiein. cTp.
16 TTOTEPY TEMIA TPYOAMUL. ..ottt cTp.
17 Mncbmo drpmbl KME 06 ncnonb3oBaHum hutiHroB VIm ans coeqmHeHms

TOYO QTG oo cTp.
18 MprMep pacyeTa yCJIOBHOMO CTOAKA Ha AOMOSHUTESIbHbIE HANPAXEHWS OT M3Me

HEHWS TEMMNEPATYPbI N OT COOCTBEHHOTO BECA. ... ee i eieeiiieeiieeeiiee e cTp.
19 Tabnuvua cpeHeCcyTO4HbIX PaCXOA0B BOLbI MO NoTpebutensm (ans pacdeta no

CIM.30.1330.2012) o cTp.
20 Pacxogbl Boabl npnbopamu (ans pacdeta no CM.30.13330.2012)....cccoeeeveeennn. cTp.
21 PacyeTHble pacxombl Bofab! (Mpu pacdete no CM 30.1330.2012)..ccveececciceieeei cTp.
22 [NepeyeHb HOPMATUBHOW NUTEPATYPSI

MO MeTaNIoNONUMEPHBIM TPYOOTMPOBOAAM.......evviiiiiiiiieie et cTp.

122
122
123
123
123
124
124
130
135
141

142
142
142
146
147
148
149
150
152
152
152
154
157
161

162
165
17

177
183
187
191

196
197
198
199
200
202
203
204
206
209
213
214

215
217
219
228
229

240



1. Oobwasa uacmo
1.1. Hasznauenue nocoous

Hacrosmee mocobne pa3paboTaHo C IENbI0 03HAKOMIICHHUS CIICIIMAINCTOB MMPOSKTHBIX, MOHTAKHBIX
Y SKCIUTYyaTHPYIOIUX OPraHn3aluil ¢ BO3MOKHOCTSIMH U OCOOEHHOCTSIMH CUCTEM TPYOOIIPOBOIOB U3
MeTautononuMepHbIx Tpyo VALTEC

HcuepnbiBatommas nHGOpMaLys 0 IpUMEHsIEeMbIX MaTepraliax, IX CBOUCTBAaX, METO/IaX pacyera
AIIEMEHTOB CAHTEXCHCTEM M MPAKTHYECKUX PEKOMEHIANNAX MO TEXHOJIOTHH MOHTaXKa MO3BOJIUT
n30eXaTh MHOTHX OIIMOOK IpH pa3padOTKe MPOEKTOB MHKEHEPHBIX CUCTEM, a TAKXKE MTOMOXKET
rPaMOTHO CMOHTHPOBATH, HCIBITATh M AKCILTYaTHPOBATh METAJUIONIOJIMMEPHbIE TPYyOOIIPOBOIBI.

1.2. Ocnogénuie 6udbl MemanionoOaUMEPHBIX MPYoO

[TousTust «Wmemanioniacmukosviey U «MemaiionoauMepHuley TpyObl B HACTOSIIEE BpeMs
BKITIOYAIOT B c€0sI TOCTATOYHO OOIIMPHBIN KIIACC MOTMMEPHBIX TPYOOIIPOBOIOB, OCHOBHOE OTJIMYUE
KOTOPBIX OT MPOYMX 3aKJIFOUAETCS B HATMYUH apMHUPYIOIIETO €0 U3 METa/NIMYeckoi (Kak MpaBuiio,
amoMuHueBo) gonbru . I[Ipu 3TOM, B KauecTBe MOJIMMEPHOT0 MaTeprana CIOEB MOXKET
WCIIONb30BaThbest  nonudTwieH (PE, PEHD), couuTsiid moaudTwiieH (PEX), TepMOCTOWKUI TOTUATUIICH
(PERT).

B MapkupoBKe METauIONOIMMEPHBIX TPYO MPUHAT CIEAYIOMUN MOPAI0K 0003HAUEHUS TPYOHI :
[MaTepuan BHyTpeHHETO ci0s]/[MaTepuan METaAJUIMUECKOM MPOCIIoiKu]/[MaTepran Hapy>KHOTO CJI0s].
[Tpumepsr 0603HAYCHMI:

PERT/AL/PERT — Hisco (Kopes);

PEX/AL/PE —Wavin (Huoepaanowt),

PEHD/AL/PE —Tece (I epmanus);

PPR/AL/PERT —Blue Ocean (Kumai);

PERT/AL/PE —LG Metapol pipe (Kopes);

PPR/AI/PEX — New Plast (Kumaii;)

PE/AL/PE — Unipipe (Dunaanousi);

PEX/AL/PEX —VALTEC (Hmanus).

B o0menpuHITON TEPMUHOIOTUN UMEIOTCSI UCKITIOYCHHUS: TaK, TOJUIIPONUICHOBBIE TPYOBI C
APMUPYIOIIUM CJIOEM U3 CJI0s aIFOMUHUEBOM (HOIBIH (KaK CIIONMIHBIM, TaK U IEpGOPUPOBAHHBIM) HE
MPUHSITO OTHOCHUTH K «METAIIONIOTMMEPHBIMY TpyOaM. X Tak U Ha3bIBAIOT - «IIOJIUIPOIIICHOBBIE,
apMUpPOBaHHbBIE TPYObI».

MerTannononuMepHbie TPYObl OTHOCSTCS K «MHOTOCIIOHHBIMY, TIO3TOMY Ha HUX PaCIPOCTPAHSIETCS
nericteue ['OCT P 53630-2009 «TpyOb1 HanmopHbIE, MHOTOCIIOHHBIE N7 CHCTEM BOJOCHAOKEHUS U
ororieHust. OO1e TEXHUYECKUE YCIOBUS». DTOT CTaHAApT ObLI pa3paboTaH B pa3BUTHE
nerictBytomero 'OCT P 52134-2003 «TpyOs! HarmopHbIC U3 TEPMOIIJIACTOB M COSTUHUTEIBHBIC IETAU K
HUM JJIsI CUCTEM BOJIOCHa0XKeHus U otoruieHus. O0mue Texundeckue ycnosus». Cormacao 'OCT P
53630-2009, TpyOBbI, coaepskaire KpoMe moJIMMepa OANH HIA 00JIee CJI0€B METal1a, OTHOCATCS K
TpyOam THma «M» .

1.3. Cpepvt npumenenus memannonoaumepHslx mpyo

Meramnononumepasie Tpyosl VALTEC MOTYT UCIIOJIB30BATHCS B CIASAYIOIIMX CHCTEMAX:

- XO3ICTBEHHOE U XO035HCTBEHHO-IINTHEBOE XOJIOAHOE BOAOCHAOKEHNE;
- Tropsiuee BOJIOCHAOKEHHE,
- paAMaTOPHOE OTOIUIEHUE MPU TEMIIEpATYpeE TEMIOHOCUTENA He Belwe 95 °C;
- CHCTEMBbI BCTPOEHHOTO 000TrpeBa:

* BOJSTHOE HAIOJBHOE OTOIJICHUE WU OXJIAXKACHHUE («TEIUTBIE TIOJIBI»; «XOJOIHBIC MOJIBI»);

* BOJSTHOE HACTEHHOE Oe3pauaTOpHOE OTOIJICHUE WM OXJIAXK]IEHUE («TEIIbIe CTEHBI»; «XOJOIHbIE
CTEHBI»);



* 000TPEB OTKPHITHIX TUIOMIAOK, TAHTYCOB, JIECTHUIL, SKCILTyaTUPYEMbIX KPOBEIb, aTPUYMOB,
MPUTapaKHBIX TEPPUTOPHH, B3IETHO-IIOCAT0OUYHBIX ITOJIOC U CIIOPTUBHBIX IUIOMIAJIOK (B TOM YHUCIE -
(byTOOIBHBIX TOJIEH);

* 000rpeB BXOJIHBIX AHAYCOB MPOMBIIIJICHHBIX XOJIOIMIBHBIX KaMep;

* IOYBEHHBIN TIOJIOTPEB IPYHTA B TEILTUIAX, TAPHUKAX, 3MMHHUX CcaJax , IBETHUKAX U OpaHKePesx;

- 000TpeB €MKOCTHBIX COOpY)KeHHH (0aKOB 3araca BObI, TOTUTMBOXPAHUIIHII, CTAHIIUNA OMOJIOTMYECKOM
OUUCTKHU H T.IL.);

- TpyOOIIPOBOIbI TPYHTOBBIX TEIIOBBIX HACOCOB;

- OOBSI3KM BEHTWJISIIIMOHHBIX BOJASIHBIX KaJIOpU(EPOB U TEIUIOBBIX 3aBEC MPH TEMIIEPAType TEIUIOHOCUTES
He BeIIE 95°C;

- TOIUTMBOIIPOBO/IHI,

- CHCTEMBI IOJINBA;

- TEXHOJIOTHYECKHE TPYOOIIPOBOOB TSI MUIIEBBIX Y HETTHIIEBBIX )KUIKOCTEH, B COOTBETCTBUU C TaOIHIICH
XUMHYECKON CTOMKOCTH (npunoscerue 1).

1.4. Ozpanuuenusn ¢ npumeneHuu MemaiionOIUMEPHBIX MPYO

Mertamnononumepusie Tpyobsl VALTEC He TONMyCKaroTCs K IPUMEHEHHIO:
- TIpu pabodel TeMIepaType TPaHCIOPTHPYEMOH kuaKocTh cBbitie 95°C ;
- mpu paboyeM AaBieHHH, IpeBbimaromem 10 6ap;
- B MOMeIIeHuax kareropuu «I» mo nmoxapHoi onacHoctH. K 3toi kareropuu, B coorBercTBUM ¢ HIIb
105-03, oTHOCATCS NMOMEIIEHUS, B KOTOPbIX HAaXOJIATCS HErOpPHOYME BEIECTBA M MaTepuaibl B ropsyeM,
pacKajeHHOM WJIM pPAacIUIaBICHHOM COCTOSIHMM, TMpolecc OO0pabOTKHM KOTOPBIX COMPOBOXKIAETCS
BBIIEJICHUEM JIYYHUCTOrO TEIJIa, UCKP U IIJIaMEHM; TOPIOYUE Ta3bl, )KUJIKOCTH U TBEPABIE BEIIECTBA, KOTOPHIE
CKUTAIOTCS WIM YTUIN3UPYIOTCS B KAUECTBE TOILJINBA;
- B IIOMEIICHUSX ¢ UCTOYHUKAMHM TEIJIOBOTO M3JIy4YEHHUs, TEMIIEpaTypa MOBEPXHOCTH KOTOPBIX MPEBBIIIAET
150 °C;
- B CHCTEMax LIEHTPAJILHOTO OTOIUIEHUS C 3JIEBATOPHBIMU Y3JIaMH , T.K. B TAKMX CUCTEMAX TEOPETHUUECKU
BO3MOXHO JUIUTEIBHOE MOBBIIIEHUE TeMnepaTypbl Tertonocutens 1o 110+130 °C;
- IS pacIIiPUTENBHOTO, TPEJOXPAHUTEIBHOT0, IEPETUBHOIO H CUTHAIBHOTO TPYOOIIPOBOIOB;
- JUTsl aBTOHOMHBIX CHCTEM MPOTHUBOIOKAPHOTO BOJOCHA0KEHUS,
- B TIOMEIEHUX, TJIe BO3MOKEH MPOJIMB BELIECTB, arPECCUBHBIX K MaTepUaty TpyOsbl;
He pekoMenyercst OTKpbITasi MPOKIaKa METAUIONOIMMEPHBIX TPYyO B BaHAATOJOCTYITHBIX MECTaX.



1.5. /locmouncmea u nedocmamku MemanionoaumMepHovix mpyo

Tabauya 1.5.m.1

HMocmouncmea

Heoocmamkxku

Maublit BeC o0 CpaBHEHHIO CO CTaJIbHBIMU U
MeJHBIMU TpyOaMu

B03M0KHOCTh MEXaHHYCCKUX OB e)K,Z[CHI/Iﬁ

[TpouHOCTH OOJIBINE, YeM y TPYO W3 MOJMUATHIICHA
HU3Koro gasiaeHus u PEX

ITpoYHOCTH MEHBIIIE, YEM Y CTAIBHBIX U MEIHBIX
TpyO

Koa¢p¢punumeHT THHEHHOTO pacIupeHus HIXKE, YeM Y
Tpy6 PEX B 7 pa3

Koad duiueHT TMHEHHOT0 pacIipeHuUs BhIIIE, YeM
y cTaym B 2,5 pasza

Juana3zoH pabodux TeMIIEpaTyp BhIIIE, YEM Y
MOJIMATUJICHOBBIX M MOJIHUIIPONHMICHOBBIX TPYO

Jlnana3zoH paboduuX TEMIIEPATyp HIDKE, YeM Y
CTaJIN U MU

Tpy0a He moxBepkeHa KOPPO3UU

C TeueHHEM BPEMCHHU IMPOYHOCTH CJIOCB CHIUTOI'O
ITOJIMOTUIICHA HESHAYUTCIIBHO CHUXKACTCA

CroiikocTh K 00pa30BaHUIO COJIEBBIX OTJIOKEHHUH,
OHMOJIOTHYECKOMY 00PaCTaHUIO

BosnelicTBre yIbTpadHOIeTOBBIX, FaMMa-TydeH,
CHJIBHBIX 3JIEKTPUYECKUX U BICOKOYACTOTHBIX
AIEKTPOMArHUTHEIX MOJIEH BENIET K
npexaeBpeMeHHomy crapennio PEX cioes

Cpok ciyx0bI TpyO HEe MeHee 50 net

Jlaxke KpaTKOBPEMEHHBIE CKaUKH JaBICHHUS U
TEMIIEepaTyphl CBEPX HOPMATUBHBIX 3HAUCHUH
CYIIECTBEHHO CHIDKAIOT CPOK CIIYXKOBI

HemponuraemocTs 1st KHCI0poaa

ITpu ropeHnu BBIJEISET YIIEKUCIIBIN ra3

Huzkue THAPABINYCCKUC MMOTCPHU HU3-3a Majoi
MICPOXOBATOCTHU

Koad dhuimueHTh MECTHBIX CONPOTHBIICHUH
(DUTHHTOB BBIIIE, YEM Y COSTUHUTEIICH JIJIsl CTAIH,
MeH ¥ OJUIPONIIICHA

CTOMKOCTb K THAPABINYECKUM YAapam

TpyObl HAKATUTUBAIOT DIIEKTPOCTATHICCKHE
3apspl, 9YTO OTPAHMYUBACT 00JIACTh UX
MTPUMEHCHUS

XuMHUYECKasi CTOMKOCTD BBIIIIE, YEM Y
MIOJIMITUIICHOBBIX TPYO

Croit PEX He cToek K OpraHnIeCcKAM
pPAcTBOPUTEISIM U MaCJIaM

['u6kocTh, coxpaHeHne GOpMBI

[IpeBslieHne AOMYyCTUMBIX PAIINYCOB U3TH0a WIIH
HapyIlIEHNE TEXHOJIOTUH MOHTa3Ka MOXKET
MIPUBECTHU K «3aJIAMBIBAHHIOY TPYOBI

Huskast 31eKTponpoBOIHOCT,
NEKTPOHENPOHUIIAEMOCTh

TpyOy Helb3s UCTIONIL30BATH B KAUECTBE
3a3eMITUTEIIS

Huzkas TCIUIOPOBOAHOCTD, IPECAOXPAHAIOIIAA OT
IIOABJICHHA KOHJACHCATa

B KOHCTpPYKITUSX TEIUTBIX TIOJIOB MPH MPOYHX
PaBHBIX YCIOBHSX TEIUIOOT/Ia4a METHBIX TPYO
HECKOJIBKO BBIIIIE, YEM Y METAJUIOIIACTHKA

TpyOa racut akyCTU4YeCKHE BOJHEI U
THIIPABIMYECKHE yaaphbl

HenpaBunpHas ycTaHOBKA HEMIOJBUKHBIX OTIOP
MOJKET MPUBECTH K TIOBPEKICHUIO TPYObI WIIM K
HapYIICHHIO TePMETHYHOCTH COSTUHEHUN

Tpy0Oa criocoOHa BBLAEPKUBATE MHOTOKPATHBIE
3aMOpaKMBaHHS

JlaryHHBIE GUTHHTY TIPU 3aMEP3aHUN B HUX BOJBI
MOTYT pa3pyIINUTECS

Tpyno3arpaTsl Ha MOHTaX B 3 pa3a MEHbIIE, YeM IS
CTaJIBHBIX TPYO.

Kaxxymasicst mpocToTa MOHTaXa MPUBJIEKAET
MaJOKBATN(UITUPOBAHHBIX MOHTAXHUKOB

MoHTax Ha 00KUMHBIX COCAUHUTECIIAX Tpe6yeT
HaJIN4YMs TOJBKO JABYX I'aCUHBIX KJIIoueit

OOX1MHBIE COeIUHEHHUS TPEOYIOT 00CITYKUBAHHS.
WX Henb3sg 3aMOHOJINYUBATE.

TpyOa npurogHa A TPAaHCIOPTUPOBAHUS SKUIKIX
YIJIEBOIOPO/IOB

YiuoTHUTEIbHBIE KOJIbIa putrHroB u3 EPDM He
SIBIISIFOTCST MACJIOOEH30CTOMKUMU

MoHTax Ha pecc-COeAUHUTENSIX AOMyCKaeT
3aMOHOJINYMBaHUE (DUTHHTOB U HE TpeOyeT
00CIIy’)KUBaHHS COEANHECHUS

Jli1st MOHTaka Ha MPEeCCc-COSTUHUTEISIX TpeOyeTcs
crenuaibHOe 000pyHoBaHue ( PyYHBIE WIH
DIIEKTPUYECKHUE TPECC-KIICIIH)




1.6. Hopmamuenvie mpedosanus K MEmMAnion0IuUMePHIM mpyoonpoeooam

1.7.

Hepequb HOPMATUBHBIX TOKYMCHTOB, KaCAOIINXCA CUCTCM MCTAJUIOMOJIMMCPHBIX pr6OHpOBOI[OB

MPUBEAECH B MPUJIOKEHUHU 19.

Buioeporcku uz nopmamugnvlx 00KymeHmoas

Tabauua 1.6 m.1

Ilonoscenue

Ilynkm

Hopmamusg

MOHTAXK

MoHTax TpyOOIPOBOIOB JOJKEH OCYIIECTBIATHCS MPU TEMIIEpAType
OKpy>karoien cpenbl He MmeHee S°C.

3.3

CIT 40-103-98

MoHTaX METaJIONOJIMMEPHBIX TPYO JTOJKEH OCYIIECTBISATHCS 1O
MOHTaKHOMY IIPOEKTY IpU TEMIIEPATypPE OKPYKAIOIIEH CPEbl HE HUXKE
10 °C.

5.1

CII41-102-98

ByxThI Tpy0, XpaHUBIINECS WA TPAHCIOPTUPOBABIIMECS HA MOHTAX
(3aroTOBUTENBHBIN y4acTOK) pu Temneparype ke 0°C, momKHbI
OBITH Mepe]] paCKaTKOW BhIAEPKAHbI B TeUeHUE 24 4acoB MpH
temnepatype He Huxke 10°C.

3.4

CIT 40-103-98

PASMEIIIEHHE

[Ipoknagky TpyOOIpOBOIOB U3 MOJIUMEPHBIX TPYO cleayeT
IpeaycMaTpuBaTh CKPBITOM: B Oy (B ropoTpyde), 3a IIIMHTYCaMH U
JKpaHamH, B MITpadax, MIaxTaxX M KaHauax; AOMYCKaeTCsl OTKPhITas
IIPOKJIAJIKa UX B MECTaX, I'/1e UCKIHYAIOTCS MEXaHUYECKOE HIIH
TEpMHUYECKOE TOBpEXKICHUE TPYO, a TaKXkKe MPsIMOE BO3/IEHCTBUE HA
HUX yIbTPA(pHUOIETOBOTO U3ITYUCHHUS.

6.3.3.

Cll
60.13330.2012

Tpy6omnpoBos! (KpoMe MOJIBOAOK K CAHUTAPHO-TEXHUUECKUM
npubopam) U3 MOJTMMEPHBIX MaTEPHAJIOB PEKOMEHIYETCs
MPOKJIABIBATh B IUIMHTYCAX, IITPoOaX, HIaXTaxX UM KaHaJlaX, YTOOBI
IIPEIOTBPATUTH BO3MOYKHOCTh UX MEXAHUYECKUX MTOBPEKICHUM B
MIPOLIECCE IKCIUTYaTalluH.

4.4.2

CII 31-106-2002

[Tpoknanka TpyO crcTEM OTOIJICHUS JOJDKHA MTPEyCMaTpUBAThCS
CKpBITOM B INIMHTYCAX, 3a 9KpaHaMH, B ITpoOax, MaxTax v KaHaax.
JlonmyckaeTcst OTKphITast MPOKJIaIKa B MECTax, IJI€ HCKIII0YAeTCs UX
MEXaHWYECKOE U TEPMUYECKOE TIOBPEXKICHNE U TIPSMOE BO3ICHCTBHE
yIABTPadUOIETOBOTO U3ydeHHs. 3aMOHOINYMBaHUE TPYO (0e3 KoxKyxa)
B CTPOHUTENIbHBIE KOHCTPYKIIUH JJOMYCKAETCS B 3[aHHUAX CO CPOKOM
ciry>k0b1 MeHee 20 JIeT mpu pacyeTHOM CpoKe ciykObI TpyO 40 et u
Oosee

3.3

CII41-102-98

IIpoxnanky BomomnposomoB u3 MIIT cunegyer npenycmarpuBarh
IIPEUMYILIECTBEHHO CKPBITOM B INIMHTYCAX, IITPOOax, MIaxTax, KaHajlax
(KpoMe TIOJIBOJIOK K CAHUTAPHO-TEXHUYECKUM MPUOOpam).

2.1.

TP 78-98

He nomyckaercs ycTpoilcTBO TpyOOHpOBOAOB M3 MOJUMEPHBIX M
METAJUIONOIMMEPHBIX TPYO 0e3 3alUTHBIX SKPAaHOB B MECTax MPSMOTO
BO3JICUCTBUS yIbTPA(UOICTOBBIX JIyUCH.

8.1.8

CII 41-108-2004

PA3SBEMHBIE COE/IHHEHUA

PazbemHubIe coequHeHns MPEayCMaTPUBAIOTCSI B MECTAX YCTAHOBKHU Ha
TpyOOIpOBOIE apMaTyphl U MPUCOSAMHEHUS K 000PYIOBAHUIO U TS
BO3MOKHOCTH JIEMOHTaKa 3JIEMEHTOB TPYOOIpPOBO/a B MpoIecce
SKCIUTyaTaluu. DTH COEAUHEHUS JOKHBI ObITh PACOJI0KEHBI B
MeCTax, JIOCTYIHBIX JUIsl OCMOTPA U PEMOHTA.

3.34.

CII 40-102-2000

[Ipu ckpbITON pOKIIaAKe TPYOOIPOBOIOB CIIEAYET MPelycMaTpUBaTh
JIIOKM B MECTaX PacIoyIOKEHHsI pa300PHBIX COSUHEHHI U apMaTyphbl.

7.2.5.2

CII 31-106-2002

I1POX0O/J YEPE3 KOHCTPYKIIHH

B mecrtax npoxoja yepe3 CTpouTeNIbHbIE KOHCTPYKLIUU TPYOBI U3
MOJMMEPHBIX MaTepUaAIOB HEOOXOUMO MPOKJIAABIBATh B TMIIb3aX.
JUHa ruib3sl JOJKHA IPEBBIIATH TOJIUHY CTPOUTENBHOU

3.6.1.

CII 40-102-2000

4




KOHCprKI_[I/II/I Ha TOJIH_II/IHy CTpOI/ITe.HBHBIX OTACIIOYHBIX MaTepI/Ia.HOB, a
HaJl MOBEPXHOCTHIO 10J1a BO3BbIAaThCA Ha 20 MM. Pacnionoxxenue
CTBIKOB TPYO B I'MJIb3aX HE JIOITYCKAETCH.

Jliig mpoxoJia uepe3 CTPOUTeNbHbIE KOHCTPYKIIMA HE00X0IUMMO
peaycMaTpuBaTh (yTIspbl, BHITOIHEHHBIE U3 INIACTMACCOBBIX TPYO.
BryTtpennuii nuamerp gytispa gomkeH ObITh Ha 5-10 MM OonbIie
HapY>KHOTO JHaMEeTpa MPOKIaasIBaeMon TpyObl. 3a30p MeXIy TpyOoi
1 GQyTaspoM HE0OXO0IUMO 3a/ieaTh MATKUM BOJOHEITPOHULIAEMBIM
MaTepHaoM, JIOMYCKAIOUINM NepeMeIeHIe TPYObl BIOJIb POI0JIEHON
OCH.

3.10

CII 40-103-98

TpyOorpoBoabl B MECTax MepecedeHus NePeKpbITHIl, BHYTPEHHUX CTEH
U TIEPETOPOJIOK ClIeyeT MPOKIIAAbIBaTh B THIb3axX. Kpas riib3 TOIKHBI
OBITH Ha OJJHOM YPOBHE C MOBEPXHOCTSIMH CTEH, MIEPETOPOAOK U
MOTOJIKOB, HO Ha 30 MM BBbIIlI€ MOBEPXHOCTH YUCTOTO M0JIA. 3a30pbl U
OTBEPCTHS B MECTaX MPOMYCKa TPYOOIPOBOOB Uepe3 KOHCTPYKITUU
JIOMa CJIETyET 3aJIebIBaTh TEPMETHKOM.

7.2.5.4

CII 31-106-2002

Jlnis mpoxojia TpyO yepe3 CTpOUTENbHbIE KOHCTPYKIIUN HEOOXOAUMO
MpeIycMaTpuBaTh THIL3bl. BHYTpEeHHUI TuaMETp THIIB3bI JOKEH
ObITh Ha 5-10 MM OoJblIle HAPYKHOTO JUAMETpPa MPOKJIIAIbIBAEMOM
TpyOBI. 3a30p MexAy TPyOO# U THIIE30i HEOOXOIUMO 3a/eNIaTh MITKUM
HECTOpaeMbIM MaTEPUAJIOM, JOMYCKAIOIIUM IepeMEeLIeHNEe TPYObl
BJI0JIb IPOJ0JIbHOM OCH.

5.7

CII41-102-98

KPEIUIEHUA

JInuHa He3aKpeIIEHHBIX TOPU30HTAIBHBIX TPYOOIIPOBOOB B MECTAX
MMOBOPOTOB U MPUCOCINHEHUSI HX K MPpUOOpaM, 000py10BaHHUIO,
(h1aHIIEBBIM COEAMHEHUSM HE JI0JDKHA MPeBbImaTh 0,5 M.

3.6.6.

CII 40-102-2000

3anopHO-pEryaIupyIOLIyI0 U BOJOPa300pHYIO apMaTypy ClIeayeT
3aKPETISTH C MOMOIIBI0 CAMOCTOSITENIbHBIX HETOIBIKHBIX KPETUICHUN
JUIS yCTpaHEHUS Mepefadyn yCUIui Ha TpyOOnpoBOI B IIpoIecce
JKCILTyaTaIuu.

3.19

CII 40-103-98

3anopHyio U BOJI0Opa300pHYIO apMaTypy, yCTaHABIMBAEMYIO Ha
BonorpoBoze u3 MIIT, cneayer HE3aBUCHUMO KECTKO 3aKPEILIATh K
CTPOUTETHLHBIM KOHCTPYKITUSAM (K CAHUTAPHBIM PpUOOpam).

2.19.

TP 78-98

[Tpu paccranoBke Ha TpyoonpoBoae u3 MIIT ckonb3smux KpernieHui
pPacCTOSIHUSL MEXY HUMHU CIIEAyeT IPUHUMATh [PU TOPU30HTAIIEHOM
pacnonoxeHuu Tpyo auamerpom 10 20 MM - 500 mm, 6onee 20 MM -
750 MM, ipyu BEPTUKAIBHOM - COOTBETCTBEHHO 1000 11 1200 MM.

2.17.

TP 78-98

COE/IUHEHHUA

Pe3n0oBBIC coequHeHNs TPYO U COCTMHUTENIBHBIX JIeTajeH ClIeIyeT
BBITIOJIHATH BPYYHYIO WM C UCIIOJIb30BAaHUEM KITIOUEH C
pEryaupyeMbIM MOMEHTOM

7.5.4

CII 40-102-2000

PACCTOAHHUA

Mex 1y MeTaIonoIMMEPHBIMU TPYOOIIPOBOAAMU TOPSIUYEH U XOJIIOAHOM
BOJIbl PACCTOSIHUE B CBETY JIOJKHO OBITH HE MeHee 25 MM (C y4eToM
TOJIIIUHBI Teruion3ousnun ). [Ipu nepeceueHnn TpyoompoBOIOB
paccTostHuEe MEXITy HUMH JTIOJDKHO OBITh HEe MeHee 30 MM.
TpyOonpoBoabI XOJIOAHON BOMBI CIIEAYET MPOKIAIBIBATH HIKE
TpyOOIIPOBOJIOB TOPSYETO BOJOCHAOKEHUS M OTOTICHHUSI.

3.11

CIT 40-103-98

MuHUMaIIBHOE PACCTOSHUE OT OCEM OTBOJOB U TPOMHUKOB J10
KpEIUIEHUH CIeAyeT NIPUHUMATh C y4€TOM TEMIIEPATYPHOTO U3MEHEHUS
JUTUHBI TPYOBI, TIPU 3TOM COCTUHHUTEIbHbIEC JETaTH JOKHBI
pacrnoJjiaraTbCsi Ha pacCTOSIHUM HE MeHee 50 MM OT KpeTUIeHUM.

3.20

CIT 40-103-98

PaccrosiHue B CBETY MEKly CTPOUTENBHOU KOHCTPYKLIUEH U
METAJUIONOIMMEPHBIM TPYOOIIPOBOJOM, MIPOXOIAIINM BAOJb HEE,
JOJDKHO OBITH HE MeHee 20 MM

5.8

CII41-102-98




THJIPABJIHYECKHE XAPAKTEPUCTHKH

DOKBUBAJICHTHYIO IIEPOXOBATOCTh BHYTPEHHEHN MOBEPXHOCTH TPYO U3
MOJMMEPHBIX MAaTEPUAJIOB, & TAK)KE MEIHBIX U JIATYHHBIX TPYO
cineayet npuHuMarh HEe MeHee 0,01 u 0,11 MM COOTBETCTBEHHO.

6.1.10

Cll
60.13330.2012

[Tpu rugpaBIuecKoM pacuetre Ko3(pPHUIUEHTH MECTHOTO
COIPOTHUBIICHUS COETUHUTENBHBIX JAeTajeil cleayeT MpUHUMATh JJIs:
KpECTOBMHBI U3 JIaTyHH - 3,0; yroapHuka 90° u3 natyHu - 2,0;
TpoMHHKa U3 JaTtyHH - 1,5; coequnenus MIIT - 1,5; nepexona u3
natyHu - 1,0 (Ha Gonpimii nuametp) u 0,5 (Ha MEHBIIUN AUAMETD); IS
otBoga u3 MIIT - 1,0; orctyna uz MIIT - 0,5

2.10.

TP 78-98

YKJIOHBI

YKII0HBI TPYOOTIPOBOIOB BOJIBI, ITapa U KOHJEHCATa CIIEIyeT
npunuMath He MeHee 0,002. TpyOompoBOIbI BOJIBI OMTYCKAETCS
MPOKJIaIbIBaTh 0€3 YKJIOHA ITPH CKOPOCTH ABMXKEHHS BOABI B HUX 0,25
M/c u Oosee

6.3.9.

CII
60.13330.2012

TpyOorpoBoabI JOHKHBI MTPOKIIAABIBATHCS C YKIOHOM He MeHee 0,002.
OtnenbHBIE y4acTKU TPYOOIIPOBOIOB MTPU CKOPOCTHU JIBUYKEHHSI BOJIBI B
HuX He MeHee 0,25 M/c mpu HEOOXOTUMOCTH JOITYCKAETCs
MIPOKJIAIBIBATh 0€3 YKIIOHA

7.2.5.3

CII 31-106-2002

PEMOHTHBIE PABOTbBI

[Ipu 3amene TpyO BO BpeMsi peMOHTA HE JJOIYCKAeTCsl CTaBUTh TPYOBI
MEHBIIIETO TUaMeTpa.

5.2.

TP 78-98

BOJIOIIPOBOJ

TpyOorpoBoAHbIE CUCTEMBI XOJIOAHON U TOpstueii BOABI TOJIKHBI
BBINOJIHATBHCS U3 TPYO U COEAMHUTEINIBHBIX JIeTallei, CPOK CITyKOBbI
KOTOpBIX IIpH Temneparype Boabl 20 °C 1 HopMaTUBHOM JaBICHUU
cocTaBiigeT He MeHee 50 net, a mpu Temmneparype 75 °C u
HOPMAaTMBHOM JIaBJIEHUM - HE MEHEE 25 JIET, IPU ITOM T'MIpaBINUYECKUE
COIIPOTHBIIEHUS JIOJKHBI OCTaBaThCsl HEM3MEHHBIMU B TEYEHUE BCETO
CpOKa DKCIUTyaTal|H.

7.1.2

CII
30.13330.2012

JIy1st BHyTpEHHEr0 BOOIIPOBO/IA XOJIOIHON U TOPSYEH BOIBI NOKHBI
MPUMEHSATHCS, Kak npaBwiio, MIIT ogHoro Tuna Ha ocHOBE "cIIUTHIX"
MIOJIUMEPOB CO CIIOEM ATIOMUHHEBOH (DOJIBIH, XKECTKO CBSI3aHHBIM C
MTOJIMMEPHBIM MAaTE€PUATIOM.

Ilpumeuanue. Jlonmyckaercs 1uist BOXOIIPOBOIA XOJIOAHON BOJBI
ncnosib3oBath MIIT Ha 0CHOBE moJIMATHIIEHA

1.2.

TP 78-98

MIIT niist BHyTpEHHETO BOAOIIPOBOAA XOJIOAHOM BOIBI JOJKHBI
BBIZICP)KUBATh TIOCTOSIHHOE pabodyee naBinenue He Menee 1 MlIla mpu
temneparype 20 °C. Cpok ciry:k0bl CHCTEM BOJOMPOBOJIA XOJIOIHON
Boxbsl 3 MIIT momxken ObiTh He MeHee S50 ner.

1.3.

TP 78-98

MIIT miist BHyTpEHHETO BOAOIIPOBO/IA TOPSYEN BOJIBI JOJIKHBI
BBIZICP’KUBATh TIOCTOSIHHOE pabouee naBinenue He menee 0,6 MIla npu
temmeparype 75 °C. Cpok ciay)0bl CHCTeM BOAOIPOBOA TopsUeii
Boxbl u3 MIIT momxen ObITh He MeHee 25 nerT.

1.4.

TP 78-98

IIpu npoexkTupoBanuu cToskoB Boponposoaa us MIIT cnenyer
MPUMEHATH TPYObI fuMeTpoM 20 1 6osiee MM.

2.3.

TP 78-98

[Ipu mpoekTHpOBaHUHN PA3BOASIINX TPYOOIIPOBOJOB B CAHUTAPHO-
TEeXHUYECKHX y3Jax cienayet npumenste MIIT nuamerpom 16 u meHee
MM.

2.4.

TP 78-98

[TpucoeanHeHne pa3BoAAIIUX TPYOOIIPOBOJOB K BOIOIPOBOIHBIM
CTOSIKaM CJIEAYET BBIMIOJIHATh YepPEe3 paclpeAeIUTebHbIE KOMIEKTOPbI
U3 MeTajljia, UMEIoIKe ABa 1 0oJiee OTBOASIINX MITYyIIepa U
YCTaHOBJICHHBIE Ha OTBETBJICHUHU U3 CTAJIbHBIX WJIN
METAJJIONOIUMEPHBIX TPYO OT MOAAIOIIETO CTOSIKA TOCe IapOBOTO
BEHTUJISI, MEXaHINYECKOTO (QMIIbTPA, MOKBAPTUPHOTO PErysiTopa

2.5.

TP 78-98
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JaBJICHHUA U BOJOCUCTYHKA.

[Tpu ucnonp30BaHUM BOAOIPOBOTHBIX MTOIBOIOK M3
METAJUIONOIMMEPHBIX TPYO PEKOMEHIyeTCsl IPUMEHSITD B
cCaHTeXKaOWHax (10 MOIBOJIOK) PETYJATOPHI JaBICHUS, HE
JIOTTYCKAIOIIUE MPEBHIMICHUs pPab0odero JaBICHUS: XOJIOIHON BOJIBI
oonee 1,0 MIla, ropsiaeit Bonb 60see 0,8 MIla.

1.6.

TP 119-01

Ha BBOzie B KBapTUPY HA MOJAIONIMX CTOSIKAX XOJIOJAHOTO U FOPSAYETrO
BOJIOCHA0KEHUS yCTaHABIMBAIOTCS JIATYHHbIE TPOMHUKHU, OT KOTOPBIX
OCYUIECTBIISIETCSl Pa3BOJIKa 10 KBApPTHUPE.

[Tocne TpoitHMKa Ha CTOSIKAX XOJOAHOTO U TOPAYETO
BOJIOCHA0KEHUS yCTaHABIUBAIOTCS 3aIIOPHBIN BEHTHIIb U IBE BCTABKU
W3 CTAJIbHBIX OIIMHKOBAHHBIX TPYO auameTpoM 15 u 20 Mm, 1iuHOM
COOTBETCTBEHHO 195 MM 1 80 MM, KOTOpBIE B IOCTPOEUHBIX YCIOBUAX
3aMEHSIOTCS MO CYETUYHMKH PacXoja BOJbI U PETYJISTOPHI JaBICHHUS.

[Tocne perynaTopoB 1aBlieHHs YCTaHABIUBAIOTCS JaTyHHbIE
KOJUIEKTOPBI C TPEMS OTBOASIIIMMU HITYIIEPaMHU.

4.9.

TP 119-01

[Ipu ycTpoiicTBe BOAOMPOBOAOB C UCIIOIB30BAHUEM TPYO U3
IIOJINMEPHBIX MAaTEPHAJIOB YCTAHOBKY YPaBHHUTEIEH IIOTEHIIMAIOB
MEXy BaHHON, MOMKOM U T.II. U TPyOOIIPOBOAOM BOJOCHAOKEHHS
JIOIYCKAeTCsl HE MPElyCMaTPUBATh.

7.1.12

Cll
30.13330.2012

OTOIUVIEHHUE

TpyOorpoBoAbI CUCTEM BHYTPEHHETO TEIJIOCHAOKEHHS CIIeTyeT
MpelycMaTpuBaTh U3 CTAJbHBIX, MEIHBIX, JIATYHHBIX, TOJIMMEPHBIX (B
TOM YHCJIE€ METAJUIONOIMMEPHBIX) TPYO, pa3pelIeHHbIX K IPUMEHEHHUIO
B CTPOUTENbCTBE. B cucTemMax ¢ moauMepHbIMH TpyOamMu
PEKOMEHYETCSI IPUMEHSATD, KaK IIPABUIIO, COEAUHUTENbHBIE AETATN U
W3/1eIMsl OJHOTO MPOU3BOIATEIS.

6.3.1.

CII
60.13330.2012

[TonumepHbIe TPYOBI, MPUMEHSIEMBIC B CHCTEMAX OTOIUICHHUS
COBMECTHO C METAINTMYCCKUMH TPpyOaMH WK ¢ TpHOOpaMu U
OGOpyZ[OBaHI/IeM, HMCIOIIUM OTpPaHUYCHHS 110 COACPKAHUTIO
PacTBOPEHHOTO KUCIOPO/ia B TEIJIOHOCUTEIIE, TOJIKHBI HMETh
KHCI0poaonporunaeMocts He 6ozee 0,1 r/(M3 cyT).

6.3.1.

CII
60.13330.2012

[TpuMeHeHre HAOIBHBIX CHCTEM OTOIUICHHUS U3 METAIIOMOIUMEPHBIX
TpyO paspenraercs TOIbKO OT aBBTOHOMHOTO HCTOYHHKA
TeIJIOCHAOXKEeHHS (Ha OOBEKT) WIJIM OT IIEHTPATLHOTO HCTOYHHKA
TEIJIOCHAOKEHHUS 110 He3aBUCHMOMN CXEME.

3.7

CII41-102-98

B cuctemax ¢ pacnpeneanTenbHbIME KOJUIEKTOPAMH MTPUCOEINHEHHE
OTOIMUTECIIbHBIX HpI/IGOpOB MOKET 6I>ITB OCYHICCTBJICHO ITYyTEM
MIPOJIOKEHUST METAJIONOJIMMEPHBIX TpyO B hopme "meTens" B oty wiu
BIOJIb CTCH IO/ TNIMHTYCaMHU.

K olHOMY KOJIIEKTOPY MOXKET MPUCOETUHATHCA OT 2 A0 8 "meTens",
K Ka)I(,Z[OfI N3 KOTOPBIX MOT'YT IPUCOCAUHATLCSA OJUH WK JIBA
OTOIHUTEIHHBIX MPUOOpA.

2.9.

BCH 69-97




2.TPYBbI

2.1. Obwue céedenusn o noausmuieHe

B cBoe Bpemst nosiBjieHHe Ha TpPyOOIIPOBOAHOM PBIHKE MOJUMEPHBIX TPYO CTal0 PEBOIIOIMOHHBIM
IIIaroM B BOIIPOCaxX MH)KEHEPHOTo 000py10BaHUs 30aHUN U coopykeHuil. [losiBumuChH TpyObl, aOCOTIOTHO
HE TI0JIBEP>KEHHbIE KOPPO3UU U 00JIa1alolue MajbIM I'HIPaBIMUYECKUM COTIPOTUBIICHUEM, NMPAKTUYECKH HE
BO3PACTAIOIIUM CO BpEMEHEM. JTH TPYObl OTBEUAIH CAMBIM CTPOTHUM T'MTHECHHYECKUM TPEOOBaHUSM,
COXpaHsisl MEepPBOHAYAIIBHOE KAUeCTBO TPAHCIOPTHPYEMOM KHUIKOCTH, a Takke ObUH B 3-5 pa3 oyiroBeyHee
CTaJIbHBIX.

MOoHTaX TIACTUKOBBIX TPYO HE TPEOYeT TSIKEIOT0 CBAPOYHOTO M TPyOOTrHOHOTO 000pYAOBaHUS, U HE
SIBIIICTCS UCTOYHUKOM TOBBIIIEHHON IM0XKapOOMacHOCTH IIPH MTPOU3BOJICTBE paboT. Bee mepedncieHHbIe
(bakTopbl, HAPSAAY C HE3aYPSAHBIMU aKyCTUYECKUMU U TUAICKTPUUECKUMU XapaKTePUCTUKAMHU, SIBUJIHCH
MPUYMHON MIHMPOKOTO MCIIOIH30BAHMS IIACTUKOBBIX TPYOOIIPOBOIOB BO MHOTHX OTPACIISX
MPOMBIIIJICHHOCTH.

B cOBETCKMX CTPOUTETHHBIX HOPMAX MPOCICKUBAIOCH KPAHE OCTOPOKHOE OTHOIIICHHE K
MOJINMEPHBIM TpyOaM. X npumMeHeHne orpaHu4iBaIOCh HE3HAYUTENIbHBIM 00bEMOM IJIACTUKOBOM
BHYTPUKBAPTUPHOU KaHATU3AIUHU U MMOABOJIKAMH K CMBIBHBIM OauKam.

AKTHBHOE UCITOJIb30BaHNE TOJUMEPHBIX TpyO B Poccum waganock ¢ 1997 rona, korna Obutn
BHECEHbI COOTBETCTBYIONIMIA AonoiaHeHus B aeicTyronme Torna CHull 2.04.01-85* «Buyrpennuii
BoJoMpoBOA ¥ KaHanu3anus 3aanuii» 1 CHull 2.04.05-91* «Oronnenue, BEHTUIATUS U
KOHIUIIMOHUPOBAHUE BO3AyXay.

TpyObl Ha MONMUATUIIEHOBOI OCHOBE BCE AKTHBHEE BBHITECHSIOT TPAIUIIMOHHYIO CTalb U3 BHYTPEHHHUX
CHCTEM OTOIUJICHHUS, XOJIOJHOTO U TOPSYEro BOJOCHAOKEHHI. JTa BO3MOXKHOCTh TOSIBUJIACK, Onarogaps
paszpabotke TexHojorun «cmuBKn» (PEX —texnonorun) u «cuemienus» (PERT —texnonorun)
MOJIMATUIICHA, a TaK)Ke OJlarofaps MOSBICHUIO MHOTOCIONHBIX METAJIONOIUMEPHBIX TPYO.

Hoausmunen noaydaroT MOJUMEPU3ALKUEH ra3a dTUJIEHA B MPUCYTCTBUM Katanuzatopa (puc.2.1 p.1) .

Puc.2.1.p.1 Xumuueckas cmpykmypa smuiena u noaudmuieHa
FITHIIEH OIS THIIEH
i 4
£ ¥ ® * ¢ 2
CF( “{C“( '-f('—(_“

[TonuaTHIIEH SBISETCS MEPMONAACMUYHBIM MATEPUATIOM, TO €CTh IIPU HArPEBAaHUU OH Pa3MsATryaeTcs,
a MpH OXJIAKICHUU BHOBDb TBep/eeT. [[0MMATHIIEH COCTOUT U3 MHOKECTBA MaKPOMOJIEKYJI-1IEMOYEK,
KOTOpbIE MOTYT MEpeMeIlaThCcsi APYT OTHOCUTENBHO JIpyTa.
VYrpasisist mporeccoM MoJuMEepU3aliuy STHIICHA MOKHO MOTy4YaTh MOJUAITUIICH C OTHOCUTEIHHO
JUTMHHBIMH WA KOPOTKUMHU MaKpOMOJIEKYJIaMH.

Ecnu nomycTuth, 4TO BCe TMHEHHbBIE MOJIEKYJIbI OJIMATUIICHA BBICTPOMIUCH B OJIHOM HAlpaBJICHUN
10 BEKTOPY MPHUIJIOKEHUS HAarpy3KH, TO IPOYHOCTh TAKOTO MaTepHalia TEOpeTHYecKU JohkHA ObITh B 20 pa3
OoJIbIIIe TPOYHOCTH JIETUPOBAHHOM CTaIH.

B nonusTuinene uMeroTcs 30Hbl, TJI€ MOJIEKYISIpHbIC IIEMOYKH OTHOCUTENLHO MPSMBbIE U
PAacIoyIoKeHbl apaIJIeNbHO APYT APYTY. DTH 30HBI OTIMYAIOTCS OOJIBIIEH MIOTHOCTHIO M HA3bIBAIOTCS
«KPUCTAITUTAMU», TO €CTh « KPUCTAIIONOA00HBIMIY. B oCTalbHOM MPOCTpAaHCTBE BEIIECTBA
MaKpOMOJIEKYJIbl OECIIOPSAA0UHO MEPETIeTeHbl, 00pa3ys peIXiIyio aMop(hHYI0 CTpYKTYpY (Puc.2.1.p.2).
AmopdHbIe 30HBI 00/1a/1aI0T MEHBIIEH MII0THOCTHIO. C MOBBIIIEHHEM TeMIEpaTyphbl KPUCTAILITUTHI
pacmanatorcs, nepexois B amophHoe cocrosiHue. [Ipu goctmxkennu temmneparypsl 200 °C monusTuieH
MEPEXO/IUT B BSI3KOTEKYYee COCTOSHUE, IPU KOTOPOM OH MOXKET MOJIBEprarbcsi pOpMOBKe.



Puc.2.1.p.2 Kpucmannuuecxkue u amopgtvle obracmu noiusmuiend

AMOPDHAS W&
OBIACTE Sy
“KPHCTAJLTHUECKASA ] @

AMOPOTHAA ,
OBIACTE 4

OOBbIUHO, B COCTaB OCHOBHOTO MTOJIUMEPA BXOIAT MPUCOSAUHEHHBIE K OCHOBHBIM MOJICKYJIaM IETOYKH
COIMYTCTBYIOIIETO MOHOMEpa (conoaumepa). JIist mOTUATUIICHA, 9TO, KaK MPaBUiIo, OyTeH (OyTHIICH).

B 3aBHCHMOCTH OT TEXHOJIOTHH MOJIyYEHHs] MOJUATUICH MOAPA3JeIeTCs Ha MOJUITUIICH HU3KOU
naomuocmu (Boicokoro nasnenus) (LDPE,IIB/I), cpeoneit nnomnocmu (cpennero nasnennsi) (MDPE,
[1CTI) u ebicokoit nromnocmu (auzkoro nasienus) (HDPE,ITH/I). C noBbIieHreM IUIOTHOCTH U
MOJICKYJISIPHOTO Beca TMOJIMITUIICHA BO3PACTAET €r0 CTOHKOCTh K XMMUYECKUM BO3ACHCTBUAM. JTO
00yCIIOBMIIO MIUPOKOe ucnoib3oBanue [TH/] 11t M3roToBneHus BOJONPOBOAHBIX M KaHATM3AIMOHHBIX
TpyO, KaOeTbHBIX JTIOTKOB U T.II.

TpyObl U3 MOMUATUIIEHA HU3KOTO U CPEAHET0 JaBJICHUS MOTYT paboTarh npu Temreparype He Boiie 70°C
(kpaTkoBpemMeHnHo 85 °C).
CTpyKTypbl MOJIEKYJ Y MOJIMATHICHOB PAa3IMYHON IUIOTHOCTH OTIMYAIOTCS ApYyT OT Apyra (Puc.
2.1.p3-pb).

Puc. 2.1.p.3 Xumuueckas cmpykmypa nOAusIMuIeHa blCOKOU NI0OMHOCIU

[IOJIM3THJIEH BEICOKOI IIJIOTHOCTH

HDPE
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Puc. 2.1.p.4 Xumuueckas cmpykmypa noausmuiera cpeoHell niomHoCmu

[IoIAT HWIEH CPETHER NOOTHOCTH
MDPE

o
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Puc. 2.1.p.5 Xumuueckas cmpykmypa JTUHeUH020 NOJIUIMULEHA HUSKOU NIOMHOCU

THHEMRLE TOMNMSTICIER HITRGE NR0THOCTH
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Puc. 2.1.p.6 Xumuueckas cmpyKmypa noiudmunena Hu3Kou niomHoCmu

FAOTHSTILIEH HHIKOT MAOTHOCTH
LDFE

OO O,
-?Fv 00
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O OO OO
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CHO

Ecnu nepBbie Tpu pa3sHOBUAHOCTHU MOJTUAITUIICHA UMEIOT JIMHEUHYIO CTPYKTYPY TJIABHOU B LIETIH C
OOJIBIITUM WJIM MEHBIIIMM KOJIMYECTBOM OTBETBIICHUM conosimMepa, To LDPE cBoWicTBEeHHBI JTMHHBIC
BETBSIIUECS LIENU, COCTUHSAIONINECS APYT C APYroM. Takoi MOAMATHIICH MOIYYaloT MPU JaBICHUH CBBIILIE
1000 Gap.

10



s monyuenus [TH/] (HDPE) B mpoMbIIuIeHHBIX MacITadax MUCIONb3YeTCS TPU OCHOBHBIE TEXHOJOTHH:

Puc.2.1.p.7 [panyner [1H/]

- peakuus B CyCIICH3UH;
- peakIus B pacTBOPE;
- razodazHas MoIuMepHU3aIns.

[Iponiece monmyueHus MONMATHIICHA B pacTBope (TeKcaHe)
npoBomAT mipu  Temneparype 160-250 °C u gaBiaeHUU moOpsIKa
50 Gap. B Tteuenme 15 MUHYT  OSTWJIEH KOHTaKTHPYET C
karanmuzatopom (CrO; + cumukarens, Ti-Mg .). VYnansas
pacTBOpUTENIb B UCIAPHUTENE, CerapaTope U BaKyyMHOW Kamepe
TPaHylATOpa, TMOJIy4alOT TOTOBBIE  TPaHyJbl MOJMITHIICHA
(Puc.2.1.p.7), KOTOpBIE MPONAPUBAIOT BOJASHBIM IapoOM IIpH
TeMIeparype,  MpeBBIMIAIONICH  TemmepaTypy  IUIaBlIEHUS
nonudTWiIeHa. [Ipu 3ToM HM3KOMOJIEKYNSpHbIE (PAKUMU IMOJUAITWICHA IMEPEXOIIT B BOAY, a OCTaTKH
KaTajan3aTopa HeUTpaau3yroTcs.

Puc.2.1.p.8 I'panyner 11B/]

[Monmustunen Beicokoro pasinenus [IBJ] (LDPE) momyuaior B
TpyOuaToM peakTope (aBTOKJIaBe). OTHUJIEH, CMEIIAaHHBIA C
nepokcuIoM (OEH30MII, Taypuil) HarpeBaeTcs 0 TemmepaTrypsl 70
°C u npu naBnenun 250 Gap momaercs B MEPBYIO 30HY peakTopa,
rae nogorpeBaerca no 180 °C. Jlamee chlpbe MOCTymaeT BO
BTOPYIO 30HY, IJie JaBiieHue moBwimaercs ao 1500-2500 6Gap, a
temmeparypa Boszpactaer g0 200-300 °C. 3a 100 cex npeObiBaHUS
B peakTope 3TwieH Ha 18-20% mnoauMepusyeTcss B MOJIUITHIICH.
YanuB HenmpopearupoBaBLIMKA 3THIIEH, PACIUIAB OXJIAXKIAKOT 10
180 °C u rpanynupyroT (Puc.2.1.p.8). Oxnaxaenusie 10 20 °C
IpaHyJbl OKOHYATEJIbHO BBHICYIIMBAIOT HArpeThIM BO3yXOM M
rpanyaesi IIBJ YIIaKOBHIBAIOT.

[1noTHOCTH MOMUATHIICHA, IPEAONIPEICTCHHAs TEXHOJOTUEW €ro MOJyUYeHHs U CTPYKTYPOU, MPUIaeT

MaTrepuany CBOM MHIWBHIYaIbHbIC (DU3UUECKUE U MEXaHUYECKHUE CBOUCTBA (cm. mabauyy 2.1.m.1).

Tabnuya 2.1.m.1 Texnuueckue xapaxmepucmuxku NOAUIMULEHO8 PA3TIUYHOU NIOMHOCMU

XapakTepucTuka LDPE MDPE HDPE
[TmoTHOCTB, KT/M3 920 930 940 950 960
Monyns ynpyroctu npu 20°C, 175 260 455 630 875
H/mm2

Touka miaBneHus 109 116 125 130 133
KkpuctauuToB, C

PERT —mepmocmoiikuii nonusmunen ( resistance temperature).

OnHOi U3 MOCIEAHUX HOBUHOK B TEXHOJIOTUU IPOU3BOJICTBA MOJINOJIC(UHOB CTaJl METOJ HAIpPaBICHHOTO
MPOCTPAHCTBEHHOTO (hopMUpOBaHMsSI OOKOBBIX CBsSI3€il B MakpoMmoJjieKynax mnoinumepa. [lomyduBrimiics
nonuaTIIIeH nonyunn HasBanue PERT (tepmocroiikuii) nmn DOWLEX*2344E (Dow Chemical Company).
B HEKOTOpBIX HCTOYHUKAX ATOT MaTepual 0003Ha4arT, Kak LPE wim «IMHEHHBIN TOTUITUIICH, YTOOBI
OTJIMYATh €r0 OT CIIUTOTO.

Bwmecto 00bruHOTO OyTeHa B KayecTBE COMYTCTBYIOIIETO MOJUATHIEHY MOHOMEpPAa TMPUCYTCTBYET OKTEH
(oxtunen), umerouwii gopmyny CsHjs B oTiimune ot «autockoro» OyTeHa OKTEH HMEET MPOTSIKEHHYIO
MPOCTPAHCTBEHHO PAa3BUTYIO CTPYKTYpY (puc.2.l.p.9). ObOpa3ys OOKOBBbIE BETBH OCHOBHOIO TOJUMEpa,
COIOJIUMEP CO3JIaeT BOKPYT IVIABHOM LIeTM 00JIaCTh B3aMMOIEPEIUIETCHHBIX IIeTI0YeK COMOHOMEpa. DTH
«BETBHU» COCETHUX MaKPOMOJIEKYJ B3aUMHO IEPEIUIeTaloTCs, 00pa3ys MNpPOCTPAHCTBEHHOE CILEIUICHUE He
3a cyeT 00pa3oBaHMsI MEXKATOMHBIX CBSI3€H, a 3a CUeT MeperieTeHus: OOKOBBIX «BeTBew» (puc.2.1.p.10).
[TonyuuBmmiics  marepuan mnpuoOperaer  psa cBorcTB, mpucymux PEX, Takumx Kak TIOBBIIICHHAS
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TEPMOCTOMKOCTh U yBEJIIMUEHUE MPOYHOCTH. OHAKO, IuTeNbHas TepMmuyeckas croiikocte PERT Huxe,
yeM y PEX, mo3ToMy 3TOT Matepuail He SIBISETCS paBHOLEHHON 3aMEHOM CIIUTOMY MOJUATUIICHY.
Xumnueckas ctoukoctb PERT cCyliecTBEHHO HE M3MEHSETCS, MOATOMY B KCHJIOJNE OH, oTiinune oT PEX|
pactBopsiercsi. PERT coxpanser mnpucymryto  OOBIMHOMY MOJUATUIICHY THOKOCTh. CaMbIM TJIaBHBIM
npuobperenuem PERT mo cpaBHeHuio co cBouMm  «matepuHckum» PEMD sBnsercss  HekoTopoe
YBEJIMUYEHUE CTOMKOCTH K YIbTPa(rOIETOBBIM JTyyaMm.

Puc.2.1.p.9 Xumuuecxue cmpykmypol OymeHna u OKmeHa

COETEH

Puc.2.1.p.10 Xumuueckas cmpykmypa PERT

PERT o

i)

COVOOO

L)
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2.2. Cuuueka nonusmunena

Iloucku nyTrel yBEIUYEHUS XUMHUYECKOW, MEXAHMYECKOM M TEPMUYECKON CTOMKOCTH IIPUBEIU K UIEE
CIIMBKHM TIOJNMATUJICHA, KOTopas Obuta peanu3zoBaHa B 70-x romax XX Beka. IlepBoHadanmbHO OHa
MPOU3BOIMIACE IyTeM OOJY4YEHHUs MOJUATUIICHA TaMMa-ydyaMH, HO BIOCIEJICTBHU OBLIM OOHAPYKEHbI
WHBIE CITIOCOOBI CIIMBKHU.
[lox cmmBKOM moapa3yMeBarOT CO3AAHHME MPOCTPAHCTBEHHON PELIETKH B IOJIMATHIIEHE BBICOKOM
IJIOTHOCTH 3a cYeT 00pa3oBaHusi 00BEMHBIX MOMEPEYHBIX CBA3EH MEXI1y MaKpOMOJIEKYJIaMH MOJIUMEpa.
OTHOCHTENBHOE KOJMYECTBO OOpA3yIOIIMXCS MOMEPEYHBIX CBsA3ed B €OUHHIIE O0beMa IOJIMITHIICHA
ompezensercss  IMOKa3aTelieM «CTEMEeHH CHIMBKW.
CreneHp CIIMBKM - 3TO OTHOLUEHHE  MAaccChl
MOJIMATUIIEHA, OXBAYEHHOTO TPEXMEPHBIMH CBA3SIMHU K
oOmielt Macce monudTHICHA. UTOOBI y3HATh, Kakoe
KOJIMYECTBO  MaTepuaia oOnamaer  cer4aroit
CTPYKTYpO#l, 0O0pa3upl IMociae MpeaBapUTEILHOTO
BBIIEP)KUBAHKUSI B Topsdyei BOAE  MOJBEPraioT
BO3/JCHCTBUIO 3TAJIOHHOIO pacTBOpUTENs (Kcuiona
[xylene]), B KOTOPOM HECHIMTHIA MOJUITHIICH
pactBopsercst 6e3 ocanka, a PEX obpa3syer ocanok B
BH/JIE PBIXJIBIX MEPEIUIETEHHBIX BOJIOKOH (puc.2.2.p.1).
HyxHO OTMETHTBH, YTO C YyBEJIMYEHHUEM CTEHEHU
CIIMBKH IMOJIMATUIIEHA, €0 MPOYHOCTh BO3PACTAET, HO
BMECTE C TeM pacTeT u Xpynkocts (Tabnuya 2.2.m.1).

[TosTomy, Teopetnuecku, PEX co cTeneHpro CIIMBKU
Puc.2.2.p.1 Cmeno onpedenenus cmenenu cuuueku  100% - 510 MaTepual, HAIOMUHAKOMIUMA CTEKIIO.

H3menenue c6oiicme noiudsmuniena npu CuUBKe Taonuya 2.2.m.1
CBolicTBO M3MeHeHne mocie CIIMBKI
[lmoTHOCTH YMeHbIIaeTCs] HE3HAYUTEIBHO
IIpOo4HOCTB Ha pacTsKECHUE YBennuuBaercs
[IpoyHocTh Ha cxxatue YBenuuuBaercs
KoaduureHT mTMHeHOro pacumpeHus YMeHb1aercs
TepmocToiKkoCTh Veemmuusaercsa ¢ 70°C go 95°C
XUMHUYECKask CTOUKOCTb [loBeiaercs
[InacTuyHOCTH YMeHbIaercs
[Torepsa MexaHUYECKUX CBOMCTB BO BPEMEHU YMenbiaercs
CTOMKOCTb K HICTUPAHUIO YBenunuuaercs
Croiikoctb kK YOO YBenunuuaercs
CTOMKOCTh K HU3KUM TeMIIepaTypam YBenuuuBaercs
TBeprocthb VYBenunuuBaeTcs

SABnsAACH YrIEBOMOPOIHBIM MOTUMEPOM (ITOTHOIS(HUHOM) CIIUTHINA MOJMATUICH TOPIOY, HO €ro TOpeHHue
OTJINYACTCS OT OpPCHUA HCCHIMTOI'O MOJIUITUIICHA. HpI/I TOPCHUH HCCIINUTOI'O IMOJIM3TUJICHA IJIaMs POBHOC,
COTPOBOXK/IAIOIIECECS YaCThIM  KaIlJIeMaJeHUEM. ['openne CHIMTOrO TOJHMATUIICHA COMPOBOXKIACTCS
HCPOBHBIM (I/ICKpHH_II/IMCSI) IJIaMCHCM, a KOJIMYCCTBO MaJarolHuX pacCIlVIaBJICHHBIX KallCJib 3HAYHUTCIIBHO
MeHbIIe. ['opeHre MoaudITHIICHa MPOUCXOIUT TpHU TeMiiepaType ero pacmana (400°C) u Beime. OCHOBHBIMU
MNpOAYKTAMU PCAKIIUU T'OPCHUS MOJIUITUIICHA ABJIAIOTCA BOJAa U yFJIGKHCJIBIfI ras.

N3BecTHO HECKOIBKO OCHOBHBIX MPOMBIIIJIEHHBIX CIIOCOOOB CIIMBKU nojudTHieHa (7aoauya 2.2.m.2),
B 3aBUCUMOCTHU OT KOTOPBIX CHIUTBIN TOMUATHIICH HHIACKCUPYCTCA COOTBGTCTByIOH.ICfI J'II/ITepOI\/'I.
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Cnocoovt nonyuenus PEX Tabauya 2.2.m.2

Ne | O6o3nauenue | Kparkoe onucanue criocoda | Crenens ciiuBku | CrerneHb Bun criocoba o
10 CTaHAAPTY CILIMBKHU I10 METO/ly BO3JEHCTBHUS
ASTM I'OCT P 52134
1 | PEX-a CmmuBKa 75 70 XUMHYECKHH
OpraHUYeCKUMHU
MEPOKCUIAMU WU
TUAPONEPOKCUAAMU
2 | PEX-b CumBka 65 65 XUMHAYECKHI
OpraHuYeCKUMHU
CHJIaHUIAMHA
(cunanamm)
3 | PEX-c CmmBKa MOTOKOM 60 60 buznvecKuit
3JI€eMEHTapHbBIX YaCTHUII
( pamuaImOHHBIN )
4 | PEX-d CmuBka He 60 XUMHUYECKUU
a30THUPOBAHUEM HOPMUPYETCS

Ilepokcuonas cuuueka ( memoo A).

Metox A sBiIseTCS XMUMUYECKMM CHOCOOOM MOIM(MUKAIUHN («CIIMBKW») MOJIMITHIICHA NPH
MOMOUIM OPraHUYECKUX NEPOKCUOB WU TUIPONEPOKCUIOB.

Opranudeckue MEPOKCHIBI  MPEACTABISAIOT cOO0OW Tpou3BoAHBIE mepekucu Bogopona (HOOH) B
KoTopbix oauH (rumporiepokcun, ROOH) wmm nBa (mepoxcua, ROOR) aroma Bomopoma  3aMemieHbI
opranndeckumu  pagukanmamu(R).  Camplii  momysnsipHbld  niepokewn - 2,5-dimethyl-2,5-di-
(butylperoxy)hexane.  Ilpu KOMHATHOH TemIeparype OH HaXOIUTCS B KUAKOH (ase, HO MOXKeT
azcopOMpoBaThCs Ha OOJBIIOM pa3zHOOOpa3uu moBepxHocTel. [Ipu Beicokoit Temmeparype 180-220 °C
MEPOKCH]T pasiiaraercs, 00pa3ys CBOOOHBIC PaIUKAIIBI.

[Tepoxcuapr oTHOCSATCS K 0c000 omacHbIM BemectBaM (OCT 19433). Mx monydeHHne — TeXHOJIOTHYECKU
CIIOKHBIA W Joporocrosmuii mporecc. Haumbonee KpymHBIMH TNPOU3BOAMTEISIMA OpPTaHONEPOKCH]IOB
cuntaroTcs (ppaniysckas pupma Atofina m rommanackuii koHuepH Akzo Nobel ¢ odpucom B Yukaro. B
Poccun mepokcuapl BoimyckaeT oobeauHenne «Kazanboprcunres». KomuuecTBo qo6aBnsieMoro B paciiaB
MEePOKCHUIA OYEHb MaJIO M cocTaBiseT nopaaka 0,5-2 xr Ha 1 T moau3ITUIIEHA.

Jns nonydyenust PEX mo cnocoOy A moOnMATWIIEH Tepen AKCTPYIUPOBAHHEM DPACIUIABISETCS BMECTE C
AHTHOKHCIUTEISIMA 1 mepokcuaamu  (mporecc Tomaca Dwurenst) (Puc.2.2.p.2-1). C MOBBILICHUEM
TEeMIepaTypbl  HEPOKCHIBI pacmajaroTcs, o0pa3ys paaukaibl (MOJIEKYJIBI CO CBOOOJHOW CBSI3BIO)
(Puc.2.2.p.2-2). Pagukanbl IEPOKCUIOB OTPHIBAIOT Y 3BEHHEB MOJUATHIICHA 10 OJHOMY aTOMY BOJOpO/a,
YTO MNPHUBOAMT K TMOSIBICHUIO CBOOONHOW CBsi3u y artoma yriepoma (Puc.2.2.p.2-3). B cocegnux
MaKpOMOJICKYJIaX aToMbl yriepoaa oObemussitorcs (Puc.2.2.p.2-4). KoaudecTBO  MEXKMOJEKYISPHBIX
cs3eit cocraBnsier 2-3 Ha 1000 aromoB yriepona. OOpa3yercss TpeXMepHas CeTka, KOTopas HCKII0YaeT
BO3MOXXHOCTh 00pa3oBaHUS KPUCTAIUIMTOB IpH OXJakIeHHH mnoiumepa. [Ipomecc Tpebyer xKecTKoro
KOHTPOJISL 32 TEMIIEPAaTypHBIM PEKUMOM B IIPOILIECCE IKCTPY3HH, KOT/Ia MPOUCXOAUT MpeaBapUTeNIbHAs
CIIMBKAa, W B XOJ€ JajbHeilllero HarpeBaHusi TpyObl Ui 3aBepileHus oOpa3oBaHus cszeil. [lpu
OXJIQXIEHUH TTOJIyYeHHOTO NMPOIYKTa HAOII01aeTCsl MOHMKEHNE TUIOTHOCTH TIOJMATUIICHA.

Meron A — camsiii qoporoi. OH rapaHTUPYeT TMOJHBIN 00bEMHBIA OXBAT MAacChl MaTepraja BO3JICHCTBHEM
MEPOKCUIOB, TaK KaK OHU JOOABISIOTCA B MCXOAHBIM pacruiaB. OAHAKO, 3TOT METOJ] TpeOyeT , YToObI
crenenb cmmBku PEX He Obina Huxe 75% (mo poccuiickum HopmaMm-70%), 4TO nenaeTr TpyObl U3 3TOrO
MaTepuaia 0oJjee KEeCTKMMHU IO CPaBHEHHIO C M3/AETHIMHU, TOIy4eHHbIMU criocobamu B u C.
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Cunanoeasn cuuueka

Meton B sBisiercss XMMHUYECKUM CIIOCOOOM CIIMBKH MOJIMATUJICHA ITPH IIOMOIIY OPTaHOCUIIAHUIOB.
OpraHocunaHuIbl MOKHO MPEACTaBUTh, KaK KPEMHEBOAOPOAbI (THAPHAbI KpeMHus Tuna SiH4) B KOTOpPBIX
aTOMBI BOJJOPO/A 3aMEHEHBI OPraHUYECKUMH PAJANKAIbHBIMU TPYNIaMU IO CXEME
RO-CH3, no3tomMy npaBHJIbHEE HA3bIBaTh 3TU BEIIECTBA «CHIIOKCAHAMM.

Kak m xpemHeBomopomabl, oT razoodpasznoro SiHy mo SigH;s, Tak u opraHoCWIaHWABI SAOBUTHI U
00J1a7Ial0T HEMPUATHBIM 3aIIaXOM.

CunaHonbpHasi CIIMBKA TOJMHOJAS()UHOBOM M3OJSAIMH, Ojarojmapsi CBOCH JelMIeBU3HE, IIIHPOKO
npuUMeHsieTcs B KaOenbHOM MpoMbIIIIeHHOCTH. OHAKO, JJIs MPOU3BOJCTBA MPOBOJIOB U Kabenel MOryT
MPUMEHSTHCSI OOBIYHBIE KPEMHEBOJOPOJbI, TaK KaK OCOObIX TUTHEHHMYECKUX TpeOOoBaHUM K 53TOil
OPOAYKIIMM HE mpeabsiBisercs. [Ipu 3TOM cIIMBKAa MOMUATUIEHA OpoucxomuTr mo cxeme Si-C - 06e3
BOBJICUCHUSI OPTAaHMYECKUX panukanoB. Tak kak 3Heprus csizu Si-C coctasisier 780 J[»/Monb, a SHEpTrHs
cBs13u C-C — Tonbko 630 [Ix/M0Ib, TO MPOYHOCTH CIIMBKU MPOBOJHON M30JSILMU 10 METOAy B 3HaunTeNnbHO
BBIIIIE, YEM ITPU OCTAIIBHBIX METOJIAX.

Vcnonp30BaHne OpraHMYeCKUX CHJIAHMIOB MPU MPOHM3BOJACTBE TPYOOIPOBOIOB BBI3BAHO TEM, YTO
OHHU TP CUIMBKE JUOO MOJHOCTHIO MEPEXOAIT B CBA3AHHOE COCTOSHUE, JIMOO MPEBPAIIAIOTCS B XUMHUUECKH
HEUTpaJIbHBIA OpraHuuyeckuil cnupT. CIIUTHIM 10 MeTOoay B MOIMATUIIEH HE COAEPKUT B CBOEM COCTaBE
CJIE/IOB CHUJIAHUJOB M MOJKET YCHEIIHO HCIOJb30BAaThCS [UIi KOHTAaKTa C MHUIIEBBIMU MpoayKTamMu B
Hacrosimee BpeMss npu npomsBoiactBe PEX Tpy0 mo meromy B B OCHOBHOM HCHOJIB3YeTCs
BuHIITpUMeTakcmiokcan (H,C=CH)Si (OR); (cokpaliieHHO- «<BUHHJICUIIAH» ).
CunaHoBast CHIMBKA MOXKET BBITOIHATHCS IBYMSI CTIOCOOaMH:
Meton B-SIOPLAST. B aToM MeToe BUHUJICHIIAH BBOJUTCS B PACIIaB BO BPEMS SKCTPY3HH TPYOBHI.
Meton B-MONOSIL. 3nece BUHWICHIAH NEPEMENINBAETCSA C NEPOKCUIOM M HEKOTOPHIM KOJIMYECTBOM
nonvdTWIEeHa (puc.2.2.p.3-1). DTa TpaHyIMpOBaHHAS CMECh BBOJUTCI B OCHOBHYIO Maccy
MOJUATUIICHOBOIO paciulaBa MpH SKCTPY3UHM BMeCTe C Kaydyk-KaraiauzaTopoMm. HeynoOcTBo naHHOTO
METO/A 3aKJ0YaeTCA B TOM, YTO HACBIIEHHBI BUHUJICUIAHOM IMOJIMATWIEH COXpPaHSAET CBOM CBOMICTBA HE
6osee 4-6 Mecs1IEeB, TO €CTh CHIPhE JODKHO OBITH MCITOJIB30BAaHO Ha MIPOU3BOJICTBE HE TIO3/IHEE STOTO CPOKa.
B o6oux Meromax XMMHUYECKHMN NPUHLMII PEAKIUU OCTaeTcsl OAMHaKoBbIM. Ilpu HarpeBaHuu ciaOble
JBOMHBIE CBSI3U BUHWIBHOM IPYNIIbl BUHWICHIAHA DPA3pyIIAOTCS, IPEBpalasl €ro MOJEKYJbl B aKTUBHbBIE
pagukanel (puc.2.2.p.3-2). TH pajuKaibl 3aMEIIal0OT aTOM BOJIOPOJa B MaKpPOMOJEKYJaX IMOJMITHIICHA
(puc.2.2.p.3-3). 3ateM, OpraHMYeCKHE paJuKaibl MPUCOCTUHIIOT MOJEKYILY BOJbI, 00pa3ys CTaOHIbHYIO
THIPOOKHUCh, a COCEAHHE paJuKanbl TOJMMepa 3aMbIKaloTcs dYepe3 cBsi3b Si — O, dopmupys
MPOCTPAHCTBEHHYIO pemeTKy (puc.2.2.p.4-4). Takum oOpa3oM, A 3aBEpIICHHs IMpoIecca CHIMBKU 10
Metony B wusnenwe nomkHO mpoiith 00pabOTKy B TEUYEHHE HECKOJbKMX YacoOB B BOJISHOW BaHHE.
Britechenne Boael u3  PEX  yckopsieTcs TOpUCYTCTBHEM  OJOBAHHOTO — Kartanuzaropa. I[lpomecc
OKOHYATEJIbHOM CILIMBKH, KaK Mbl BUJIUM, 3aBEPIIAETCS YK€ B TBEPAON CTaUN U3JIENHSL.

Puc.2.2.p.3 Dmanvl cuuusku norusmuiena no memooy B
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IIHETHIEH EATHEA TEL EHAH TTCETIAH A —

Paouayuonnaa cumueka
Meron C 3axmtouaetcs B Bo3aeicTBuu Ha C-H cBs3M moMATHIIEHA TOTOKOM 3apsDKEHHBIX YaCTHI
(puc.2.2.p.4-1). D10 MOXKET OBITh MMOTOK AJIEKTPOHOB MJIM raMMa-ny4deid. [Ipu Takom BO3AeHCTBUH YacTh
ces3eit C-H paspymaercs. Yriepoa craHoBHTCS 00anaTeneM CBOOOIHOM CBs3U (puc.2.2.p.4-2 ), KoTopas
peanu3yercsi, 00bEAMHUBIINCH C TAKOH k€ CBOOOIHOM CBSI3bIO B COCETHEH MOJIEKYIISIPHOI LIeTTOuKe
(puc.2.2.p.4-3). bnarogapsi 3ToMy, OTACIbHBIE MaKpPOMOJICKYJIBI TIOJUATHIICHA OOBEAUHSIIOTCS CEThIO
MEXMOJIEKYIISIpHBIX cBsizel. [Iponcxoaut moaudukanus NOIMITHIICHA, HA3bIBaeMasi «CIIUBKOM.
O6myuenue u3aenus MOTOKOM YacTHUIl IPOBOAUTCS yXkKe Mocie ero ()opMoBaHus, B TBEPIOM cocTossHUU. K
HEI0CTaTKOM JJAHHOT'O METOJIa MO>KHO OTHECTH HEN30€KHYIO HEPABHOMEPHOCTh CIIUBKHU IO TOJIIUHE
MOJIMATUIIEHOBOTO cJ10sl. HEBO3MOXKHO pacmoioKUTh 3IEKTPOJ TaK, YTOOBI OH OBbLIT paBHOYAJIEH OT JH000i
TOYKU TPYOHOTO PYJIOHA, TOITOMY TPpyOa MOoTydaeTcss HEpaBHOIPOUYHOM U 1O AJTMHE U 110 TOJIIMHE CTCHKH.
Meton C mo3BossieT noiydarb 0ojiee rTuOKUil MOJUAITUIICH, TaK KaK MPOLEHT CUIMBKU MTPH 3TOM METOJIe
cocraBiseT 60%, a ¢ yBeJIMYEHHEM MIPOLIEHTA CIIMBKY TBEPAOCTh MaTepuasa Bozpacraer. KauectBo
CIIMBKH M paHOaKTUBHAS YMUCTOTA TOTOBOTO MPOAYKTA P JAaHHOM METOJIe 3aBHUCHUT OT MIPUHSITOMN
TEXHOJIOTUH PAJAUAUIOHHON 00PaOOTKH.
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[Tpu ucnonb30BaHUM LIUKIMYECKUX YCKOPUTENIEH 3JeKTPOHOB (OeTaTpoHOoB) B auana3one >uepruit 0,5-10
M5B npaktuuecku He 00pa3yeTcsl paJuOoaKTUBHBIC JIEMEHTHI, UTO JIeJaeT YCKOPUTEIbh JOCTaTOUYHO
0€30MaCHBIM B 3TOM CMEICIIC. Y CKOPUTEIh MOKHO TPAKTHYECKH MTHOBEHHO BBIKIIFOUUTH U MPEKPATHUTh
o0y4yeHue, mo3TOMY paJlalliOHHasl 3allUTa TPeOyeTcs TOIBKO 7Sl YCKOPSIOUINX JIEMEHTOB CUCTEMBI Ha
BpeMs paboThI, a B HEPaOOUeM COCTOSHUU KO BCEMY 00OPYIOBAHUIO MOKHO OTHOCHTHCS KaK K OOBIYHOMY
ANEKTPOTEXHUYECKOMY 000PYIOBAaHUIO C COOIIOIEHUEM COOTBETCTBYIOIUX HOpM Oe3onacHocTd. HeemoTpst
Ha 3TO, B OOJILITMHCTBE €BPOMECHCKUX CTPAH HKCIOIH30BaHUE OSTATPOHOB JUISI TPOU3BOJICTBA
TpyOOIPOBOIOB 3aMPEIIEHO.

Ecnu nyist o6:mydenust Tpy® € TONMIIMHON CTEHKH 10 3 MM OCOOBIX TEXHOJIOTUYECKUX TPYTHOCTEH HE
BO3HHUKAET, TO MPHU OOJBIIUX TOIIIMHAX TpeOyeTcs obmydenue nozou 15-20 Mpan (pao — noenowennas
003a, npu KOMOpoU KOIULeCmao No2iloujeHHol suepeuu 8 1 epamme nr06020 eewecmea cocmagnsem 100 spe
). YuuteiBas, 4To MorJIonieHHas g03a B 1 Mpaj pa3orpeBaet UCXOIHBIN MPOIYKT Ha 5°, miis
MPEIOTBPAIICHUS TIeperpeBa TpedyeTcss MHOTOKPATHBIN MPOTOH TPYOBI Yepe3 YCKOPUTETh HITH
HCIOJIb30BaHNE CEHCUOMIN3UPYIOUINX 100AaBOK, YBETNUUBAIOIINX CTOUMOCTH ChIpbsi. Henb3s Takke
3a0bIBaTh 0 HEOOXOJMMOCTH CO3/IaHUs JOPOTOCTOSIIEH 3alTUThI OT TPOHUKAIOIIEH pauaIiui, UCXOSIICH
OT YCKOPHUTEJIA.

3auKkcupoBaHO HECKOJBKO CIy4aeB MOSBICHH Ha pOCCUHCKOM pbiHKe TpyO u3 PEXc, ciumBka
KOTOPOTO MPOU3BOAMIACH FTaMMa-JIydaMH C HCIOJIb30BaHUEM pagroakTUBHOro kobansTa (Cogp). MeTog,
0€3yCIIOBHO, ICUIEBIIE AJIEKTPOHHOTO, TOCKOJIBKY TPyOa IMPOCTO MOMEIIAETCS B KAMEPY C KOOATBTOM.
Onnako, 6€301aCHOCTh MCIIOIB30BaHUS TAaKUX TPYO, TeM OoJiee Il MUTHEBOTO BOJOCHAOKEHHUS, BBI3BHIBACT
OOJIBIIINE COMHEHHUS.

Puc.2.2.p.4 Omanvl cuuusku norusmuiena no memooy C
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2.3. Coipve u mamepuanwt ona mpyé6 VALTEC

2.3.1. «Hayuonanvnsie» 0codeHHOCHU 6HYMPEHHUX MPYOONPOBOO0E
Pe3ynbrarel u3ydeHUs MNPAKTHUUECKOTO HCIONb30BaHUS BHYTPHIOMOBBIX TPYOOIPOBOJOB B
Poccun, moxaszanu, 9TO MpHU KOHCTPYHPOBAHUU TPYO M BBIOOpE CHIPbS JUISI HUX HEOOXOJMMO YYHUTHIBATH
cnenyromue crenuduaeckue GakTops:

- TpyObl MOTYT TOJBEprarbcsi KpaTKOBPEMEHHOMY Bo3neiicTBuio Temmeparypbl 10 130°C. 3to
MPOUCXOJUT, KOTJa MO0 KakUM-TUOO NpUYMHAM TEepeKphIBaeTCS WM BBIXOAUT U3 CTPOA
noaMeInuBaionas auHusa (6almac) B TEIUVIOBOM ITYHKTE C AJIEBATOPHBIM MM HACOCHBIM Y3JIOM
cMmeleHus. PacpocTpaneHsl TakKe Cllydand BBIEMKU WM PACTOYKH COIIEN 3JI€BaTOPOB.

Kpome Toro, B Mexce30Hbe, KOT/Ia MOJIb30BaTeNIM HAYMHAIOT IEPEKPhIBAaTh CBOM HAarpeBaTElIbHBIC
puOOPHI, TEINIOHOCUTENIb B 00paTHOM TPYOOIPOBOJE JOMOBOM CHCTEMBI OTOIUICHHUS HE OCTHIBACT
no pacdyetHoit temmneparypbl (70°C), u ero moaMec B CETEBOM TEIJIOHOCUTENh HE CHIDKAET B
JIOJKHOM Mepe TEMITEpaTypy CETEBOM BOJIBI.

HecmoTps Ha TO, 4TO 1O POCCUHCKUM HOpMaM MPUMEHEHHE METAJUIONOIMMEPHBIX TPYO B cHUCTEMax
OTOIUICHHUS C 3JIEBATOPHBIMH y3JIaMH 3alpelIeHO, Ha MPAKTUKE OHU aKTUBHO MPUMEHSIOTCS;

- Ha TpyOBI MOXeET AEWCTBOBaTh KPAaTKOBPEMEHHOE JaBjeHue 10 16 Oap, Korja mpu HCIBITAHUAX
HapYXXHBIX TPYOOIIPOBOAOB M MPH 3aBUCHMOM MOJKIIOUYEHUH JOMOBBIX CUCTEM BXOJIHAs 3a/IBHKKa
He o0JiagaeT AOCTaTOYHOW  IUIOTHOCTBIO 3aTBOPA, a IPEAOXpPAHUTENbHBIE YCTPOHCTBA HE
CpabaThIBAIOT M3-3a CBEPXHOPMATUBHOIO M3HOCA;

- Oonplnasi 3arps3HEHHOCTh TPYOONPOBOAOB MPOAYKTAMH KOPPO3UH CTadM H  aOpa3HBHBIMH
BKJIIOUEHUSIMU;

- BO3MOKHOCTb 3aMOPaKUBAHMsI TPAHCIIOPTUPYEMON CPEIbl;

- BO3MOKHOCTb TPAHCHOPTHPOBAHUS MO TPyOaM CHUIIBHOIIEIOYHBIX U CHJIbHOKUCIOTHBIX KHJIKOCTEH
IIPU IPOMBIBKE CHCTEM;

- BO3MOYKHOCTb BO3JCMCTBUSI HA HApYXHBIN CIIOM TpyObl OpraHMYECKHUX BEIIECTB, B CIy4asx, KOraa
IpU YCTPOMCTBE TEIUIBIX IOJOB B pAcTBOp JO0OABISAIOTCS  arpecCUBHBIE IO OTHOLICHHIO K
MOJIMATHIIEHY MJIaCTU(PHUKATOPHI;

- BO3MOYKHOCTh JIOCTaTOYHO AaKTHBHOTO BO3JEHCTBHA Ha MaTepual TpyO DICKTPUUYECKUX H
BBICOKOYACTOTHBIX MOJEeH MpH MapaulebHOM MpOKIagKe TPyOONpOBOAOB, 3JIEKTPOINPOBOAKU U
KOMIIBIOTEPHBIX CETEH;

- cnaboe 3HaHHE MOHTaKHUKAMH COBPEMEHHBIX MaTEpUAIOB U TEXHOJOTHI, a Tak’Ke YKOPEHUBLIAsCS
MPUBBIUKA PA0OTATh «II0 COBETaM OBIBAJIBIX), a HE 10 WHCTPYKIMAM IPOU3BOIUTENCH;

- TNpPUMEHEHHUE «TPAIUIMOHHBIX», 3aydeHHbIX B IITY, HaBbIKOB U mpuemMoB pabOThl C cUCTEMaMU
«4YT'YHHO-CTaJIbHBIX» TPYOOIIPOBOIOB MPH MOHTAXKE COBPEMEHHBIX HMHXCHEPHBIX CUCTEM;

- BJIEMEHTHl BHYTPEHHUX TPyOOmpoBo0B B Poccuu MOTryT HCIONB30BaThCsS B CHCTEME YpaBHUBAHUS
AJIEKTPUUYECKUX MOTEHIIMAJTIOB, a TAKXKE B KAYECTBE AJIEMEHTOB 3a3E€MJICHUS;

- TMPOEKTUPOBAHHWE U pPACUYET BHYTPEHHHX HHKEHEPHBIX CHUCTEM YacTO BEIETCS MO HOpMaM IS
CTaJIbHBIX TPYOOIIPOBOAOB O€3 yueTa peajibHO MPUMEHSIEMbIX MAaTePHATIOB U DJIIEMEHTOB CUCTEM;

- pekJaMHbIe 3aBepeHusi (UPM-TIPOJIABLIOB O JIETKOM OBJIa/ICHUU IPUEMaMU MOHTa)Ka MPUBIIEKAIOT K
pabore ¢ cucremMamMu TpPyOONIPOBOAOB Maccy HEMOATOTOBIEHHOTO M HEKBAJTU(HUIIMPOBAHHOTO
nepcoHana.

- HeoOXOAMMOCTb BaHJAIO3AINMIIEHHOCTH WH)XEHEPHBIX CHUCTEM B JIETKOJOCTYIHBIX MeCTax
(JlecTHUYHBIE KJIETKH, IUIOMIA/IKH, YepJaKu, MOBaIbI);

- cnaboe 3HaHME WM YMBIIUIEHHOE UTHOPUPOBAHUE PAOOTHUKAMH MOHTA)XHBIX U SKCIUTYaTHPYIOLIHX
opraHu3anuii Tpe0OBaHUN CTPOUTEIBHBIX HOPM, TIPABHJI U MHCTPYKITUN TTPOU3BOIUTEIICH.
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2.3.2. Mamepuan napysycnozo u enympennezo cioee mpyo VALTEC

Puc.2.3.2p.1 OCHOBHBIM KpUTEpPHEM TpPU BBIOOPE TOCTABIIUKOB
WCXOJ/IHOTO CHIPhS JJIsI BHYTPEHHETO W HAPY>KHOTO CJIOEB
Tpy0 VALTEC PEX-AL-PEX cnyxuna cTabHIBHOCTH
KadecTBa IMOCTaBIIIEMOT0 TpaHyssATa. Takue mokazaTein
CBIPBSI, KaK TUIOTHOCTh, BJIQXKHOCTh M  IIOKa3aTellb
tekyuectn pacmiaBa (IITP) oxaspiBaoT pemraroriee
BIIUSTHUE HA KQYECTBO IKCTPYIAUPYEMBIX U3JICITHIA.
Hcxonst u3 3tux TpeOOBaHU, B KaueCTBE MOCTaBIIUKOB
CBIPBSL JUISL CIIUTOTO TOJMATHUICHA ObUIM BBIOpAaHBI 2
KOMIIaHHH:

Crosspolimeri S.P.A (Utamus) (puc.2.3.2.p.1) u Suzhou
Constab Engineering Plastics Co.,LTD (¥O.Kopes).

OTH KOMITAHUW TIOCTaBJISIOT ChIPbEe C OTKJIOHEHHEM OT
MacropTHBIX 3HA4YeHW He Oozee, yem Ha 1-1,5%. s
OOJIBIITMHCTBA K€ OCTAJIBHBIX  ITOCTAaBIIUKOB  ATOT

HUcxoonoe Cblpbe 0151 CLUUMO20 NOJIUIMUTICHA

nokasareiis MoxxeT nocturarb 10-15 %.

FpaHynLI MOCTAaBJIACMOI'0 IMOJIM3THJICHA COACPKUT B CBOCM COCTaBC BUHHWJITPUMCTAKCUIIOKCAH
C,H4Si(OR);3 ,00ecrieunBaOmuii  MpU SKCTPYAUPOBAHUKM W JNaJbHEUIEH THApPATAllid MPOCTPAHCTBEHHYIO
00BEMHYIO CIIMBKY MOJIHMITHIIEHA 110 MeTOy «B» co cTeneHbio ciuuBku 65% .

2.3.3. Anromunui

Jlist mpenotBparieHuss qudy3un KUCIOpoJa B TOJOCTh TPYOBI, COXpAaHEHHS TPYOOW NpPHIAHHOW IpHU
MOHTa)Ke (POPMBI, a TaKKe JJIsi CHIDKCHUS JIMHEHHBIX TeMIepaTypHBIX nedopMaluii MeTaIONOINMEpPHEIE
TpyOb1 VALTEC WMEIOT CpeHUN CJIOW U3 ATFOMUHUEBOU (DOJTBIH.
OOBIYHO, ATFOMHUHUNA, TTOTyYaEMBIA U3 OKUCECOEPIKAIINX TTOPO.T

(6okcutoB) ¢ mobaBkoit kpuonuta (3NaF AlF;), mocne mpoayBKH XJIOPOM, YAAISIOIIMM BOJIOPOJ, HMEET
quctory 94-96%. VMeHHO u3 3TOro allOMUHHS JeflaeTcs CpeAHMH cinoid y  OOJBIIMHCTBA
METaJUIONOMUMEPHBIX TpyO. IIpounocTs Takoro amomuHus coctasisier 50-80 H/mm2. KoHcTpyKIinoHHYIO
npoyHocTh B 380-600 H/MM2 MMEIOT TOJIBKO CIJIaBbI ATFOMUHUS ¢ MEJIbIO, MarHUEM, MapTaHIleM, JKeIe30M
u kpemHueMm (mropamomunuii). OIHaKO,  MPUOOPETEHHE MPOYHOCTH MPOMOPIUOHATBHO CHHUYKAET
IUTACTUYHOCTh MaTepHaia, O3TOMY XOPOUIYIO (OJIBIY U3 TIOPATIOMUHMS CAETIATh HEBO3MOXKHO.

[TockonpKy, OIHUM M3 OCHOBHBIX JOCTOMHCTB META/UIONOJIUMEPHBIX TpYyO SIBISETCA UX
ru0KkocTh, T0 it Tpy0 VALTEC ObUIO PEUIeHO NPUMEHHTH ATIOMUHHMIA MOBBIIMICHHON IJIACTUYHOCTH,
KOTOPYIO yJajoch JOCTUYB, OJlaroaps BaKyyMHOMY «BBDKUTAHUIO» MpHUMeEced jkese3a, IPUCYTCTBYIOIINX
B aTIOMMHUM B KosnuecTBe A0 1%. JKene3o kak pa3 M €CTb 3JEMEHT, PEryJupyIOMIHUil MIaCTUYHOCTh
KOHEYHOTro npoaykra. [Ipu oTxure B mpuCyTCTBUU (PTOPUCTOTO ATIOMUHUS COAEpKAHHE jKelle3a U MPOUnX
IIpUMECEH CHWXXAETCA, W YNUCTOTAa alOMUHMSA npocturaetr 99,5% . AmOMHMHMNA yKa3aHHOM YHCTOTHI
coorBeTcTByeT Mapke A5 mo poccuiickomy I'OCT 11069, mapke EN AW-1050A mno eBpomneiickoMmy
crangapty EN 573-3-94, u mapke 1050A no koay amepruKaHCKON aTlOMUHHEBOM acCOLMALINH.
[Ipu 3TOM MPOYHOCTH ATFOMUHHUS OCTaeTcsl Ha BbICOKOM ypoBHE — 55 H/mMMm2. Coxpanenue 0,3% npumecu
xene3a u 0,25% npumeceil KpeMHHs 00eCTIeUnBaET JOCTATOUHYIO cBapuBaeMocThb (onsru TIG-metomom.
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2.3.4. Knen
Jlo HeTaBHETO BPEMEHHU, CaMbIM YSI3BUMBIM 3B€HOM METAJUIONOIMMEPHBIX TPYyO ObLla UX CIOCOOHOCTH K
PacCIOCHHIO O] IEHCTBUEM MHOTIOKPAaTHOTO U3MEHEHMSI TEMIIEPATYPHBIX PEXKUMOB.

Paznuunbiit K03pPUIMEHT JTUHEHHOTO paclIMpeHHs] allOMUHUS U TOJHUATUIICHA NIPEIbIBISIET K
KJICeBOMY COCTaBY, COCIHUHSIOIIEMY CJIOW, BBICOKHME TPeOOBaHUS MO BHYTPEHHEH MPOYHOCTH (KOTE3UH),
aJre3uy K aJlOMUHUIO U MOJUATUIIEHY, THOKOCTH, 3TACTUYHOCTU U TEMIIEPaTypPHON CTOWKOCTH.

MHorue KjeeBble COCTaBbl, I0Ka3bIBast OTIIMYHYIO IPOYHOCTh B HaYaJIbHOM MEPUOJIE IKCIUTyaTaluH,
HE BBIJIEP)KUBAIOT UCIIBITAHUS BPEMEHEM, B Pe3yJibTaTe 4Yero TpyObl HAUMHAIOT paccilauBaThCS B MpoIecce
HKCIUTyaTalliy, YTO MPUBOJUT K MIPOTEUYKAM B MECTaX MPUCOCIMHEHUS K (GUTHHTAM.

CnenyeTr OTMETUTH e€mle OJHY OCOOEHHOCTh MPOM3BOACTBA MeTayulonoiuMepHbiX TpyO. IlocraBuiuku
TEXHOJIOTUYECKUX OKCTPY3HMOHHBIX JMHHMM JIOCTATOYHO CTPOTO OrOBapHUBAIOT MAapKH ChIPbs, KOTOpOE
MOXKET MPHUMEHSTbCS NpU IKCTpy3uu. B ciydae, eciu Mpous3BOAUTENb TPYyO HCHOJB3YET ChIphE, HE
BXOJSilllee B TapaHTHHUHBIA IepeueHb, TrapaHTHs Ha OO0OpyJOBaHHE CHHUMAaeTca. TakuM o0pas3oM,
MIPOM3BOJICTBO METAIONOIMMEPHBIX TPYO «3arHAHO» B IOCTATOYHO YKECTKHE ChIPbEBBIE PAMKH.
Crnenuanucramu  Gupmbl VALTEC ObUIO NPUHATO PELICHUE MOCTYNUTHCS TApAaHTUWHBIMU YCIOBHSMU U
HaWTH KJIEEBOM COCTaB, KOTOpbIe ObI oOecnieunBan SO-JIETHIOI MOHOJUTHOCTh MHOTOCIOWHOW TPYOBbI TP
CaMOM TSDKEJIOM KJlacCe JKCIUTyaTaluu (BBICOKOTEMIIEPATypHOM paauaTOpHOM oOToruieHuH). Otpacib
XUMUU MOJUMEPOB SIBIISETCA OJTHOM M3 CaMbIX MHTEHCUBHO pa3BUBAKOIINXCA. HOBUHKM 31€Ch MOSBISAIOTCH,
IIPaKTUYECKH, €XKeaHEBHO. IloaToMy NpuBsA3BIBaTECS HA JIOJIFOBPEMEHHOM OCHOBE K OJHOH, 3apaHee
OTOBOPEHHOW MapKe ChIPhs, HEPAa3yMHO. 3a TapaHTHHHBIA CPOK MOTYT MOSBHUTHCA OoJiee JCIIeBhIE H
s dexTuBHBIE MaTepuansl. Takoe pemenue okaszaiaock BepHbiM. @upma VALTEC ocranoBuna cBoii BIOOD
Ha kiee Yparex® 8102 (mabauya 2.3.4.m.1) TOMMaHACKOW XuMmudeckor kommanuu DSM Engineering
Plastics B.V. , Bxoasuiel B TpaHCHAIIMOHANIbHBIN KOHUEpH DSM (Dutch State Mines), a Takke —Ha €ro
ananore —kinee Parkson BC xonnepna Parkson New Material Co,Ltd. Dtot xneit  Ob11 pazpadboran B 2002
roJly CIeUHaIbHO ISl 3JIACTUYHOTO coenuHenust komno3uiuu PE-amomununii. Jlo 2008 rona 3tor kiei
ObUT TOCTAaTOYHO JOPOTOCTOSIIIMM IO CPaBHEHHUIO C JIPYTMMH aJr€3WBHBIMH COCTaBaMU JUIsl KOMIIO3HUIIMU
PEX-AL. Opnnako, MmO Mepe COBEpLICHCTBOBAHHS TEXHOJOTMM M paciiupeHus chep IpUMEHEHHS,
CTOMMOCTb KJIe 3HAYUTENbHO CHU3WJIACh, U OH CTaj BIOJHE KOHKYPEHTOCHOCOOHBIM. CTOWKOCTH K
pacciIoeHHIo KIEeBOr0 COCTUHEHUs HeHarpyxeHHoi TpyOsl coctasiser 70 H/10mMm, B TO Bpems, Kak y
TpyO Ha OOJBIIMHCTBE HCIBITAHHBIX MapKax Kies JTOT IoKa3areiab He mpeBbimaeT 55 H/10mwm, mpu
HOPMAaTHBHOM TPEOOBAHUU K 3TOMY ITOKA3aTEIIO0 /Ui HeHarpykeHHbIX TpyO - 50 H/10mMm.

CTOMKOCTh K pacCIOCHHUIO KIIEEBOTO COCIMHEHMS ITOKA3bIBAET, KAKOE PACTATMBAIOLIEE YCHIIHE
HE00XO0AMMO MPUIIOKHUTD K BEIPE3aHHON U3 TPYOBI ciupainyu mupruHoi 10MM, 4TOObI ee pacCcIouTh.

Crnenyer OTMETHUTbh, UTO NPU HCTBITAHUAX HA OTPBIB Kies, UCTOJb3ytomerocs B Tpydbax VALTEC ,
IIPOUCXOAUT BA3KOE pa3pyLICHHUE BOJIOKOH B TOJIIE KJIEEBOU NPOCIOUKHU. [Ipu 3TOM CIloi Kiest ocraercs u
Ha aJIOMUHUU M Ha IJIACTHKE. DTO CBUJETENLCTBYET 00 HACaIbHOM aAre3uu Kies K TMOJUITUIICHY U
AIIOMHUHMUIO.

Puc.2.3.4.p.1
Buo paspywenus xneesozo cnos mpyowt VALTEC (88epxy) u mpyowi ¢ Kieem HU3K020 Kauecmed (6HU3))
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KagecTBo KJiesi HArJISTHO MPOSIBIISIETCS IPU pa3pBIBHOM UCTIBITAaHUU TPYOBI. Pa3pyiienue Metaononumepa
npu c1aboM Kjiee MPOUCXOMUT ¢ 00pa3oBaHUEM BOMASHOTO ITy3bIpST MEXKAY BHYTPEHHUM CIIOEM U
amoMUHUEM. YeM o0IIMpHee y4acTOK OTCIOCHUS, TeM ciabee KieH.

Y 1py6 VALTEC paccioeHusi B MECTE pa3pbiBa HE HAOII0IaeTCs, TaK KaK BCE CJIOM PabOTaIOT KaK €IMHOE
uenoe (puc.2.3.4.p.2).

Puc.2.3.4.p.2 Buo cpesza MIIT nocne pa3pbi8Hblx ucnvlmanuil

PA3PYIIEHME TPYBEI ITP1 PA3PYIIEHUE TPYBbI [1PU
HEKAYECTBEHHOM KIJIEE KAYECTBEHHOM KIIEE
(PA3PLIB ITPU 68 BAP) (PA3PBIB I1PU 92 BAP)

Kineit oGmamaer CBOWCTBOM — «UTOJLYATOT0» NMPOHUKHOBEHHS B BEPXHHUU CJIOHW CHIMTOTO IOJIMATHJICHA.
HiMeHHO 3TUM U OOBSCHSETCS €ro BhICOKAs aAre3us. Y OeIUThCS B 3TOM CBONCTBE KJies JOCTATOYHO JIETKO.
Hamo orpesarh oT MeTaysIomoJWMepHON TpyOBI KOJIBIIO MMUPUHON 10MM, chaenath NMONEpEeUYHBId Haape3
HApYXXHBIX CJOEB (B T.4. U aJIOMHHHUSA), a 3aT€M C TIOMOIIBIO TUIOCKOTYOIIEB OTJEIUTh UX OT BHYTPEHHETO
cnos cmuroro monwdTwieHa. Ilpu HarpeBe oOpasma mo  130-135 °C, HecMOTps Ha pa3MsrdYeHHE,
CBHJIETEJILCTBYIOIIEE O IUIABJICHUU KPHCTAILUIUTOB, IOJHOM MPO3padyHOCTH 00pa3lia HE HACTYIAET, TaK Kak
«HATOJIbYATHIE» KIIEEBBIE CBS3M IMPHUIAIOT MAaTOBOCTh NPOKJIEEHHON MOBEPXHOCTH. B ciywae, korga kieu
obmamaer cnaboil aareswed K MONMATHUIICHY, oOpas3elnl NpU HarpeBaHUU CTAHOBUTCS aOCONIOTHO
MIPO3pavHbIM.

Bri6op kiiess 00yCIIOBJIEH K TOMY e TeM 00CTOSTENIbCTBOM, YTO €r0 MHAEKC TEKYYEeCTH pacIliaBa MU
nokazatenb TekydecTd pacruiaBa (I[ITP) mpaktumdeckn coBmamaer ¢ MFI  marepuana HapyXHOTO H
BHYTPEHHETO CJIOSI TPYOBI.

XapakTepucTuku Kiaes Yparex® 8102 Ta6auna 2.3.4.1.1

No Haumenosanue xapaxmepucmuxu Eo.uzm. | Hopmamue | 3nauenue
1 ba3oBblii mosimmep C8-LLDPE
[TnoTHOCTH r/cm3 ISO 1183 | 923
3 IITP wm unnexc MFI (190°, 2,16 xr) | r/10mun | ISO 1133 | 23
4 Temneparypa pasmsruenus no Buka | °C ISO 306 102
5 TemmepaTypa naBiIcHUS °C ISO 11357 | 124
6 VY nenpHas TenuoTa niaBJICHUs Jlx/T 113
7 Anre3ust K MaTepuaiam PE.PEX,Cu,ALEVOH,PA
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2.4. IIpouzeoocmeo mpyo

2.4.1. xcmpy3uonnasn nuHus

MertamiononuMepHbie TpyObl

Puc.2.4.1.p.1 Jlunus no npouzeoocmey MIIT VALTEC

VALTEC nipou3BoAsTCA HA
ABTOMATUYECKUX IKCTPY3UOHHBIX JTHHHSIX
kommanuu Maillefer Extrusion
(IlIseiinapus, Punnsuaus) (puc.2.4.1.pl).
Omnwucanue TEXHOJIOTUYECKOTO Mpoliecca
MIPOU3BOJICTBA TPYO MPHUBEICHO B
mabauye 2.4.1.m.1.

Imanwvt mexnonozuueckozo npouecca npouszsoocmea MIIT VALTEC Taonuua 2.4.1.m.1

Onucanue npoyecca

KoMnoHeHTbI ChIpbs (TTOJUATUIIEH C
OpPraHOCUJIAHUJIAMU, KPACUTENb,
macTu(uKaTop) MOCTYNaroT MO
MTHEBMOIMPOBO/IaM B OYHKEPHO-J03UPOBOUYHYIO
CUCTEeMY JKCTpyzAepa. Y psiaa mpouux
MPOU3BOAUTENEH AIKCTPY3UOHHBIX JIMHUH
3aMMTKa SKCTPYyAepa MPOU3BOIUTCS Yepe3
OJIMHOYHBIN OyHKEp. ITO MIPUBOJUT K TOMY,
9TO TpaHyJIbl KOMIIOHEHTOB U3 OyHKepa
MOCTYMNAIOT Ha 3CTPYAEp HEPAaBHOMEPHO, B
3aBHCHMOCTH OT TUIOTHOCTH T€X WJIH UHBIX
rpanyisl. MHOrOOyHKepHas cucteMa
rapaHTUPyeT a0COTIOTHO TOYHYIO JO3HPOBKY
KOMITOHEHTOB.
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MHmuoro3onnslie TOHBI, ycTaHOBIEHHBIE BOKPYT
LIHEKOB DKCTpyJiepa BHYTPEHHETO €104,
00ecTeYnBalOT CTaIMHHBIN Pa30TrPEB CHIPHS 110
KOMaH/ie ¢ 00IIero myjabTa aBTOMaTHKH.
[ITHexy 3aIUIIEHBI OT U3HOCA U KOPPO3UHU
OpOHUPOBAaHHBIM CJIOEM Ha OCHOBE HUKEIIb-
KO0OaJIbT-KpEMHUN-BOJIBPPaMOBOi
KOMITO3ULIUH.

PexxuMebl pazorpeBa Kaka0i 30HbI
IKCTPYACPOB , a TAKIKE PEIKUM pabOTHI BCE
JIUHUH B 11€JIOM, aBTOMAaTUYECKU
HaCTpauBaeTCs LIEHTPAIbHBIM MPOLECCOPOM B
mpolecca B 3aBUCUMOCTH OT (DaKTHUECKUX
XapaKTePUCTHK ChIPhs (BIAKHOCTH, MHEKCA
pacruiaBa, TemMrepaTyphl IJIaBJIeHHsI, BO3pacTa
CBIPBSI) U TAPAMETPOB MPOU3BOAUMON TPYOHI.

Yepes rooBKy 3KCTpyiepa BHYTPEHHETO CIIOA,
OCHAIIICHHYIO IOPHOM, (DOPMUPYIOIIHM
BHYTPEHHIOIO MMOJIOCTh TPYOBI, TIacTUYHAS
Macca oJaeTcsl B BAHHY BaKyyMHOM
THIpaTalliH, TJIe BHYTPEHHUH CIIOHN TPYyOBI
CTaOMIIN3UPYETCS U OXJIAXKIACTCH.
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[upkynsius oXIakIaoieii BObI B BAHHE
o0ecreunBaeTcst CHCTEMOM 000POTHOTO
BOJIOCHA0)KEHUSI, OCHALIICHHOHN YMIIJIEpaMH.

[Tocne crabmin3anuu BHYTPEHHETO CIIOS B
BaHHE TUAPATAIMH, OH ITPOXOIUT Yepe3
npuOOp 1a3€PHOTO KOHTPOJIS TUaMeTpa.

Tpu TpyOONpPOTSKHBIX MEXaHU3MA 3aAI0T
TpyOHOI1 3ar0TOBKE MOCTYNATEIbHOE
JIBUYKEHUE T10 JINHUU C 33/IaHHON CKOPOCTHIO.
ABTOMAaTHKa CHHXPOHU3UPYET CKOPOCTh
MPOTSHKKKA TPYObI HA BCEX MPOTSHKHBIX
arperarax.
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[Ipoiasa cranuio NpeaBapUTEIbHOTO Pa30rpeBa
B MHJIYKIIMOHHON TOHHEJILHOW TIe4H, TpyOHas
3aroTOBKa IIOCTYNAET B 3KCTPYJIEp KIEEBOTO
ClI0s1, OTKY/a, OCcie KOHTPOJI JUaMeTpa,
MOCTYTAET Ha y4aCTOK (POPMUPOBAHUS
AIIFOMHUHHEBOTO CJIOS.

[IpeaBapuTenbHO MoApe3aHHas 0 HY>KHOTO
pa3Mepa aJlOMUHUEBas JIEHTA C TOMOIIbIO
POJIMKOBOTO MEXaHU3Ma IUIOTHO 00KUMaeTcs
BOKPYT 3aroTOBKU BHYTPEHHETO CJIOS C
HAHECEHHOU KJIEEBOU MPOCIOMKON U MOJAETCs
Ha CBapOYHbIN y4acCTOK.

10

Ha cBapo4yHOM yyacTke IpOU3BOIUTCS
CTBIKOBAsl CBApKA AJIIOMUHUS HEIJIaBALIUMCS
AJEKTPOIOM B CpeJie CMECHU MHEPTHBIX ra3oB
(TIG-meton). Cuctema BUICOKOHTPOJIS
MO3BOJISIET HA0JI01aTh 32 XOJIOM IIpolecca
CBapKH.
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11

[Toce cBapoO4YHOTO y4acTKa MPOU3BOIUTCS
OYepeIHOM KOHTPOJIb TapaMeTpOB
reOMETPHUECKUX MTapaMeTPOB TPYOHOI
3aroTOBKH.

12 [Tocne hopMupoBaHUs aTIOMUHUEBOTO CIIOS ,
TpyOa BHOBb pa30rpeBaeTcsl B TOHHEIbHON
MI€YH JJI1 HAHECEHHUSI KJIesl M HapYKHOTO CJIOSI.
13 Ha yyactke caqBoeHHOro skcrTpyzaepa

MIPOMCXOUT HAHECEHUE BTOPOTO KIIEEBOTO
CJIOSl 1 OTHOBPEMEHHOE (hOPMUPOBAHHE
HapyxHoro cnosi PEX.

27




14

15

Hanecenne MapkupoBOYHON HAANMCH Ha
TpyOy NPOU3BOJUTCS Ha CTPYHHOM
IIPOrpaMMUpPYEMOM NpuHTEpe. B mrpux-kon
aBTOMaTHUYECKH BHOCSITCS CBEICHUS O JaTe U
BPEMEHU MPOU3BOJICTBA TPYOBI.

16

28

3aTem TpyOa moaaércs Ha HAMOTOYHBIN
Y4acTOK, TJI€ CBOPAYUBACTCS B MEPHBIE OYXThI
H HOTPYXKAETCSA HAa TPAHCTIOPTED.

Ha BpIXozie M3 9KCTPY3HOHHOM JIMHUH TpyOa
MMEET CTENEeHb CIIMBKYU nopska 25%.
OxkoHuaTenpHas CITMBKA TPYOBI TPOU3BOIUTCS
Ha Y4acTKe TEPMOBAKyyMHOU 00pabOTKH.
Tpy0ba morpy»aercst B aBTOKJIABbI, B KOTOPBIX
MOJIICP>)KUBACTCS MTOBBIIIICHHAS TEMIIEpaTypa 1
BJIQKHOCTH TP MIOHIKEHHOM JIaBJICHUU U
BbIJIEpKUBaeTcs 4-5 4acoB ( B 3aBUCUMOCTH OT
MaMeTpa).




17

Jlanmee pynoHBI TPYyOBI YITaKOBBIBAIOTCS HA
YIaKOBOYHBIX aBTOMATaXx.

18 . ['oTOBBIE yITaKOBaHHBIE PYJIOHBI TPYOBI
= MIOCTYNAIOT Ha CKJIaL.

: - *‘: OO0pa3Ibl KaXx a0 CyTOUYHON apTHH TPYObI
. = - % MOCTYMAIOT B JIAOOPATOPHIO, TJIE MPOBOISATCS
- — — - HE0OXO0IMMBbIE TECTOBBIE HCTIHITAHUS.
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2.4.2. Ceapka antomunusn
B Hactosimee Bpems UCIOJIb3YIOTCS YeThIPpe OCHOBHBIX CIOCO0a CBAapKH AaTIOMUHUSA Ui

METaJJIOTIOIMMEPHBIX TPYO.

Puc.2.4.2.p.1 TIG ceapra anromurus

1. Ceapxa nennagawgumcsa 31eKmpooom 6 cpeoe
unepmnozo 2aza (TIG) (puc.2.4.2.p.1). D10T BHUI
CBapKu IO3BOJISIET CBapuBaTh (OJIBIY MPAKTUYECKU
mro00l TommuHel, HaynHag ¢ 0,3mMm. K HemocTaTkam
JAHHOTO METOfa CIIEAYeT OTHECTH HEOOXOIUMOCTb
UCIIOJIb30BAaHUsl ~ MHEPTHBIX Ta30B, MEPHOIUYECKON
3aMEHBI JJIEKTPOJIOB U TEOPETHUYECKYI0 BO3MOXHOCTH
MPOXKUTa ATIOMUHUS MPU OTKa3€ aBTOMaTUKU
2. Jlazepuasa ceapka ¢ cpede CO, .

JocTaTouHo 3HEpro3aTpaTHas TexHoyuorusa  (
TpeOyer B 3-4 pasa Oombiuedl mMouiHocTH, yem Nd-
YAG cBapka). [lo3BossieT cBapuBaTh TOJBKO TOHKYIO
amomuaueByto Qonery 0,2-0,3mm. JlaeT  poBHBII
MIPOYHBI 11I0B.
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3. Csapka meepoomenbHbIM HEOOUMOBHIM NA3EPOM HA OCHOBE UMMPUEEO-ATIOMUHUEEO20 ZPAHAMA
(Nd-YAG).

Haubonee ObIcTpblii coco0 CBapKH, MO3BOJSIOMIMN MPOU3BOIUTH ONEPATHBHBIN KOHTPOJIb KauecTBa
CBapKH 3a CUET U3MEPEHHS] BUXPEBBIX TOKOB (TOKOB DyKo0). ['ouTCS TOIBKO AJIs1 aIFOMUHUEBON (OJIBIU
TONIMHOM 10 0,3MM.
4. Ynvmpazeykoeasa moueunas ceapka enaxiecm.
Camblii MEIUIEHHBIH CIIOCOO CBapKH, HO JaeT JOCTAaTOYHO MPOYHOE COCTUHEHHE 32 CUET TPEXPSAHOM
TOYEYHO-KOHTAKTHOW CBapKM  JIBYX KPOMOK AQIIOMUHUS «BHAxJecT». B oTimume oOT mnpoumx
TEXHOJIOTUH, SKCTPY3Usi BHYTPEHHETO CJOs TPYObl MPOM3BOIUTCS IOCIE CBAapKH ATIOMUHHS. IJTO
rapaHTHPYET OTCYTCTBHE BO3MOXKHBIX IMOBPEXKIACHUN BHYTPEHHETO CII0s, KOTOPBIE MOTYT TOIyCKaThCs B
IPENBIAYIIUX TPEX Cllydasx, KOIZJa CBapka MPOU3BOAUTCS INMPSMO HA MOBEPXHOCTH 3aTBEPJIEBLIETO
BHYTPEHHETO CJI0S MOJIUITHIICHA.
K HemocTaTkam MeToza OTHOCHUTCS MEHbIIAs NPOYHOCTDH I1IBA IO CPABHEHUIO C TPEMs MPEIbIIyLIUMU
croco0aMy CBapKH W HaJlMuue Ha TOTOBOW TpyOe ociabiieHHOW 30HBI HapykHoro ciosi PEX B mecrte
HAXJIECTA ATTFOMUHMUSL.

Ceapka anmroMuHHeBOM JIeHTHI Tpy0 VALTEC mnpousBoautcs BCThIK, TIG —MeTomoM B cpeie cMecu

WHEPTHBIX Ta30B (apTOH U IeNIiii) ¢ WHAYKIIMOHHBIM KOHTPOJIEM CBApHOTO IIIBA.

2.4.3. Jlabopamopuwlit KOHmpoib Kauecmea

Bxoomnon konmpons kauecmea coipos.

OCHOBHBIM (DaKTOPOM, OIPEICIAIONIMM KOHEYHOE KadecTBO  METAJIONOIUMEpPHOU TpPYyOBI, SBISETCS
uHJEKC (TMOoKa3aTelb TEKyuyeCTH) paciulaBa U BIAQXHOCTh MOJUMEpPHBIX Ipanynl. Kaxpas HOBas mapTus
CHIpbS B 0053aTENIbHOM MOPSJIKE TECTHPYETCS Ha 3TU MOKa3aTeH, TaK KaK OT HUX 3aBUCHT HACTpPOWKa
TEMIIEPATYPHBIX PEKUMOB IKCTPYAEPOB U CKOPOCTH IKCTPYAUPOBAHHUSL.

Unoexc pacnnasa (MFI) unu nokazamenv mexyyecmu pacniasa (I1TP)

onpexaensercs B coorBerctBuM ¢ ['OCT 11645 Ha 3KCcTpy3MOHHOM
Puc.2.4.3.p.1 5 mactomepe  (puc.2.4.3.p.1) , cocTosmeM U3 HarpeBaemMou
OKCmpy3uonHbli naacmomep AKCTPY3MOHHOW KaMephl, MOPILIHS, NPUTpy3a U KaMWUIAPHOTO COILIA.
OO6pa3zerr ChIpbsi TTOMEIIAETCS B KaMepy W HarpeBaeTcsi 10 Tpedyemoi
temneparypbl. [lox BO3IEWCTBHEM JTaJOHHOIO MNPUIPY3a pacIIiaB
BBbIIaBIIUBAETCS 4epe3  cormio. BecoBoe KOMMYECTBO BBIIABIECHHOTO
pacIuiaBa u BJISETCS IMOKa3aTeNIeM TEKYUECTH pacIulaBa.

N3mepsiercst maaeke pacmiiasa B 1/10muH.  [[st momuaTHIIEHA BBICOKOM
wiotTHocT MFI Moxet nexats B npegenax ot 0,9 no 25 r/10mun. Yem
BbIIlIE WMHJEKC pacIulaBa, TEM MEHbILE BS3KOCTh pacijlaBa U €ro
MoJeKyJsipHas macca. [Ipu ropeHuu oOpasoB CIIMTOrO MOJUITUIICHA,
BBIMIOJJTHEHHOTO U3 ChIpbSd C pPa3lMYHBIM HHJEKCOM pacIulaBa,
oTMeudaeTcst Oosee yactoe KalUlelaJeHue Yy TMOJIMATUIIeHa ¢ Oolee
BBICOKMM HHJEKCOM paciuiaBa. [lockonbKy — paciuiaBbl MOJMMEPOB
SIBJITFOTCSI HEHBIOTOHOBCKUMU JKUJKOCTSIMH, IS  pabOThl ¢ HUMHU
HEOOXOUMO 3HaTh BIMSHUE W3MEHEHUS JABIIEHHS Ha CKOpPOCTb HX
TEUCHHUS 4Yepe3  CTaHAapTu3upoBaHHOEe oTBepctue. [ns aroro IITP
HU3MEPSIIOT MPU HECKOJIBKUX CTaHIAPTHBIX MpuUrpys3ax (2,16 kr u 5 kr).

Otnowenue IITP mpu pasHbIX DOpUrpy3ax JaeT I10Ka3arelb
oTHocuTenbHOM Tekydectu pacrmuaBa (FRR —flow rate ratio). Dtot
[IOKa3aTelnb  XapaKTepHU3yeT BIUSHUE  MAacCO-MOJIEKYJISIPHOTO

pacnpeneneHns Ha peJaKkcalliOHHbIE CBOMCTBA MaTepuraa.

Cne;[yeT OTMCTUTBH, 4YTO IIOKA3aTCJIb TCKYYCCTHU paclijiaBa JJIA
nosmmMepHbIX cioeB Tpyo PEX-AL-PEX, MoxHO ompenenuTs TOJBKO
JUISL UICXOJIHOTO (HECUIMTOro) chipbs. [locie CHIMBKM 3TOT MOKaszareib
OTpEACTUTh YK€ HEBO3MOXHO, T.K. TOJMMEp IepecTaeT ObITh
TEPMOIUIACTUYHBIM MaTEPHUATIOM.
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Bnasxcnocms chipbs , Ucnoib3yomerocs s npousBoacTBa Tpyd VALTEC,onpenensieTcs ABaXabl.

[Ipy mocTymieHuH mNapTUU ChIPhS OT TOCTAaBIIMKA MPOU3BOAUTCS

OPHEHTUPOBOYHOE OIpEeIICHHE

BIaXHocTH 1o Merony Tomaszertu (TVI test -Tomasetti's Volatile Indicator) (puc.2.4.3.p.2). Jlns sToro
pacmiaBieHHbIe TpaHyJbl o0pa3lia MOMEMIAIOTCS MEXAY ABYMs MpeIMEeTHbIMU cTEékIaMu. B 3aBucumocTu
OT KOJIMYECTBA UCTIAPSIOIICHCS BJIary, IBET HHIMKATOPA MEHSETCS M CPAaBHUBAETCS C ITAJIOHHON TaOIHUIICH.
HenocpeacTBeHHO mepes UCIIOIb30BAHUEM, MPOU3BOAUTCS TOYHOE M3MEPEHHE BIAXKHOCTH HA aHAIU3aTOpe
BrnaxHoctu FMX Hydrotracer (puc.2.4.3.p.2a), NO3BOJSIOMIUM OIPEACNATh BIAKHOCTb C TOYHOCTBIO 10
HecKoJbkux mpommnie. [Ipubop paboraer ciemyrommm o00pa3oMm: o0paszel] MOMEMmaeTcs B JIOTOK H

Puc.2.4.3.p.2 TVI-enacomep

TBU-TECT

'@

BnancHsn
B R

; Cyxoit
»® b
’- : Pacnnasnexssie
, HAETHHRH
TRAHYIATE MR Y
MR CTeR NaM

HarpeBaeTcs hi (o) Tpedyemoii
TeMIepaTyphl; UCTIAPCHHSI
B3aUMOJICHCTBYIOT c peareHToM
(rumpugom KaJIBIIHS), KOTOPBIN
NPUBOIUAT K BBIACIECHUIO U3 BOIBI
Bojopona. KoHneHTpanus Bomopona

3aMepseTCsl C TOMOIIBIO MPEIIM3UOHHOTO
ra3oBoro jaruuka. Ilo KOHIEHTpanuu
BOZIOpOJA MePEeCYNTHIBACTCS
coJiepKaHue BJaru B oOpasiie.

Bricokass BIaXXHOCTh  paciijiaBa
MPUBOJUT K TaKUM JedeKTaM, Kak
HaJIM4YMe [MUIUPOB U MOPUCTOCTU CTEHOK
TpYyOBI.

Puc.2.4.3. p.2a Brnazomep
Hydrotracer

Jlonycmumole omkionenus 2ceomempuyeckux napamempos MIIT

Konmpons kauecmea zomoeoit npooykyuu

OO6pa3ip! KaXx10i mapTuu MeTauIoNoIUMEpHbIX Tpyo VALTEC npoxoasT
naboparopHble ucnbiTanus, pernamentupoBanusie I'OCT P 53630-2009;
I'OCT P 52134-2003 u TY 2248-096-00284581-2005.

IIposepka ceomempuyecKux napamempos u GHeuHe20 6Uoa

Buemnunii  Bun  o6pasnoB  MIIT mpoBepsiercss Ha  COOTBETCTBHE
KOHTPOJIbHBIM 00pa3liaM, IMpU 3TOM 3aMEpPAIOTCA T'€OMETPHUUECKUe
napameTpsl TpyO, KOTOpbIE OJDKHBI YKIIQABIBATHCS B 3a/laHHOE IMOJIE
norpemHocteit (maoauya 2.4.3.m.1).

Taonuua 2.4.3.m.1

Haumenosanue napamempa Jlonycmumoe omxnonenue 0isi Ouamempos, Mm
12 16 20 26 32 40
Hapyxnplit tuametp TpyOsl +0,2 +0,3 +0,3 +0,3 +0,3 +0,3
TommuHa CTEHKH +0,15 +0,15 +0,15 | +0,2 +0,2 +0,2
-0,1 -0,1 -0,1 -0,1
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Cmamuueckue ucnvimanust

Ha crenne CTaTUYCCKUX HCHOBITaHUN (puc.2.4.3.p.3),
Puc.2.4.3.p.3 Cmeno cmamuueckux COCTOSIIEM u3 Hacoca BBICOKOT'O JaBJICHUS,
ucnoimanutt MITT TEPMOCTAaTHYECKOM BaHHBI M OJIOKa yIOpaBJICHHS C
MPUHTEPOM, TPOHU3BOIATCS HCHBITAaHHS 00pas3loB TpyO H
(GUTUHTOB Ha CTOMKOCTh MPU TOCTOSSHHOM BHYTPEHHEM
nasieHuu (Bona B Boze) B cooTBeTcTBUM ¢ [OCT 24157.

B Ttabmumne 2.4.3.m.2 TupuBENCHBI PEKUMBI CTaTHYECKUX
UCIBITAHUN, KOTOPBHIM TOJBEPTalOTCS  00Pa3Ibl U3 KaKIOM
tectupyemoit naptuu MIIT.

Peowcumvr cmamuuecxux ucnoimanut MIIT VALTEC Taonuua 2.4.3.m.2
Buo u pesrcumol ucnetmanu HUcneimamenvhoe oasnenue(bap) no ouamempam
(um)
12 | 16 120 |26 [32 40
Croiikocte MIIT k MOCTOSHHOMY BHYTPEHHEMY JIaBJICHUIO:
- T= 95°C; opay= 9,2 H/MM2; Bpemst — 1 | 28,0 26,0 20,0 24,0 | 19,0 |18,0
Jac.
- T=95°C; Oyae= 8,6 H/MM2; Bpems — 100 | 26,4 240 190 |22,0 | 17,0 | 16,0
Jac.
- T= 95°C; owe—= 8,3 H/MM2; Bpems — | 25,5 23,0 18,0 | 21,0 |16,0 | 15,0
1000 gac.

Cnenyer otmeTuTh, uto mnporpamma wucnbeiTanuidi MIIT VALTEC npemycmarpuBaeTr  NOBBIIIEHHbBIE
TpeboBaHusl K oOpasmam 1o cpaBHeHHIo ¢ mnpexycmorpeHHbiMu ['OCT P 53630-2009, B cooTBETCTBUU C
KOTOPBIM, MCIBITAHHUSI CTOMKOCTH K MOCTOSHHOMY BHYTPEHHEMY AABIICHHUIO JOJKHBI MPOBOAUTHCS IMPHU
CIIEAYIOIIUX PEeXUMAX:
- U1 00pa3uoB auameTpoM d, Mmeree 30 MM IO CXeMe «BOJIa B BOZIEH:
npu ucneitarenbHoM fasieHuu 1,8 Mlla, temneparype 95 °C - B Teuenue 1 u;
npu ucneitarenbHoM fasienun 1,4 MlIla, temnepatype 95 °C - B Teuenue 1000 u;
- i1st 00pasmoB nuaMeTpoMm d,, 6osee uiu paBHbIM 30 MM 1O CXeMe «BOJIa B BOJIE»:
npu ucnbiTarebHOM AaBieHuu 1,1 Mlla, remneparype 95 °C - B Teuenue 1 u;
npu ucnbiTarenbHoM AaiaeHuu 1,0 MIla, remnepatype 95 °C - B Teuenne 1000 4.

Hcnvimanus na onumensHyo npo4HoCmb

JmurensHas npounocte MIIT omnpenensercs Takke Ha CTEHAE CTAaTUYECKUX MCHbITaHUW. JlaHHBIA BHI
UCHBITAaHNUN JOCTaTOYHO TPYIOEMKHUI U IPOTSKEHHBIN BO BPEMEHHU, [TI03TOMY ITPOBOJUTCS OH , KaK IIPABHJIO
, TIOCJIE BBIXOJA JKCTPY3MOHHOW JMHMM Ha MPOEKTHYIO MOIIHOCTb, @ TAaKXeE I10CJIE€ OCBOEHHS HOBOI'O
tunopasmepa 1py6. Kaxnapiit tunopasmep tpyd VALTEC TecTupoBajics Ha JJIUTEIbHYIO MPOYHOCTH IO
porpamme, U3JI0KeHHOU B mabauye 2.4.3.m.3.

32



Ipoepamma ucnovmanuti MIIT na OnumenvHyo npouHOCMb

Taonuuya 2.4.3.m.3

Tunopasmep mpy6ul Hauansroe nanpacenue 6 cmenie, H/yun2
Vepeonennvie  pesyismamvl  ucnsimanuii  (4achl
paspywienus)
Temnepamypa,°C
20 70 95 110
12x1,6 24.3/0,9 13,9/0,8 10,7/0,8 9,2/0,7
23,0/118 13,1/80 10,0/122 | 8,6/102
22,5/820 12,7/930 9,8/556 8,4/570
22,0/5930 12,4/6110 9,5/5740 | 8,2/3327
16x2,0 24.0/1,26 13,7/1,16 10,5/1,6 9,0/1,8
22,8/114 12,9/132 9,9/130 8,5/123
22,2/1195 12,5/1560 9,6/1310 | 8,3/703
21,7/8880 12,3/5630 9,4/6400 | 8,1/4180
20x2,0 24.0/0,84 13,7/0,81 10,5/1,12 | 9,0/1,35
22,8/76 12,9/92 9,9/92 8,5/88
22,2/800 12,5/1100 9,6/933 8,3/502
21,7/5930 12,3/3920 9,4/4530 | 8,1/2990
26x3,0 21,3/1,0 12,2/0,73 9,4/0,7 8,1/0,6
20,2/107 11,5/77 8,8/96 7,6/60
19,6/1520 11,2/615 8,6/543 7,3/1130
19,3/5930 10,9/5217 8,3/7820 | 7,1/8670
32x3,0 22,4/1,0 12,8/0,9 9,8/1,3 8,5/0,6
21,3/86 12,1/74 9,3/67 8,0/56
20,7/1066 11,7/1154 | 9,0/794 | 7,7/925
20,3/5930 11,4/8150 8,8/4290 | 7,5/6330
40x3,5 20,9/0,85 11,9/1,0 9,2/0,7 7,8/1,9
19,8/99 11,3/59 8,6/112 7,4/90
19,3/940 11,0/490 8,4/660 7,2/670
18,9/5930 10,7/4310 8,2/4030 | 7,0/5220
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Hcnoimanus Ha mepmudecKyro CMabuIbHOCMb U UBMEHEHUEe ONUHbL NOCe npoepeea

HcnpiTanuss Ha TEPMHUYECKYIO CTaOMJIBHOCTH IPOBOJAUTCS B
mydensHON nieun (puc.2.4.3.p.4). O6pa3isl Tpyd, CHaOXKEHHBIE
3aropHBIMU IIAPOBBIMU KpaHaMH, npeaBapUTEIHHO
3aMOJHSIOTCS BOAOM TMOJ  HCIHBITATEIbHBIM JaBICHUEM H
NOMEIIAIOTCS B My(ENbHYIO Ie€4b, B KOTOPOH IMOJIJIEPKUBACTCS
3ajaHHas Temneparypa ¢ touHocThio £1°C. Kaxawiii oOpazery
BBIIEP’)KUBAETCS B Kamepe npu temieparype Bo3ayxa 110°C npu
Ha4YaJIbHOM HANpPsDKEHUH B CTEHKE TpyOs 2,5 MITa.

Jns  u3MepeHuss W3MEHEHHMs JUIMHBI  [IOClie  TPOTrpeBa,
TeMIiepaTypa Bo3lyXxa B Kamepe mnosbimaercs go 120 °C.
W3mepenne yanmuHeHus TpyObl mpoBoauTcs depe3 60 MUHYT
BbIZICp)KKH B Kamepe. st Tpydo VALTEC — yniauHEHue 1mocie
nporpesa cocraBisier He 6omee 1,5%.

Cmenensb cuusku noaudsmuieHa onpeoessemcs MO METOTUKE,
W3JI0’)KEHHOM B 11.2.2.

Puc.2.4.3. p.4 Ileuv Myghenvnas

Kauecmeo coedunenus mpybwl ¢ ¢pumuneamu TPOBEpAeTCS Ha
CTEHJIE NUKJIMYECKUX UCHbITaHuil (puc.2.4.3.p.5). DTOT cTEeH]
COCTOMT W3 UCHBITATeJIbHOH  KaMepbl, IHPKYISIUOHHO-
HOBBICUTEIIBHOTO HAcoca, JJICKTpOHArpeBaTens , dYWuiepa Hu
OpOrpaMMHUPYEMOT0 MyJibTa ympasieHus.. OOpasubl TpyO c
duTnHramMn UCTIBITBIBAIOTCS HAa  IUKJIMYECKOE H3MEHEHHE
TEeMIIEpaTypbl TPH TOCTOSHHOM BHYTPEHHEM JaBJICHHU M Ha
[UKJIMYECKOe  HM3MCHEHHME  JaBJICHUS TNPH  [OCTOSHHOMN
TeMIIepaType 1o CTaHJapTHOU porpamme (mabauya 2.4.3.m.4).

Puc.2.4.3.p.5
Cmeno yukauueckux ucnvlmaHutl

Ilpoepamma yuxnuueckux ucnotmanui MIIT Taonuua 2.4.3.m.4
Jlagnenue Jlagnenue Temnepamypa Temnepamypa Bpema 1, | Bpems 2, | Munumanvroe
1, 6ap 2, bap 1, °C 2,°C MUH MUH KOJIUYECMBO YUKILOB
10 - 20 90 15 15 5000
10 0,5 23 - 15 15 10000

Ha crenge wucneitanuii Ha paspeiB (puc.2.4.3.p.6) B 11a0OpaTOpuu MPOU3BOIATCS CIEIYIOIIUE BUJIbI
WCIIBITAaHUM:

- onpeodelieHue OMHOCUMENbHO20 YOIUHEeHUs: MaTepuaia Tpyobl TpH pa3pbiBe Ha oOpas3lax-JIomaTkax Io
I'OCT 11262 , BbIpe3aHHBIX U3 CTEHKH TPYyObl. VcribITaHNE MPOBOAUTCS MPU CKOPOCTH Pa3IBUTAHUS TYOOK
10 cM/MuH.;

- onpedeiieHue NPoOYHOCMU KObYesblX 00pasyos TPpyObl BBHINONHIETCS Ha oOpasue mupuHoit 10MM 10
paspbiBa oOpasia npu CKOpoCcTH pa3aBuranus ryook 10 cmM/muH;
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Puc.2.4.3.p.6
Cmeno ucnvimanuil Ha paspvie

o

el OF sy

- onpedenenue CMOUKOCMU COeOUHEeHUs: mpyobl ¢ umuHeOM Ha
Oelicmsue pacmszugaroweri Hazpysku. VicnplTaHue TPOBOAUTCS Ha
orpe3kax TpyO mmHON 30cM, COSAMHEHHBIX ¢ (UTHUHTAMHU T10
CTaHAapTHOU miporpamme (maobauya 2.4.3. m.5);

- OTpeJeNICHNe TIPOYHOCTHBIX XapPaKTEPUCTUK ATIOMUHUEBOUN (POoIbrr
1 DJ1aCTOMEPOB (KOJIBIICBBIX YIUIOTHUTEJEH (DUTHHTOB).

Ipoepamma ucnvimanuii coeounenuti MIIT na pacmscenue Tabnuua 2.4.3.m.5

T,°C Bpewms,u PactsaruBaromas cuina, H, niig Hapy»Horo nuamerpa

12 16 20 26 32 40
23 1 424 753 1178 1990 3014 4710
95 1 282 502 785 1327 2010 3140

- ONpCACIICHUC npovUHocmu Kieesoco COCOUHEHUsL ANIIOMUHUSL C NAACMUKOM

mrpuHOU 10MM.

MPOU3BOJUTCA Ha IMOJIOCKAX

Cmotikocmb K paccioenuio omoeibHblX Cloes npu pacmsdiceHuy nepeonell Kpomxu mpyowvl IpoBepsieTcs ¢
MOMOIIIFI0 KOHYCHOM OIpPaBKH, Ha KOTOPYIO TpyOa HaJIBUTACTCS O TOCTHIKCHUS YBEIMYCHUS CPEIHEro
nuametpa Ha 10%. IIpu 3TOM He T0JKHO MPOUCXOIUTH BU3YaJIbHOTO PAaCCIOSHUSI.

Puc.2.4.3.p.7 Cnekmpomemp

Xumuueckuii cocmaé JNaTyHW KOPIYCOB (DUTHHTOB U
HEpXKaBEIOIEH CTald  Mpecc-TWiIb3  KOHTPOJIHUPYETCS C
TTOMOIIIBIO aTOMHO-3MHUCCHOHHOTO OINITUYECKOTO
MHOT'OKaHaIbHOTO ciekrpomerpa (Puc.2.4.3.p.7).
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lunpaBnuueckue XapakTEpUCTUKUA COCAUHHUTENEH U TpyO 3aMepsifoTCs Ha  CTEHAE THIPABIMYECKUX
ucnbitanuit (Puc.2.4.3.p.8).

Puc.2.4.3.p.8 Cmeno euopasiuueckux ucnvlmaHuil
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2.5. Ceoiicmea memannononumepnvix mpyo VALTEC
2.5.1. Temnepamypnoe yonunenue

[IpouHoe KieeBOEe COEAMHEHUE IJIACTUKA U ATIOMHHHS J1aeT BO3MOXXHOCTh U30aBUTh METAIJIONOIUMEPHBIC
TpyObl OT TaKOro CEpbE3HOIr0 HEJNOCTaTKa, KaK 3HAaYMTEIbHOE TEMIEpaTypHOE YAJIMHEHUE MOJIMMEPHBIX
TpyoonpoBogoB. Ilo cpaBHenuto ¢  Tpybamm u3 PEX  nuHeiHble TemmepaTypHble YAJUHEHUS
METaJUIONIOIMMEPHBIX TPYO B cpemHeM B 7 pa3 MeHbiie (cM. mabauyy 2.5.1.m.1 u nuarpamMmy Ha
puc.2.5.1.p.1)).

CpasrHumenvhas mabauya TUHeNH020 pacuiuperus mpyo u3 pasiuiHblX Mamepuaios
Tabnuya 2.5.1.m.1

Uyryn 0,104 x 10™ 1,04 52
Cranb yepHas u 0,13 x 10™ 1,3 65
OLMHKOBAaHHAas

Crainb HepxkaBeroIast 0,17 x 10 1,7 85
Menpb 0,17x 10 1,7 85
JlatyHb 0,19x 10 1,9 95
AJIOMUHNIA 0,22x 10™ 2,2 110
MeTaIononMepHbIe 0,26 x10™ 2,6 130
TpyOBI (YycpenHeHHOe

3HAUCHUE)

Honunpornuien (PPR), 0,5x10™ 5,0 250
apMUPOBAHHBIN

CTEKJIOBOJIOKHOM

Homumpomunen (PPR) 0,5x 10 5,0 250
apMUPOBAHHBIN

AJIFOMUHHUEM

(ycpenHeHHOE

3HAYCHHE)

[NonuBuHMIXITOPU 0,8x 10 8 400
(PVC)

CIIMTBIA TOIUITUIICH 1,4 x 10™ 140 700
(PEX)

[omu6Gyren (PB) 1,5x 10™ 15 750
Homumpomunen (PPR) 1,5x 10 15 900
HEapMUPOBAHHBIM

[onusTnieH 2,0x 10 20 1000
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Puc. 2.5.1.p.1

Crnenyer OTMETHTh, 4TO KOX(PQUIMEHT JIMHEHHOTO TEIUIOBOro pacumpeHus, ompeaensembiii mo 'OCT
15173, nyist MHOTOCIIOWHBIX TPYO 3aBHUCUT OT COOTHOIIEHHUS TOJIIWH CIOEB. B CBSA3M ¢ 3TUM, JUIS KaXI0TO
TUTIOpa3Mepa TPyObl ATOT IMOKa3aTelb WHAMBHAyaleH. B MHOTOYHMCICHHBIX CIPAaBOYHBIX JaHHBIX U
TEXHUYECKHX IacropTax Ha METAJJIONOJIMMEpPHbIE TPYObl pa3IMYHBIX MPOU3BOAUTENICH NMPUBOAUTCS, KaK
NPaBUJIO, YCPEAHEHHAas (3a4acTylo — 3aHMKEHHAs) BeJIMYMHA KO3((UIIMEHTa TEIJIOBOTO paciiupenus. B
texunueckoM nacropte Ha Tpyosl VALTEC PEX-AL-PEX u3noxeHbl peaqbHble MOKa3aTeIu I KaKI0TO
TUIIOpasMepa TpPyObl, KOTOpbIE MOATBEP)KICHBI JaHHBIMU JIA0OPATOPHBIX HCHBITAHUH ( CcM. mabauyy

2.5.1.m.2 ).

Huaepamma yonunenus 100m mpyowvt npu nosviwenuu memnepamyput va 50 °C

(L) syryH -52 mm
-’_"',i | CTanNb -65 MM

1 cTans Hep. -B5 MM

| | IMenb -85 MM
[ 5 | naTyHe -95 MM

(T ranmomasmi -110 MM

([ | meTannononkumep -130 mm

[ -7: | PPR ¢ thubpoid -250 MM

[ [ PPR ¢ anosmuHuen -250 mm

#

) PVC =400 Mm

{

§

[ PEX -700 mm
[ 1 nonuGyTed -750 MM

L

A

[ }PPR -800 mm

| | MCMWITUNEH -TD])ID (11T}

Kospppuyuenm nunetinoco mennosozo pacuwupenus (o) mpyo VALTEC PEX-AL-PEX

Tabnuya 2.5.1.m.1

Tunopasmep

12x1,6

16x2,0

20x2,0

26x3,0

32x3.0

40x3,5

a ,1/°C

0,26x10*

0,26x10*

0,26x10

0,28x10

0,27x10*

0,28x10*

J1st MHOTOCITOMHBIX TPYO, CJIOM KOTOPBIX IMPEACTaBICHBI ABYMS HECYIIUMH MaTepuanaMu, Ko3(UIHEeHT
JMHEWHOTO TEIJIOBOI'O PAaCIIMPEHUS MOXKET ObITh ITOICYUTAH 110 (popMyJIe:

_ o FE,(1+a,AT)+ o, F,E,(1+a,AT)

z

rae:

FE (1+a,AT)+ F,E,(1+0,AT)

0 3 — K03 (HULHUEHTHI TMHEHHOT O TEIJIOBOTO PaCcIIMPEHHS] MaTEPHAIIOB CIIOEB;
F; 3- muomaay nonepeyHoro CEYeHUs MaTepualioB CIOEB,MM2;
E; 3— Monynu ynpyroctu Marepuanos ciioé€s, MlIla;
AT — pacuetHslil nepenaj Temmneparyp, °C.
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2.5.2. Xumuueckas cmouxkocmeo

Cumrenii monustuieH Tpy6o VALTEC umeeT 10CTaTOYHO BBICOKYIO XMMUYECKYIO CTOHKOCTD K Pa3InYHbIM
BelecTBaM (cm. [lpunoowcenue 1).

PEX Xo0poIo mpOoTHBOCTOMT BO3JACHCTBHIO OOBIYHBIX PACTBOPHUTENCH, TAaKUX KaK YIJIEBOJAOPOABI :
apOMaTUYECKHUX (TOJYOJT), XJIOPUPOBAHHBIX (TPUXJIOPAITHIICH), anudarnueckux (OeH3uH). MlHepTeH oH U K
TOOBIM MOIOIIMM CPEICTBAM U aHTH(PPU3AM.

KoHTakT ¢ TpyAHOJNETYYHMMH OpPraHMYECKHUMH COEIWHEHUSMU (BOCK, JKHUPBL, Macia, OJIUQBbI)
NPUBOAMT K He3HaunuTenbHOMY HaOyxanuio PEX. K cunbHBIM OkHCTUTENsIM ( @30THAsE KMCJIOTA, TaJIOTEHbI)
MaTepuai TpyO HECTOEK W pa3pyllaeTcs IPpU KOHTAKTe C HUMH.

Koppo3uu, To ecTh OKHUCICHUIO, MTOJIUITHIICH a0COTIOTHO HE TIOBEPIKEH.

Heo0xonuMo 0TMETHTh, YTO CTOMKOCTh K TOMY MJIM MHOMY XMMHYECKOMY BEIIECTBY JIJIsl IOJUATHIICHA
HEJIb3sl paccMaTpuBaTh B OTpPhIBE OT paboyeil TemmepaTypbl M JaBJICHUS, MPH KOTOPBIX MPOUCXOIUT
BO3JICUCTBUE.

2.5.3. Cmoiikocmo K 0mioxceHuam u 0uo102udecKkomy 00pacmanuio

Henw3s HEe oTMeTuTh XOpoIryto cToikocTb TpyO VALTEC K COJEBBIM OTJOXKEHHSIM M OMOJOTHYECKOMY
o0OpacTaHuIo.

OCHOBHBIMH HOHAMH, KOTOpblE MOTYT HPHUBOJIUTH K
OTJIOXKEHUSIM  MHHEpPAJbHBIX  COJed  Ha  CTEHKax
METaJUTMYECKOU TPYOBI SBIISIFOTCS aHUOHBI HCO™; CO; * ;
SO4 % ;Si0; * u xarnonsr  Ca **, Mg **. TlogaBisomyio
Maccy OTJIO)KEHHWH Ha CTEHKax TpyOOIpPOBOAOB KHIIBIX
JIOMOB COCTaBlisieT KanblnuT (kapboHat kaneius - CaCOs )
(em.  puc.  2.5.3.p.1). PacTBopuMOCTh  KajJbIlUTa B
JUCTWIIMPOBAaHHOW mpu Temieparype 25 °C cocraBiseT
0,053 r/n, omHako ¢ YBEIWMYCHHEM TEMIEpaTyphl OHa
CYILIECTBEHHO CHUKaerca. [1oaToMy mo Mepe MHOBBILICHUS
TeMIepaTypbl BO3MOXHOCTb OTJIOKEHUS CaCO;
yBenuuuBaeTcsa. Hannuume 3ieKTpUuecKoro MoTeHIrana
MEXJIYy CTEHKaMH METaJUIM4YecKOH TpyObl U HOHAMHU
CIocoOCTBYET MHTCHCU(DHUKAITUH MTPOIIECCa COMEOTI0KEHUSI.
CumTeli  MOJMUATWIEH BHYTPEHHETO CJIos TpyO

VALTEC 5>1eKTpUYeCKd HEUTPAJIEH K IUCCOLUUPOBAHHBIM
BElleCTBAaM TIOTOKa, a OTCYTCTBHUE MOBEPXHOCTHBIX
MHUKPOOYTOpKOB  3alllUIIAeT TpyOBI OT TOSIBICHUS
«3aTPaBOYHBIX» COJIEBBIX KPUCTAJIOB, IOATOMY OCaXJACHUE
coliel Ha CTEHKax He MPOUCXOJUT, HE3aBUCUMO OT
TEMIEPATypbl TPAHCIOPTUPYEMOIO MTOTOKA .

buonorudeckoe oOpacraHue B CTalbHBIX TpPy0aX B~ OCHOBHOM BBI3BIBACTCS JACSITEIBHOCTHIO
Kene300aKTepuii, KOTOphIE MPEBpAlIAlOT JBYXBAJEHTHOE JKEJIe30 W3 THAPOOKUCH (p’KaBUMHBI) B
TPEXBAJIEHTHOE, KOTOPOE B BHUJE CTYIEHUCTOrO, WJIMCTOTO BELIECTBA OCAXKIACTCSI Ha CTEHKax. B
METAJIJIOTNIACTUKOBBIE TPYOBI Kele300aKkTepud MOTYT IONAcThb M3 METAJUIMYECKUX TPyOONpOBOMIOB, C
KOTOPBIMH OHU coenuHeHbl. OJHAKO, B IUTACTUKE OTCYTCTBYET «IUIIA» IS 3TOTO BUOa OakTepuid, a
TNIaJIKie CTEHKH METaJUIONOJIMMEPHBIX TPYyO HE Jar0T BO3MOXKHOCTH KOJIOHUSIM YKPENHUThCSI Ha BHIOPaHHOM
«mnatiapmey. Ecim sxe 3 Bogopa30opHOro KpaHa Ha METAJUIONOIMMEPHOM TPYOOIIPOBOJIE BCE-TAKU UIET
«prkaBas» BOJia, TO MPUUYHUHY HAJI0 UCKATh HE B METAJIONOINMEpPE, & «BBILIE M0 TEUEHUION.
Crnoii amOMUHUST B METAJUIONOIMMEPHOW TpyOe MPENsATCTBYeT MPOHUKHOBEHHIO B TOTOK HE TOJBKO
KHCJIOPOJia, HO U (DOTOHOB CBETA, YTO HAOIIOJAETCS B OOBIYHBIX IJIACTHKOBBIX TpyOax. CBeT, MOMaBIIHMI B
MOTOK, aKTUBU3UPYET KUZHEACITEIIbHOCTh BCEX MUKPOOPTaHU3MOB.

Monudukanus (ClIMBKa) MOJMATUIICHA MPHUAAET €My IMOBEPXHOCTHYIO TBEPAOCTh, KOTOpas JejiaeT
Tpyobl VALTEC  CTOMKMMH K BO3JICUCTBHIO aOpa3MBHBIX MEXaHWYECKHUX YACTHII, TPUCYTCTBYIOIIHNX B
MMOTOKE KUAKOCTH.

Puc.2.5.3.p.1
Cpe3 cmanvHoti mpyowvl nocie 8 iem
IKCRAYamayuu Ha 6000NPOBOOe
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2.5.4. I'naokocmv enympenneit nogepxnocmu mpyo

Mertoa sKCTpy3uH 1o3BossieT nonyyatb Tpyosl VALTEC ¢ o4eHb Ia Kol BHYTPEHHEH MOBEPXHOCTHIO.
CreneHb TNagKOCTH TPYOBbl B THUAPABIUKE OLCHUBACTCS XapaKTEPUCTUKON IIEpOXoBaToCTH. B

CIELIMAJIBHOM JIUTEpaType MOT'YT UCIIOJIb30BaThCS CIEAYIOINE OKA3aTENIN:

- abcontomuas wepoxosamocms / (aOCONOTHOE 3HAYCHUE BETMYMHBI OYTOPKOB IIIEPOXOBATOCTH ).

OTOT MoKa3aTelb 3aMepseTcss HHCTPYMEHTAJIbHBIMU CPEACTBAMHU Ha pealbHOM TpyOe, HO HCMOJIb30BaTh

€ro JUisl THAPABIMYECKUX pAcueTOB HEJb3s, TaK KaK OH HE OTpa)kaeT KOJUYECTBO U pacIpeneeHHe

MHUKPOOYTOPKOB IO CEUEHUIO;

- omHocumenvHas uiepoxosamocms (OTHOIIEHHUE aOCOJIIOTHOM IIEPOXOBATOCTH K TUAMETPY WIIM PaaAnyCy

TpYObI);

- Koaghpuyuenm abcontomHotl pagHomepHo- sepHucmou wepoxosamocmu K> (AIM MPOCTO «9KBUBAJICHTHAS

LIEpPOXOBAaTOCTb»). JlaHHBIN MTOKA3aTeNb ONPEAEISAETCS ONBITHBIM ITyTEM U ITOKA3bIBAET BBICOTY PABHOMEPHO

pacrpe/iefieHHbIX IO CEYEHHI0 MHUKpPOOYrOpKOB, CO3JAIOLIMX TAaKOE >K€ COMPOTHBICHHE TIOTOKY, Kak

peanbHas Tpyoa.

DOKBUBaJICHTHas mepoxoBaTtocTh Tpyod VALTEC coctaBiser 0,007 MM, 9TO JeiaeT UX CPaBHUMBIMU TI0

IJIQJIKOCTH C HOBBIMU MEIHBIMH M CTEKJISTHHBIMH TpyOamu. Ilpu 3TOM cienyer yuecTb, 4TO MIEPOXOBATOCTh

CTaJIbHBIX Y MEIHBIX TPYO yBeIMUYMBaEeTCs B Ipoliecce dkcmryaraunu, a y MIIT atot nmokaszarens ocraercs

HEM3MEHHBIM BECh MIEpUOJ CIyXObI (CM. mabauyy 2.5.4.m.1).

Cpaeﬁumeﬂbnaﬂ IKBUBAJICHMHAA Wepoxosaniocmbs mpy6 U3 pasiuvyHblx mamepuailos

Tabnuua 2.5.4.m.1

Mamepuan Ko,mum Mamepuan Ko,mum Mamepuan Ko,mm
MeramiononumepHas 0,007 HoBrle MeqHbBIE 0,01 Hosrle 0,3
Tpy6a VALTEC TpyOBI 4yTyHHBIC
TPyOBI
CTeKIISIHHbIE 0,001 | Mennbie TpyOBI K 0,15 HenoBrle 4
TPYyOBI KOHIYy CpOKa YyTr'yHHBIC
AKCIUTyaTaIuu TpyOBI
CranpHble OIIMHKOBAHHEIE 0,07 BriBiiue B 0,4 Hosrie 0,014
TPYOBI DKCILTyaTaI[uu CTaJIbHBIE
CTabHBIE TPYObI TpyOBI

Bricokas riankocTh BHYTPEHHETO KaHalla OOyCIIaBIMBAeT OOJBIIYIO MPOIMYCKHYIO CIIOCOOHOCTH TPYO.
CHIDKEHHE THIPABIMYECKUX TOTEPh B TPYOONMPOBOIAX MO3BOJISIET MPUMEHATh MEHEE MOIIHBIC HACOCHI,
YMEHBIIATh PACUYCTHBIA IUaMETp TPYyO, YyBEJIMUWUBATH pacxoj Oe3  yBEIWYCHHUS YPOBHS LIYMHOCTH
TpyOOIIPOBOIOB.
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2.5.5. Ceoonaa maonuya mexnuueckux xapakmepucmux mpyo VALTEC

Tabnuuya 2.5.5.m.1

IIpU TONEepeYHoM pa3pbise, H

Ne | Haumenosanue noxkasamens, Hapyoicuwiii ouamemp mpyo, mm
co.uz. 12 16 | 20 [ 26 | 32 | 40
1 | O6o3HaueHue 12x1,6 | 16x2,0 | 20x2,0 | 26x3,0 | 32x3,0 | 40x3,3
2 | BHyTpeHHUii 1uaMeTp, MM 8,8 12 16 20 26 33
3 | TonumHa CTEHKH TPYObI, MM 1,6 2,0 2,0 3,0 3,0 3,5
4 | TommuHa CI0s ATIOMUHHUS, MM 0,25 0,3 0,3 0,35 0,4 0,4
5 | Tonmmua BHyTpeHHero ciost PEX, 0,8 1,0 1,1 1,3 1,7 2,0
MM
6 | Jumunaa OyXThI/TIpYTKa, M 100 200 100 50 50 5
7 | duamerp OyXThI, CM 60 80 80 80 120 -
8 | Bec 1 m.m. TpyOsI, T 75 115 170 300 370 430
9 | dmuna TpyObl, BMeInaromas 1 i, M 16,4 8,85 4,98 3,18 1,88 1,17
10 | O6beM KUAKOCTH B 1 M.IL., 1T 0,061 0,113 0,201 0,314 0,531 0,855
11 | MoMeHT uHepuuy ceuenus, cm* 723 2198 4635 14570 | 29025 | 67416
12 | Pabouast Temmeparypa npu 0+95 0+95 0+95 0+95 0+95 0+95
nasnenun 10 6ap, °C (cM.rpaduk)
13 | PaGouas Temmnieparypa npu 0+25 0+25 0+25 0+25 0+25 0+25
nasienun 25 6ap, °C (cM.rpaduk)
14 | MakcumanbHas KpaTKOBPEMEHHO 130 130 130 130 130 130
JIomycTUMasi TeMiepatypa, °C
15 | MakcumanbpHOE pabodee JaBICHUE 10 10 10 10 10 10
NP MaKCHMAIBHOW pabovei
Temreparype, 6ap
16 | Knacc sxcrutyataruu 1 5 5 5 5 5 5
17 | MakcumansHoe (pa3pyniaroniee ) 92 84 73 86 68 63
nasienne mpu temmepatype 20°C,
Oap
18 | MakcumanbHOe (pa3pymiaroliee ) 77 71 55 57 60 56
naBienne mpu temmepatype 20°C,
0ap
19 | CToHKOCTH NP MOCTOSHHOM
BHYTPCHHEM JIaBJICHHH TIPH
Temmeparype, °C:
19.1 | -20 - B Teuenue 1 u, MIla (ue 7,4 6,87 5,32 5,55 4,63 4,01
MeHee)
19.2 | -95 BrTeuenwe 1 4, MIla (ne 3,28 3,01 2,33 2,44 2,04 1,75
MCHEE)
19.3 | -95 BTeuenme 100 4, MIla (ue 3,08 2,83 2,20 2,30 1,91 1,65
MeHee)
19.4 | -95 BTewenne 1000 9, ,MlIa 2,99 2,75 2,13 2,22 1,85 1,60
(e meHee)
20 | IIpouHocTh KOMBLEBBIX 0OPA3IIOB 2500 2800 2800 3500 3500 3800
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21 Kosdduument nuneiitoro 0,26x | 0,26x | 0,26x | 0,28x | 0,27x | 0,28x
paciumpenns, 1/°C 10 10 10 10 10 10
22 | YsmeHenue [UIHHBI TIOCTTE 0,81 0,81 0,81 0,83 0,82 0,82
nporpesa npu temneparype (120-
3) °C B teuenue (60+1) muH, %
23 KucnopogonponuaemocTs, 0 0 0 0 0 0
mr/(M-cyT)
24 | MunumanbHas quTenbHas 10 10 10 10 10 10
MPOYHOCTH MaTepHaJIa HAPYKHOTO
1 BHyTpeHHero cinoes, MRS, MIla
B CBIpbE HAPYKHOTO U
BHYTPEHHETO CIIOEB
S Pt o PACCIIOEHHIO >50 >50 >50 >50 >50 >50
KIIEEBOTO COCTUHEHUS
BHYTPEHHETO ¥ METAITIMYECKOTO
cioes, H/em
27 Kosdduupent 0,45 0,45 0,45 0,42 0,44 0,43
TEIIonpoBoHOCTH, BT/M K
28 ['pymma roprodects r4 r4 r4 r4 r4 r4
29 I'pynna BocmiiamMeHsieMoCTH B3 B3 B3 B3 B3 B3
30 JlpiMoOOpa3ytomas CriocOOHOCTh A3 A3 13 13 13 13
31 | Tokcuunocts MPOJIYKTOB T3 T3 T3 T3 T3 T3
CrOpaHus
32 | MunumanbHsrit paaunyc u3ruda 60 80 100 130 160 550
BPYUYHYIO, MM
33 Pannyc n3ruba ¢ nmpuMeHeHnEM 40 45 60 95 125 180
KOHIYKTOpa WK TpyOornda, Mm
34 | KosddurueHT SKBUBAIICHTHOM 0,007
PaBHOMEPHO-3€pHUCTOM
[IEPOXOBATOCTH
35 | Croco6 cBapKu amIOMUHUS Henmnassmumcs 31eKTpoaoM B Cpeaie MHEPTHOTO Iras3a
(TIG), BcTHIK
36 | IIpoyHOCTH CBAPHOIO COEIUHEHUS 57
amromunaus, H/mm2
37 | Crenenr cmmBkH ciaoeB PEX,% >65
38 | CooTBeTCTBHE HOPMATHBAM I'OCT 53630
39 | Cpok ciyx0bl TPYOBI IIpH 50
COOJIOICHUN TTACTIOPTHBIX
YCIIOBHH KCILTyaTalllH, JIET
IIpumeuanus:

1 - 5 x1acc — BBICOKOTEMIIEPATYPHOE PAJAUATOPHOE OTOIIIEHUE
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Puc.2.5.5.p.1 [pagux 3asucumocmu pabouezo 0asieHus om memnepamypvl mpaHCnopmupyemou cpeovl
(u3 ycnosus cpoka cyscoot 50 nem)
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2.5.6. /[numenvnaa npounocmov mpyo

HauGonpiiee pacnpocTpaHeHHE B HWHXKEHEPHBIX CHCTEMax KHWIBIX JOMOB ceidac TOMydyuiu TpyOsl,
pabouyi0 OCHOBY KOTOPBIX COCTABIISIIOT CJAEAYIONINE TUIACTUKHU:

- monmmaTuneH (PE, PEHD);

- TIOJIUATHUIJICH TOBBIIIEHHOM TepMocToitkocTu (PERT);

- monumnponuieH u ero monuduxanwu (PP,PPH,PPB,PPR)

- XJIOpUpOBaHHbIN noJuBuHUIXJI0pUI (PVC-C);

- CIIUTHIN (BYJIKAHU3UPOBAHHBIN) noausTUiIeH (PEX).
[lepBbie ueThIpe MIaCTHKA MPEACTABIAIOT U3 ce0sl SIPKO BBIPAXKEHHBIE TEPMOIUIACTHL. VX OTIMYUTENbHBIMU
0COOEHHOCTSIMH SIBJISIOTCSL CIOCOOHOCTH K TIOBTOPHOM MepepadoTKe U HaJIM4Yhe TaK Ha3bIBAEMOI0 «Ipeaesa
Jorapu(pMUYECKU-MIPONIOPLHUOHAIBHON penakcanuu». Ha mocneaneM cBONCTBE XOTENOCh Obl OCTAHOBUTHCS
nojapoOHee, TMOCKOJbKY HMMEHHO OHO  Yalle BCEro W ONpeAeisieT JOJITOBPEMEHHBIC NPOYHOCTHBIC
XapaKTepUCTUKU MaTepuana.

Kak w y MHOrux JApyrux MarepuaioB, IOJ BO3JEHCTBHEM IOCTOSHHOW HAarpy3Kd HPOYHOCTh
TEPMOILJIACTOB CO BpEMEHEM CHIDKaeTcs. B o0iiel Teopun crapeHusi MaTepuaioB 3TO SIBJICHHE MOJIYYHIIO
Ha3BaHUE «penakcanumu» ( oT Jar. relaxatio — ocnabineHue, pacciabieHne), a BbI3BaHHBIN perakcanueit
poct paedbopmammii — «mon3ydecThio». Ha ompeneneHHoMm yuacTke JorapudmMuueckoro Trpaduka
3aBHCHMOCTh BPEMEHH [0 pa3pylIeHUS OT HAdalbHOTO HAMPSHKEHHS B CTEHKE TPYObl U3 TepMoILiacTa
MIPEACTABIISIET U3 Ce0s1 MPAKTUUYECKH MPAMYIO JTUHUIO (puc.2.5.6.p.1 -yuacmox A-B).

Takast 3aBUCUMOCTh J1a€T BO3MOXKHOCThH HCIIOIB30BATH JJISI ONpPENENEHUs JUIMTEIbHOW MPOYHOCTU
Marepuajga Ha 3TOM Yy4YacTKe OJKCTpamoJuOHHbIH Merona [lamvrpena-Maitnepa (Palmgren-Miner).
OnHako, crenoi nepeHoc Ha TePMOIIACThl METO/1a, pa3paboTaHHOTO B 1945 roxy asis MeTayuioB, B JaHHOM
Cllydae MO>KHO HCHOJIb30BaTh TOJIbKO YAaCTUYHO, MOCKOJIBKY , JOCTUTHYB ONPEIEIIEHHOTO 3HAYeHUs (TOro
camMoro «Ipejaena Jorapu)MUYECKHU-TIPOIIOPIUOHABHON pellakcallii»)  HAKJIOH JIOTapu(MUYIECKOTO
rpaduka pe3ko usMeHsiercss (puc.2.5.6.p.1 -yuacmox B-C). ITO TOKa3bIBaeT, YTO Ja)Xe IMPU COBCEM
HE3HAYUTENIbHBIX HAYaJbHBIX HANMPSDHKEHUSX B CTEHKE TPyOa U3 TEPMOILIACTA Yepe3 ONpeAeTICHHBINA MePHOJT
pazpymmTcs. [IpogomKuTenbHOCTh 3TOTO Mepro/ia 3aBUCUT OT MaTepuala TpyObl, HAUaIbHOTO HANPSKEHUS
U TeMIIepaTyphl SKCILTyaTal1H.

Puc. 2.5.6.p.1 Buo epaghuxos onumenvrot npounocmu

HAYAJIbHOE HATIPAKEHHE, MIla

1 10 100 1000 1 C 10 50
Ukl rodbl

TEPMOMACTH BPEM3 DKCITIIVATAIIMHA

CEHHUTEHRA MDAMITEHNEeH

=)
b

IIpuunHy Takoro sIBIE€HUS CIEAYET UCKATh B MOJIEKYJISIPHOM CTPYKTYpE TEPMOIUIACTUYHOIO MaTepuasia. JTH
MOJIUMEPBI COCTOAT U3 OTHOCUTENBHO JUIMHHBIX MAaKPOMOJIEKYJI (LIEMOYeK HCXOJHOIO MOHOMEPA), UMEIOLINX
KOPOTKHE WJIHM JJIMHHBIE OOKOBBIE OTBETBJICHUA. Mexay cOOON MOJIEKYJbl CBA3aHBI TOJBKO (PU3NUECKUMHU
CBSI3AMHU (MOXHO Ha3BaTh MX «CHUJIaMH TpeHMs»). Iloa AnuTenbHOM Harpy3Kol LIENOYKH YKOpauMBarOTCH,
COOTBETCTBEHHO YMEHBIIIAETCA U MX B3aUMHasl CBA3b. B Kakol-TO MOMEHT BPEMEHHU «CHUJIa TPEHUS» YXKE HE
B COCTOSIHUM IPOTHUBOCTOSTH ACUCTBYIOUIMM BHEIIHHMM CHUJIaM M HAYUMHACTCA Pa3BHBAIOINAACA ITOABHKKA
MaKpOMOJIEKYJI APYT OTHOCUTENBHO JIpyra.
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[TpuMuTHBHO, TOJO00HOE SBJICHHE MOKHO NMPOUJUTIOCTPUPOBATh Ha ITabene JUIMHHBIX A0COK (puc.2.5.6.p.2
-A). ITomBITKY BBITAIMTH JOCKY M3 IITa0ems O€3yCIenTHbl, TaK KaK Cujla TpeHHUsl OO0JbIe TOPHU30HTATHHON
cunel F. Korma nocku B mrabene Hayanu JIENUTHCS HAa KOPOTKHE OTPE3KH (puc.2.5.6.p.2 -B) , BHITAIIUTH
JIOCKY YK€ HE COCTaBJISIET OOJIBLIOTO TPY/a.

Puc.2.5.6.p.2 Awnanocus saenenus peraxkcayuu mepmoniacma

A4

T L 5 T S i T % T
|| -
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L G T T T G s i B T

| .

|| ” | I*

Aot F wliplodndt & il B WintbaT F i

Tenepp mpeacraBuM, yTO BCE JOCKH B INTa0eNe HAAEKHO CKPEIJICHBI MEXAy co00il rBo3asMu
(puc.2.5.6.p.2 -C). Tenepb neneHue IJIUHHBIX JTIOCOK HAa KOPOTKHE HHUYETO HE MEHSET K HMCXOIHOU
curyauud. [{ng cmmroro nonmstuieHa (PEX) mnpocTtpaHcTBeHHBbIE XUMHUECKUE CBS3H, O0BEIUHSIONINE
MaKpOMOJIEKYJIbl B €IUHYIO CTPYKTYPY, U SIBISIOTCS CBOCOOpa3HBIMU «TBO3JAMUY». CIIUTBHIA MOJUAITUIICH
nepecTaer ObITh TePMOIUIaCTOM. Ero HEBO3MOXHO CHOBa pacIulaBUTh U copmoBarh. [Ipu moctmxeHun
KPUTHYECKOW  TeMIepaTypbl Marepuanl MHpOCTO  pa3pymuTcsa. Takue  mOJMMepbl  Ha3bIBAKOT
«peakroruiactamMu». ['padpuk  IIUTEIBHON NMPOYHOCTH CIIMTOTO MOJUATHUIICHA B JIOTapu(PMUUYECKUX
KOOpJIuHaTax ONM30K K HAKJIOHHOM MNpsSMONl Ha BCEM CBOEM IMPOTSIKEHUHU, MOITOMY pPacCuuTaTh 3Ty
IIPOYHOCTH MOKHO C JOCTaTOYHOM CTENEHBIO TOUHOCTH.

Pacuer METAJUIONOIUMEPHBIX Y IUJIACTUKOBBIX TpyO, TMpeAHAa3HAUYEHHBIX MJI1 CHCTEM
BBICOKOTEMIIEPATYpHOTo oToruieHus (5 knace skcruryatanuu) crpykryp PEX-AL-PEX u PEX-EVOH-PEX
BEJIETCSl HA OCHOBAHUHU TPEJCKA3YEeMbIX BpPEMEHHBIX I'padUKOB, YEro Helb3sl CKa3aTh O TEPMOILIACTax.
Hanuume TtoOwyek wu3noma Ha TrpaduKax JUIMTEIBHOW MPOYHOCTH JIeJIaeT pacyeT 3aBEAOMO
OPHUEHTHPOBOYHBIMHU, ITOCKOJIBKY HA CETOAHSAIIHUMN JIEHb €Il€ HE HAaKOIUIEHO JOCTATOYHOIO KOJIMYECTBa
HKCHEPUMEHTAIBHBIX JaHHBIX . Beapb U1t TOro, 4ToOBI NOJYYUTh TOUYKY Iepernda rpaduka , Hanpumep, A7
nonunponuieHa PP-H mpu remneparype 70°C Tect Hy»kHO nipoaopkath He MeHee 400000 gacos (46 set) (
cM. Puc.2.5.6.p.3 ).

He pexkomeHnayeTcsi MCMOMb30BaTh B BHICOKOTEMIIEPATYPHOM OTOIUIEHWH Takoil martepuan kak PERT.
OTOT MIACTHUK, Y KOTOPOTO OOKOBBIE BETBH Pa3BUTHI 10 OKTEHOBBIX, OTHOCHTCS K TEPMOIUIACTAM M TaKXkKe
uMeeT neperud Ha rpaduke, 0OIHAKO MPOU3BOAUTENN U MPOAABIBI IPEANOYUTAIOT €r0 HE MOKAa3bIBaTh,
yCTpeMJIsisi MPOYHOCTHBIE XapaKTEpUCTHKH MaTepuaja B OECKOHEYHOCTh M BBOZIS B 3a0NyXKACHUE
notpebureneil. [Ipuuem, nenaercs 3To He BCeraa yMBIIIJIEHHO — MPOCTO ISl JAHHOTO MaTepuaja elle He
YCIIEJI0O HAKOIMUTHCS TOCTATOYHOI'O KOJIMUYECTBA SKCIIEPUMEHTAIbHbBIX JaHHBIX.
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Omanounvle Kpuevle ONUMenbHOll npovHocmu ons PaA3iIudHO2cO0 8UOA NIIACMUKOB

Puc.2.5.5.p.3

Honunponunen PP-H 100

IHonunponunen PP-B 80
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[IpuBeneHHbIE 3TaJOHHBIE TPAQUKU MIUTEITHHON MPOYHOCTH pa3pabOTaHbl Uil OAHOPOIHBIX TPYyO W3
KOHKPETHOTO Matepuaia (MOHOTPYO).

JlJis MHOTOCIIOMHBIX  (KOMOMHHPOBAHHBIX) TpPyO, Ha KOTOpPBIE OTEUECTBEHHBIC CTAaHAAPTHI TMOKA HE
paspabotansl, HopMaTuBoM ISO 21003-2 npennuceiBaeTcsi TpaduKy IIUTEIBHONW MPOYHOCTH CTPOUTH HE B
KOOpJAMHATAaX «HayaJlbHOE HAIPSKEHUE — BPEMs JI0 pa3pylICHUE», a B KOOPJAUHATAX «HAYAIbHOE JaBJICHUE
— Bpems A0 pazpyuieHusi». Takoil moaxon  TpeOyeT MpPOBOAUTH JJIUTENbHBIE U 3aTpaTHbIE UCIBITAHUS
KaKJOT0 TUIIOpa3Mepa TPyOsl , a TIIaBHOE -OH HE TO3BOJISIET AHATUTHYECKH KOHCTPYHPOBATHh TPYOBI MOA
Tpedyemble paboune mapameTpsl.

Pe3ynpTaThl MHOTOYMCICHHBIX HCIBITAaHUN Ha JUIMTENbHYIO MpoyHocTh TpyO0 VALTEC mpoBonuMbIX B
«JlabopaTropru KOMIUIEKCHBIX UCIIBITAHUH 3JIeMEeHTOB MHxXeHepHBIX cuctem» (JIaKNDaMC) ¢ 2002 rona, a
TaKKe aHAJIU3 OMyOJIMKOBAaHHBIX TPAPUKOB TUTEIBHONH MPOYHOCTH METAUIONOIUMEPHBIX TPYO psna
npyrux npousBoauteneit (Henco, Dalpex, BorPEX mp.), mo3Bomuaum yCcTaHOBHUTH, YTO JJIS TOJTHMMEPHBIX
TpyO C apMUPYIOIIUM METANIMYECKUM CJIO€M MOTYT HCIIOJIB30BAThCs TPadUKH JJIUTEIBHONH MPOYHOCTH
COOTBETCTBYIOIICTO ITOJIMMEPa C BBEACHHEM IOmpaBoyHoro kosdduumenta  «K,p,» K HadaabHOMY
SKBHUBAJICHTHOMY HAIPSKEHHUIO B CTEHKE TPYObl. [Ipu 3TOM MOJ TEPMHUHOM «3KBUBAJIEHTHOE HAIPSKEHUE»
MMOHUMAETCS HAMPsHKEHUE , BOSHUKAIOIIEE B CTEHKE OJHOCIOWHON TPYOBI MPU TOM K€ JIaBJICHUH U MPU TEX
e TabapuTHBIX pa3Mepax, YTO U y PacCUMTHIBAEMOM MHOTOCIONHOW TpyObl. [lonpaBounbIil ko3 duimeHT
SBIISICTCS PACYETHOM BETMUMHOHN , U €r0 MOKHO ONPEAEIUTh 1o (hopmyIie:

_(D+d)| AD-25,-d K5, (-A)| 025641
“ (D-d)| AD-25,+d AD-65, (1+A)

T'ne:

D —HapyxHBIH AUaMeTp TPyOBI, MM;

d — BHyTpeHHUH AuameTp TpyObl, MM;

Oay- TONIIMHA APMUPYIOIIETO CJIOs ( ATIOMUHUS), MM;

A —OTHOILIEHHE HApYKHOT'O JMAaMETPa apMUPYIOIIETO CJIOSl K HApY)KHOMY AMAMETPy TPYOBbI;

K — oTHOIIEHNE MUHUMAIIbHOM JUIMTEIbHOW IPOYHOCTH apMUPYIOLIETO CJI0S K MUHUMAJIBHOM JJIUTENBbHON
IIPOYHOCTH MOJIUMEPA.

JUist KaKI0T0 TUIOpa3Mepa MeTaJUIONOIMMEPHON TpyOb! OMIPABOYHBIN KOA(PPHUIIMEHT paCCUUTHIBACTCS
oTnensHO (cm. mabn.2.5.6 m.1)

[lonpasounvie koaghgpuyuenmot ona mpyo VALTEC PEX-AL-PEX

Tabauya 2.5.6. m.1
Tunopasmep 12x1,6 16x2,0 20x2,0 26x3,0 32x3,0 40x3.,5

K, 2,20 2,18 2,17 1,93 2,03 1,89

Yyer mnpomonbHBIX (BAOAL oOpasyromiei) gedopmaruii  dyepe3 kodddumment Ilyaccona (1-p)
CYIICCTBCHHOI'O BJIMAHUA HA PE3YJIbTATHI paCYCTOB HC OKAa3bIBACT

Takum o6pa3om, cemeiicTBo rpadukoB mmurensbHoi npodHoctn Tpyd VALTEC PEX-AL-PEX, moxHO
BBIPA3UTh ANMPOKCUMAIIMOHHONW (HOPMYIIOi:

log(t) = —105,8616 + Smij +loglo,, /K, )x (— 27,7997 - %j (2.5.6.0.2)

rie
! — BpEMs 10 pa3pyLICHUA ,9aChl,
T — aGcomoTHas Temmneparypa, °C;
Oeq— Ha4aJIbHOE SKBUBAIECHTHOE HANPSKEHUE B CTeHKe TpyOsl, H/MM2.
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Puc.2.5.6.p.4 I'paguxu onumenvrou npounocmu MIIT VALTEC
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Knaccwvr sxennyamayuu
Bce T1pyOompoBOibl BHYTPEHHHMX HHXKEHEPHBIX CHCTEM 3/aHUl  MOABEPraroTcs TeMIepaTypHBIM
BO3JEHCTBUAM, IPOAOKUTEIBHOCTD KaK0TO U3 KOTOpeIX HopmatuBHO onpeaeneHa 'OCT P 52134-2003
(T. 26) B 3aBUCUMOCTH OT KJlacca dKcIuryatanuu (cm maoauyy 2.5.6.m.2).

Knaccor skennyamayuu no I'OCT 52134-2003

Tabauua 2.5.6.m.2

Knacc Tpaﬁ. Bpems Tmm: Bpems Tﬂﬂp Bpems Ob6nactp
OKCILTyaTallun
,°C | mpm Tpaﬁ .1 ,°C npu ,°C npu HpUMEHEHUS
rox ez » Ta.sap » 1
roa
1 60 49 80 1 95 100 lopsiuee BomocHaO)eHUE
(60 °C)
2 70 49 80 1 95 100 lopsiuee BomocHaO)eHUE
(70 °C)
3 30 20 50 4,5 65 100 HuskoremmnepatypHoe
HAMOJILHOE OTOILJICHHE
40 25
4 20 2,5 70 2,5 100 100 BricokoTemmnepaTypHoe
HaIoOJIbHOE OTOIJICHHE
40 20
HuszkoTtemneparypHoe
OTOIUICHHE
60 25 OTONUTENbHBIMU
npubopamu
5 20 14 90 1 100 100 BricokoTemmnepaTypHoe
OTOIUICHUE
OTOMUTENbHBIMH
60 25 npudopaMu
80 10
XB 20 50 - - - - XoJ101H0€E BOLOCHAOXKEHNE
B TaGmuie npuHATHI caeayommue 0003HaYCHUS:
Thas - pabouast TeMIepaTypa MM KOMOUHALS TEMIICPATyp TPAHCIIOPTHPYEMON BOJEL,
ompezenseMast 00JacTbi0 TPUMEHEHUS;
Tare - MAaKCHMalbHas paboyas TeMIepaTypa, JeiCcTBIE KOTOPOH OrpaHMYEHO 110 BPEMEHU;
Tipap - ABApUITHAS TEMIIEPATypa, BOSHUKAIONIAS B ABAPUIHHBIX CHTYALHAX [PH HAPYIICHAN CHCTEM
peryiupoBaHusl.
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Tak, s BBICOKOTEMIIEpAaTypHOTO OTOIUIeHHs (5 Kiacc), 3a S0-IeTHUM CpoK IKCIUTyaTaluu TPyOOrpoBOa
14 et nmoskeH BeAEpkuBaTh Temieparypy 20 °C; 25 ner -60 °C; 10 ner -80°C;

I rox — 90 °C, a Take, B aBapuiiHOM peXHUMeE JO0JKEH Bbaepkarh temneparypy 100 °C B teuenue 100
4acoB.

Hcnonb3ys ¢opmyny MaiiHepa , MOXHO ONpEAETUTh MAaKCHUMAJIbHO JOMYCTHMOE OSKBUBAJICHTHOE
HanpsDKEHWE B CTEHKE TPyObl IpH NEPEMEHHOM TEMIIEpPaTypHOM peXHMME B TEYEHHE 3aJlaHHOTO CpoKa
JKCIUTyaTalUu.
t= 100 , (2.5.6.¢.3)

2a, It
31ech:

t — CpOK 3KCIUTyaTallly B TOJIAX;

a; — I0JIst IeUCTBUS [-TOU TeMIIepaTyphl B TEUEHHE roja,%o;

!, — pacyeTHOE BpPEMsI HENPEPBIBHOI'O NEWUCTBUS i-TOM TeMIepaTypbl HPHU pPaCUYETHOM HKBUBAJIECHTHOM
HaMpPsKEHUW B CTEHKE JIJISL TAHHOTO peXuMa paboThl, JIeT.

Jst tpy6o VALTEC mpenenbHOE SKBUBAJIEHTHOE HAYaJIbHOE HAMpSHKEHWE B CTEHKE IS pacyeTa
JUIUTEIPHOW TMPOYHOCTH (KJIacc 5)  pacCUMTHIBACTCS B COOTBETCTBUH C TIPEICTABICHHOW Tabmuieit
2.5.6.m.3.

Pacuem cpoxa cayacoor mpyovt VALTEC ons 5-20 knacca sxcnayamayuu

Taoauua 2.5.6.m.3

IToka3zarenn PexxuMebl skcruryaranum

Temneparypa, °C 20 60 80 90 100
Bpewms netictBust 14 25 10 1 0,011416
pexumMa, JieT

Hons geficTBUs pexxumMa 27,99 49,99 19,99 1,99 0,0114
B TeueHue roaa,%

MakcuManbHOE

9KBHUBAaJICHTHOE

HaNpsDKCHUE B CTCHKE,
Mlla, nns Tpy6:

12x1,6 7,17 7,17 7,17 7,17 7,17
16x2,0 7,10 7,10 7,10 7,10 7,10
20x2,0 7,07 7,07 7,07 7,07 7,07
26x3,0 6,29 6,29 6,29 6,29 6,29
32x3,0 6,61 6,61 6,61 6,61 6,61
40x3,5 6,16 6,16 6,16 6,16 6,16
Koaddunment 3amaca 1,5 1,5 1,5 1,3 1
MIPOYHOCTH

PacueTHoe

SKBHUBAJIEHTHOE

Hanpsbkenue, Mlla

12x1,6 10,75 10,75 10,75 9,32 7,17
16x2,0 10,65 10,65 10,65 9,23 7,10
20x2,0 10,6 10,6 10,6 9,19 7,07
26x3,0 9,43 9,43 9,43 8,17 6,29
32x3,0 9,92 9,92 9,92 8,60 6,61
40x3.5 9,23 9,23 9,23 8,00 6,16
BpeMms HelpepsIBHOTO 1,36x10°" 423x10" | 88x10* | 1,35x10° | 1,55x10"
JIEHCTBHS, Yac

TomoBast 1015 2,05x107° 1,181x10" | 2,2x10™* | 1,47x10° | 1,46x107"

NoBpexaAeHU, % (a/t)
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| Cpox crryx0b! | 4,41x10° yacoB=>50 net ‘
3Has pacyeTHOE HaYaJbHOE SKBHBAJICHTHOE HANPSHKEHHE B CTEHKE TPYOBI IPH JJOITOBPEMEHHOM
HKCILTyaTaluH, MOXKHO ONPENEIUTh pabouee JaBlIeHHE ISl KaXJI0ro TUIOpa3Mepa TpyOsI o ¢popmyie:

200,,s

(2.5.6.9.4) ,rne

S- TOJIIIMHA CTEHKU TPYOBI, MM.

Pacuemnoe pabouee oasnenue ons mpyo VALTEC (knacc 5) Tabnuya 2.5.6.m.4
Hapy>xHs1ii quamerp, TonmuHa cTeHKH, Pabouee 3asiBIEHHOE JlononHuTebHBIN
MM MM JiaBieHue, 6ap pabouee 3amac NpoyHoOCTH, %o
JaBieHue, bap

12 1,6 22,0 10 120

16 2 20,3 10 103

20 2 15,7 10 57

26 3 16,4 10 64

32 3 13,7 10 37

40 3,5 11,8 10 18

W3 nmpencraBneHHo# TabaUIIb BUIHO, uTO TpyOb! VALTEC mipu 3asBIeHHOM pabodem nasienun 10 6ap u
IIPU UCIIOJIB30BAHUU B BHICOKOTEMIIEPATYPHOM OTOIUIEHUH (5 KiIacc SKCIIyaTalii) UMEIOT
nonogHuTeNbHBIN ( K Tpedyemomy o 'OCT) 3anmac mpo4HOCTH.
3HaYeHHEe PaCUETHBIX HAYAJIbHBIX SKBUBAJICHTHBIX HANPSHKCHUN B CTEHKE TPYObl, IPUHUMAECMBIX B
pacdeTax Ha JUIMTEIbHYIO MPOYHOCTD JIJISl KaXKJ0TO Kjlacca SKCIUTyaTallluy MPUBEACHBI B mabauye 2.5.6.m.5.

Pacuemmnvle nauanvuvie sK6UBaANIEHMHbIE HANPANCEHUS 8 CMEHKAX
u pabouee dasrenue 011 mpyo VALTEC pa3znuunvlx K1acco8 dKCNiLyamayuu

Taoauna 2.5.6.1.5.

Knacc 1 2 3 4 5 XB
DKCIUTyaTaI[uu

DKBHUBaJIEHTHOE

HaIpsHKEHUE,

MlIla

12x1,6 8,51 7,83 11,1 8,83 7,17 13,97
16x2 8,43 7,76 10,99 8,75 7,10 13,84
20x2 8,39 7,73 10,94 8,71 7,07 13,78
26x3 7,46 6,87 9,73 7,74 6,29 12,25
32x3 7,85 7,23 10,24 8,15 6,61 12.89
40x3,5 7,31 6,73 9,53 7,58 6,16 12,0
PacueTHoe

pabouee

aBICHUE IS

TpyO, Oap:

12x1,6 26,0 24,0 34,1 27,2 22,0 42
16x2 24,0 22,2 31,0 25 20,3 39,5
20x2 18,6 17,2 24,3 19,3 15,7 30,6
26x3 19,4 17,9 25,3 20,1 16,4 32,0
32x3 16,2 15,0 21,2 16,8 13,7 26,6
40x3,5 14,0 12,9 18,3 14,5 11,8 23,0
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2.6. Ilpasuna mpancnopmuposku u XpaHenus mpyo

B cootBerctBun ¢ I'OCT 19433, meramiononnMepHble TPyObl HE OTHOCSTCS K KaTETOPHH ONACHBIX TPY30B,
YTO JIOMYCKAET UX MEPEBO3KY JIOOBIM BHJIOM TPAHCIIOPTa B COOTBETCTBUU C MpaBUIaMH NEPEBO3KH I'PY30B,
JEWCTBYIOIMMH Ha IaHHOM BUJIE€ TPAHCIIOPTA.
[Ipu >Kene3HOJOPOKHBIX W aBTOMOOMJIBHBIX TEPEBO3KaX OYXTHI (MAakeThl) TPYO MOIMYCKAKOTCS K
TPAHCHIOPTHPOBKE TOJILKO B KPHITOM ITOJIBUKHOM COCTAaBE.
Bo uszbexxanue moBpexaeHus Tpyd UX cieAyeT YKIaAblBaTh Ha POBHYIO MOBEPXHOCTb, 0€3 OCTPHIX
BBICTYIIOB 1 HepoBHOCTEH. COpackiBaHuE TPYO ¢ TPAHCHOPTHBIX CPEACTB HE JIOMYCKAETCs.
XpaHeHre METAJUIONOIUMEPHBIX TPYO JTOHKHO MPOU3BOIUTHCA 10 yeioBusaM S5 (OXK4) , pasnena 10
I'OCT 15150 B mpoBeTpuBaeMbIX HaBeCAX WM TOMELLEHUSAX.
TpyOHBIE OYXTHI JOMYyCKAeTCs XpPaHUTh B IMTA0ENIsIX BbICOTOM HE Ooisiee 3M. [lpu xpaHeHun TpyOBI
JOJDKHBI OBITH 3aIUIIEHBI OT BO3ACHCTBHS MPSIMBIX COJTHEUHBIX JTyUeH.
[Tpu xpaHeHHU TpU OTPULATENILHBIX TeMIepaTypax, OyxTa TpyObl JOJKHA OBbITH Mepes PaclakoBKOM
BbIJIEpKaHA HE MEHeEe 2-X 4acoB IIpU TeMIeparype Bo3ayxa He Huxke +10°C.

53



3.PUTUHT U

3.1. Oobwue ceedenusn o pumunzax 0131 MemanionOIUMEPHBIX MPYO

CoenuHeHNE METATONIOJIMMEPHBIX TPYO MOXKET OCYIIECTBIISATHCS ¢ TOMOIIBIO Pa3IHYHBIX
BUJIOB (PUTHHIOB, HaHOOJIEE PACIIPOCTPAaHEHHBIE U3 KOTOPBIX MpecTaBieHbl mabauye 3.1.m.1.

OcHosnvie munwvt humuneos onsi MIIT Taoauya 3.1.m.1
Tun ¢pumuneos Koncmpyrkyus pumunea Hocmouncmea | Hedocmamku
/npouzsooumens)

O6:xuMHBIE
- JaTyHHbIE s Montupyercs MeHee HaJIe)KHBI,
COCTABHBIE —- ﬁ POXKOBBIMH 9eM LETbHBIE.
B e g KITFOYaMH. Henb3st
(Walsir; Kisan) i | Hcnonpsyiores 3aMOHOJINYMBATE.
| [ pe3b0OBbIE
} | (aconHbIE YacTH.
i 1 : ] MpHoropazoBoe
] UCHOJIb30BAHHUE.
- JaTYHHBIC LICIIbHBIC T — Mowutupyercs Hexnb3s
] B POKKOBBIMH 3aMOHOJTHYHMBATE
(VALTEC, Comisa; oS KTIOUAML
Hewing,Walsir 5 i I MpHuoropazoBoe
NTM; Henco) | | W[ — HCIIOJIb30BaHHE.
a /
- JIaTYHHBIC oe3 Montupyercs Henbzs
0GKIUMHOTO KOJbI[A 7 ﬁ POKOBBIMH 3aMOHOJIMYMBATD.
Demit: M 1 L KIIOYaMH. OnopazoBoe
( emit; etzerp as) - HCIIOJIb30BAHUE.
|
IIpecc-putunru
- JIATYHHBIC LICIIBHBIC ,=|-'_'F' - Mozxzo TpeOytor
. Ir p I'E.F_F_.__. 3aMOHOJIMYHBATD. CHEMUATBHOTO
(VALTEC; Walsir; e Hanosnee .
Frankische; Coes; | COCTaBHBIX. OgnHOpasoBoe
Comisa) =N HCIIOJIb30BaHHE.
L] Q I
-IIACTUKOBBIE - MoxHO Tpeyior
. 3aMOHOJTMYMBATE. CHEUATBHOTO
(PPSU;PVDEF) HHCTPYMEHTA.
(Walsir; Frankische; OnHopasoBoe
Henco) HCIIOJIb30BaHHE.
Marepuan
«CTapeeT».
-JIaTYHHBIC i g | Mosxno TpeOyror
—-—-I-H__ 3aMOHOJTMYMBATE. CHEMUATBHOTO
COCTABHBIC - = { Hcnons3yroTes MHCTPYMEHTA.
(Kisan;VALTEC) pe3b6oBLIe OnHOpa3oBoe
(aconnbIe yacTy. HCIIOJIb30BaHHE.

MeHee HaJIe)KHBI,
4YeM LeIbHbIC.
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NOTEPU NaBJICHUA.

—(bl/ITI/IHFI/I c HpHMOfI ) Moxno Tpyba noporas
3AMDECCOBKOI (663 it T 3aMOHOJINIUBATb. H3-3a TOJICTOTO
p h == P S He tpebyercs CJ10s1 QJIIOMUHUSL.
FHHB3H) [ i TUIIb3a. IIpounocts
(Geberit) _ COEIMHEHHUS
| l = HIDKE, YeM TIpU
; J CTaJILHOM THJIB3E.
HaaBu:kHbIE
—HaTyHHBIe i — : X T : MosxHO Tpe6y10T
— L = 3aMOHOJIMTYHBATb. CHELUATBHOTO
(TECE) ) B | Huskue norepu UHCTPYMEHTA.
| JTaBJICHMSI. TosBnsercs
[ | _|: ocyabneHHoe
: iu_- CCUeHHE TPYOHI.
-PPSU (Rotex) | j Moxno Tpebyror
_ 3aMOHOJIMYHBATb. CTIEIMAIBHOTO
Huskue norepu UHCTPYMEHTA.
JIaBJICHMSI. TosBnsiercs
ocnabieHHoe
cedyeHue TpyOsI.
Marepuan
«CTapeeT».
-PPSU c naryHHO# MoxHo Tpebyror
o 3aMOHOJIMYHUBATE. CTIEIMAILHOTO
TAJIB30H Huskue norepu UHCTPYMEHTA.
(TECE) JTABIICHHSI. TosBnsiercs
ocabieHHOe
cedyeHue TpyOsl.
Martepuan
«CTapeeT».
Push —puTnnHIrn (murexkepHoie)
-PPSU Wuctpymenr He JlaBneHue He
HYXEH. 6oiee 6 Gap.
(HO‘J'II/I(beHI/IJ'Ich'IB.(l)OH) m YcKkopeHHbIH Henp3s
(Friatherm; Walsir; MOHTAX. 3aMOHOJTMYMBATS.
B arbi) i - Huskas
| HaJIeKHOCTD.
TN | L | Marepuan
| | «cTapeer».
-JIaTyHHBIE (Itap) Moutupyercs Bozmoxno
IIeCTUTPAHHBIM TIpope3aHue
ximrodoM. Huzkue BHYTPEHHETO

ciost. Henmp3s

3aMOHOJIMYHBATh.

OcnaGieHHOE
CeueHue TpyObI.

CoenrHEHNE C TIOMOIIBIO 00X cUMHBIX (DUTUHTOB SIBIISIETCS HarOoIIee JOCTYIMHBIM IS
OOJIBIITMHCTBA MOHTKHUKOB. J[J1s1 €ro McIoHeHus TpeOyeTcsi MUHUMAIIbHBI Ha0Op MHCTPYMEHTOB
POXKOBBIX KITIOYa U KanuOp. Jaxke HeCMOTps Ha TO, UTO 0OKUMHOE COeTMHEHHE SBISIETCS pa300pPHBIM, TO
€CTh TPeOyeT MePUOIUIECKOTO 00CTyKHBaHUS (TMTOATSHKKH HAKUIHOW TalKH), CIIPOC Ha 00KUMHBIE

(UTHHTH B HECKOJIBKO pa3 MPEBBILIAET CIPOC Ha HEPa3beMHbIE COSAMHUTENN. IMEHHO «pa300pHOCTD)

00XUMHBIX (PUTHHIOB 1aET BO3MOKHOCTH UCIIOJIb30BATh UX TaM, TJIe BpeMsl OT BpeMeHU TpedyeTrcs

pa3bopka coequHeHNH (HampuMep, IPUCOEIMHEHNE BOAOHArPEBATENSI MM HACOCA).

: IBa

st coenuuenust Tpyd VALTEC pa3paboTaHbl IB€ cepyud (PUTHHTOB: 00)KHUMHBIC — CEPUH

VTm.300 n npeccoBbie — cepun VIm.200. JIutepa «11» B MAapKUPOBKE COCAMHUTEIICH - TUTIOBOE
OKOHYaHUE MAapKU (PUTHUHTOB JJIS1 METAJIONOIUMEPHBIX TPYO, OT UTATIBSHCKOTO ClloBa «multistrato»
(MHOTOCHONMHAs ). HOMeHKIIaTypa BhITyCKaeMbIX coeuHuTeNe V1m npuBeneHa B npuioxcenusx 2 u 3.

55



3.2. T'uopasenuueckue napamempul pumunzoe VIim

[Tpu xoHCTpYHMpOBaHUM (UTHHIOB I MeTaionoauMepHbix Tpyo VALTEC pa3paboTuuKu CTPEMHIINCH
CBECTU JI0 MUHMMYMa OCHOBHOM HEIOCTATOK 3THX M3/EIUHA — MOBBILIEHHOE (110 CPABHEHUIO C pe3bOOBBIMU
TpYOHBIMH (PUTHHTaMH ) TUPABIMYECKOE CONMPOTUBICHUE TTOTOKY.

N3 kypca TIMIpaBIUMKH HU3BECTHO, YTO JUIsl TPYOHOrO COEOMHMTENS  THAPABINYECKHE IOTEpH
CKJIA[BIBAIOTCA M3 IIOTEPh HA CYXXEHUE U PACLIMPEHHME IMOTOKA, JUHEHHBIX IOTEPh OT ILIEPOXOBATOCTH
CTEHOK (pUTHHra, MoTepb Ha U3MEHEHUE HAIPaBIEHHUsA IIOTOKA M MOTEPb Ha NepepacHpesiesieHre MOToKa
(pa3nenenue, cIusHUE).

OnTumuzanus KakIOro M3 JTHX CIaraeMblX SBISIETCS OCHOBHOHM 3aJaded IpHU NPOCKTUPOBAHUU
(UTHHTOB 11 METAJIOTIOIMMEPHBIX CUCTEM.
CylecTBeHHOE BIUSHME HA CHHXKEHHME THMIPABIMYECKOrO CONPOTUBIECHUS (UTHUHIOB OKa3bIBAET
NpaBUIBHBI TOAOOp yria , MOJ KOTOPBIM IMOTOK pabodyeil cpeabl BXOAUT B ILITYLEpP COCIUHUTENSA

(xoH(y30p) ¥ BeIXOAUT U3 mTynepa (auddy3op).
Koadduunent mectHOro conpotusieHus 1udpy3opa MOKHO BBIPa3UTh (HOpMYIION:

ot )

A1 -ko3pdurment Tpenus. s 1aTyHHbIX (UTHHIOB, BO BCEX TpeX 007acTAX TypOyJIEHTHOrO MOTOKA 3TOT
ko3 uuueHT nexuT B npenenax ot 0,019 no 0,04.

o — yron nuddysopa umm koHpy3opa;

n — OTHOUIEHWE OONbIIeH IMJIOMAAN IONEPEYHOTO CEYCHUs MOTOKA, K MEHBIICH (CTENeHb PacIINpEHHs
auddysopa).

®ynkuus (= f(0)uMeeT MEUHMMYM NPH HEKOTOPOM HAMBBITOJHEHIIEM ONTHMAILHOM 3HAYEHHH yria o,
ONTHMAJIbHOE 3HAYCHNE KOTOPOTO ONPEACITUTCS CICTYIOIINM BBIPAKEHHEM:

nt+1l Ay
n—1 4

oy = AN

Koaddumnment mectHoro conpoTuBiieHrs KoOH(Yy30pa onpenensiercs GopmMyoi:

oo =5l )

CnoKHOCTh BBIOOpA ONTUMAIBHOTO yIiIa CONMPSDKEHUS MOTOKOB COCTOUT B TOM, UTO, € s Auddy3opa
TaKOM yroJi IeXUT B mpenenax ot 5 no 10°, To ans koHdy3opa on cocrasnser ot 30 go 38°. Kpome Toro,
YMCHBIICHUC YyTJia (0] MMPUBOJUT K YBCIMUYCHUIO JJIMHBI TCPCXOJHOI0 y4acCcTKa, a , 3HAYUT, YBCINYUBACT
MOTCPU HA TPCHHUC.

B xone maGopaTopHBIX HCCIEZOBaHMWN Ha CTEHJAE TMIAPABINYECKUX HMCHBITAHWH OBUTM TOZOOpaHBI
Takue 3HayeHus yrioB auddys3opa u KoHPy3opa st kaxnoro ¢utunra. Koropeie obecrieunBanu Obl
MHHHAMAaJIbHBIC TOTEPH JAaBJICHUS MPH MIPOXOXKACHUN TIOTOKA B TFOOOM HarpaBICHUH.

3a cueT U3MEHEHHMS pPEXKUMOB TOKApHOHM 0OpabOTKM KOPIYyCOB (DUTHHIOB, Oblla MOHMKEHA
IIEpOXOBAaTOCTh BHYTPEHHEN MOBEPXHOCTH KaHasa. ECIM TpaJuIlMOHHO B MOJOOHBIX M3AENUSX CTEIECHb
TOYHOCTH 00paboTku ompenensuiack kBamutetroM IT 13 (momyck mnst amamerpa 8mMm — 220MKM) TO
¢utuarn VIm BBITYCKAIOTCS C TOBEPXHOCTHIO KaHaja, umeromied kBanmrer [T 10 ( momyck  muist
nuamerpa 8MM -58 MkM). B pesynpTaTe 3KBHBAJEHTHYIO IEPOXOBATOCTh KaHalA yAAJIOCh CHU3UTh Ha 14
%. OnTtuMu3NpoBaHa UIMHA U BHYTPEHHUI TuaMeTp MITylepa KaKaoro GUTHHTA.

COBOKYIHOCTb NMEPEUUCICHHBIX MEp Jaja BO3MOXHOCTb JOCTHYb it GUTUHTOB V1M TNPOITyCKHON
criocobnoct Ha 10-15 % BbIlIe, UeM y aHAJIOTMYHBIX COETUHUTENEH APYTUX MPOU3BOIUTEIECH.

Jlist Ka)10T0 KOHKPETHOTO (PUTHHTA ONBITHBIM ITyTeM OBbLTH yCTAaHOBJIEHBI KO3((PUIIMEHTH MECTHBIX
CONIPOTHBIICHUI TPH JIOOBIX 3aJaHHBIX pacxojaxXx W HalpaBJICHUSX MOTOKA, YTO JAaeT BO3MOXHOCTH
BBINOJIHATH TUAPABINYECKHE PACUETHI CHCTEM C HU3KOM CTENEHBIO MOTPEIIHOCTH.

KoaddurmenTs MECTHBIX COMPOTUBICHUN I Kakoro hutuara V71m NpuBeneHbl B npuiodiceHusx 4,3,6.
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3.3. Coeounumenu VIm

3.3.1. Mamepuan xopnyca.
Kopmyca ¢puTHHTOB, a Tak:ke HaKUIHBIC TAUKN 00KUMHBIX coeMHUTENer V1m BBIIOIHEHBI U3 JIATYHHU.
Jlamyns mipeacTaBisieT u3 ce0s JABOMHON MM MHOTOKOMIIOHEHTHBIA MEIHBIN CIIaB, B KOTOPOM OCHOBHBIM
JETUPYIOMUM KOMIIOHEHTOM sIBIIsieTCsl yuHK. [10 cpaBHEHUIO C MEIbI0 JaTyHb OOyamaeT Oojiee BBICOKOM
MPOYHOCTHIO U KOPPO3UOHHOM CTOHKOCTBIO.
B 3aBucHMOCTH OT JOJU IIMHKA B JIATYHH, OHA MOKET HAXOJUTHCS B PA3IMUHBIX (PA30BBIX COCTOSIHHSIX (CM.
maboauyy 3.3.1.m.1.).

Da3zosvle cOCMOSHUSL TAMYHEl, 8 3A8UCUMOCU OM NPOYEHMHO20 COOEPHCAHUSL YUHKA.
Tabnuya 3.3.1.m.1

[Munk,% 0- [ 3949 |49-51 |51-58 |58-64 |64-79 |79-83 | 83-100
39

®a3za npu a | a+p’ B’ B'+y Y Y+€ € g+n

100°C

Kaxmoe ¢a3oBoe COCTOSHUS XapaKTEPU3YETCS CBOCH  AIEKTPOHHO-KPUCTAIMYECKON  PElIeTKOH.
XapakTepHas IJI YUCTON Meau «kKyOuueckas miuotHo-ynakoBaHHas» ( KIIY) pemerka (puc.3.1.1.p.1.-A)
o0ycnaBiIMBaeT MIATKOCTh M KOBKOCTh MaTepHaiia. B maTyHu Takasl »ke pemeTka oOHapykuBaercs B a-(ase.
JIy1st 9McTOTO IMHKA MPUCYIA «TeKcaroHayibHas TuioTHO-ynakoBanHas» (I'TIY) pemerka (puc.3.1.1.p.1.-1),
NpUJAIoIIas MaTepually TBEPAOCTh M XPYIMKOCTb. DTUM XapakTepusyercs e-ctanus aaryHu. KyOouueckas
oowemHo-1ieHTpHueckass pemerka (OLK) (puc.3.1.1.p.1.-b) n kyOudeckas rpaHe-IeHTpUYECKas perieTka
(TUK) (puc.3.1.1.p.1.-B) cooTBETCTBYIOT 3 U Y - ha3am JaTyHH.

Puc. 3.1.1.p.1 Buowsi kpucmaniuueckux peuemox Memaiios

A b B r

Kaxxnoe u3 3Tux cocTosHUM XapakTepu3yeTcss MHIWBUYaJIbHBIMUA IPOYHOCTHBIMH XapaKTEPUCTUKAMU U
TEMIIEPATyPHBIMU HHTEPBATIAMH JUISI HarpeBa 1mo1 00paboTKy aBIeHUEM, PEKPUCTAIUTH3AIMOHHOTO OTXKHTa
Y OT)KUTA JUIsl YMEHBILIEHUS OCTaTOUYHBIX HAIPSKEHUH.

Puc. 3.1.1.p.2 3aBUCUMOCTH MOKA3aTEJIEH MPOUYHOCTH U MIIACTUYHOCTH JIATYHH OT COJEPKAHUS [TMHKA.

K % 8, Mla
60 - 500

50 | 500
Flaf ! 400

30 300
20 200

101 100

o 0 1B 20 20 40 &0

Ln, % [no macce)
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JlaTyHb oOnamaeT AByMsI KPUTUYECKUMHU TOYKaMH. Touka MakCUMAalIbHOHM MIACTHYHOCTH MPUCYIIA JaTyHU
¢ colepxkaHueM HUHKA 33%. Touka MakCHMMaJbHOM MPOYHOCTH COOTBETCTBYET JIATYHH C COJIEP’KaHHEM
uuHka 47%.( cm. puc.3.1.1.p.2). JlanbHeilllee MOBBIINICHHE KOJIUYECTBA LIMHKA B CIUIaBe Ha Kaxabld 1%
CHIDKaeT mpo4HocTh jaryHu Ha 20%. B mpaktuke Hambojee 4acTO  MCIHOJB3YIOTCS IUIACTUYHBIE B
XOJIOMHOM ¥ TOpSiYeM COCTOSHUU o (0+f) JaTyHW, a TakKe IUIACTUYHBIE TOJIBKO TIPU BBICOKUX
TeMmnepaTypax 3 JaTyHH.

[Ipumenenue pa3nUUHBIX J100ABOK MO3BOJSET MOJydYaTh JATYHU C 3apaHee 3aJaHHBIMU CBOMCTBaAMHU (CM.
mabauyy 3.1.1.m.2).

Bauanue npucaook u 006a6ok na ceoiicmea 1amyHu.

Tabnuya 3.1.1.m.2

Buja npumecn Bauanue na ceoiicmea namynu

Keneso -Fe CrniocobcTBYyeT M3MeNbYeHNIo 3epHa. [1oBbIIIaeT MexaHUnYecKue U
TEXHOJIOTUYECKHE CBOMCTBA. B KpEMHUCTBIX JIaTYHSAX CHIXKAET
aHTU(PHUKIIMOHHBIE CBOMCTBA, YMEHBIAET KOPPOIUOHHYIO
CTOMKOCTB.

AmomuHui -Al [ToBbIlaer TBEPAOCTH U MPOYHOCTH, KOPPOZUOHHYIO CTOMKOCTb.
CHMXaeT miIacTUYHOCTb.

Mapranen -Mn IToBbIIITacT MEXaHHUYECKHUE CBOMCTBA.

Omnoso -Sn IloBbI11a€T TBEPAOCTD, IPOYHOCTH U KOPPO3UOHHYIO CTOMKOCTD.
CHmxkaeT m1acTU4HOCTb. [Iprnaer XpynkocTs B X0I0JHOM
COCTOSIHUH.

Hukens -Ni IToBpImaeT pacCTBOPUMOCTh LIUHKA B MEAH [0 MTOJIHOTO

ucue3HoBeHHs B'-(asbl. [IoBbIIaeT KOPPO3UOHHYIO CTOHMKOCTb.

Csuneun-Pb VYiydiraer nogaTauBOCTh JATYHH TOKapHOW 00paboTKe U
IIPECCOBAHUIO.

Kpemunii-Si [ToBbIlIaeT aHTUKOPPO3UIMHBIE U JIMTEHHBIE CBOWCTBA.

Mpibsk -As IIpenoxpaHser 1aTyHb OT BBIMBIBAHMS LIMHKA B IIPECHOM BOJE U

IIPH BBICOKUX TEMIIEPATypax

®ocodop -P IloBbI1IaET TBEPAOCTD, CHUKACT INIACTUYHOCTD. Y CKOPSIET POCT
3epHa.
Cypsbma -Sb IIpuBOOUT K pa3pyLIEHHUIO JIATYHH IIPU FOPSUYEH U XOJIOAHOU

00paboOTKe TaBICHUEM.

Cepa -S VYXyzamaer Bce CBOWCTBA JaTyHHU.

Jlnst u3rotoBieHus: GUTUHTOB V1m WCHOIB3yeTcs JaTyHb ¢ copepykanueM meau 58% (CW617N no EN
12165, JIC59-2 mo 'OCT 15527). B cranmapTax pa3IuyHbIX CTPaH 3Ta JJATYHb UMEET CIECTYIONINE
0003HAYCHHUS:

- cranapt EN -CuZN40Pb;

- cranzapt ASTM - C 38000;

- Hopmbl DIN (17760 ) —2.0402;

- craggapt BS — CZ 120;

- ctangapt JIS — C3603 .

CrangapThl Ha COCTaB JaTyHU NPUBEIEHBI B NPULOHNCEHUU 7.
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Coneprxanue B cruiaBe cBMHIA He npebimaet 1,9%. Takoil cocTaB rapaHTHpYeET OCTATOYHYIO MPOYHOCTH
U3JeNus, a TaKKe IO3BOJSET JIETKO MPOM3BOAUTH €ro TOpsiuyi0 OOBEMHYIO IITaMIOBKY, TOKApHYIO
00paboOTKy U Hape3Ky Pe3bOBbl.

Kpome TmiarenbHOro BXOAHOTO aHadu3a UCXOJHOTO ChIPbsl HA 3aBOJIe-U3TOTOBUTENE, COCTAB JIATYHU
KOHTPOJHMPYETCS Ha o0pa3iiaXx TOTOBBIX M3IENUN U3 KaXA0W moctynatomieit B Poccuto maptuu. KoHTponb
cocraBa mpou3BoAuTcs B JlabopaTopuu KOMILUIEKCHBIX HCIBITAHUN AJIEMEHTOB WHXKEHEPHBIX CHCTEM
(IaKH2nHC, Canxkm-Ilemepoype).

Kopnyc n HakuaHas raiika GUTHHTOB UMEIOT TajbBaHOMOKPBITHE U3 HUKETIS.

B Hacrosiiee Bpemst psn ¢GupM, BBITYCKAOMMX (UTHUHTH JUISI METAUIOIUIACTUKOBBIX TPYO, HCIOJB3YeT,
TaK Ha3bIBAEMYIO, «NUULEBVIO IamMYHbY 0€3 HapYKHOTO 3aIIUTHOTO MOKPBITHS, KOTOpas UMEeT 0003HauUeHUE
DZR (DeZincification Resistance — cToiikasi K BRIMBIBaHUIO ITUHKA). «[luteBasy gaTyHp mojyqaeTcs MyTémM
No0aBJICHHUsSI B CIUIAB MBIIIbSIKA, KOTOPHIM  WHUIUUPYET IIOJIHOE PACTBOPEHHME IIMHKA B MEAH U
ucuesHoBenne B-dasel TBepmoro pacteopa. [lo EN 12165 sta naryns umeer oboznaueHme CWO602N
(ASTM —C35330;EN —CuZN36Pb2As; JIS- CZ 132), oqHako HaJlUYue MBIIIbSKA B 3TOM JIaTYHU BBI3bIBACT
Cepbe3HBIC OMACeHWs MPHU HCIOJB30BaHUM  (DUTHHTOB Ha BOJOMPOBOJE XO3SHUCTBEHHO MHUTHEBOTO
Ha3HAYCHUS.

OGupma VALTEC s.r.l. He monuia mo NyTH MCHOJb30BaHUS «IHUIIEBOW» JaTyHU IO
CIIEYIOIIUM COOOpaKEHUSIM: JIETUPOBAHUE JIATYHU NEHCTBUTENILHO CBSA3BIBAET LIMHK M MPEIOTBPAIIAET €ro
BBIMBIBAHHE, OJHAKO ATOT METOJ HUKAK HE 3allMIIaeT JIAaTyHb OT XUMHUYECKOH , 3JIEKTPOXUMHYECKOH , a
TNIaBHOE — TMOMANUIAMOBOM Koppo3mu. Bemp u cama Menp Tpu HEONArONMPUSTHBIX YCIOBHUSX — MOXKET
JIOCTAaTOYHO aKTUBHO KOPPOAUPOBATh.

SI3BeHHAast KOPPO3HUsI IATYHU HauOOJIee YacTO MPOSBIISIETCS B MECTAX MOBBIIIEHHONW TYpOYIEHTHOCTH
MOTOKA: B 30HAX PE3KOr0 U3MEHEHUS HANpPABJICHUS MMOTOKA U U3MEHEHHS CEUCHHUs KaHayla. A BeIb UMEHHO
3TH 30HBI ¥ IPUCYTCTBYIOT B JTI0O0M (pUTHHTE.

["anpBaHMYeCcKOE MOKPBHITHE JIATYHH TMO3BOJSET 3alIUTUTh €€ OT ropas3/io OONbIIEro KOJIHYecTBa
HEONaronpusATHBIX BO3JEHCTBUM, YeM JiermpoBaHue. B YacTHOCTH, HUKeNEBOE MOKPBHITUE OTIMYHO
3alUIIaeT JaTyHb OT pa3pylleHHss HOHAMM XJopa W aMMuaka. HamomMHUM, 4YTO XJIOpUpOBAHHE BOJIbI
MIPOM3BOJUTCS Ha BOJ03a0OPHBIX CTAaHLUAX IJIS ee 00e33apakuBaHMsI, a aMMHUAK J0OaBISETCs B IpoLecce
XUMBOJIOTIOJTOTOBKM KOTJIOBOM BOJBI JUIsI CHUXKEHUSI COAEPIKaHUSI KUCIOPO/a.

3.3.2. Ocobennocmu KoncmpyKkyuu Kopnyca.

Ecnu paccMOTpeTh KOHCTPYKIIMIO OOBIYHOTO pe3b00BOTO CroHa B cOOpe, TO B €r0 COCTaB BXOAUT My(Ta U
NpyKUMHasl Taiika. ["aifika mputsruBaeTcss K MydTe, TEM CaMbIM BO3JCHCTBYS Ha YIUIOTHUTEIbHBIN
Marepuai (JeHty ®YM unu jeH) U MOJTHOCThIO TePMETU3HUPYS COCTUHEHHE.

B dutunarax VIim ¢ mepexoiaoMm Ha HapyXHYIO TPYOHYIO pe3bOy poJib IPHKMMHOM TalKK UTpaeT
crnienuanbHblii OypTuk (puc.3.3.2.p.1- I). OH OIHOBPEMEHHO OTpPaHUYMBAET 3aXOJ] PE3bObl B OTBETHHII
COEIMHUTEIb, MPEJOXpaHssl 00KMMHOE KOJBIO0 OT M3JIMUIHEH nedopManuu mociae cMbIKaHus. MHorue
M3TOTOBUTENIM TOA00HOr0 OypTHKa HE JIENAIOT U3 COOOpa)KeHUH SKOHOMHMM MeTaiuia. B pesynprare xon
pe3b0bl HUYEM HE OTPaHUYMBAETCS M KaueCTBEHHOE YIUIOTHEHHE COeIMHEHUS CO3AaTh 3aTPyIHUTENIBHO.

s ynobctBa MOHTaka Ha KOpITyce O0KUMHBIX (UTHHTOB V71m UMEIOTCS CleHUaNIbHbIE TUIONAIKH

MOJT POXKOBBIM KitoU (puc.3.3.2.p.1-2) . PaccTogHMEe MEXAYy MNapauIeIbHBIMU IJIOCKOCTSIMU JIBYX TaKHUX

IUIOIIAZIOK Ha TPOTUBOIOJIOKHBIX CTOPOHAX (PUTHHTa TOYHO COOTBETCTBYET CTAaHIAPTHOMY paszMepy

poxkkoBoro kitoya. [logoOHbIe TUIOIIANKK €CTh Ha M3JENUSIX MHOTHUX (upM, HO Ha HHUX, KaK MpaBuUio,

MOMEMIAIOT BBIIYKIbIE JUTEPhl ( TOBApHBIA 3HAK, IWAMETP), YTO HCKIIOYAaeT HUX IEepBOHAYAIBHOE
npenHasHadeHue. Y QUTUHroB V7m IUTEphl Ha IUIOMIA/IKaX HE BBICTYMAIOT 3@ UX TUIOCKOCTH.

VY TOIUIeHHBIE TUTEPBI UMEIOT U elle OJJHO HeMaJloBakHOe Ha3HayeHue. Ha ¢oopmoocHacTke, B

KOTOPOI M3roTaBIMBAIOTCS (PUTHHIHU, 3TU JUTEPHI - BBIMYKJbe. [10 cTeneHn u3HOCa BBHIMYKIIBIX JUTEpP Ha

OCHACTKEe MOXHO CyIUTh O CTeleHH u3Hoca (GopMmbl. Takum 00pa3oM, yMEHBIICHHE TNTyOUHBI JUTEP Ha
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TOTOBOM HU3ICINU OOJIXKHO CaMO CI/IFHa.HI/ISI/IpOBaTB (0] H€O6XOI[I/IMOCTI/I 3aMCHBI OCHACTKMN. q)aKTI/I‘IeCKI/I,
kaxnas popma paccuntana Ha 100000 1IUKIIOB, TTOCIIE YETO OHA MOJJICKHUT 3aMEHE.

Puc. 3.3.2.p.1. Oboicumnoti hpumune Puc.3.3.2.p.2. [lpecc-¢pumune

1-monmasicnolil 6ypmux;

2-MOHmMAdACHAS NAOWAOKA C TUMEPAMU;
3-0usnexmpuueckoe Koavyo (megaon);
4-ynnomuumenvhule konvya (EPDM);
5-0borcumnoe paspesroe KOIbYo (Cyxaps);
6-HaAKUOHAA 2alKA,

7 —npecc-eunb3a us Hepoicaseiowjels cmani,;
8-guxcupyrowasn oboiima (PERT);
9-moumasicuwvlll pacmpyo.

3.3.3. Ynnomnumenwvnwie konvua

JlocToOMHCTBa Ja)ke caMoro XOpOUIero OOKMMHOTO COEAMHMUTENS MOTYT CBECTHCh Ha «HET», €CIIH OH
YKOMIUIEKTOBaH HEKAYeCTBEHHBIMH YIJIOTHUTEIbHBIMU KoJibLlaMU. OHU HEU30€KHO MOPBYTCS e€Ile Ha
CTaJIM MOHTa)Ka U BMECTO CEPbE3HOI0 COCTMHEHUS TOTy4YaTCsl CEphe3HbIe MPOOIEMBI.

Ilenb ymIOTHUTENBHBIX KOJel B (UTHHTaX A METAUIONOJIMMEPHBIX TPYO — KOMIEHCHpPOBATh TY
MUKPOCKOIIMYECKYIO JAedopManuio BHYTPEHHETO CJOsS TpPYyObl, KOTOpas BO3HHMKAeT IIPH Iepemnanax
TeMIIepaTyp TPAaHCHOPTUPYEMOH cpelibl. B ToM ciiydae, Korjga COeIMHEHHE HAYMHAET «CJIE3UThCS MOCTe
nepexo/ia ¢ ropsyeil cpejibl Ha XOJIOAHYI0, MOXKHO C OOJBIIION CTETIEHBbI0 YBEPEHHOCTH YTBEPKIATh, UTO
MpPUYMHA 3aKITI0YaeTCs B HEMPaBUIBHO MOJOOPAHHOM MaTepuaie YIIOTHUTENbHBIX KONell. BaxHyto pob
UTPAIOT NTOKA3aTellb TBEPAOCTH, YACIbHBIA BEC PE3UHBI U AJIACTUYHOCTHU MO OTCKOKY.

TBepAOCTh pe3UHBI XapaKTepU3yeTCsl CONPOTUBICHUEM BJIABJIMBAHUIO B PE3UHY METAINIMYECKON WIJIBI
WJIU TIapuKa (uHOeHmopa) o1 NEHCTBUEM YCUIIUS CKaTOU
MPYKUHBl WIH NOA ACHCTBUEM TIpy3a. s ompeneneHuss TBEPAOCTU PE3UHBI MPUMEHSIOTCS pPa3IMYHbIE
TBepaoMepbl. YacTo miisi onpeesieHus] TBEPAOCTH PE3WHBI UCIIONb3yeTcs TBepaomep TM-2 (tuma [lopa),
KOTOPBIN MMEET NPUTYIUICHHYIO UTITY, CBA3aHHYIO C MPYXUHOM, HAXOAAIIEHCs BHYTpU pubopa. TBepaocTs
ompejenseTcs TAyOWHOW BAABIMBAaHUSA WIJIBI B OOpa3er MoJ JACWCTBUEM CHKATOH NPYXHUHBI MPH
CONPUKOCHOBEHHHU ILIOCKOCTH OCHOBaHMS Mpubopa ¢ moBepxHOcThi0 oopaszna (I'OCT 263). Baasnusanue
UTIIBl  BBI3BIBACT MPOMOPIMOHATBHOE IMEepPeMENIeHUEe CTPEeNIKd Mo IKane mnpudopa. MakcumanbHas
TBEPAOCTh, COOTBETCTBYIOIIAs TBEPAOCTH CTEKJIA UM MeTasuia, paBHa 100 ycimoBHbIM enuHuIaM. Pe3nHa B
3aBUCUMOCTH OT COCTaBa M CTENEHM BYJKaHU3AIlMU UMEET TBEPAOCTh B mpeaenax oT 40 mo 90 ycmoBHBIX
eanHul. C yBETUYEHUEM COJEPKAHUS HAMOJHUTEIEH U YBEIMUYEHUEM MPOJOKUTEIIBHOCTH BYJIKAHU3ALUU
TBEPOCTh MOBBIILIAETCS; MATUYNUTEIN CHUKAIOT TBEPAOCTh PE3UHBL.

60



VY aenbHbI Bec pe3sMHbl XapaKTepu3yeT KauyecTBO €€ MPECCOBAHMS M KOJIMYECTBO HAMOJIHUTENS (Caxku).
«Prixnasy, cmabompeccoBaHHas pe3WHA 3HAYUTEIHHO YCTYMAeT IO MPOYHOCTHBIM XapaKTEPUCTHUKAM H
penaKcaluoOHHBIM CBOMCTBAM MaTepuaity ¢ 0oJjiee BRICOKOH TNIOTHOCTRIO (cM.puc. 3.3.3.p.1; p.2).

Puc.3.3.3.p.1 Hanonnennoiii EPDM niomnocmoeto | Puc.3.3.3.p.2 Hanonnennwviii EPDM niomuocmoio
1.05 2/cm3 noo muxpockonom 1,22 2/cm3 noo mukpockonom

Jnst mpecc-pUTHUHIOB HEMaJIOBAXXHYIO POJIb UTPAET TaKkKe PACHOJIOKEHUE YIUIOTHUTEIbHBIX KOJIell Ha
HITyLIEpe OTHOCUTEIBHO 30H 00KaTUsI IPECC-HACAIKH.

eno B Tom, 4TO yIpyrue CBOMCTBA JIIOOOTO 3acToMepa HE JIMHEWHBI U HOCAT PE3KO BBIPAKCHHBIN
pellaKCallMOHHBIN XapaKTep, TO €CTh 3aBUCAT OT peKUMa Harpy>KEHUsl, BETHUMHBI, BPEMEHHU, CKOPOCTH (TN
4acTOThl), MOBTOPHOCTU AedopMaluii U TeMneparypbl. YIUIOTHUTENIbHBIE KOJIbIIA, HAXOSIIMECS B 30HE
o0XaTHsl Mpecc-Hacaaku paboTalT B ropas/io >KECTKUX YCIOBHUSX HATrPYKEHUS, YeM TakKue K€ KOJbIIa,
pacrojoKeHHbIe BHE 30H PaJMajIbHOrO O0XKaTus. YCKOpEHHas MOTeps TaKUMHU YIUIOTHUTEISIMU CBOMX
AIACTUYHBIX CBOWCTB CO BpEMEHEM HEM30€KHA, UTO MPUBEIET K MPOTCUKAM.

JlBa yIIOTHUTENBHBIX KOJbIA HA IITyUEepe coeaunutene VIm wusrorosiensl uz E.P.D.M.

(omunen- nponunen- Ouen- monomep, CKOII; ethylene propylene diene monomer rubber). EPDM
MOJYYaOT COMOJMMEpPU3ALUEl ATUJIIEHA C MPONWIEHOM M JMEHOM Ha Karanuzarope llurnmepa-Harra B
pacTBope wunu u30bITKe monunponmieHa. He mmactudunupyercs. Bynkanuzupyercs OpraHHUYECKUMHU
MepOKCHUIaMu, Cepoil Uil (eHOI-PopMalIbIETUIHBIMA CMOJIaMHU.

[Tokazarenu mpoyHocTd U AoAroBe4HOCTH EPDM  mpeBOCXOIST XapaKTePUCTHKU aKPHIOHUTPUI—
OyramumeH- Kaydyyka (HuUTpwiI-OyramueHoBas pes3wHa; NBR; mnepOyHaH), KOTOpBI NpPUMEHSAETCS
OOJIBIIMHCTBOM H3BECTHBIX MpOU3BOAUTENCH PUTUHTOB( cM. mabuyy 3.3.3.m.1.).

Cpasnumenvnuie xapakmepucmuxu EPDM u NBR
Tabnuua 3.3.3.m.1

No Haumenosanue noxazamens NBR EPDM

1 Y nennHBIN Bec 1,31 1,22
HaITOJTHEHHOTO Kay4JyKa,
r/cm3

2 IIpenen npoyHocTH Ha 10-30 10-30 (VTm-30)
pa3pbIB (I HAOJIHEHHOTO
Kaydyka), Mlla

3 DNacTUYHOCTb 110 OTCKOKY
P TeMIIeparype:
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3.1 | 20°C 14-44 36-52 (VTm-48)

3.2 100 °C 40-63 44-80 (VTm-70)

4 OTHOCUTENBHOE YAJIMHEHHE 100-400 100-400 (VTm-300)
IIPH pa3pbiBe

5 [TocTostHHAs paboyas 70 90
temriepatypa, °C

6 KparkoBpemenHas 110 150
temMriepatypa, °C

7 TemmnepaTypa CTEKIIOBaHUS, -35 -60
°C

8 Ocrarounas nedopmanus 70-20/60 100-20/60
°C-°C/%

9 CHMXeHre NpOYHOCTH NPU 23% 15%
HCKYCCTBCHHOM
«CTapeHUN»

(70 yacoB npu
TeMIlepaType BO3ayXa

150°C)

10 TBepnocts no [lopy 35-95 30-95 (VTm-70)
(mkama A)

11 CTOUKOCTD K na HET
YTJI€BOJOPOAAM

EnuHCTBEHHBIM CyIIECTBEHHBIM HeAocTaTkoMm yruioTHuTened n3 EPDM  sBnsercs wux cmabas (o
cpaBHeHHI0 ¢ NBR) crolikocte Kk kuakuMm —yrieBojoponaMm. IlosTtomy, mpu  HMCIONBb30BaHUU
METAJUIONOIMMEPHBIX TPYO Uil TOIUIMBONPOBOAOB, HEOOXOAMMO 3aMEHATh YIJIOTHUTEIbHBIE KOJIBLA
¢utnHroB Ha ymotHutenu u3 NBR. Ecam 3HaunTenbHbIe mepemnasl TeMIEpaTyp B TOIUIMBOIPOBOE
OTCYTCTBYIOT, TO GUTUHIH VTm MOXHO MCIIOJIb30BaTh 0€3 YIUIOTHUTENbHBIX KOJIEL.

3.3.4. /lurnexmpuueckana npoxkiaoxka

[Tpoknaaku u3 TedioHa, KOTOPHIMH KOMILJIEKTYIOTCS (PUTUHTH
VTm.300 (puc.3.3.4.p.1), MPEAOTBPALIAIOT ANEKTPUUECKUIN
KOHTakT MEXIy JIaTyHbIO COEJUHUTEN U  aJIOMUHUEM
COCIMHIEMOU TPYOBI.

OTH TNPOKIAAKH TaKKe CIOCOOHBI  3alIUTHTh oT

AJIEKTPOTPOOOsT MeXAy (GUTHUHTOM W TIOMHUHHUEM JaXe TIpHu

NOMAJaHUU  OTOJIGHHOTO  (pa3HOrO MPOBOAAa HAa  KOPIYC
"',;u.:',,':,':"uf,:“ coemuHuTeNns. OTCYTCTBHE JAaHHBIX MPOKIANOK TNPHBOAUT K
co3maHuio TranpBaHumdeckod mnapel Al-Cu, 4Tro MOXET cTarh
MIPUYUHOMN BJIEKTPOKOPPO3UH.

Kpome Toro, mnpokmagkud 3JIEKTPUYECKH Pa3MBIKAIOT
TpyOOIIpOBOJ, Jenasi €ro B IEJOM HE3JIEKTPOIPOBOAHBIM U
0€30IacHbBIM. B npecc-puTuHrax VTm.200 pOJIb
TUAJICKTPUYECKON TPOKIAIKM WIrpaeT TUIACTHKOBasi 000iMa,
yIepKUBAIOIIAs THIIb3Y HA KOPITYCE COSTMHUTEIIS.

Puc.3.3.4.p.1
Husnexmpuueckas npoknaoxka Ha
wmyyepe gumunea
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3.3.5. Humezpupoeannwlii wimyuyep

Puc.3.3.5.p.1

Koncmpykyuu wmyyepos pumunzos

VTErpHpoaanH s S Takpacyd

B |
By
10 B
P!

(puc.3.3.5.p.1).

J ] CHUCTEMBI YBCIIMYHUBACTCA BABOC.

H @urtuaru V1m MMEIT UHTETPUPOBAHHBIN WITYLIEDP, TO
:ﬁ_l ecTb Kopryc (GUTHUHTa U IITyHEp NPEICTaBISIIOT €AUHOE,
. HEpa3bEMHOE U3JEIINE.

.

.

3.4. Oosrcumnvte pumuncu VIim.300

Puc.3.4.p.1. Oboicumnot
dumune VIim.300

=4

pa3pe3Horo kojbla («cyxaps»). CMbIKaHHE IPOUCXOAUT TIPU

TCPMETUYIHOT'O COCAUHCHUA HC TTOJTYUUTCA.

Puc.3.4.p.2. Cmaouu obxcamuss MIIT
HAYANT OEHCATIHA OBMATUE JABEPLLUEHS

Puc.3.4.p.3. Pasnuuue 00cumnbix Koey NaTyHHOI OpeOPEHHOI TPYObL.

'CYHAPL" M3 TPYERI "CYXAPE" WA CHWPANK

a0y I'poBepa. Ilpu 3aTspKke ralku BMECTO

MOXKECT IIPUBECTU K €€ MMOBPEKIACHHUAM.
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Pan  mpowussogurenen BBIITYCKAIOT  (PUTHUHTH
METAJUIONOJIMMEPHBIX ~ TPyO0 € COCTaBHBIM INTYLEPOM

C TOukM 3peHHs] TPOU3BOJACTBA U KOMMEPILUHU -3TO
LTy weynsp OYEHb HSKOHOMHMYHOE PEIICHHE, TIOCKOJIbKY 3HAYUTEIbHO
1 COKpalIaeT KOJUYECTBO BBITYCKAEMbIX THIIOPA3MEPOB.

OnHako, MpU MOHTaXXE CHCTEMBI BMECTO OJHOTO «ciaboro
' 3BEHa», KakuM BCerjga sBIsSeTcs J1000e COeAMHEHHE,
I10JIy4aeTcs cpasy nBa. BeposTHOCTH «OTKaza»

[Tpunuun paboTs! 06xuMHOTO coeaunutens V71m.300 3akitoyaercs B
CO3JJaHNU 30HBI 00KaTHS 32 CYET CMBIKAHUS OOKMMHOTO JIATYHHOTO

BO3JCHCTBUU HA «CyXapb» KOHYCHBIX MOBEPXHOCTEW HAKUIAHOW raiiku
U Tylepa GUTHHTa BO BpeMs 3aTsDKKU HAaKUAHOM raiiku (puc.3.4.p.2).
[Tockonbky HakuHAas raiika B 00’)KUMHOM COEIMHUTEIHN UTPAET YHCTO
MOHTAKHYIO POJIb, HU B KOEM CJIy4ae HE JOIYCKAeTCsl UCIOIb30BaHUE
IIPU €€ YCTaHOBKE UCIOJIb30BaHNE KaKUX-JINOO YINTIOTHUTEIbHBIX
MarepuayioB. VX nmpuMeHEeHHE HE TO3BOJIUT FaKe 3aHATh PACUYE€THOE
MOJIOXKEHUE, BCIEICTBUE YETO «CYyXaph)» OCTAHETCS Pa30OMKHYTBIM, U

«Cyxapb» coegunuteneir VIm. 300 BbIONHSETCA U3

B nponaxe MOXHO BCTPETUTH OOKUMHBIC

— (buTHHTH, T]Ie 00’)KUMHOE KOJIBIIO U3TOTOBJICHO U3

E JATYHHOM JIEHThI, HABUTOU B criupaisb (puc.3.4.p.3).
Takoe KoJIbIT0, OOJIBIIIE TOX0XKEE HA TPYKUHHYIO

aKCHaJIbHOIO 00KMMAa KOJIBLIO HAYUHAET «CIUPATh»
BEPXHHI CIIOH METaJUIOMIACTUKOBON TPYOBI, YTO



3.5. IIpecc-coeounumenu VIim.200

Puc.3.5.p.1 Ipecc-coedunumens [Mpunuun co3ganus HpeCC—COGf[I/IHeHI/IH 3aKJII0YAeTCs B PAJHaIbHOM
VTim.200 00KaTUM METAJJIONOTUMEPHOH TpPyOBl Ha MITYHEpEe C MOMOIIBIO
CHEeLHATBHOTO Tpecc-uHCTpyMeHTa. Dukcarus OTIPECCOBKHU
obecrieunBaeTCsl THIIb30M W3 HEP)KABEIOMICH CTaM, JIATYHH WIH
AIIOMHUHHUSL.

B mpomecce onpeccoBku mpoucxoauT Aehopmaius CTEHOK TPYOBI,
BHYTPEHHUH CIIOM YaCTUYHO «BJIaBIUBAETCS» B MPOTOUYKU HITYIIEPa,
co3laBasi MPOYHOE, TePMETHYHOE COEAMHEHHE, 3aIIMIICHHOE OT

«CITOJI3aHH».

Kak yxe roBopuiioch paHee, BaXHO, YTOOBI 30HBI MaKCHMAJIbHOTO

06)KaTI/I$I HC COBIagaJini C MECTaMH PACIOJOKCHUA YIIJIIOTHUTCIIBHBIX KOJICII. B IMPOTUBHOM CJIy4uac, B
MaTepHalie KoJell H3HAYaIbHO CO3/Ial0TCs MOBBIIICHHBIC HAMPSDKEHUS, KOTOPHIE B TPOIIECCE IKCILTyaTalluu
NPUBOAST K HEOOpAaTHMMBIM OCTAaTOYHBIM AedopManusM B YIDIOTHUTEIRHOM MaTepuaiie. B pesynbTare,
VIUIOTHUTENIW  TEPSAIOT CBOM YIPYI'HE CBOMCTBA M IEPECTAIOT KOMIICHCHPOBATh TEMIIEPATypHBIE
nedopmaru CTEHOK TPYOBI.

Otcrofa ciemyer BaXHOE MPABHIIO: MITYIEp (PUTHUHTA JOKEH OBITh pacCUYUTaH Ha OIMPECCOBKY CTPOTO
OMMPCACIICHHBIM THUIIOM IMPECC-HACAAKU.

ITockonpKy eQuHOrO cTaHjgapra Ha  pa3Mepbl M OYepTaHUs IITYLEPOB HET, B HACTOALIEE BpeMs
pa3paboTaHo TOCTATOYHO OOJBIIIOE KOJMYECTBO BUAOB MPECC-HACAIOK, KaKIas U3 KOTOPBIX COBMECTHMA C
OTIpEICIICHHBIM THIIOM (UTHUHTOB (CM. npunodcerue §).

Hepenko B cpencrBa mH(pOpMAIUK MOSBISIOTCS CBEICHHSI O TOSBICHUU «YHHBEPCATBLHBIX» (DUTHHTOB,
KOTOPBIE MOYKHO OTIPECCOBBIBATH JIOOBIM THUIIOM IMPECC-HACAAO0K. XOTEJIO0Ch OBl MpenocTepedb NOTPEOUTENS
OT 9TOW HEXUTPOHW PEKIAMHOH YIIOBKH — IICHAa TaKOTO «YHUBEpCAIM3Ma» - MPOTeYKa (UTHHTa B CAMOM
HEJIAJICKOM OYTyIIeM.

[Ipecc-putunrn VIm.200

Puc.3.5.p.2 Hauano u 3a6epuienue onpeccosku pumunea
,pacCUUTaHHbIE ~ Ha  OIPECCOBKY

HAYAND QM PECCOEKKM CNPECCOBKA JABEPLLUEHA Hacankamu Tuna «THy (1o Karanory
il 3 REMS), B 30Hax, riae HOeUCTBYIOT

Y e ,J COCpPEIOTOUYCHHBIE paguanbHbIC

E :';war- YCUJIUA, HMMEIT  NPSIMOYTOJIbHBIE

‘ BBITOYKH, B  KOTOpBIC npu

—| LLJ-I—I-q 3alIPpeCCOBKE  BJIABJIIMBAETCS  IOJIH-

ATUJIEH BHYTPEHHEro ciod. Takum

™ obpaszom, co3/1aeTcst MIPOYHOE

HECII0JI13aI011Iee COCMHEHHE

(puc.3.5.p.2). Ecim Ttenepb cpe3arhb
THJIB3Y U TTONPOOOBATH CHATH TPYOYy, TO 3TO HE YAACTCS CIejaTh MOKa HE OyAyT «OTOPBaHBI» OT TPYObI
00pa3oBaBIIMECs TTOTMATHICHOBHBIE KOJIBIIA.
I'mnp3a coegunuTeneit VIm.200 BemonHEeHA U3 JerupoBanHor cramu Mapku AISI 304 ( cooTBeTcTBYET
Mapke 08X18H9 mo T'OCT 5632 ).ConmepkaHHe HEKENATEIbHBIX IPUMECEN B CIUIABE CBEAEHO [0
MUHHUMYMa. B wacTHOCTH, conepxaHue cepsl cocrasisier He O6oinee 0,004% (mpu Hopme He Gonee 0,02%)
(eM. mabauyy 3.5.m.1). Takas cranb o00JamaeT MPEeKpPacCHOW CTOMKOCTBIO TPOTUB XMMUYECKOH,
AJIEKTPOXMMUYECKOH M MEXKPUCTAUUIMTHOM Koppo3uu. Bwmecre ¢ Tem 53Ta HepkaBerollas CTajb
JOCTaTOYHO IJIACTUYHA U MTOJIAETCS ONPECCOBKE TAXKE PYUYHBIM HHCTPYMEHTOM.
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Ceoticmea koppo3suonno-cmotikou cmanu AISI 304 (08X18HY9)
Tabnuuya 3.5.m.1

No HauMmeHnoBaHHE moka3zaTeiist CumBon En. 3HaueHue
H3M.

1 Mopnyns ynpyroctu E MIIa 1,84x10°

2 V nensHEINA Bec Y Kr/m3 7830
Koaddumment nunaeitHoro A 1/°C 15,9x10°
paciupeHus

4 [Ipenen Tekyuectu mpu 20°C Cr0 MIla 200
[Ipenen tekyuectu npu 400°C Or400 Mlla 120
BpemenHoe conpoTuBiieHUE TTPU Or20 MIla 480
pactspkenuu pu 20°C

7 BpemenHoe conpoTuBiieHUE TTPU O400 MIla 330
pactspkeHun npu 400°C

8 OTHOCHUTENBHOE YITTMHEHUE TIPU 020 % 40
20°C

9 OTHOCHUTENBHOE YITTMHEHUE TIPU 0400 % 30
400°C

10 OTHOCHUTENBHOE CYKEHHUE MPU Yoo % 55
20°C

11 OTHOCHUTENBHOE CYKEHHUE MPU W00 % 50
400°C

12 | O6mas xoppo3us (Boja, Oan 1
360°C,1000 ygacoB)

13 O6mas koppo3us (MOpckasi Boja, Oann 1
130°C,44 gaca)

14 | Toueunas koppo3us (MOpckas Oamn 3
BOJIA)

15 CKopoCTh MTUTTHHTOBOM r/em? gac 3,5

koppo3uu (10% BomHBIHi p-p
FeCl,, 20°C,5 gacoB)

16 CroiikocTh K KUCIIOTE ( Oann 1
25%HNO3+ 70%H2S04, 60°C)

17 Crotikoctb k 80% kucnoTe Oann 1
(70°C)

18 Crotikoctb k 70% yKCyCHOM K-T€ Oann 1
(pu TemrepaType KUTEHUs)

19 CroiikocTtb Kk 50% TUMOHHOM Oan 1
KHUCJIOTE (TIpH TeMIIepaType
KUTICHHST)

20 CTOMKOCTH K OKHCIICHUIO MM/TOL 0,0018

(>kapocToiikocTs) pu 600°C

TexHoM0rMS U3rOTOBIEHUS TUJIH3 BEIOpPaHA C YYETOM 00ECIIEUEeHUsI UX MAaKCUMAIBbHOM MPOYHOCTH. Psj
GbupM nenaer ruwiib3bl M3 JKMCTAa CO CBAapHBIM IIBOM, a JHOOOH HIOB — 3TO NOTEHIMAaJIbHAs ONACHOCTb
paspymenus. lupoko ucrnonb3yercs aedopManuoHHas BBIILITAMIIOBKAa THJIb3 U3 JIMCTA. DTO METOJ H3-32
MHOTOKpPaTHOTO BO3JCHCTBUA IITaMIla Ha 3arOTOBKY CO3JAcT B I'MJIB3€ MHOXKECTBO 30H KOHILICHTpaluil
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HaIpPsDKEHNUS, YTO HE MO3BOJISET PEAJIbHO OLIEHUTh IIPOYHOCTHBIE KauyecTBa TMIIb3bl . [ MIIb3bl COeAMHUTENEH
VIm.200 (puc.3.3.2.p.1 -7) TpOU3BOAATCS MyTEM XOJIOAHOTO nehopMUpoBaHUs TPYObl U3 HEP)KaBEIOMIEH
cTaiy TOJNIMHON 0,5MM.

Jlo ompeccoBKH THJIb3a YAEpPKHUBACTCSI HA (PUTUHIE C MOMOIIBI0O ChEMHOW OOONMBI U3 MOJIMITUIICHA
nosbimieHHONW TepMoctoiikoctd PERT (puc.3.3.2.p.1- 8) . Dra o0oliMa BBIMOIHSET cpa3dy HECKOJIBKO
byHKIMIHA:

- CIIY’)KUT HaMpaBJIAIONIUM JIEMEHTOM JIJIsl TO3UIIMOHUPOBAHUS MTPECC-HACAAKN Ha (PUTHHTE;

- SIBJIIETCS DJIEMEHTOM Pa3pbIBa ANEKTPUUYECKON CBSI3U MEXKY KOPIYCOM (PUTHHIA U aIFOMUHUEM TPYOBI;

- YIepKUBAET TMIIb3y HA (UTUHTE;

-IpeAOXpaHseT TOpel TPyObl OT HMPOHUKHOBEHHUS LEMEHTHOIO pacTBOpa NpPHU 3aMOHOJIMYMBAHUU WU
OILTYKAaTypPUBAHUH.
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3.6. Mapkuposka u coemecmumocmsy pumunzoe

Kaxnpiii anemenT coepgunauteneit VIim wumeer MapKUPOBKY, HHPOPMAIUS O KOTOPOH cBelleHa B
mabauyy 3.6.m. 1.

Ceedenust 0 mapkupoexe gumuneos VIim Taonuya 3.6.m.1
Cepus Onemenm pumunea Buo Mapxupoexa
Gpumunzos
VTm. 200 Kopmyc [ VTm
(Ipecc) = :
I'une3a *EED16X2,0F*¥*¥VTm***
VALTEC***
VTm.300 Kopmnyc VTm
(06xuMm)

#xE Q)] 6x2, 0% *FY T+
VALTEC***

Haxungnag raiika
(papryx)

Haxkunnag raika RIF 16 VTm

(Bepx)

Cyxapb JF16mm*VALTEC*VTm*
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®utuary VIm  MOTYT UCHIOJIB30BaThCS € TPyOaMH CIEAYIONIUX TTPOU3BOIUTEIICH:

TIEMME, CO.E.S., VALTEC, Dalpex, Frankishe, General Fittings, Gerpex, HAKA, HENCO (kpome
D32,D40), KISAN, LG Metapol Pipe, Pexal, Prandelli, Unipipe,Unidelta,Rifeng, Unifitt, WATTS MTR, a
TaKXe MPOYMMHU METAJUIONOIUMEPHBIMU TPYOaMH , UMEIOIMMU rabapuThl, yKa3aHHbIe B maoauye 3.6.m.2.

T'abapumer MITT, coemecmumoii ¢ pumunzamu VIm

Tabauua 3.6.m.2

HapyxHsiit auamerp, MM 16 20 26 32 40
Tonmmuaa creHku TpyoOsl, | 2.0 2.0 3,0 3,0 3,5
MM

Tommmuaa ciog | <=0,3 <=0,3 <=0,3 <=04 =04
ATFOMUHUS, MM

JHomyckaercs ucnonb3zoBanue ¢utuHroB VIm 16x2,0 u 20x2,0 ¢ meaasivu Tpydoamu Q-tec (KME),

YTO MOATBEPKICHO U3TOTOBUTENEM TPYOBI (ch. npunoxcenue 17).

[Ipecc-butunrn VIm.200 MOryT TakKe HCIONb30BaThCS [JIsi TPYOOIIPOBOJOB U3
moaudunmposannoro nonudTieHa (PEX,PEX-EVOH,PERT), npu ycioBuu, uto TpyOs!I 10 Tabaputam

YIOBJIETBOPSIOT TPEOOBAHUAMU mabauyst 3.6.m.2.

4. Paboma c memanionoaumepuvimu mpyoamu

4.1. Hucmpymenm
OO6mme cBenennst 00 mHCTpYMeHTe i padoTel ¢ MIIT cBenensl B maodauyy 4.1.m. 1.

Hncempymenm ona pabomer ¢ MIIT

Tabauua 4.1.m.1

Hucmpymenm ona paspezanus MIIT noo npameim yenom

Pe3ak cabenpubiit mis MIIT (Moaens 10
26MM, MOJIENH 110 42 MM)

Hoxxuunbr nnst MIIT (mo 20 mwm)

é
0

o\

TpyOope3 ponuKoBbIi (MOAEIH 10 63 MM)

TpyOope3 poIMKOBBI CO BCTPOCHHBIM
IITBIPEBBIM (hackocHUMaTeNIeM (710 32 MM)
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TpyOope3 ruiIbOTHHHBIN (MOJENH 10 32 MM;
Mozemh 10 50 Mm)

Jle3Bue CMEHHOE JJIsI THIILOTUHHOTO
TpyOOpe3a

HoxoBka o meranny

Crycno

Ilpu ucnonvzosanuu onsa paspesanus MIIT Hodxcosku, npumenenue cmycia 0053amenbHo.
Obpabomky KpOMOK 8 3MOM CyYae HYHCHO NPOU3IBOOUMb C 0COOOU MUAMeENbHOCMbIO.

Hucmpymenm 011 noo2omoeku mopua mpyovl K coeOuHeHuro

Kanubparop cTyneHuaTsiii ITHIpEeBOi

Kanubparop miacTUKOBEIH

KanmubpaTop miaacTUKOBBIH  CO BCTPOCHHBIMU
HOXKaMH JUTSI CHATUS (hacKu

HaGop MeTamnndeckux KatuopaTopoB co
BCTPOSHHBIMH HOXKaMH JUISI CHATHUS (hacKu
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dackocHUMAaTETh MYy(PTOBBII
dackocHUMATENb ITHIPEBOI

HUnempymenm ona useuoanus MIIT

e — .
T

Ll

KoHayKkTOp NpyKUHHBII HAPYKHBIA KonykTop npy>KUHHBII BHYTPEHHUI

SN~

TpyOorub pyuHoli peeqHbIi

TpyOorud >nexTpuueckuit

TpyOorud pydHol peryaKHBIN

TpyOGorub ruapaBIudecKuit

Tpyout ouamempom 16 u 20 mm mMocym uzeubamvcs 6pyUHYI0 € UCHOTb308AHUEM HAPYHCHO2O UL
BHYMPEHHE20 NPYHCUHHBIX KOHOYKMOPOo8. IIpu smom paouyc us2uba ne 00ax#CeH npesviiams
3HAYeHUll, YKA3aHHbIX 6 mabnuye.
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MuHumaiabHble paanycobl H3ruda MeTalJIONJIACTHKOBBIX pr6

Croco6 u3rubanus

MuHHMMaIbHBIH pagnyc n3ruda, MM, Ipu HapY>KHOM AHAMETpe TPYO

16MMm 20Mm 26MM 32MM 40 MM
80 100 130 160 -
45 60 95 125 180

Hncmpymenm 0nsa 6binoIHeHUA 00HCUMHBIX U 8PE3HBIX COCOUHEHUTL

Kiroun poxxkkoBbie

Kitrou pazBogHoit

Kimtou tpyOnbIit peryaxkasii (KTP, «mBenkn»)

Tabauya pazmepos KTP no I'OCT 18981

Ne 0 1 2 3 4 5

Lc | 25 | 30 | 40 | 56, | 71, | 89,
M 5 5 5

Tabruya pasmepos kmoua (SW) ons
Gpumunzos VIim.300

Dn 16 20 26 32

SW 24 30 37 48

Yucno 060pomos nocie pyuHol 3amsaicKu

Dn 16 20 26 32

Obopomuwi 1 1 3/4 3/4

Hucmpymenm 01 evinoinenus npecc-coeoOuHeHul

Ipecc-knemu pamuansHeie obaerdeHHblie (16,20
MM)

Bxmaneimm st 00Ier4eHHBIX Mpecc-
KJIEIen
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Ocobennocmu KOHCMPYKYUU: ONPeccosKa NPoUu3Bo0Umcs 00 NOAHO20
BARIOH SRCATOPA cMuIKanus pykosamox. He 6binonnug smoeo ycuosus, Kiewu packpovims

HECATOR HEB03MOIHCHO.

Brraowviuu 66ooamces 6 kiewu no HanpagaouWum

Brraoviuu gpuxcupyromes knonounvim gpukcamopom.

Bxnaapimm nmis npecc-kienieit

DIEeKTpUYECKUE MPecC-KICIH AKKyMyYJSTOpHBIE IPECC-KIIEIIN

Xapaxmepucmuku s1eKkmpouncmpymenma

Xapaxmepucmuxa 3nauenue
[Muranne 220 B/50 'y
Cuna taru npusoja 32 xH
Cuna ooxuma 100 xH
MourHocTh 500 Bt
IIpecc-nacaxu Peskim paorst (ED) S3 15%
T'aGaputst 435x230x85
Bec 4.8 xr
YpoBeHs 1ryma 82 nb
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Hucmpymenm 014 6bIn0NHEHUA HAOBUNHCHBIX COCOUHEHUIL

Pacmmpurens TpyOHBIH . .
Py4HOl HaIBU>KHOW HHCTPYMEHT

OneKTpUYecKuil HaJBM)KHON HHCTPYMEHT AKKYMYJISTOPHBIM HaJIBUKHOW MHCTPYMEHT

B rtabmune 4.1.m.2 mpencraBieH WMHCTpYMEHT, npearaembeiii kommnanueir VALTEC, mns paGotel c
METAJUIONOIMMEPHBIMH TpyOaMu

Hucmpymenm VALTEC ona pabomer c MIIT
Tabauua 4.1.m.1

IIpecc-xknewu pyunvie manocabapumnvie, VIim.293.L.

HNHCTpyMeHT npeaHa3HaueH JJis PyYHOro 00XuMa rujib3 npecc-GUTHHIOB IPU MOHTaKe
MTACTUKOBBIX, METAIJIOIIIACTHKOBBIX, METHBIX TPYO M TOHKOCTEHHBIX TPYO M3 HEepiKaBeroIen
cranu quamerpom 16 u 20 mm. Kiteriu komriektyrorcst Hacaakamu ¢ nmpodrtem « THy.
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Ilpecc-knewu paouanvhwvie (16,20,26,32), VIm.293.
PanuanbHble KX MpeHa3HAYCHBI Il PYYHOTO 00XKaTHsI Mpecc-(PUTHHTOB TPYOOIIPOBOTHBIX
CUCTEM U3 MOJIMMEPHBIX, METAJUIONOIUMEPHBIX, MEAHBIX TPYO, a TAK’KE TOHKOCTEHHBIX TPYO U3
HEep>KaBeIoIel cTamu. Y cuiane 00KaTus 3aBUCHT OT JUTHHBI TEIECKOMMYECKUX PYKOSTOK H
perynupyercs Takke MEXaHH3MOM IIPecC-TOI0BKH, KOTOpas MOKET TOBOPAUMBATHCS
OTHOCHUTEIILHO pyKosTOK Ha 360°. Macca npecc-uHCTpyMeHTa 6e3 Hacanok — 3,1 kr. Kiemu
KOMIUIEKTYIO0TCA Hacaakamu ¢ npoduiieM TH, npenHa3HaueHHBIMU JUISI
mMoHnTaxa npecc-putunros VALTEC auamerpom 16, 20, 26, 32 mm.

Ocobennocmu koncmpykyuu. Teneckonndeckue pykosTku(1).. [loBopornas
o6oiima(2) 3amok 00601MBI (3), KHOMTOYHBIE (PUKCATOPHI (4).

Ilops0ok pezynuposku ycunus 00xcamusl.

Bpamas 060¥iMy, COBMECTUTD OTBEPCTHE B HEH C TOJIOBKOM
perynupoBoyHOro BUHTa. C MOMOUIBIO MIECTUTPAHHOrO Kirodya SW 2,5 MM
BBIBEPHYTh BUHT HallOJIOBUHY.

Jlnist yBeMueHHs yCUITUS 00KaTHsI —BpalaTth 000WMYy IO YacOBOM CTpeIIKe,
JUIS. YMEHBIIIEHUS —[TPOTUB YaCOBOU CTpenkH. YTOOBI IPOBEPUTH
NPaBUIBHOCTh HACTPOUKH YCUIIHSI 00KaTHs, BCTABUTh BKJIA IBILIIN U
IPOM3BECTH «XOJIOCTYIO» OIPECCOBKY, IIPU 3TOM YCUIINE HA HEBBIABUHYTHIX
pYKOSITKaX He MoJbKHO mpeBbimath 10H, a yron mexay pydykamMu B MOMEHT
CMBIKaHUsI «Ty00K» — He 6osiee 30°. Tlocie 3aBepiieHus peryJIupOBKH
3aukcupoBath MyQTY, TYTO 3aTSIHYB (PUKCHUPYIOIIUI BHHT.

Hacaoxka onsa snekmpuuecxoeo npecc-uncmpymenma VIim.295.

Hacanka ucnonb3yeTcst COBMECTHO € 3JIEKTPUYECKUM IPECC-WHCTPYMEHTOM Pa3IUYHbIX GUpPM
(Rems, Rothenbergwr,Henco u 1.11.). 17151 co3ganus npecc-coequnenuit. [Ipoduins obxatus —
«TH».

Hacanku VALTEC Beinyckatorcst ast Tpy6 nuamerpom 16,20,26 u 32 mwm.

a2
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Brraoviuu onsa npecc-knewei VIim.294.

Hacanku npoduns « TH» ucmons3yroTess COBMECTHO ¢ pydHbIME KieramMu VIm.293 u
VTm.293L.

Kanubpamop ona memannononumeprvix mpyo c nostcamu 015 cusamus ¢packu VIim.396.
WNHucTpyMeHT npeHa3HaveH s KaTMOPOBAaHUS M CHATHS BHYTPEHHEH (DaCKH TUIACTHKOBBIX H
METaJUIOTIACTUKOBBIX (METAJIONOIMMEPHBIX) TPYO MpU MOATOTOBKE K BHITOJTHEHHIO
COCTMHEHUS C TIOMOIIBI0 00KUMHBIX WIH Tipecc-putuaroB. KammbpaTtop coctout u3
HOJIUIPOITMIEHOBOTO KOPITyCa TPEXIYy4eBOH KOHCTPYKIMH, B KOTOPbIH HHTETPUPOBAHBI
TUTACTHHBI U3 JISTHPOBAHHOM CTaIH C PEXKYIIUMHU KPOMKaMH. ACCOPTUMEHT BKIIFOYAeT B ce0s
KaIuOpaTopsl At TpYO ¢ BHYTpeHHUM auameTpom 12, 16, 20, 26 u 33 mm (TpyOsr 16x2,0,
20x2,0, 26x3,0, 32x3,0 u 40x3,5 MM, COOTBETCTBEHHO).

Konoyxkmop npyscunnwiii guympennuti VIim.398

KonaykTop npennaznaveH A M3rudaHus MeTaUIONONIUMEPHOM TpyObl. ["apanTupyet
OTCYTCTBHE MOBPEXKIECHUHN NPH paanyce U3ruda oT TpexX HAPYKHBIX JUAMETPOB TPYOBI.
Pexomennyercs st paboThl ¢ HeOobIMMU TpyOHBIMU oTpe3kamu. AccoptumeHT VALTEC
BKJIIOYAET B c€0s1 BHYTPEHHUE MPYKUHHBIE KOHIYKTOPHI 7Sl TPYO ¢ HApyKHBIM AuameTpoM 16,
20,26 1 32 mM.
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Konoyxkmop npysrcunnwiii napyorcuwiii VIim.399

Konnykrop npeanasHaueH i M3ruOaHusi METaNIONOIUMEPHOM TpYObl U TapaHTUPYET
OTCYTCTBHE MMOBPEKICHUN MPU paguyce U3ruda OT TpeX HapYKHBIX TUAMETPOB TPYOBIL.
[Ipumensiercs npu padote ¢ NPOTSHKEHHBIMU TPYOHBIMU OTpe3KaMH (KOHAYKTOP MepeIBUTaeTCs
1o TpyOe MOCIe0BaTEIbHO OT OJHOTO U3rM0aeMOro yJacTka K Jpyromy). ACCOPTUMEHT
VALTEC Bkitouaet B ce0st HApy>KHbIE TPY>KUHHBIE KOHYKTOPHI JIs1 TPYO ¢ BHEITHUM
nuamerpom 16 u 20 mm

Hootcnuywt ons mpyd ouamempom 0o 26 mm VIim.394

HookHHUIIBI ¢ ppIYaKHBIM MEXaHU3MOM OTKpbIBaHUSA. O0eCeunBalOT pa3pe3anue Mo MPSIMbIM
YIJIOM IIACTUKOBBIX ¥ METAJUIOTUIACTHKOBBIX (METAJLIONOIMMEPHBIX) TPYO AHaMeTpoM 10 26
MM. KOHCTpYKIIHS HHCTPYMEHTa BKIIFOUAET HOXK M3 HEPKABEIOIICH CTAIH, XPallOBOW MEXaHH3M,
3am1enky, (GPUKCUPYIONIYI0 HOXKHHIIBI B 3aKPHITOM IOJIOKEHHH, PhlUaru OTKpeiBaHus. Hox
MOTHUMAETCS TPU Pa3BEACHUH PYKOSATOK J0 yIopa.

Hootcnuywt ona mpy6 ouamempom 0o 40 um VIim.395

HoskHHUIIBI ¢ IPYKUHHBIM MEXaHU3MOM OTKpbIBaHUs. OOeCTeunBaIOT pa3pe3aHue Mo 1 MPSMbIM
YIJIOM IUIACTUKOBBIX ¥ METAJUIOITUIACTHKOBBIX (METAJLIONOIMMEPHBIX) TpyO aAuameTpom 1o 40
MM. KOHCTpYKIIHS HHCTPYMEHTA BKIIFOUAET HOXK M3 HEPXKABEIOIICH CTAIH, XPallOBOM MEXaHH3M,
NOIPY>KUHEHHYIO 3aIENKy, PUKCHPYIONTYI0 HOKHUIIBI B 3aKPBITOM TOJI0KEHUU. BHYTpH
PYKOSITKH PacroJio’KeHa MPYKUHA, TTOTHUMAIOIIAs HOXK.
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Pezax 0ns memannononumepnwvix mpyo Vim.393

WNHcTpyMeHT npeqHazHaveH Ui MONepeyHoro pa3pe3aHusi MeTauIoMIacTUKOBBIX
(MeTanIonoIUMepHBIX ) TPYO, BKJIIOUAsi TOHKOCTEHHBIE MEIHbIC TPYOBI B IOJMMEPHOIN 000JI04Ke,
C HapYXHBIM 1uaMeTpoM 16-20 MMm. MHCTpyMEHT MMEET MHTETPUPOBAHHBIC KATHOPATOPHI JJIS
TpyOb! 16x2,0 1 Tpy6sI 20%2,0.

Tpyoopes VIm.397

[Ipeana3znaueH 1t MOMEPEYHOTO pa3pe3aHuss METAUIONOJIMMEPHON U TIIIACTUKOBOM TPYOBI.
OO0ecrieunBaeT CTPOTyIO MEPIEHANKYISIPHOCTE pa3pes3a TpyO ¢ HAPYKHBIM TuaMeTpoM 10 40 M.
Hcnonw3yrorcst cMeHHbIe Jie3Bus. 11t cMeHbI j1e3Bus B THIIbOTUHHOM TpyOopese VALTEC,
HEOOXOIMMO COBMECTHT TOJOBKH BUHTOB, KPEMSIINX JIE3BUE C OTBEPCTUSIMU B KOPITyCE,
OTBEPHYTh BUHTHI, 3aMEHHUTD JIE3BUE U 3aKPEIUTH €TO0.

Knrou onsa konnekmopnoix pumuneos VI.AC670 (24,27 mm).

JIByXCTOPOHHHMIA KITIOU IS 3aTSHKKU WITH IEMOHTaXa KOJUIEKTOPHBIX (PUTHHTOB C HAKHUIHOMN
raiikoii Ha 1/2” («koHyCc») U 3/4” («eBpOKOHYC»). Pa3zpe3bl rooBOK KiTtoua MO3BOJISIOT MTPOJIETh B
HUX YK€ IPUCOSANHECHHYIO TPYOY, 4TOOBI 3aTEM INIOTHO OXBAaTUTh TaliKy ¢uTuHra. [lons3oBanue
KJIFOYOM OOJIETYUT MOHTaX 000PY0BaHHUs, OCOOCHHO B CTECHEHHBIX YCIOBHSX.
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4.2. Monmasxc MIIT
4.2.1. Ob6wue mpevosanus K MOHMAIHCY
[Tpu monTaxke MIIT cremyer mpuaepKUBaTHCS psiia OOIMX TTPaBUJI, H3JI0KEHHBIX B maoauye 4.2.1.m. 1.

Obwue mpebosanusi k monmasicy MIIT Taonuua 4.2.1. m.1

MOHTaX  METAUIONOJIMMEPHBIX  TPpyO  JOJDKEH
OCYIIECTBIISITBCS TPH  TEMIIEpaType OKpPYKArOMIeH
cpenbl He HIKE 10 °C.

He nonyckaroTcs CIUIIOIIMBaHUS U TIEPETIOMBI
TpyOOnpoBoJa BO BpeMsi MOHTaxa. [Ipu «3anomey,
MCTIOPUYEHHBIN Y4aCTOK TPYObl JOJKEH ObITh 3aMEHEH.

ByxThI TpYO, XpaHHUBIIHECS 170171
TpaHCIOPTHpOBaBIIMecs Npu Temneparype Huxe 0°C,
JOJDKHBI  OBITH TIepel pPACKaTKOW BBIACP)KaHBI B
TeueHue 24 yacoB mnpu temrepaTrype He Huxe +10 °C.

CBoOoaHbIC KOHIIBI TPYO HEOOXOIWMO 3aKpHIBAThH
3arTylikaMd BO U30€kKaHWE TOMaJaHusi Tps3u U

Mycopa B TpyOy.

MertainnononuMepHbie TPyObl ClieyeT MPOKIagbIBaTh
B MECTax, I'/le OTCYTCTBYET BO3/IEUCTBUE MPSIMOTO
COJTHEYHOT'O CBETA, B IPOTUBHOM CJlydae HapyKHbIN
CJIOH TPYOBbI MOKET MOTPECKATHCS U OCHITATHCS.

Coenunenus Ha 00)KUMHBIX (PUTUHTAX OTHOCSITCS K
pa30opHBIM, TOITOMY HE JIOMYCKAETCS UX
3aMOHOJIMYMBAHUE U 3aMypoBbIBaHue. K KaxIomy
TaKOMy COEJIMHEHHUIO JTOJKEH ObITh 00€CIIeYeH TOCTYI
JUIST TEXHHYECKOTO 00CTYKUBAHUS (TIOJITSIKKH ).
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TpyOonpoBoAbl CUCTEM pPATUATOPHOTO OTOILICHHS,
MIPOKJIaJIbIBAEMbIE B MOJIaX, PEKOMEHAYETCS
MOHTHUPOBATh B 3aLIUTHOM rO()PHUPOBAHHOM
MJIACTUKOBOM KOXKYX€ MJIM B TEIIJIOBOM M30JISALIUU. JTa
Mepa MO3BOJIMT U30eKaTh MeperpeBa MOBEPXHOCTH
oJia B MECTax MPOKJIaAKU TPYO.

AU

hﬂﬂ i@ﬂﬁﬁﬁi rjwﬂ

B MmecTax nmpoxoaa METaIIIONMOIUMEPHBIX TPYO depes
CTCHBI, IIEPETOPOJIKU U TIEPEKPHITHS, TPYOa TOIKHA
OBITH 3aK/IFOUYEHA B 3alIUTHBIN IIJIACTUKOBBIA
ropupOBaHHEII KOKYX.

st BOBMOXHOCTH YAOOHOTO TOCTYIa MOHTaKHBIM
WHCTPYMEHTOM K COSIMHUTEITIO U COXPAHCHUS
I[EJIOCTHOCTU Y€ BBIIIOJIHEHHBIX COCTMHEHUM,
pEKOMEHTyeTCsl COOJTI0IaTh MPUBEICHHBIE B TA0JINIIE
MUHUMAJTbHBIC PACCTOSTHHSI MEXKAY ABYMS
COCETHUMH COCTUHUTEISIMH, a TAK)KE MEKIY OCHIO
TpyOBI M TOBEPXHOCTHIO KpeIUIeHHs (CTEHA, MOJI,
noToJioK). [Ipu TpyOax pazHoro guamerpa
MPUHUMAIOTCS TAHHBIE I 00Jiee TOICTOM TPyOHhI.

Munumanvnsie mexnonozuueckue pas3polesbl

Hapyxusbrit A,mm | B,Mmm | B, Mm I, A,
IFaMeTp MM MM
TPYOBI, MM

16 120 | 100 25 55 |40
20 120 | 100 25 60 |45
26 140 | 120 30 65 |50
32 140 | 120 35 80 |50
40 140 | 120 40 8 |55

TpyOoInpoBO HAMOIBHOTO OTOTUICHHS TOJIKECH
3aJIUBAThCS OCTOHHBIM PACTBOPOM HIIH 3aKPBIBATHCS
MTOKPBITUEM TOJIBKO MOCIE TPOBEICHUS
THJIPABIMYCCKUX UCTIBITAHUI Ha TePMETUIHOCTD.
Tpy0a npu 3aMMBKe JOTKHA HAXOIUTHCS MO
JaBieHreM 3 Oapa.

MuHuMalbHAas BRICOTA 3aJIUBKH PAcTBOPA HAJ
MMOBEPXHOCTHIO TPYOBI JJOJKHA OBITh HE MEHEE 3 CM.
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4.2.2. Bwvinonnenue coeouneHnuil
4.2.3.
[Tpu BeimonHennu coequHeHnit MIIT Ha 00KUMHBIX U Ipecc-(PUTHHTAX CIENYET MPUACPKUBATHCS MOPSAKA
Y TIpaBWJI, YKa3aHHBIX B maoauye 4.2.2.m.1.

Hopaook evinonnenusn coedounenuin MIIT Taonuya 4.2.2. m.1

Pazmemxka mpyowt

[Tpu momMotu pyneTku OTMEpseTCs Heo0XoauMast ITuHA TPYOsI U
B MeCTe OyIYIIEro oTpe3a CTaBUTCS METKa (promacTtepom,
MapKepoM WK KapaHjaamoM. He momyckaercss HAHOCHTh PUCKU
OCTPBIMH MTPEIMETAMH, TIOBPEKAAIONIMMHA BEPXHHIA CIIOH TPYObI

Ompe3zanue mpyout

[Ipn  BBIMONHEHMH pe3a  POJMKOBBIM,  Ca0ENbHBIM WU
THJIBOTUHHBIM — TpyOope3oMm, Tpyba mJomkHa 0e3 mepekoca
ONMMpAThCS HA  IUIOCKOCTh HMHCTPYMEHTA, MPOTHUBOIOJIOXKHYIO
peXylIeMy OpraHy, B 3TOM cilydae paspe3 OyIeT NnpousBeneH
CTPOTO MO IUIOCKOCTH, MEPIESHIUKYISIPHOM ocH TpyObl. B ciydae,
KOTJ]a MHCTPYMEHT CHJIBHO CMHUHAET TPYOy MpH pe3Ke, PexyLIHii
opra HeoOXOJUMO 3aTOUYHUThH UM 3aMEHUTb.

Pa3pesanne MeTamionoanMepHO TpyObl HOXKOBKOW JTOITYCKAETCS
TOJIBKO C TIPUMEHEHHUEM CTYyCIIa.

Ilposepka kauecmea mpyovl nepeo 6blnONHEHUEM COCOUHEHUA

TpyOa Ha cpese HEe JODKHA UMETh MOBPESKICHUNA CIIOEB MM HX
pacciioeHus..
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Buytpennuii cnoii TpyObl 1OJKEH UMETh OJMHAKOBYIO TOJIIUHY
110 IEpUMETPY, 0€3 «IIPOPE30BY.

Ilposepka kauecmea umunzos nepeo evinoaHeHUEM COCOUHEHUT

HeTaJ'H/I (1)I/ITI/IH1"0B HE JOJIXKHBI HUMETH MEXaHUYCCKUX
HOBpe)KI[eHHfI, CKOJIOB, TPCIIHUH HUJIN 3aAUPOB.

[IpurogHocthb pe3nobl MPOBEPAETCS MpEBAPUTEIHHBIM
HAaBUHYMBAHUEM HAKHUJIHOW TaiKy IMPU CHIATOM «cyxapey. ['aiika
JIOJDKHA HAaBUHYMBATHCA HAa (UTHUHT, TIOJHOCTBIO CKPBIBAs
HAPYXXHYIO pe3b0y.

MoOXHO TIpOBEpHUTHh pPe3b0y IPYrUM CIOCOOOM: TIPH OJETOM
cyxape 3aBHUHYMBATH TaiiKy 10 MOJHOTO CMBIKAaHUSI KOJbla (3TO

MOKHO HaOJII0aTh CO CTOpPOHBI WTylepa). Eciau cmbikanus He
MPOUCXOIUT — PUTHHT TOICIKUT 3aMEHE.

Pe3nHOBBIE YIUIOTHUTENBHBIE KOJIBIIA JOJKHBI TUIOTHO (0e3
OyrpoB) pacmojiaratbCs B MpeIHA3HAUYCHHBIX JJIs1 HUX KaHABKaX.

Ha HITYIEp TOJKHA OBITh ozieTa TedIoHOBas
3JICKTPOM3OJIMPYIOIIAs Iaida

«Cyxapb» 00XMUMHOTO (PUTHHTa HE JOJDKEH MMETh 3ayCCHIICB B
MecTe pas3pesa.

81




Kanuopoexka mpyowl

TpyOy 10 ymopa , W TmpousBomsTcs 1-2 o0opoTa BOKpPYr OCH
TpyOBI.

Jiist TOro, YTOOBl METAJIJIONOMUMepHas TpyOa oJieNach Ha
mrynep ¢purtuHra 6€3 3HAYMTENBbHBIX YCHIINN, U HE HapyIInia
MIOJIOKEHUS HJIACTHYHBIX YIJIOTHUTEIBHBIX KOJIEIl IITYyLEepa,
KOHEII TPYyObl HEOOXO0IUMO OTKaTMOpPOBAaTh BHYTPEHHUM
KauOpaTopoM.
. HITeIpp KaMUOpaTOpa COOTBETCTBYIOMIETO IUAMETpPa BBOIUTCS B
L]

Cuamue enuympenneil gpacku

dacka cHUMaETCs Il TOTO, 4YTOOBI TIpHM HaJAeBAaHWM TPyObl Ha MmITyHep QUTHUHTA
VILTOTHUTEIHHBIC KOJbI[A HE TOTEPSUTH MIPOSKTHOE TOJI0KEHUE.

[Ipu cusTM (packu HEOOXOaUMO TPYOY JeprKaTh TaK, YTOOBI CTPYKKH HE MOMaJaid BHYTPb
TPYOBI.

Ha BHyTpennem cnoe TpyObl JOJDKHA OBITH CHATa ¢acka ¢
pasmepom karera 1,5-2 mm.

)

Y nobHee Bcero mpou3BOAUTE CHATHE (DaCKH OTHOBPEMEHHO C
KamTuOpOBaHUEM, UCIIOJNIb3Ysl BCTPOSHHBIC B YHHUBEPCATbHBIC
KanmuOpaTopsl HOXKHU. Tpy0a Jy1st 3TOro M0KHA OBITH HaJeTa Ha
HITBIPH KAIUOpaTopa 70 yrnopa.

IIpy  ucnonb30BaHMM  IITHIPEBOTO  (pacCKOCHUMATENS,  €ro
U30THYTBIA HOX MPUCIOHSETCS K BHYTPEHHEH KpOMKeE TpyOBl, U
IPOM3BOJATCS KPYTOBBIE IBUKEHUS.

Cmazka wumyyepa pumunza

Jliist obnerueHust HaieBaHUsI TPYOBI TOBEPXHOCTD MITYIIEPa PEKOMEHTYEeTCS TOKPBITh TOHKUM
CJIOEM CIIEHMAIbHON CHIIMKOHOBOM CMa3KH WJIM MbUIbHOUM BObl. He momyckaercs
MCIIONIL30BATh JJISL ATOH IIeNIM KaKue-T1u00 Apyrue Macia i CMa3Ku.

82




Boinonnenue 06xcumnozo coeounenus

OO6XUMHOE COeTMHEHHE BBIMOJIHACTCS B CIEAYIOLIEM MOPSIKE:
- Ha TIOATOTOBJICHHYIO TPYOy O/IeBaeTCsl HAKHUTHASI TaiKa,
- Ha TpyOy Ha/IeBaeTCs pa3pe3Hoe 00KUMHOE KOJIBIIO («CyXaph»);

- TpyOa HazieBaeTcs Ha MTYyIEp PUTHHTA TaK, YTOOBI
VILTOTHATEIHHBIC KOJIbI[A HE TOTEPSUTH MTPOSKTHOTO TIOJIOKEHUS;

- HaKW/IHad raiika 3aBUHYMBAETCs Ha pe3b0y (DUTHHTA 70 YyIIOopa;

- YACpKHBAad OAHUM POXKKOBBIM KJIHOUOM (I)I/ITI/IHF, BTOpPbIM
POXKOBBIM KJIFOUOM IPOU3BOJUTCA NOTATMBAHUC HaKHI[HOﬁ raku
J0 ITIOJITHOI'O CMbIKaHU A 00KMMHOTI0 KoJibI1a

JloTssrnBaHue HaKWHOM TallkK pEKOMEHIYETCsl MPOU3BOJIUTh HA
CIIETYIOIIEe YHCIIO 0OOPOTOB:

Hapy:xHblii Auamerp, 16 20 26 32
MM
Yucso o6opoToB 1 1 3/4 3/4

Boinonnenue npecc-coeduuenuﬂ

[ToaroroBnenHas TpyOa ofieBaeTcs Ha IITyLep PUTUHTA TaK,
YTOOB! YIUIOTHUTEJIbHBIE KOJIBLIA HE IOTEPSIIN TPOEKTHOTO
nonoxenus. TpyOa HageBaeTcs 10 TeX MOp, IOKA OHA HE CTaHET
BUJIHA B KOHTPOJIBHOM OKOILKE O0OMMBI.

JanbHelmme 1ecTBUS 3aBUCAT OT THUIIA TPUMEHSEMOT0
UHCTPYMEHTA.

3anpeccoexa pyunvim uncmpymenmom VALTEC VIm.293

J71s1 yCTAaHOBKH B MHCTPYMEHT ITpecC-BKIAIBIIICH TpeOyeMoro
i pa3mepa, pyuyku HHCTpYMEHTa HaJl0 pa3BecTu Ha 180°.
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OO6oiima OTKPBIBACTCS IMPU HAKATUHW HA pblvar 3aMKa.

[Tpu HaxxaToii KHOTIKE (pUKcaTopa, BKIAIBIIIN BCTABISETCS B
0001iMy 110 HAaIPaBJISAIOMINM, JI0 3aleIKUBAaHUS (PUKCATOPA.

WHcTpyMeHT 3aBOaUTCS HAa PUTHUHT TaKUM 00pa3oM, 4TOOBI
OypTHUK I'MJIb3bl BOILIEN B COOTBETCTBYIOIIEE YTIyOJIeHUE Ipecc-
HacaJKu.

[Tocne sToro o6oiiMa 3aKpbIBaeTCs A0 3aIIEIKUBAHMS 3aMKa U
MIPOU3BOJIUTCS TIEPBUYHAS OMPECCOBKA.

Pyukn nactpymenta VALTEC VTm.293 reneckonnyeckue, 4To
MO3BOJISIET OTMPECCOBBIBATH COCTMHUTEINH, HE TpUIarasi O0IbIInX
(bU3UIECKUX YCUITUH.

[Ipu nepBUYHOM ONMPECCOBKE HA THIIb3€ MOSIBIISIOTCS JIBA
MapayyIebHBIX YITYOJICHUS U XapaKTePHbBIE «3aIlUIIBI)

B MECTax COIIPSXKCHHUS ITPECC-HACAOO0K. Ot GaluibDy ABJIAOTCS
MCCTaMU MOTCHIIUAJIbBHO BO3MOKHBIX IMTPOTCYUCK.

J171s1 BBIMpABIICHUS «3AIIUIIOBY, MHCTPYMEHT MOBOPAYMBACTCS
BOKPYT ocH TpyOsI Ha 15-90 rpamycoB u ompeccoBKa MOBTOPSETCA.
[Tocne aToro runb3a pUTHHTa HE JOJKHA UMETh SIPKO
BBIPQXEHHBIX «3alIUIIOBY.
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UT0oOBI CHATH MHCTPYMEHT C UTHHTA, PYYKH HHCTPYMEHTA
HYXHO pa3BecTtu Ha 180 °.

KauecTBO onpeccoBku Jierko MpoBepsieTCsl MyTeM 3amepa
MUHUMAJIBHOTO JHaMETpa B 30HE 00kaTwsl. DTOT pa3Mep He
JOJI’KEH BBIXOJUTH 32 CIAEAYIOUINE MPEACIbI:

16 — 16,7 mm;
Hu20 — 20,7 mmM;
Hu26 — 26,7 mm;
JAnu32 — 32,7 mmM;
Ju 40 — 40,8 mm.

3anpeccoexa 2n1exkmpourcmpymenmom REMS

Jlis ycraHoBkH nipecc-Hacaaku npoduis « TH» Ha mHCTpyMeHT
¢bupmbl REMS HaknMaeTcst KHOTIKA 3aIIeKd (PUKCHPYIOIIETO
naabia

[Tpu >TOM MOANPY KUHEHHBINA (PUKCUPYIOIIUH Tajiel] BbIIBUTAETCS
U3 THE3a

[Ipecc-Hacaaka COOTBETCTBYIOMICTO AUaMETPa BCTABISETCS B
HATPABIISIONIME NHCTPYMEHTA J0 COBIAICHUSI OTBEPCTHH MO
(UKCUPYIOIINN TTajielt
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IIpecc-Hacaaka 3aKperuIsieTcss Ha MHCTPYMEHTE € TIOMOIIBIO
(UKCUPYIOIIETO MaJblia

Haxarnem Ha mycKOBYIO KHOIIKY HHCTPYMEHTA JOCTUTAeTCs
NOJTHOE CMBbIKaHHE I'yOOK Hacaaku. [Ipu monHoi onpeccoBKe 3BYK
paboThl ABUTATENST MEHsIeTCA (MPOMCXOAUT aBTOMATUYECKUI
NIEPEXO0JT B PEKUM XOJIOCTOTO X0/1a)

Poruar nepexiroueHus HampaBIeHHs X0/1a OPIIHS IEPEBOIUTCS B
nosioxeHue pesepca. [Ipy HaxkaTuM KHOMKHU BKJIFOUEHUS,
MOPUIEHb BO3BPAIIAETCS B UCXOIHOE MOJIOKEHHE

3anpeccoexa snekmpourcmpymenmom Rothenberger

JInst yCTaHOBKH HUTH 3aMEHBI ITPECC-HACAKH ITPECC-NHCTPYMEHTA
¢upmer Rothenberger cTomnopHyo raiiky (QpHUKCHpYIOLIETO Mnaibla
HY’KHO Ha)XaTh ¥ HEMHOTO ITPOBEPHYTH IIPOTHUB YaCOBOH CTPEIKU

[Tpu >TOM NMOANPY KUHEHHBIA (PUKCUPYIOIIUH Majiel] BbIIBUTACTCS

YcTaHOBHB Mpecc-HACAKY, CISAYET HAXKATh Ha (PUKCUPYIOLTUI
najel U MOBEPHYTh CTOMOPHYIO TallKy M0 YaCOBOM CTPEJIKE

BHUMAHMUE!

DNEeKTPOMHCTPYMEHT JUIS OIPECCOBKH PAacCUYMTaH Ha MOBTOPHO-KPATKOBPEMEHHBIN PEXKUM
pabotsl ( S3 -15%). D10 3HAYMT, UTO MOCI]E 2 MUHYT HENPEPHIBHOW PabOThI, THCTPYMEHTY
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HEOOXOMMO OCTHIBATh B TCUCHUH 8 MUHYT. HecoOumroieHre 3TOr0 YCIOBUS IIPUBOIUT K
HeperpeBy M, KaK CICICTBUE, PE3KOH MOTEPEe MOITHOCTH, U3-3a YET0 CHUKACTCS CHJIa 00KATHSI.
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4.2.3. Tunuunsvie omudKU npu evinonenuu coeounenuit MIIT

B mab6nuye 4.2.3.m.1 npuBeneH psAa THIHUYHBIX OMKUOOK, JOMYCKAEMBbIX IPH BHITOJIHEHUH COSTMHEHUN
MIIT.

Ouwuoku npu evitnonnenuu coeounenuu MIIT Tabnuya 4.2.3.m.1

Hwxusist 06xkuMHas raiika He fokpydeHa. O0 aTom
CBUJICTEIICTBYET OTCYTCTBUE HA HIDKHEH TpyOe paaraabHbIX
yrIyOneHui oT «cyxapsi». Bepxuee coequnenue ObUI10
BBINTOJIHEHO KaYeCTBEHHO (CIIEIIBI «CyXaps» OTIedaTaHbl
SIBHO).

[Ipecc-Hacaaka ObLTa HEMPABIIIBHO Ha/leTa Ha (PUTHHT, YTO
MPUBEJIO K TTOpYE THIIb3bI, (GPUKCHPYIOIIECH IIIACTUKOBOM
000IMBI U HETEPMETUYHOMY COSIMHECHHIO

[Tpu HaneBanuu TpyOBI HA IITYIEP YIUIOTHUTEIEHOE KOJIBIIO
MOTEPSUIO MMPOSKTHOE MOJI0KEHHUE, B PE3YIIBTATE YEro
oOpa3oBanack nporeuka. Packa ¢ TpyObl OblIa HE CHATA.

He BbIZiepkaH MOHTa)XHBIH Pa3phiB MKy COCCTHUMHU
COCAMHUTENSIMU. [Ipy TakKOM HCITOTHEHHH, 3aIIPECCOBKA
OJTHOTO M3 COSIMHUTEINEH HapylIaeT TepMETHYHOCTh paHee
BBIITOJIHEHHOT'O COSAMHEHUSI.

N3ru6 tpyOsl mpousBeneH cpazy OT (PUTHHTA, C
WCIIOJIB30BaHUEM COSAMHUTEIN, KaK onopbl. He BeIIepikaHo
paccTosiHHE 10 Hadana u3ruoa.
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B pe3ynbrare npou3onuio HapyeHne BhIMOIHEHHOTO IIpecc-
COCTMHECHMUS (3a30p MEXIY MPHIIOKEHHBIMH TIPecc-
BKJIQJIBIIIIAMH COCTABIIAET 5,5MM BMECTO JOMYCTUMBIX 2-3
MM).

HACAAEH Tortd alls

3armpeccoBKa NMPoU3BeIeHHAsI HACAIKON HETOIXOASIIETO
npoduist («U» Bmecto «THy»). Bropuunas 3anpeccoBka ajis
JUKBHJIAIUY «3alUIay HE TPOU3BOAMIACE. B pe3ynbrare Bce
COCMHEHUSI OKa3aJHCh HETEPMETHUYHBI.

Hakunas raiika Hakpy4eHa ¢ MPUMEHEHHEM JIbHA. DTO
MPUBOJUT K TOMY, YTO TaiiKa HE MOXKET OO0ECTIeUnuTh
CMBIKaHHE 00KMMHOTO KoJibIla (cyxaps). Micrionp3oBaHue
YIJIOTHUTEIBHOT'O MaTepHaja B JAHHOM CIIy4ae HeJIOIyCTUMO
U HE HY)KHO, T.K. TPAHCTIOPTUpYeMasi KHUIKOCTb MOJI TaKy He
MOCTYNAET.

HekauecTBeHHas 3ampeccoBka (puTuHra (3a30p MEXIY Mpecc-
BKJIQJIBIIIIAMHU COCTaBISAET 4 MM, BMECTO JIONYCTUMBIX 2-3
MM). Ommbka BbI3BaHa HECOOIIOIEHUEM peKUMa paboThI
3JICKTPOMHCTpYMeHTa. ETo meperpes nmpusen K ocinabaeHno
yCHITUsL 00XKaTHsI.
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4.2.4. Komnencayus memnepamypHusix yOJauHeHUil U paccmanosKa onop

B TexHnueckux macrnoprax abCoOJOTHO BCEX MPOU3BOAUTENICH METAJUIONOIMMEPHBIX TPYO KO3 HUITHEHT
JMHEWHOTO TETIOBOTO PAaCIIMPEHUs IPUBOAUTCS €IMHBIHN I BCeX TUIOpa3MepoB Tpyd. B ciywae, korna
COOTHOIIICHUE TOJIIINH TMMOJUMEPHBIX U ATFOMUHHUEBOTO CIIOEB OBLIIO ObI OJJMHAKOBO, TAKOW MOAXO0 ObLT OBI
ornpasjaH. B IelCTBUTENEHOCTH K€, 3TO COOTHOMIEHUE Pa3IMYHO I KKIOT0 JUaMeTpa TPYyOHI.
[TosToMy, KO3 PHUIMEHT TUHEHHOTO TETUIOBOTO PACIIUPEHUS ISl KAKIOTO THIIOpa3Mepa TpyObl CBOA,
WHIUBUYAJIbHBIN.
OTOT KO3 PHUIMEHT IJ11 MHOTOCTIOMHOM TPYObl MOKHO PacCUuTaTh 1o hopmysie:

o, FE,(1+ a,AT)+ o, F,E,(1+ a,AT)
a; = (4.2.4.¢0.1), toe

FE,(1+o,AT )+ F,E,(1+ a,AT)

a5 - KO3 PULIUEHT TMHEHHOrO TEIIOBOTO PacIIMPEeHUss MHOTOCJIONHOM TpyOsI, 1/°C.

a, - KoOQPuuKueHT TuHelHoro Temiosoro pacmupenus PEX, 1/°C.

o, - K0OOQQHULUUEHT JIMHEHHOTO TEIUIOBOTO pacmupeHus anomMunus, 1/°C.
E;- monyns ynpyrocts PEX, MlIla,

E3- monyns ynpyrocts antomunusi, Mlla,

F;- cymma nnomaneit nonepeunoro ceueHusi cinoes PEX, Mmm2,

F;- cymma mionazieil monepeyHoro CEYeHUs CI0€B allOMUHUS, MM2.

Koaddurnmentsr nuneiinoro termnosoro pacmupenus Tpyd VALTEC PEX-AL-PEX npusenens! B maoiuye
4.2.4.m.1:

Koaghdpuyuenmur nuneitnozo mennosozo pacwupenus mpyo VALTEC PEX-AL-PEX
Tabnuua 4.2.4.m.1
Pazmepsl TpyOBI, MM 12x1,6 | 16x2,0 | 20x2,0 26x3,0 32x3,0 40x3,5
Koaddumuent 2,537 12,595x|2,590x |2,827x |2,683x 2,821 x
nuHeiiHOTO Teriosoro | x 107 | 107 10° 10° 10”° 107
pacmupenus, 1/°C

Benuunny TemneparypHoro yaiuHeHUs (YKOPOUYSHHUs) ydacTKa TpyObl MOKHO OMPEIeuTh o popmyiie:

AL=0x Lx AT (Mm); (4.2.4.¢0.2)

rae:
AL —Benn4yrHa N3MEHEHUs JJTUHBI TPYOBI B MM;
L — nnuHa yyactka TpyObI B MM;
AT- pa3HHMLIa MEX1y MUHUMAJIbHOW U MaKCUMaJIbHOM TeMIepaTypoil cTeHKU TpyOsl. B kauecTBe
MaKCHMAaJIbHOU TeMIepaTypsl NPUHUMAETCS Tapap M3 TaOmuiel 26 OCT P 52134-2003 .
MuHUMaIIBHON PEKOMEHYETCs IPUHUMATh TEMIIEPATYPY XOJIOAHONW BOJOIPOBOJHON BOJBI B
sumaui nepuon (+5°C). (cm. mabauyy 4.2.4.m.2)

3nauenusn AT no knaccam IKcnayamayuu u ynpoujeHHvle Gopmynsl pacuema memnepamypHoi

oepopmayuu mpyo VALTEC PEX-AL-PEX Tabauya 4.2.4.m.2
Kiacc Bup cucremsl AT | Pasmep TpyOn1, | DopMyna pacyera
JKCIUTyaTaluu MM nedopMaruu (Mm)
(L —B MeTpax)

1 I'opsiaee BonocHabxkenue (60 | 90 12x1,6 2,28L

°C) 16x2,0 2,341

20x2,0 2,33L

26x3,0 2,54L

32x3,0 2,411

40x3,5 2,54L

2 I'opsiuee BomocHaGxkenue (70 | 90 12x1,6 2,28L
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°C) 16x2,0 2,34L
20x2,0 2,33L
26x3,0 2,54L
32x3,0 241L
40x3,5 2,54L
3 HuskoremnepatypHoe 60 12x1,6 1,521
HaIlOJIbHOE OTOIUICHNE 16x2,0 1,56L
20x2,0 1,55L
26x3.0 1,70L
32x3.0 1,61L
40x3,5 1,70L
4 BricokoTemmnepaTypHoe 95 12x1,6 2,41L
HAIMOJILHOE OTOILICHHE.
HuszkoTtemneparypHoe 16x2,0 2,47L
paznaToOpHOE OTOIIEHHE. 20x2,0 2,46L
26x3.0 2,60L
32x3.0 2,55L
40x3,5 2,60L
5 BricokoTemmnepaTypHoe 95 12x1,6 2,41L
panaToOpHOE OTOTICHUE
16x2,0 2,47L
20x2,0 2,46L
26x3.0 2,60L
32x3,0 2,55L
40x3,5 2,60L
XB XoJsiomH0€e BOAOCHAOXKEHNE 15 12x1,6 0,38L
16x2,0 0,39L
20x2,0 0,39L
26x3,0 0,42L
32x3.0 0,40L
40x3.,5 0,42L

[Ipu HarpeBaHMM HE3aKPEIJIEHHOTO OTpE3Ka TPYObI, €ro KOHIIbI MEpEeMEeNIaloTCsl Ha OJMHAKOBOE
paccTosiHe OTHOCUTEIIBHO T€OMETPUYECKOro IeHTpa oTpeska (puc.4.2.4.p.1). To ectb AA1=BB1=
AL/2. B 1ueHTpe oTpe3Kka 00pa3yercs MHUMAS HeNnOOBUICHAS ONOpa, TOJIOKEHUE KOTOPOW HE
MEHSIETCS TIPU YIUIMHEHUU TPYOBI.

Puc.4.2.4.p.1 Yonunenue nezaxpeniennot mpyool

d

Al B1

Ecian npoponbHbIe nepeMeleHust KOHIIOB OTpe3Ka OrPaHUYEHbI KECTKUMHU (HETIOBUKHBIMHU )
onopamu (puc.4.2.4.p.2), To neopManysi TEeMIepaTypHOro IMepeaacTcs Ha caM OTPE30K: OH
HCIBITHIBAET OCEBOE CKATHE ¢ CHIION N, mpuBOIAIIeH k ero MEUMOU nedopmanuu AL.
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Puc.4.2.4.p.2 Bo3nuxnosenue ycunuti ¢ mpyoe npu oepanuyeHuu nepemeujeuil

b

Al A B B1

OTtHocuTeNbHAS] BETUYMHA dTOM MHUMOH Jtehopmanuu:

g = AL (4.2.4.¢.3)

ITo hopmyne I'yka, MOXKHO OIpeNeNUTh HANPsKEHNE, BO3HUKAIOIIEE B CTEHKaX TPYOBI 1O
BO3JICUCTBHUEM COKUMAIOIIIEN CUJIBI:

o=¢E (4.2.4.90.4)

rjae: E — skBUBaNeHTHBIM MOAYJIb YIIPYTOCTU Marepuana cTeHKuU. [1oa «3KBUBaNeHTHBIM MOJTyJIEM
YOPYTOCTH» MOHUMAETCS MOJYJIb YIIPYTOCTH TaKOI0 MOHOMaTepuaia, Tpyoa U3 KOToporo, mpu Tex
e T€OMETPUIECKHX MapaMeTpax, 00IalaeT TeMHU Ke YIPYro-IPOYHOCTHBIMH CBONCTBAMH, YTO U
peanbHas MHOTOCTIOMHAs TpyoOa.

[ToncraBus B hopmyny (4.2.4.¢h.4) Beipaxenne AL kak GpyHKIuIO oT K03dunmenra
TEMITIEPATYPHOTO pacIIUpeHus (4.2.4.¢h.2), MOIyIrM CIEIYIOUTYI0 3aBUCUMOCTh:

o= EiL _BALAT _ poAT (42405

W3 nomydeHHO# GOopMyIBI CIENYET, YTO HAPSHKEHUE, BOSHUKAIOIIEE B CTEHKE, 3aIIeMIICHHON ¢
IBYX KOHIIOB TPYOBI, TPH TEMIIEPATYPHOM BO3ACHCTBUU HE 3aBUCUT OT JUTMHBI TPpYOBI. Taxke, He
3aBUCUT OT AJIMHBI pr6bl U IpOoaO0JIbHAas CXKXUMaroliasa Cujia:

N=cF, (4.2.4.¢.6)

rae

F — mmoniaib MOnepevyHoro CeUeHust CTEHKH TPYOsI (cM. mabauyy 4.2.4.m.3).

I'eomempuueckue xapaxkmepucmuxu mpyo VALTEC Taonuya 4.2.4.m.3
Paszmep TpyObI F, I1nomans W, MmomeHT I, MomeHT Bec | m.I.
CEUEHUS CTCHKH, | COTMPOTUBIICHUS | HHEPLIUU C BOJIOM, T
MM2 CCUCHUS, MM3 ceucHUs, Mm4
12x1,6 52 121 723 134
16x2,0 88 275 2198 228
20x2,0 113 463 4635 371
26x3.0 217 1121 14570 614
32x3,0 273 1814 29025 901
40x3,5 401 3371 67416 1285

[Tpu orpannveHny ydacTka TpyObl ABYMS HETIOJABMKHBIMHU ONOpaMH 0€3 MEpONPHUSATHIHA MO0 KOMIICHCAIH
TEMITEPaTyPHBIX JeGOopMalnii, B CTEHKE TPYObl BO3HUKAIOT JAOIOJHUTEIbHBIC HAPSIKEHUS, KOTOPBIS
MO>KHO HHTEPIPETHPOBATh, KaK MPUPOCT JaBJICHUS TPAHCIIOPTHPYEMOi cpelbl (M. mabauyy 4.2.4.m.4).
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JonoanumenvHnole HANPANCEHUS, RPOOOTbHBIE YCUTIUA U COOMEEM CMEYIOWUIL UM RPUPOCH
eHympennezo oasnenusn 011 mpyo VALTEC npu omcymcmeuu memnepamypHoi KOMneHcayuu

Tabnuya 4.2.4.m.4
Pazmep Hanpsoxenus (Mlla)
TPyObI [Ipononbubie yennus (H) s kaaccoB SKCIuTyaTalnuu
DKBHUBAJICHTHBIA TPUPOCT BHYTPEHHETO AaBiacHUs (6ap)
1 2 3 4 5 XB
12x1,6 2,05 2,05 1.37 2,17 2,17 0.34
107 107 72 113 113 18
6,3 6,3 4,2 6,7 6,7 1,1
16x2,0 2,10 2,10 1.404 2,22 2,22 0.351
185 185 123 195 195 31
6,0 6,0 4,0 6,35 6,35 1,0
20x2,0 2,10 2,10 1.404 2,22 2,22 0.351
237 237 158 250 250 40
4,7 4,7 3,1 4.9 4,.9 0,78
26x3,0 2,29 2,29 1.53 242 242 0.38
496 496 331 524 524 83
6,0 6,0 4,0 6,3 6,3 1,0
32x3,0 2,17 2,17 1.45 2,29 2,29 0.36
594 594 396 627 627 99
4,5 4,5 3,0 4,7 4,7 0,75
40x3,5 2.29 2.29 1.52 241 241 0.38
917 917 611 967 967 153
4,4 4.4 2,9 4.6 4,6 0,73

UroObl OLIGHUTh pE3yAbTaThl BO3JACHCTBUS JIOTIOJIHUTENBHBIX TEMIEPATYpHBIX HANpsOHKEHUH Ha
sKcIutyataiuonHele kadectBa MIIT, nocrarouHo mnpuOaBUTH JONOJHUTENbHBIC HANPSHKEHUS U3 mabauybl
4.2.4.m.4 X pacyeTHBIM HayaIbHBIM HAPSKECHUAM 1O maobauye 2.5.6.m.5., 1 3aTeM OLICHUTh CPOK CITyKOBbI
TpYOBI IPH U3MEHUBIIMXCS 3HAUCHUSIX HAYAJILHOTO HAPSKEHHUS.

Cpoxk city>x0bI TpyO IpU OTCYTCTBUM KOMIIEHCUPYIOIIUX MEPONPUATHI 3HAYUTEIHHO COKPAIAeTCS.
OCHOBHBIM KpUTEpUEM INPU PA3pabOTKE MEPONPHUATHH MO KOMIIEHCALIMU TeMIEepaTypHBIX Ae(opmanun
CIIyXWT TIPABUIIO: OONOJIHUMENbHbIE OIKEUBALEHMHbIE HANPANCEHUS 68 CmeHKe mpyobl, 603HUKaOwue npu
memnepamypHuix 0e)opmayusx, e OOIHCHbL npesbiuiams 25 %o HAUANbHBIX YKEUBANEHMHBIX HANPAICEHUI,
UCNOIL3YeMbIX 8 NPOYHOCMHBIX pacuemax ( M. mabnuyy 4.2.4.m.5).

Jlonycmumule 7KeusaieHmuble HANPANCEHUA Om memnepamypusix oepopmavuii mpyovt VALTEC

Tabauua 4.2.4.m.5
Knacc skcruryaranuu | 1 | 2 | 3 | 4 | 5 | XB
HauanpHoe SkBHUBasIeHTHOE HampsbkeHue miis Tpyo, Mlla
-12x1,6 7,38 7,38 10,1 8,83 7,17 13,97
-16x2,0 7,32 7,32 10 8,75 7,1 13,84
-20x2,0 7,28 7,28 9,96 8,71 7,07 13,78
-26x3,0 6,48 6,48 8,86 7,74 6,29 12,25
-32x3,0 6,81 6,81 9,32 8,15 6,61 12,89
-40x3,5 6,34 6,34 8,67 7,58 6,16 12.0
[IpenenbHOE AOMOIHUTENBHOE SKBUBAJICHTHOE HAMPSIKEHUE OT TEMIIEPATYPHBIX 1edopMalinid,
MIla

-12x1,6 1,84 1,84 2,53 2,21 1,79 3,49
-16x2,0 1,83 1,83 2,50 2,18 1,78 3,46
-20x2,0 1,82 1,82 2,49 2,17 1,77 3,44
-26x3,0 1,62 1,62 2,22 1,93 1,57 3,06
-32x3,0 1,70 1,70 2,33 2,04 1,65 3,22
-40x3,5 1,58 1,58 2,16 1,89 1,54 3,0
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Ecnu koHIIBI TpYOHOTO OTpe3Ka 3aKpEenuTh He B )KECTKHUX OMOpax, a B ynpyrux (puc.4.2.4.p.3- b), To
KapTHHA TEMIIEPAaTypHBIX JeOpPMALNi M HANPSHKECHUI HECKOJIBKO N3MEHUTCH.

Puc.4.2.4.p.3 Cxema pabomvl ynpyeux onop.
d

b i B3

W ¥ | '|||i' |
I:'f,l.ﬂ,"ﬁ.'; = . ;f.,.'l."']l
o i T © M|
lw | , mf:rml

y | |

[Ipu He3aKpeIrICHHBIX KOHIAX TpyOa YUIMHUTCS HA UIAHY:

(AA)+(BB))=AL=aATL (4.2.4.¢p.7)
[Tpu omMHAKOBOM KECTKOCTH NPYKUH (puc.4.2.4.p.3- b ) Tpyda OKaKeTCs MO BO3ICHCTBUEM CKMUMAIOIITUX
cui Ny:

Ni=k(AA;+BBy)=kAL,, (4.2.4.9.8)
rzie k — )KeCTKOCTh MPYXUHBI, TOKA3bIBAIONIAS KaKyI0 CHIIy PEaKIMM OKa3bIBAaeT MPYXKHHA HA TPYOY (B
HproToHax) mpu CMEIICHUH Ha €IUHUILY JIJTUHBI (MM).
B pesynbrare neiictBus cuit N; nedopmanus TpyObl COCTaBHT:

ka
¥
ﬁ'
|I_ i

[15

N, L ALKL
Al,=AL-AL =——=—!
EF EF
OTKyna (haKTUYECKOE yIIIMHEHUE TPYObl OyAeT:
LAT
AL =220 424.9.10),

e
I+
EF

a YUIMHEHUE KaXKJI0TO KOHIIa TPYObl COCTABUT:

AL11=AL]2=0,5AL] (42495]])

[Tono)keHrne reoMeTpUYECKOTo IIEHTpa TPYObl IPU OJUHAKOBOM KECTKOCTH MPYKUH HE U3MEHUJIOCH, T.€. B
LEHTPE TPYObI UMECTCS MHUMAS HENOOBUNCHASL ONOPA C HYJIEBBIMH MEPEMEIICHUSMHU.

Ecnm npuHSITE )KECTKOCTh MPYKHUH pazHyto (puc.4.2.4.p.3- ¢), To GopMyna 00IIeTo yITUHEHUS TPYObI
MPUMET BUI:

AL, = OLAT (4.2.4.0.12), rnie

(1+ (k, +k2)Lj
EF

k; m k; —KECTKOCTH COOTBETCTBEHHO IIPABOTO U JIEBOTO KOHIIA TPYOBI, a yUIMHEHHE Ka)KAO0TO U3 KOHIIOB
TpyOBbl COCTaBUT:

AL“:( oL AT j[ Z J(4249b]3)

GRS
EF

AL, = 2LAT ( J ] (4.2.4.¢.14)
EF j

(1+(k1+k2)L ky +k,
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[TonoxeHne reoMeTpUIecKOro IeHTpa TPYObl CMECTUTCS B CTOPOHY OIOPHI ¢ MEHbIIEH kKecTKocThio. Ha
OTpe3Ke TPYOBI HET TOYEK, MOJOKEHHE KOTOPBHIX HE M3MEHHIJIOCH OBl B Tporiecce naedopmaruu (MHUMOMN
KECTKOW OTOPBI HET).

JIro60i1 yromn moBopoTa Ha TpyOe WM TPOWHUKOBOE OTBETBIEHHE TOXKE MPEIACTABISCT U3 ce0sl yHpyryro
OTIOpY, KOTOPYIO B pacueTax MOKHO MPUHSATH 32 KOHCOJIBHO-3aKPEIJICHHBIN CTepkeHb (puc.4.2.4.p.4).

W3 kypca cONpOTHBJICHUS MaTepHaloB H3BeCTHa (opMyna s ompenesieHus ae(opManuu TaKoro
CTEePXKHSI:

NI
Puc.4.2.4.p.4 Al = (4.2.4.¢.15)
K 3EI
OHCONbHAS CXeMA
pacuema

Ecnu cpaBHUTB 3Ty QOpMYIy C BBIpaXKEHUEM JUTS epOpPMALIUU TIPYKHHBIL:

Al
j 1 Al =%, (4.2.4.¢.16)

TO OUCBUIAHO, YTO IJIA CTCPIKHA 3HAYCHUC

SEI (4.2.4.¢.17)

13

G =

| SIBISIETCSI, IO CYTH, TAaKOU )K€ «OKECTKOCTBIO», TO €CTh MIOKA3bIBACT, KAKYIO CHITY
Ha/10 PWIOKUTH B HbI0OTOHAX, YTOOBI MOIyYUTh CMEIIEHHE KOHIIa CTEPXKHs Ha |
MM. Ho mocKobKy B 3TOM ciTydae pedsb HIET He O CKAaTHH, a 00 U3rude, 3ToT
MoKa3aTelb Ha3bIBaeTcs KodppuureHToM ynpyroit peakuu (G).

i ITpu pacuerax CKBO3HOTO TPYOONPOBOAA TPOHHUKOBBIX y3JI0B Ha eopMaIino
OT BO3JICUCTBHS TPyOOIIPOBOAA HA OTBETBICHUN HCIOJIB3YeTCs OallouHast cXema
pacueta ( cM.puc.4.2.4.p.5).
B sToM ciyyae KO3 PUIMEHT yIpyroi peakuuu
Puc.4.2.4.p.5 banounas cxema pacuema HAXOJUTCA TI0 (hopMyIe:
48EI
G = g (4.2.4.9.18)
P o — _— [Tpu pacuerax Ha TemIiepaTypHbIe 1ehOopMauH
1 | ,i . 1 CIIyeT MPOBEPSATh COCAMHUTEIH, HA
BO3HHUKAIOIIKE B TPYOOIIPOBOIC M3THOAOIIIHE

yeunust. [lpedenvhvle useubaroujue MomeHmol,
socnpunumaemvle pumuneamu 00axHcHbl Obimb Ha 10% menvue, yem npedenvHblil U3eUOAUWUL MOMEHM
0J151 mpyObL MAK020 Jice Ouamempa.

3Hast JOMYCTUMOE JTOTIOTHUTENIEHOE AKBUBAICHTHOE HANPSHKEHHE B CTEHKE TPYOBI OT TEMITEPATyPHBIX
nedopmanuii (mabauya 4.2.4.m.5) © MOMEHT COPOTHUBIICHHSI ITOTIEPEYHOTO CEUSHHsI TPYObl (mabruya
4.2.4.m.3) MOXKHO OTIPEIETUTh MPEACTHLHO TOMYCTUMBIN H3THOAOIINI MOMEHT, BO3HUKAIOIIUI TIPH
TeMIepaTypHbIX aedopManusx (maoauya 4.2.4.m.6) mno popmyne:

M,=Wo, (4.2.4.¢p.19)

3Hauenusn npedenvHo 0ONYCMUMBIX U3ZUOAIOUWUX MOMEHNO8 OM MEMNEPAMYPHBIX 0edhopmayuil ons

mpyo VALTEC Tabauya 4.2.4.m.6
Knacc sxcnnyamayuu | 1 | 2 | 3 | 4 |5 | XB
[TpenenpHbIi N3rubaromuii MOMEHT 11 Tpyo, HMMm

-12x1,6 223 223 306 267 216 422
-16x2,0 503 503 687 600 490 952
-20x2,0 823 823 1153 1005 820 1593
-26x3,0 1816 1816 2489 2164 1760 3430
-32x3,0 3084 3084 4227 3700 2993 5841
-40x3,5 5326 5326 7281 6371 5191 10113

95



[Ipumep pacdera yCIOBHOTO BHYTPUIOMOBOTO cTosika 3 MIIT (6e3 mpoMeXyTOUHBIX HEMOABHKHBIX
OIIOp) Ha TeMIlepaTypHble AeopMalii IPUBEIEH B npunodcenuu 18.

Jl1sl KOMITEHCAllMK TEMIIEPATYPHBIX JeopMaluii IpU NPOEKTUPOBAHUN TPYOOIPOBOIHBIX CUCTEM
UCTOJIB3YIOTCS pa3IMUHbIe BUIbI KOMIIEHCATOPOB (puc. puc.4.2.4.p.6 )
Puc.4.2.4.p.6 Tunwvi komnencamopos onsi MIIT

TI-0bpasnuwiii Z-00pasHulil 11-06pasnulii Ilemnesoii
=

| )

\| a—
|

KoppekTHas paboTa 3THX KOMIEHCATOPOB BO3MOKHA TOJILKO MPH MPABHIBHON YCTAHOBKE COCEIHUX
MOJIBMKHBIX OTOP U COOIOACHUSI PACUETHBIX PAJUYCOB U JJIMH KOMIEHCHUPYIOIIUX yYaCTKOB.

Pacuem [-o06pa3znoco xomnencamopa (puc.4.2.4.p.7)

Puc.4.2.4.p.7 I'-ob6pa3zuwiii komnencamop
!

it
Ll

-
= 1 S
|
|
P
= E
I
¥
-G-‘l-l-
| -
-

1. Jlna onipeneneHusi MUHUMAIBHOTO PACCTOSIHUSA A0 MOJBUKHOM OMOpPHI b, CHUTAEM, UTO TEMIIEPATYPHOE
YIJTMHEHUE TPYOBI MPOUCXOUT TOJBKO HA Y4acTKe L,, a 1miiedo [, siBisercsi ThOkoi onopoii (puc.4.2.4.p.7-
I).

NI; Wi,
Al =oATL, =—2 =220 (4 24.5.20)

3El 3El

I D
YUUTHIBAs], YTO m = ER noyiydaeM (opMyIty Iieda KOMIIEHCaTopa:

/ EDA
l, = u, (4.2.4.¢0.21)
20,

TJie 0,— JOIYCTUMOE HampsbKeHue B cTeHke Tpyosl, MI]a.
2. AHamOTU4HO, JIJIs1 ONIOPBI @ CUYUTAEM, YTO YJIJIMHEHUE MMPOUCXOAUT TOJIBKO Ha ydacTke Ly (puc.4.2.4.p.7-
2). MuHMMAIIEHOE PACCTOSIHUE J0 OTIOPHI ¢ BRIYHUCISETCS 10 hopMyIie:

[3EDA
l, = SEDAL (4.2.4.9.22)
20,

3. ®aktuyeckas qegopmanus KoMIieHcaTopa OyneT paBHa BEKTOPHOM cymme cMmenenuid A/, u Al
(puc.4.2.4.p.7-3).

Jlnis pacueta miieda KOMIIEHCATOpa MOYKHO TOJIb30BaThes mabdauyeti 4.2.4.m.7 v rpadpukaMu Ha
puc.4.2.4.p.8.
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@Dopmynvl pacuema nieua I-06paznozo komnencamopa

Tabauya 4.2.4.m.7
DopmMynbl 1I€4a KOMIeHcaTopa (MM) NSl KJlacca SKCILTyaTalluu
1 2 3 4 5 XB

Mo ynmmenmo (mw) u— | 5g & DA | 303 DAI | 26,2/ DAI | 283 DAI| 30,9V DAl| 24,1V DAl

IaMeTpy(mMm)

Ho yamwerno ) | 30 3 [T [ 31.9DAL | 27,74/DAL| 29.8VDAl| 32,65/DAI| 25,44 DAl

quameTpy (MM) IpH
YTOJIKOBOM (DUTHHTE
e 139vDL | 1,47YDL | 1,044/DL | 1,40/DL | 1,54y/DL | 0,48V DL
Juamerpy(Mm)
Ilo pacyerHoit mnHe

(M) 11 ey (M) 1,474/ DL 1,55+ DL 1,09 DL | 1,484 DL | 1,624 DL | 0,5+ DL
HPH YTOJIKOBOM (PUTHHIE

Puc.4.2.4.p.8 I'paguxu ons onpedenenus nieva I'-oopaznoeo komneHcamopa

1400 1400
1300 {4065 ] 3 4300 40x3.5
LZ0L [ 3230 ] = 1200 T 3263,
lilzs T L 26030 | & 1100 [=]_26x3,0
1000 e 2230 | B 4000 = o0
900 = 20x2,0 | 8 L] = !
- —— £ 900 - | 16x2.0
800 = e ——— 16x2.0 Z 800 = = :/ S A%
700 T £ 700 BE e e
600 _— Z 500 e
500 Z 500 =t =
400 S 400
300 = 300
200 I 200
100/ & 100 |
0 2 4 6 B8 1012 14 18 18 20 22 0 2 4 5 8 1012 14 16 18 20 22
[OnuHa pacyeTHoro yyacTka Tpy6bl B MeTpax [OnvHa pacyeTHoro yyacTka Tpybbl B MeTpax
1400 40%3 5 1400
3 1300 = £ 1300
: = L 32x30 ] =
= 1200 = = 1200
L1
S 1100 T T 26x3.0 | 2 1100
£ 1000 ST T L 20620 | &5 1000
£ 900 =T =TT 16x20 | £ 900
Z 800 5 g 5 o B = o & 800
Z 700 e Z 700
2 600 ] ] Z 600 40x3.5
2 500 = Z 500 — 32x3.0
E 400 400 m—
= E . 26130
@ 300 o 300 i 20x2.0
s 200 L 200 = 00
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
[nuHa pacyeTHOro yyacTa TpyBkl B MeTpax [nuHa pacyeTHOro yyacTka TpyBsl B MeTpax
1400 1400 o
Z 1300 = 1300 o %foij
< 1200 = 1200 — L 22x3.0
S 1100 135 ] 8 1100 T T T o 26x3.0
£ 1000 =21 5 1000 e g s 20x2.0
9 900 =T 32x30 | 9 g0 I i T
E 300 - ,—-—: .~—~: 26x3.0 E 800 :’ il /__, :_ﬂ—' L 16x2.0
= 700 e P ] 2020 | E 700 5 o G e P
= 600 I e e e e e 16x2.0 | - 600 I e e
T 500 e e i = e B 3 500 T
2 400 /::,_“”"F”"’ S 400
w300 44 @ 300
T 200 I 200
g 100 5 100
0 2 4 & 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
[nuHa pacyeTHoro yyacTka Tpybel B MeTpax [nwHa pacyeTHoro yyacTka TpyDbl B MeTpax
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Puc.4.2.4.p.9
Z-06pa3Hulil KOMNEHCAMop

e
HI i

v
5

|
| B

Hnst Z-o6pasznoeo komnencamopa (puc.4.2.4. p.9) niedom ,
KOMIICHCUPYIOIINM YAJIMHEHUE YyJacTKa L OyIeT SABIAThCS
TOPU3OHTAJIBHBIA YYACTOK [, IJIMHA KOTOPOTO MOXKET
OTIpeAeAThCS IO (popMyrIaM JUTsl yTIIOBOTO KOMITEHCATOpa.
OmnpenenuB /, MOXXKHO pacCYUTaTh MUHUMAJIBHO JOMTYCTUMOE
paccTosiHre A0 TOJIBUIKHBIX OTOP [,, KOTOPHIE TOJKHO
KOMITCHCHPOBATh YJIMHEHHE ydacTka [ (41/2).

I, =36,74\/DN = 26\/DAI (4.2.4..23)

0, Oy

To ecthn:

1,=0,71-1 (4.2.4.9p.24)

Pacuem I1-o6paznozo xomnencamopa (puc.4.2.4.p.10) u
nemneobpasznozo komnencamopa (puc.4.2.4.p.11)

Puc.4.2.4.p.10
[1-06pasuwiii komnencamop

r e h ™
I

Hns [1-06pasnoco u nemneobpaznoco KOMneHcamopos
TUICYOM , KOMIICHCUPYIOIIUM Y/UIMHEHHE ydJacTka L,
OyJeT SBIATHCS YUACTOK /, ITMHA KOTOPOTO MOXKET
OTIpEIeNATHCS TT0 hopMysIam ISl YTIIOBOTO
KoMITeHcaTopa ¢ ko3¢ unuernToM 0,71, TOCKOIbKY
CMeEIIeHre KaXI0To Tuieya coctasisiet Al/2.
Paccrosinue mexay miedamu [1-o6pa3noro
KOMIIEHCATOPA M0 TEXHOJIOTUIECKUM COOOpaKeHUSIM

- ! TIPUHUMAETCS HEe MEHee

12,5 D.

Puc.4.2.4.p.11

Ilemneobpa3snvlil Komnencamop

=

Fa . Wi
| 4

MI/IHI/IMaJ'H:HOG paCCTOHHI/Ie 0 IMOABUXKHBIX OHOp
OTIPEICIIACTCS U3 YCIOBUST KOMIICHCAIIUY YTHHCHHS
mwieya [. To ecTb:

[, =26 /D—Al =184 /D—Al (4.2.4.9.25)
20, o,
W :

[,=0,71-1 (4.2.4.¢p.26)

J111g Bcex mepevrciaeHHbIX BBILIE KOMIIEHCATOPOB paauyc n3ruda Tpyo He oJKeH ObITh MeHble SD.

Jlnst metaeobpa3Horo KOMIEHCATOpa JUaMeTp NMETIIM He JOJDKEH MpuHUMatbes Mmenee /0D .
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Pacuem mpoiinukoguvix y3noe (puc.4.2.4.p.12).

JInst TPOMTHUKOBBIX Y3JI0B MUHUMAJIBHOE PACCTOSTHUE J10

MOJIBUKHBIX OIOP TPAH3UTHOT'O y4acTKa ONpeAeseTcs

UCXOJS U3 YCIOBHSA HE NPEBBIIIECHUS MaKCUMAIbHO

o Ja ol 18 JIOITYCTUMOTO U3rH0AI0Iero MOMEHTA Ha TPOWHUKOBBIN
—| COCIMHUTEINb OT YAJIMHEHUs ydacTka L.

| | .

I N(2L)’ NIl MI> oW o)l

Puc.4.2.4.p.12 Pacuemnas cxema
MPOUHUKOBO20 V31d

b F— HiE= i L ~ 48EI  6EI 6EI  6EI  3ED
) % (4.2.4.¢0.27)
23 , OTKYJa;

[, =173 /EDAI = 519 /D—Al (4.2.4.¢0.28)
O, o,

Jlist pacueTa [, TPOMHUKOBOTO y3J1a MOKHO TOJIB30BaThes popmynamu maoauywvl 4.2.4.m.8 .
Dopmyna ona pacuema mpouHUKOBHIX Y3/108

Taonuua 4.2.4.m.8
®opmyinbl [, (MM) JUIsl KJ1acca SKCIUTyaTalluu
1 2 3 4 5 XB

45,14 DAl
2,18y DL

46,14 DAl
2,294 DL

35,94 DAl
0,714 DL

[To ynnunenuto (Mm)
U guameTpy (Mm)

42,1\ DAL
2,09v DL

42,94 DAl
2,074 DL

39,14 DAl
1,54+ DL

ITo pacuerHoM

JUHE (MM) U

nuameTpy (Mm)
Jonyckaemca cozoasamov HENOOBUNHCHYIO ONOPY HENOCPEOCMB8EHHO HA MPOUHUKOBOM COeOuHumere.

PaccranoBKa MOABMKHBIX ONOP Ha TOPU30HTAIBHBIX y4acTKax TPYOOIIPOBOIOB ONPEICISAETCS U3 YCIOBHS,
9TOOBI TPOTHO 3aMOIHEHHOTO TPYOONPOBOIA IO IeHCTBUEM COOCTBEHHOTO Beca He mpeBbiman 1/100
MpoJIeTa MEX/Iy OIOPaMH.

Sl _ 1

 384EI 100’
OTKYJ1a BBIPAKEHUE JIJISI PACCTOSHUS MEXK]TY OTOP MPUMET BU/I:

1=413\ﬁ,
q

r7ie [-MOMEHT HHEPIIUU CEUSHUS TPYObI (Mm™); g —Bec TpyOBI ¢ BOJOH (KI/M).

[Tpu BepTHUKAIHHOM MPOKIIAKE PACCTOSHUE MEXITY KPETUICHUSIMH JIOITYCKAeTCsl yBEITMYUBATh B 2 pasa.
MaxkcuManbHO JOMYCTUMBIE PACCTOSHUS MEXKIY MOBHKHBIMUA OTIOPAMH METAJIOTIOTMMEPHBIX
TpybomnpoBoioB VALTEC MOXXHO IpUHUMATH 110 Tabute maodauye 4.2.4.m.9.

(4.2.4.¢0.29)

(4.2.4.0.30)

Maxkcumanvhvle wiaz noOBUNCHHIX ONOP Tabnuya 4.2.4.m.9
Pazmeps! TpyOBI PaccTosiHMs B MM IIpU IPOKJIAJKE:
TOPU30HTAIILHOU BEPTHUKAJILHOU
16x2,0 880 1760
20x2,0 960 1820
26x3,0 1200 2400
32x3,0 1300 2600
40x3,5 1500 3000

PexoMeHnamuu 1o pacCTaHOBKE OMOP HAa METAJUIONMOIMMEPHBIX TPYOOIIPOBOIaX U3II0KEHHI B
tabmune maoauua 4.2.4.m.10
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Ilpakmuueckue pexomenoayuu no ycmanoexe onop na MIIT

\
Taonuua 4.2.4.m.10

Hosacuawwasn cxema

Pexomenoauuu

= Jlns 0OlIeCTBEHHBIX 3[aHUI BBICOTOM CTOsAKA 10 24 M
— PEKOMEHIyEeTCsl MCIOJIb30BaTh [ -00pa3HbIe
e | KOMIIEHCATOPBI B HaYaje U B KOHIIE CTOSIKA C OJTHOU
=] HETIOJIBUKHOM OMOPOM B LIEHTPE CTOSIKA.
wl =
g
[Ipy HEBO3MOKHOCTH YCTPOMCTBA KOMIIEHCATOPOB Ha
E KOHI[AX CTOSIKA JJISl ATUX 3JaHUA PEKOMEHIYeTCS
ycTpauBaTh oauH [1-00pa3HbIif nim Z-o0pa3Hblit
1 KOMIIEHCATOP B LIEHTPE CTOsIKA.
;J i = =
C h <
:l ™~ ™~

L L

I
1

I
|

A

I
|

I[J'IH MHOT'O3TAXXHBIX JKXUJIbIX MHOTOKBAPTUPHBIX SI[aHI/Iﬁ
PEKOMEHAYETCST yCTPauBaTh MOATAYKHBIC HETIOIBUKHBIC
OIOpbI C KOMIICHCATOPAMU MCXKY HUMHU. 9TO BBI3BAHO
TEM, YTO JKWJIBIIBI MOTYT BMEMIAThCS B KOHCTPYKTUBHYIO
cxeMmy TpyOompoBoia (CMECTUTh OTIOPBI, 3aMEHUTh
MaTtepuai TpyoonpoBo1oB). [Ipu mosTaxHbBIX
KOMIICHCATOpPax 3TU BMCIIATCIILCTBA HC MMOBJIUAIOT HaA
paboTy CTOSIKA B IIEJIOM.

KpOMe TOro, MpeajiaracMbIC€ CXCMbI 6J'IaFOHpI/I$ITHBI JJIA
WHIYCTPHATM3AIMH MTPOIlecca WHKCHEPHOTO
000pyIoBaHUsI CAHTEXKAOUH.

JIJist MHOTOATaXKHBIX (CBBIIIE 24 M) OOIIECTBEHHBIX
3/IaHUH, pEKOMEHIYETCSl yCTaHABIMBATh HEMOABIKHBIE
onopsl Ha crosikax otoruienust u I'BC uepes kaxasie 12
M C YCTPONCTBOM KOMIIEHCATOPOB MEXKIY HUMHU.
HauanbHble HEOABUIKHBIE OTOPHI CAEAYET CTABUTH B
Hayaje v KOHIIE CTOSIKA.
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Ha npsAMonvHENHBIX TOPU30HTAIBHBIX Y4aCTKaX CUCTEM
otoruieHusa u ' BC HenmoaBUKHBIE ONIOPHI CIETYET
CTaBUTh Yepe3 Kaxable 12 M ¢ ycTpoiicTBOM
KOMIIEHCATOPAa MEXAY HUMH.

[Ipu yknaake neTenb TEMIbIX MOJ0B «MOKPBIM»
CrocoO0M» YyCTaHOBKA HETIOABM)KHBIX OTIOP HE
TpeOyeTcs, T.K. CTSDKKA SBIISETCS MIPOTSKEHHON KECTKON
omnopoi. MoHTa)KHOE KpeIIeHHE TPyO K apMaTypHOI
CETKE WJIM TEIJIOU30JISLIMY BBIMOJIHAETCS Ha MPSMBIX
yuacTtkax dyepe3 50 cM, Ha moBopoTax — yepe3 30 mm.

30 MM

Onopsl CTOSIKOB JTOJDKHBI 00€CTIeYMBaTh OTHOC TPYO OT
cteH He MeHee 30 MM.

HE MPABHABHD MPABMAEHD

Teemy b i

He nomyckaercs ycraHOBKa KakoW-1100 apMaTyphl Ha
HE3aKPEIJICHHBIX KOHIIaX METaJUIOIOIMMEPHOTO
TpyOonpoBoa.

[Tpu npoxonie TpyO yepes CTEeHBI , HEPEKPHITHS U
NEPErOpOJIKH, CIIEAYET YUUTHIBATh PACUCTHBIC CMEIICHHUS
TpyO. 3a30p, OCTABIISIEMBIN MEXy TPYOOU U KpaeM
OTBEPCTHUSI PEKOMEHYeTCs 3allOJIHATh BCIICHEHHBIM
MOJIMATUIICHOM WJIH KaydyKOM (TpyOHast U30IS1Hs) ,
MUHBATOM, MaKJIeyd Uiy JbHOM. [Ipu pacueTHOM
CMeIIeHUU TPYObl B HAaOOJIee OMMACHOM CEUYECHUN MeEHee
0,5 MM — €ro MO>XKHO HE YYUTHIBATb.

Obwue pexomenoayuu

B mpoekTtax cucteM MeTaIONOIUMEPHBIX TPYOOTIPOBOJIOB 0013ameNbHO QO0JIHCHBL YKA3bIBAMbC MeCa
YCMAHOBKU NOOBUNCHBIX U HeNOO8UXCHbIX onop. OT 3TOr0 3aBUCUT MPOAODKUTEILHOCTh Oe3aBapuiHON

OKCILTyaTallui CUCTEMBI

MaxcumanvHvle paccmosinus Mexicoy HenoOSUNCHLIMU ONOPaMy PEKOMEHAYETCS] Ha3HA4aTh U3 yCIOBUS,
yT0OBI TEMIIEpaTypHbIe nedopmarnu ydactka He npesbimany 30 mm ( 11 ['BC u paguaTopHoro
OTOIUIEHUS -12 M; 711 HAanoJIbHOTO OTOTLIeHUS -20 M)

B kauectBe KOMIICHCATOPOB y;[06Hee BCCTO MCIOJIb30BATh CCTCCTBCHHLIC YI'JIbI TIOBOPOTA TPACCHI.

PacueTHbIil mepena TeMnepaTyp MpH OCTBIBAHUU TPYOOIPOBOA, CIIEAYET IPHHUMATh TAKUM K€, KaK U MPH
HarpeBaHUuU. 9TO CBA3aHO C TEM, UTO HaKC «HCTIOABUIKHBIC) OIMMOPLI HAa MCTAJIJIOTIOJIMMCPHBIX
TpyOOIIPOBOIaX 00IATAIOT «ITOJI3YUECThIO», TO €CTh CO BpEMEHEM Tpyba CMeIaeTcs B CTOPOHY OOJIbIei

Harpys3KH.

3azenKy B MEXKAITaKHbIE IEPEKPHITUS TPYO HE PEKOMEHyeTCs IPUHUMATh B KaueCTBE HEMOBUKHON

OIIOPHI 110 ALY IPUYUH:

- KQUeCTBO 3a4€KaHKW OTBEPCTHSI B IEPEKPHITUH, 00ECTIEUNBAIOIIEE HETTOABUKHOCTE TPYOBI, CII0KHO

00eCTeynTh U MPOKOHTPOJINPOBATH;

- mepoxoBarocTh moBepxHoctd MIIT y pazHbix Tpy0 paznuuna. [Ipy mpuMeHEHNN TOBEPXHOCTHBIX
1acTU(UKATOPOB, MIEPOXOBATOCTh HAPYKHON TTOBEPXHOCTH HE 00ECTIEYUT TpedyeMoe CIETUICHHE
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IUTaCTHKA U pacTBopa (OeToHa);
- IIpY 3aMEHE U PEMOHTE TPyO NpUIETCs pa3pylaTh y4acTOK NEPEKPHITHS;
- He 00ecreynBaeTcs 3aluTa TPYObl OT MOBPEXJIAIOIIECTO BO3ACHCTBHS yIia O€TOHA UM pacTBOpa.

Mexnay AByMst HEMOJABUKHBIMH OIOpPaMH 00s3aTEIBHO JOJDKEH OBITh KoMrieHcaTop (Kpome kinacca XB).
s xnacca skcrutyaranuu XB, B ciiydae IpUMEHEHUs HENIOABUKHBIX OIIOpP, MAaKCUMAJIBHOE PACCTOSIHUE
MEXIy HUMH OIPEACIIAeTCS U3 YCIOBUH YCTOMYUBOCTH C IPUMEHEHUEM (HOpMyJIbl Ditnepa:

2
1
121/” ET =7z1/ d =616,/; =159,|— (4.2.4.¢0.31) unmu mo mabauye 4.2.4.m.11
N aATF ATF F

Paccmosnus meancdy Henoosusichvimu onopamu mpyoonpogooos XB u3z ycnosuil ycmotiuusocmu
Tabauuya 4.2.4.m.11

Kiacc MakcuManbHble pacCTOSTHUS MEKIy HETOJBUKHBIMU OropamMu (MM) st
TpyO (HE3aBUCUMO OT TOJIOKEHUS):
16x2,0 20x2,0 26x3,0 32x3,0 40x3,5
XB 800 1020 1300 1640 2100

Puc.4.2.4.p.13 Smasxce-cmosax 'BC Hpumep pacuema ycmanosxu

=
&m, HEeNnooB8UICHBIX ONOP 68
MHO20IMAIHCHOM,
Dl MHO20K8APMUPHOM HCUTOM 30AHUU.
% Hcxoonwvie oannwie:

' Tpebyetcs onpenenuts paccTosHUe /
: Ha ctosike ' BC u3 MIIT D32 (knacc
ﬁ 2), a TaK)Ke HeOOXOAUMOCTh

i JOTIOJIHUTEIbHBIX 3aIUTHBIX
MEPOTPUATHI MPU MTPOXOJIE€ CTOSIKA
yepe3 NEPEKPhITHE.

Ha BepTukanbHOM 4acTH CTOSIKA
OIOpa yCTAHABJIMBAETCS Ha
pacctostHuu 50 MM OT MOJIa KaXK0Tro
staxa. PacueTnas nnuHa yyactka L=
1380 mMm.

Pacuem:

MuHUMAIIBHO TOITYCTUMOE
paccrosinue 10 onopsl ['-o0pa3Horo
KOMIIEHCATOpa:

[ =1,394 DL =1,394/32-1380 =292

MM.
Paccrostnue 10 onopsl npuHATO [ =
310 mm.

VY unHeHune mieva [ cocTaBuT:

Al =2,34-0,310=0,73 mm

B ypoBHE HU3a nepekphITUs
OTKJIOHEHHE TPYObl OT BEpTUKAIN
COCTaBHT :

0,73 x (300+50)/1380=0,19 mm.
JIONOJTHUTENBHBIX MEPOIIPUATHI 110
3amuTe TpyOsl He TpedyeTcs. CTosk
IIPOKJIJBIBAETCS B NIEPEKPBITUH B
3aIUTHOM TO(PpUPOBAHHOM
MOJINATUIIEHOBOM KOXYX€E Hapy>KHBIM
JIAAMETPOM 54 MM.

1030
L=1380

2800

1400
1450

50

M
©
[|\S]




4.2.5. Kpennenue mpyoonpoeooos

Kpennenne MeTauIONONMMEPHBIX TPy0 K CTPOUTENBHBIM KOHCTPYKLHUSAM JIOJDKHO YAOBJIETBOPATH
CIICAYIOIIUM TPEeOOBAHUSIM:

- TOJBW)KHBIE OIOPHI JOJDKHBI O0€CIeYMBaTh BO3MOXKHOCTb IepeMelIeHHs TpyObl B IMPOJOIbHOM
HaMpaBJICHUU U OTPAHUYMBATH TIEPEMEIICHHE B TIONIEPEYHOM HAIIPaBIICHHH;

- HEMOJABMKHBIE ONOPBI JTOJIKHBI UCKIIIOYATh WJIM MAaKCUMAJIbHO OFPaHUYMBATh N€pEeMElIeHNEe TPYObl KaK B
MPOIOJILHOM, TaK M B IIONIEPEYHOM HAIIPaBIICHHH;

- ONOpBI HE JOJKHBI AeopMUpOBaTh HU caMy TpyOy, HU €€ Hapy>KHbIH cioi. B cBsA3M ¢ 3TUM MaTepuaiom
XOMyTa OHOPBI MOXKET OBbITh JHOO IUIACTHK (MOJMATHIICH, MOJUIPONUIICH, MOJIMBUHWIXJIOPUM), JTUOO
MeTaJul ¢ 00s3aTeNIbHBIM UCIOIb30BAHUEM AIACTUYHON npokyaaku. [lIupuHa cTanpHOro XoMyTa Omnopsl He
JIOJDKHA OBITh MeHbIIe 20MM;

- OIOPBI I OTKPBITON MPOKIAJKU TPYO JOKHBI OBITH pa3bEMHBIMH, T.€. JOMYCKAIOIUMH JIEMOHTaX TPYyO
0e3 MOBpPEeXkKICHHUS ONIOPHI.

PexomenayeMple TUTIBI KPETUICHUH U OTIOp TIPUBEACHBI B maobauye 2.4.5.m. 1.

Tunwt onop u kpenaenun MIIT Tabnuya 2.4.5.m.1
3 Onucanue Oobnacme npumenenus
CKU3
OnunapHas B xauecTBe MOaBHKHOU
miactuxosas (ITIT) OIIOpPBI Il ONMHOYHBIX
KJIAIT-0TI0pa Tpy0 D16,D20,D26,D32

CaBoennas B kauecTBe moaBrKHOU
riactukoBast (I111) OTIOPHI 117151 Iaphl TPYO
KJIMII-0II0pa D16,D20,D26,D32
e o m—
'I-I‘F”' h.-l"""mlr
" _,.-l#' v_‘,.’
OnuHapHbIe B xauecTBe MOABHKHOU

riactukosbie (I11T) OTIOPBI AJIs1 OIMHOYHBIX
XOMYTOBBIE OTIOPBI Tpyo D16,D20,D26,D32,

" D40

Onunapnas ctanbHas | B kauectBe

omopa (20x1,5MM) ¢ | HETTOABUKHOM OTOPHI
MPOKIIATKON U3 JUTSL OMMHOYHBIX TPYO
EPDM (BunT-MS8) D16,D20,D26,D32, D40
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CnBoeHHas cTajibHast
omopa (20x1,5mm) ¢
MPOKJIAIKON U3
EPDM (BunT-MS8)

B kauecTBe
HEMOABUKHON OMOPBI
JUTSL OMMHOYHBIX TPYO
D16,D20,D26,D32,

Cxo0bI 1151 TapIyHa
(Takepa)

B kauecTBe mOIBHKHBIX
OTIOp B KOHCTPYKIIHSIX
BCTPOCHHOTO 000TpeBa
(TIOJIBL,CTEHBI, KPOBIIH,
mromanku). Kpemsrcs k
TEIUTOU3OJISIIIAH C
MTOMOIIIBIO TapIyHa
(Takepa)

XOMYTHK
MOHTaXKHBIN

Jns kperieHus
(moABMKHOTO) TPYOBI K
apMaTypHOU CETKE B
KOHCTPYKLHUSAX
BCTPOCHHOTO 000TpeBa

[Tnanka MOHTaXXHas
(IIar KJIMI-3axBaToB
-50mMm)

st KperuieHus neTelb
TPYOBI B KOHCTPYKIIUSAX
BCTPOCHHOTO 000TpeBa

Tenmon30aAInOHHEIE
MaThI ¢ UKCcaTOpaMu

TUTSL TPYOBI

st kperieHus netenb
TPYOBI B KOHCTPYKIIUSAX
BCTPOCHHOTO 000TpeBa

He oonyckaemcs ucnonvzoganue 05t KpenieHusi mpy6o npoeoaiouHbIX XOMYMOo8.
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4.2.6. Tennouzonayua mpyoonpoeooos

Heo6xoauMocTh B TEMIOBOM M30JISLIMU TPYOOIPOBOJOB M3 METAJIONOIUMEPHBIX TpYO ompezenseTcs
pacdyeToM Ha MOTEpH TeIuIa TpyOaMu MIIM Ha BBINAJICHUE KOHACHCATa.
Kak npaBuiio, TemioBas H30JSIHS IPEyCMaTPUBACTCS B CIEIYIOLINX CIIydasx:

- TIpH NPOKJIaJKe TpyO B IOy IEPBOTO 3Ta)ka 110 TPYHTY MM HaJl HEOTAaIIMBAEMbIM MOIIONIBEM;

- IpH NPOXOXKJIECHUH TPYOOIPOBOIOB Yepe3 HEOTAIIIMBAEMbIE TOMEIIICHHUS;

- TpU TPOXOXKICHUH  TPyOONPOBOJOB Yy HAPYXKHBIX JBEPHBIX IPOEMOB, TIJI€ BO3MOYKHO

poMep3aHue;

- MarucTpald OTOIUICHHS U rOpsiYero BOJOCHAOKEHUS,

- CTOSIKH TOpsIYero BOJOCHAOXKEHHUS;

- CTOSIKH XOJIOJHOTO BOJIOCHAOKEHHS IIPU OTKPBITON MPOKJIAIKE (IS 3alUTHI OT KOHACHCATA).

B kadecTBE TEMIOM3OAIMU JUISI METAUIONONMMEPHBIX  TpyO pPEKOMEHAYeTCs HCIIOIb30BaTh
CTICIUATIBHYIO, STACTHYHYIO TPYOHYIO H30JISIHIO (CKOPIIYIIBI) U3 BCIICHEHHOTO MOJIMATHIICHA WIIM KaydyKa.
[Tpu 3TOM ciiegyeT UMeTh B BUAY, YTO Kay4dyKOBas M3OJIALUS MPU OTPULATEIBHBIX TEMIEepaTypax, XOTs U
COXpaHSET TETJIOM30JSIINOHHBIC CBOWCTBA, TEPSET IACTUYHOCTh. JTO MOXKET MPUBECTH K €€ pa3pyLICHUIO
MOJlT BO3JEHCTBMEM TEIUIOBBIX Jjedopmanmii  TpyborpoBona. KoadpdummeHnt TemaonpoBoIHOCTH
TETUTON30JISIITMY He JohkeH npesbimaTh 0,05 Bt/m K.

4.3. Ucnvimanusn CMOHMUDPDOBAHHbBIX CUCHIEM
4.3.1. Oouue mpebosanusn K UCRIMAHUAM

B cootrBerctBun co CII 73.13330.2012 paspmen 7, mocie 3aBEpLICHHS MOHTaXHBIX pabOT JOJKHBI
OBITh BBITIOJTHEHBI:

UCTIBITAHUS CHUCTEM OTOIUICHHS, TEIUIOCHA0XKEHUS, BHYTPEHHEI0 XOJOAHOTO U TOPSYEro
BOJIOCHA0)KEHUSI THUIPOCTATHUECKUM WM MAHOMETPHYECKUM METOJOM C COCTaBJICHHEM akTa (CM.
npunodcenue 9), a TakKe MPOMBIBKA CUCTEM ;

TETUIOBOE MCIIBITAHUE CUCTEM OTOTUICHHS Ha paBHOMEPHBIH MPOTPEB OTOMUTEIBHBIX MPHOOPOB;

UH/IMBUyaJIbHbIE UCTIBITAHUS CMOHTHPOBAHHOTO 000PYIOBaHUS C COCTABJICHUEM aKTa
( M. npunoxcenue 10);

4.3.2. I'uopasnuueckue ucnolmanus cucmem OmonieHus

[Tocne BBITTOTHEHUS! MOHTQKHBIX Pa0OT MPOBOJUTCS MCHBITAHHE CHCTEMBI Ha TEPMETHYHOCTH TP
JaBJICHUH, TIPEBbIIIaroIIeM padouee B 1,5 pasza, HO He MeHee 6 6ap, MPU MOCTOSTHHOW TEMIEPaType BOJIBI.
[lepen ucmbITaHuEM HEOOXOIMMO CHSTH MPEAOXPAHUTEIBHYIO WM PETYIHPOBOYHYIO apMaTypy
(kmamaHa, PEeAyKTOpHI), 3HAYCHHE HACTPOUWKH KOTOPBIX MEHEE BEIUYHMHBI JaBICHUS THUIPABIUYECKUX
WCIIBITaHUN. BMeCTO CHATOM apMaTyphl YCTaHABIMBAIOTCS 3aryIIKH WJIM TPYOHBIC BCTABKH («KATYIITKH).
K cucreme mogkimogaeTcss MAaHOMETP C TOYHOCTBIO u3MepeHus He 6omnee 0,1 Oap.
Cucrtema 3amojHSAETCS BOJOM TOCTENEHHO, MPU OTKPBITBIX BO3JYXOCITYCKHBIX YCTPOHCTBAaX BO
n30exanne 00pa3oBaHus BO3AYITHBIX MPOOOK.
['uapaBnuyecKkre UCTIBITAHUS TPOBOIATCS TPHU MOCTOSHHOW TEMIIepaType B JBa dTarma:
Ilepeviti sman - B Tedernne 30 MHH JBaKIbl TTOJHUMAETCS JaBIICHUE IO PAcueTHOW BEIMYMHBI dYepes
kaxnpie 10 muH. B mocnenyronue 30 MUH majieHre JaBieHUs B CUCTEME He OJDKHO npeBbimats 0,6 6ap;
Bmopou sman - B IOCIEAyOMUE 2 4 MajgeHue JaBieHUs (OT JaBJICHHS, JOCTUTHYTOTO Ha TIEPBOM 3Tare)
HE JOJDKHO OBITH OoJibliie, ueM Ha 0,2 Oap.
[ManpaBnuueckoe UCTBITAHUE CUCTEMBI HAMIOJIBHOTO OTOIUICHUS HEOOXOJUMO MPOBOAUTH JIO 3aJIMBKU
TpyOOIIPOBOIOB OETOHOM (PAacCTBOPOM).
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Ecmu B X04€ HUCIIbITaHUSA 06Hapy>1<eHa T€4Yb B O6)KI/IMHOM COCAUHCHHWH, NOITYCKACTCA MOATATMBAHHUC
HaKUJIHOU raiiku He 6osee, ueM Ha 0,5 obopoTa. Eciii 1 B 3TOM ciiydae Teub HE MPEKPATUTHCS, HEOOXOIMMO
BBHITIOJTHUTH HOBOE COEAMHEHHE, 00pe3aB 3aMAThIN KOHEIl TPYOBHI.

4.3.3. Tennoevle ucnoimanus cucnmem omonieHus

TemoBoe HCIBITAHWE CHUCTEM OTOIUIEHHS IIPH MOJOKUTEIBHON TeMIlepaType Hapy>KHOTO BO3ayXa
JIOJKHO MPOU3BOIUTHCS MPU TEMIEpaType BOJABI B MOJAONIMX MarucTpaisx cucteM He meHee 60° C. [lpu
3TOM BCE OTOMHTEIbHBIE TPUOOPHI JOIKHBI IPOTPEBATHCSI PABHOMEPHO.

TerioBoe UCHBITAHUE CUCTEM OTOIUICHHMS] NMPHU OTPULATENBHOM TeMmIepaType Hapy»XHOTo BO3qyxa
JOJKHO TTPOU3BOAUTHCS MPU TEMIIEpAType TEIJIOHOCUTENIS B MOJIAIOIIEM TPYOOIPOBOE, COOTBETCTBYIOIIECH
TEeMIIEpaType HapyKHOTO BO3yXa BO BPEMS HUCIBITAHUA 110 OTONUTEIBHOMY TEMIIEpaTypHOMY I'pad UKy, HO
He MeHee 50°C, 1 BeMMYMHE HUPKYIALUOHHOTO JIABJICHUS B CUCTEME COTJIACHO padoyeil TOKyMEHTaluu.

TerioBoe HUCHBITAHWE CHUCTEM OTOIUICHUS CJeAyeT MNPOU3BOAUTH B TEUYEHHWE 7 U, MPU STOM
MIPOBEPSAETCS] PABHOMEPHOCTD MTPOrPeBa OTOMUTEIBHBIX TPUOOPOB (HA OILIYTIb).

TeruioBoe HCHBITAaHUE HAMOJBHBIX CHCTEM OTOIUICHHS M3 METAJUIONOJIMMEPHBIX TPYyO cleayer
OCYILIECTBIIATH IOCIE TOTO, KaK OCTOH OKOHYATEeJIbHO 3aTBepjeer, T.e. yepe3 20-28 aueill. McmbiTanus
CIeAyeT HauYMHaTh ¢ TeMrmeparypbl TemioHocurens 25 °C ¢ eKeIHEBHbIM YBEIMUYEHUEM TeMIepaTypbl Ha
5°C 1o Tex mop, moka oHa He OyJIeT COOTBETCTBOBATH IPOCKTHOMN BEIIMUYUHE.

4.3.4. I'uopagruueckue ucCnbImanua CUCIeM X0J100H020 U 20PAUE20 6000CHADICEH U

BenuunHy mpoOHOTO JaBIEHHS MPU THIPOCTATHYECKOM METOJIE UCHIBITAHUS CIIEeIyeT MPUHUMAThH
paBHOW 1,5 m30bITOUHOrO pabouero naBiaeHUs. VCmbITaHWUS  JOJDKHBI MPOW3BOJIUTHCS JI0 YCTAaHOBKH
BOJIOPa300PHOI apMaTyphl.

BbiiepkaBIIMMU MCHBITAHUS CYMTAIOTCS CUCTEMBI, eclii B TeueHue 10 MHH HaxOXACHUS O]
MpPOOHBIM JABICHHEM MPH TUAPOCTATUYECKOM METOJE HWCIBITAHWNA HE OOHAPYKCHO MAJCHUS JaBICHHUS
6onee 0,5 OGap m Kamenb B CBapHBIX IIBax, TpyOax, pe3bOOBBIX COCIMHEHHIX, apMaType M YTEUKH BOJIbI
4epe3 CMBIBHBIE YCTPOUCTBA.

4.3.5. Ilpomviexa cucmem x07100H020 U 20pA1e€20 6000CHADIHCEHUS

CI/ICTGMBI BHYTpeHHeI‘O XOJIOAHOI'O " rop;mero BOI[OCHaG)KeHI/IH II0 OKOHYAaHUHN HUX MOHTa»xKa HOJI?’KHBI
OBITH MPOMBITHI BOJOU JI0 BBIXO/1a €€ 0€3 MEXaHUYECKUX B3BECEH .
HpOMI:IBKa CUCTEM XO3§II>1CTB€HHO—HHTBGBOI‘O BO,Z[OCHa6)K€HI/I}I CUUTACTCA 3aKOquHHOﬁ II0CJIC BbBIXOJa
BOJIBI, yaoBIeTBopstomel TpedoBarusm [[OCT 2874.
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4.4. Bsaumoszamensemocmv mpyé
[Ipu 3ameHe CTaTbHBIX , MEAHBIX WM HOJHUIPOMUICHOBBIX TPYO Ha METAJIJIONOIUMEPHBIE TPYOBI
HEOOXOIMMO YUUTHIBATh H3MEHEHUE UX MPOITYCKHOM crocOOHOCTH (car. mabauywvl 4.4.m. 1 ; 4.4.m.2 u
4.4.m.3).

Pacxoowt (1/c), npu komopwix nomepu dasnenus ¢ mpyoax cocmaenawom 1 0'Ha/m unu 1 m.600.cm./m)

Taonuua 4.4.m.1

IIponycknas cnocobnocmo, a/c
Dnap




Tabauua 3amensl cmanvHvIX HO8bIX (wepoxosamocmy 0,2) BI'II nopmansuwix mpyo na MIIT
(NOKa3aHo, 80 CKOILKO pa3 6 my Uil Opy2yr0 CMOPOHY USMEHSIOMCS IUHeliHble nomepu 0aseHUsl)

Tabauua 4.4.m.2
[y cTaabHbIX MeraononumMepHsie TpyObI
Tpyo
20x2,0 26x3,0 32x3,0 40x3,5
12" (15) -1,72 -5,14 -18,5 -58,7
3/4" (20) -1,14 -4,10 -13,0
1" Q5 -1,17 -3,71
11/4" (32)
11/2" (40)
2" (50)

Tabauua 3amensl cmanbHvIX HEHO8BIX (wepoxosamocmy 0,5) BI'II nopmansuwvix mpyo na MIIT
(nokasamno, 80 CKOILKO pa3 6 my uii Opyeylo CMopoHy U3MEHsIOMCsL IUHeliHble nomepu 0agieHus)

Tabauua 4.4.m.3
[y craibHbIX TpYO MerajionosmMepHsie TpyOsbl
20x2,0 26x3,0 32x3,0 40x3,5
172" (15) -2,45 -7,31 -26,3
3/4" (20) -1,48 -5,33 -16,8
1" (25) -1,47 -4,65
11/4" (32) -1,08
11/2" (40)
2" (50)
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4.5. Texnuka 6e3onacrnocmu

Mertamnononumepusie Tpyosl  VALTEC PEX-AL-PEX B mporiecce MOHTaxa W JKCIUTyaTalldd HE
BBIIETISIIOT B OKPYKAIOIIYIO CPely TOKCHUYHBIX BEIIECTB M HE OKA3bIBAIOT BPEIHOTO BIMSHUS HAa OPTaHU3M
YeJI0BEeKa MPU HEMOCPEICTBEHHOM KOHTAKTE.

[Ipu 3aroToBKEe M MOHTaXE€ CUCTEM M3 METAJIONOJIUMEPHBIX TPYO HE NOMYyCKaeTcs MPOU3BOIUTH
CBapoyHble paboThl Omke, yeM 2 M oT TpyO. Eciam ke 1Mo TEeXHOJIOTMYECKHM YCIOBHMSM CBapkKa
HE00X0MMa, TO TPYOBI CIIETYET YKPHITh aCOECTOBOM TKaHBIO U JIICTOM KPOBEILHOMN CTaJIH.

MerammononuMepHble TpyObl ~ OTHOCATCS K KaTETOPHH TOPIOYUX, TPYIHOBOCIIAMEHSIEMBIX
MaTepuainoB. Iy TyleHus 3aropeBIINXcs TPYO CIeAyeT UCIIONIb30BaTh BOAY, EHY, IECOK, KOIIMY.

[Tpu pabore ¢ METAIONMOIMMEPHBIMA TPyOaMU ClIeAyeT MPHUHATh MEpPhl MPOTHB TOMATaHUsI Ha
HUX OPraHUYECKUX PacTBOPHUTENEH.
K MOHTa)xy MeTayuIonoJMMEpHBIX TPYO MOMYCKAlOTCs PaOOTHUKH, MNPOILEAIIEe CIEeHUATbHOE
o0y4eHHe ¥ 3HaKOMbIE CO CTIeM(UKON JaHHOTO BUIA TPYO.
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5. Koncmpyuposanue cemeii

5.1. Buympennuii 6000np0600 X0100HOU U 20pAYell 600bl
[Tpu ycTpoiicTBe BHYTPEHHEr0 KBApPTUPHOTO BOAOIPOBOA CIIEAYET TPaAMOTHO BBITIOJIHUTH Y3€J1 BBOJA, TaK
KaK OT 3TOTO 3aBUCHUT CPOK CITYKOBI 2JIEMEHTOB KBAPTHPHOU PA3BOJKU , CAHUTAPHO-TEXHUUYECKUX MPUOOPOB
1 000pyI0BaHUS.
[Tpumep KBapTUPHOTO y3Jia BOJAOMPOBOJIHOTO BBOA MIPUBEACH HA pUCYHKE J./.p. [

Puc.5.1.p.1 Ilpumep pewienus y31a KeapmupHo2o 6000NPOBOOHO20 668004

1 —68000np060OHbII CMOAK, 2 — WAPOBOU KPAH CO 8CMPOEHHBIM (unbmpom, 3 - nunneav pe3voosol,; 4 —pedykmop 0asieHus, 5 —
6000CUEMYUK € NPUCOCOUHUMETbHLIMU NOLYCCOHAMU, 6 - KIanan 0opamublil;7 — KpaH OPEHANCHbILL CO UUMYYEPOM (CMasumcs Ha
X0J00HOU 800€ U UCTIONL3YEMC sl Olsl NPUCOCOUHEHUS WAAH2d, KAK NepsuyHoe cpedcmeo noxcapomywenus (n. n.7.1.11 CIT
30.13330.2012) ); 8 — mpoiinux pe3v0080il.

[Tpu BEIOOpE BapHaHTOB CXEMBI IPOKIIAJAKH BHYTPEHHUX BOJOMPOBOIHBIX CeTeil OOBIYHO PYKOBOACTBYIOTCS
OIICHKOH clienyromux (hakTopoB:
- OKCIUTyaTalluOHHBIC CBOMCTBA, OLICHUBAEMEBIC TI0 BIMSIHUIO APYT HA JIpyra OJHOBPEMEHHO OTKPBITBIX
puOOPOB, yI0OCTBY OOCITYKUBAHHS M KOMIIAKTHOCTH;
- 3aTpaThl HA MOHTaX, KOTOPHIE MOXHO OILEHUThH IO KOJIUYECTBY BBIMOITHICMBIX COCTUHEHUH U
MPOTSDKEHHOCTH TPYOOTIPOBOJIOB;
- 9KOHOMHUYHOCTb, OIIPEIeNsieMast 0 CTOMMOCTH MaTepUaioB, 3aTPAu€HHBIX HA MOHTAX.
CpaBHHTENBHAS OIlEHKA BAPHAHTOB CUCTEM KBapTHPHOW BOJONPOBOJHON pa3BOJIKH MPUBEICHA B TaOJIUIE
S.1.m.1.

Bapuanmer keapmupnou pazeooxu Tabauya 5.1.m.1

Ackus Onucanue
TpoiiHukoBas
pa3BoOJKA.
Croumocts Ha 29%
BBIIIIE, YEM TIPH
MPOXOTHBIX
BOJOpPO3ETKAaX.
HepaBnomepHnoe
JaBJICHUE BOABI HA
npudopax.
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Kosiekropnas
pa3BoOJKA.

Croumocts Ha 50 %
BBIIIIE, YEM IIPU
IIPOXOJHBIX
BOJOpPO3€ETKAaX.
PaBHOMEpHOE naBneHue
y ipuOOpoB.
Bo3moxxHOCTB
OTKJIIOUEHHUS TTPUOOPOB
C €IMHOTO y37a.

ITocaemoBarebHas
pa3BoaKa ¢
MPOXOIHBIMH
BO/IOPO3€TKAMH
CaMbIi enieBbIi
BApUAHT Pa3BOJKHU.
HepaBHomepHoe
JIaBJICHHE BOJIBI Ha
npudopax.

[Ipn KOHCTPYHPOBaHHWU CHCTEM TPYOONIPOBOIHYIO apMaTypy CIeIyeT yCTaHaBIMBaThb B COOTBETCTBUH C

TpeOOBAHUSMHU CTPOUTENLHBIX HOPM U MPaBUI (CM. npunodxcerue 14)
KonmuuecTBo ycTaHaBIMBAEMBIX CaHHTAPHO-TEXHHYECKHX TPHOOPOB M BOAOPa30OpHON apMarypsl
OTIpeIeNIAETCS] TEXHOIOTUYECKOM YacThIO MPOEKTa U TEXHUYECKUM 3aJaHHEM 3aKa34yHKa.

[Ipu omnpeneneHun MecT

pexomennanuii CIT 73.13330.2012

YCTaHOBKM  BOJOPa30OpPHOM apMmaTypbl cleAyeT MNpHUAECpPKUBATHCS
«BHyTpeHHHE CaHUTAPHO-TEXHUUYECKUE CHCTEMBI» (CM. TaOIHIly

5.2.1.2), eciii UHOE HE TIPEAYCMOTPEHO MACIIOPTOM Ha yCTaHABIMBAEMBIN IPHOOD.
Bvicoma ycmanosxu canmexnpu6opos u 6000pazo0pHol apmamypul

Taonuua 5.2.m.2

Ilpubop, apmamypa

Bvicoma YyCcmaHoO6KU, MM

Ilynkm CHull CI1
73.13330.2012

Kpan wim cmecutens pakoBuHbl | 250 oT 60pTa paKOBHHBI 6.2.1
Kpan unu cMecutens MOMKH 200 ot 6opTa MOHKH

Kpan unu cmecutenn 200 ot 6opTa yMBIBaTbHUKA
YMBIBATbHUKA

CmecuTenb BAaHHBI 800 oT uKcTOoro nonia

Bonopa36opHsrii kpaH B 6aHe 800 ot yucToro mnosa

OO6mmui cmecurens 1t BagHbl 1 | 1000 ot uncToro mosa

YMBIBAIIbLHUKA

Kpan m1s1 MbIThS 10JI0B 600 ot ynucroro noJja

Cwmecutensb I ayia 1200 ot yncToro nojua

Cetka gymieBas 2150 ot uncToro moJjia

VY MBIBaJIbHUK 800 ot ymcToro moja a0 6bopra 634.

VMBIBaIbHHUK B IMIKOJIAX

700 ot yncToro nmoja 1o 6opra

VYMBIBaJIbHHUK B JACTCKUX

JOIIKOJIBHBIX YUPCIKIACHUAX

500 ot yucroro mnoJja a0 6opra

PakoBuHa 1 MoMKka

850 ot ymucToro moja a0 6bopra

PakoBuHa 1 MOMKa B IIIKOJIaX

800 ot uucToro noxia a0 6opra

PakoBuna u moiika B JIJ[Y

500 ot yucToro mnoJja a0 6opra

Banna

600 ot yucToro moJja a0 bopra

ITuccyap

650 ot yncroro nojua 10 6opra

PaccrosiHust MeX Ay OCSIMM YMBIBAJIbHUKOB TP IPYIIIOBOM YCTAHOBKE CJIEIyET IPUHUMATh He MeHee 650
MM, , IUCCyapoB - He MmeHee 700 mm.
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5.2. Cucmemul paduamopnozo omonnenusn

B HacTosiiiee Bpemsi OOJIBIIMHCTBO POCCUMCKUX OTOMHUTENBHBIX CHUCTEM SIBIISIOTCS OAHOTPYOHBIMU C
BEpXHEH WM HIDKHEHW pa3BoJIKoH. [IpuIrHBI 3TOTO ClienyeT NCKAaTh B 9KOHOMHUUYECKOU chepe.

B 60-¢ -70e romsl mpomnuioro Beka IIa BCECOIO3Has OOphOa 3a HSKOHOMHIO METajla MpH KpalHe
HU3KOU <«IIOJIUTUYECKOMN» CTOUMOCTHU SJICKTPOSHCPIUH. OFpOMHBIMI/I TCMIIAMH PA3BUBAJIOCH THIIOBOC
MaHEeJIbHOE CTPOUTENBCTBO, Tpedyrolee NENIeBBIX YHU(DUIIMPOBAHHBIX Y3JIOB W 3aroToBok. O
MMOKBAPTUPHOM YUCTC TCILJIa PCUYb HC IJId — BCC IUIATHIIM 3a TCIIJIO «C HpOHI/ICEIHHOI\/'I AYLIN.

Ho u ceifuac npu HOBOM CTPOUTENBCTBE OAHOTPYOHBIE CHCTEMBl KOJUYECTBEHHO MPEOOIafaoT B
cuiy cBoel AemeBu3Hbl. OIHAKO, C yKECTOUeHHEM TpeOOBaHUil M0 yCTAaHOBKE Ha OTOINHUTENbHBIEC TPUOOPHI
PEryJATOpOB U IMOKBAPTHUPHOM YYETE TeIjia, OJHOTPYOHBIE CHCTEMBI OYAYT BCe OOJIBIIE BBHITECHATHCS
JOPYTUMHU BUJAMH Pa3BOJIOK.

Br16op nHambonee 3¢ HEKTUBHON CHUCTEMBI PAAHMATOPHOTO OTOIUICHUS YIPOCTUTCS, €CITH O3HAKOMHUTBHCS C
JOCTOMHCTBAMH U HEJOCTATKAMHU TOW WJIM UHOUW CXEMBI, U3JI0KEHHBIMU B mabuye 5.2.m. 1.
Cxembl paouamopnozo omonieHus Tabauya 5.2.m.1

Ockus Onucanue u xapakxmepucmuxa

Oonompybnas cucmema c 6epxueti pazeooKoll Hes
3AMBIKAIOWUX YYACTIKO8
A Campblif PSKOHOMUYHBIN BUJI CUCTEMBI,
WCTIONB3YIOMIMIACS , B OCHOBHOM, TOJIBKO JIJISI OTOTIICHHS
JIECTHUYHBIX KJIETOK JKMJIBIX U OOIIECTBEHHBIX 3aHUH.
B03MOXHOCTB pETyJIMPOBKH OTOMUTEIHHBIX IPUOOPOB
=m MOJIHOCTBIO0 OTCYTCTBYeT. [lo cpaBHEeHHIO ¢ ABYXTPYOHOM
- CHUCTEMOM pacxoJ TEIJIOHOCUTENS Yepe3 KaKIbli
paamarop Ooubiie. Temmeparypa TEIIOHOCUTENS B

BCPXHEM HpI/I60pC BBIIIC, YEM B HUKHEM, YTO Tpe6yeT
m HCIIOJIB30BAaHUS HAa HMXKHUX O3TaXXaX OTOIHNTCIBbHBIX

prOOPOB C OOJIBIIEH MOBEPXHOCTHIO HArPEBa.

OonompybOHas cucmema ¢ epxueti pazeo0Koll ¢
3aMbIKAIOWUMU YHACTIKAMU C pAOUATOPHBIMU

B mepmopezynamopamu
—_— Haubonee pacmpocTpaHeHHBIH BU CHCTEMBI.
TemmnepaTtypa TEIIIOHOCUTENS B BEpXHEM pUOOpE BHIILE,

94eM B HIDKHEM, 9TO TpeOyeT NCITIOIb30BaHNs Ha HIKHUX

m 3Ta)kaX OTOMHTENBHBIX IPUOOPOB ¢ OoMbLICH
MOBEPXHOCTHIO Harpesa. TpeOyeT UCIoap30BaHuUs
CTICIIHAIBHBIX TEPMOPETYIIATOPOB MOBBIIICHHOI

m MPOIYCKHOMN CIIOCOOHOCTH.
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Oonompybnas cucmema c epxmeli pazeo0Koll ¢
Mpexxo008bIMU KPAHAMU .

PerynupoBka kaxmoro npudbopa coxpaHseT o0Iue
THJIPaBIMYECKHIE XapaKTEPUCTHKH CTOSIKA. B ocTanbHOM,
COXPaHSIOTCSI HEJJOCTATKH OJJHOTPYOHBIX CHCTEM.

1I-00pasnvle 00HOMPYOHBIE CMOSKU C HUIICHEU PA3600KOU
U mepmMopezyisimopami Ha 3aMbIKAWUX Y4aACmKAax.
TeMneparypa TEIUIOHOCUTENS CHIDKAETCS OT IIEPBOTO
pazuaTopa K mocieiHeMY, YTO TpeOyeT HCIOIb30BaHUS
MOCTETNIEHHOTO YBEJINYECHHUSI MMOBEPXHOCTH HArpeBa
OTONHTENIFHBIX TPHOOpPOB. Ha Bocxosmem ydacTke
CTOSIKAa CHIDKEHA TEIUIOO0Taya PaguaTopoB.

Cucmema c 08yxXmpyOHbIMU CIOAKAMU U 20PUZOHMATLHOU
00HOMPYOHOU PA3BOOKOLL.

Cxema 103BOJISIET 000PYAOBATh y3€i IIOKBAPTUPHOTO
ydeTa TeroBoi suepruu. [Ipu oTcyrcTBrm Oaiirmacos
pEryJIHpOBKa OTAEIBHOIO PaguaTopa BEAET K U3MEHEHHUIO
TEIUIOOTA4H BCE PaNaTOPOB BETBH.

Cucmema ¢ 08yXmpyOHbIMU CINOSIKAMU U 20PUZOHMATILHOLL
08yXmpyOHOU Pa36800KOIL. PerymupoBka otmenpHO
B3STOr0 NpUOOpa HEe MPUBOANT K U3MECHEHUIO
TEMIIEPATYPhI B OCTATBHBIX MprOopax. Cxema mo3BoiseT
000pyZI0BaTh y3€ll MOKBAPTUPHOTO yUeTa TeIIOBOH
SHEPTHH.

Cucmema ¢ 08yxmpyOHbIMU CIOSKAMU U JTY4€e801
KOMIEKMOPHOU PA3800KOIL.

Cucrema sBIsETCS caMOil y0OHO# B OTHOIIICHHUH
BO3MOXKHOCTEH PETyJTUPOBKY, a 3HAUUT, U Hanboee
SKOHOMHUYHOH B 3KcIuTyaTanuu. Kaxas monBoaka K
MpUOOpPY PacCUUTHIBACTCS HA MMPOMYCK TETIOHOCHTEIS
TOJIBKO JJIsL OJTHOTO KOHKPETHOTO npubdopa. Cxema
SIBIIICTCS] BEChMa YI00HOH ISl OpraHu3aliu
MMOKBAPTHPHOI'O yueTa TEIUIOBOM dHeprun. Pacxom Tpyo
3HAYUTEJIBLHO BBIIIIE, YeM TPU OJHOTPYOHOH U
JBYXTPYOHOH cxemax.

113




[IpoknagKy MeTauIONOIUMEPHBIX TPYO MO MOMEIICHHSIM PEKOMEHIYETCS MTPOU3BOIUTH CKPBITO: B CTSIKKE
T0J1a WM B IUTMHTYCHBIX KOpoOax. OTKphITas MPOKIaaKa TOMYCKAaeTCs TOJIbKO B MECTaxX, 3alllUIICHHbIX OT
BO3JICUCTBUS MIPSIMBIX COJIHEUHBIX JTy4YeH.

[Ipu mnpoxmanke B CTSKKE, METAJUIONOJMMEpHas Tpybda JOKHA MPOKIaAbIBaThes JHOO B
TETUIOU30JISIHH, TH00 B TOGPHUPOBAHHOM IIIIACTUKOBOM KOXKYXE.

B mpoekrax cucrteM OTOIUIEHHS U3 METAJIONOJUMEPHBIX TPYO 00s3aTENbHO JOJKHBI OBITH YKa3aHbI
MeCTa YCTaHOBKHU MOJBUKHBIX U HETIOJBUKHBIX OMIOpP B COOTBETCTBUU C YKa3aHUsIMU pazjiena 4.2.4.

B ciaysae 0OJHOBpEMEHHOr0O HCIONB30BAHHS PATUATOPHOIO OTOIUIEHHSI M CHUCTEMBbl BCTPOECHHOTO
oborpeBa («TEIUIbIA TON»), TPYOOMPOBOABI PAJAMATOPHOTO OTOIUICHHS MPOKIAIBIBAIOTCS HUXKE IMETENb
«TEIJIOro MoJia» B MPOMEKYTKAX TEIJIOU30SIMOHHOTO cios (eM. puc.5.2.p.1).

Puc.5.2.p.1 Cosmecmuas npoxnaoka mpyo paouamoprHoco OmonieHus U « menioco noia»

o P

8

1 —ocnosanue (nauma nepekpvimus), 2 — napousonayus,; 3 — ymenaumens (NeHONOIUCTUPOT), 4 — apmamypHas cemka; 5 —
yemenmuas cmadicka,; 6 — uucmogou noa, 7- mpyowvl nemeib « meniozo noiay, § — mpyoonposoovl paouamopHo2o OMonIeHUs 8
uzonAYUU.
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5.3. Cucmemut 6cmpoennozo ooozpesa

5.3.1. Hanonvnoe omonJienue (menvlii no.y)

5.3.1.1. Ilpeumywiecmea HanoabHO20 OMONIEHUA

BopsiHble Teruible MONbl MPOYHO BOILIM B apceHa] MHXKEHEpHOro o0OpydOBaHHUs JoMa Oiaroaaps
CO3/IaHUI0 UMHU MaKCHUMaJbHO KOMGOPTHOTO Uil 4eJIOBEeKa M JIOMAIIHUX XUBOTHBIX TEeMIIEpaTypHOIO
pexuMa.

PaguaTopHoe oTomneHue, nojaepkuBas TpeOyeMylOo CpPEIHIO TEeMIEpaTypy B MOMEIIEHUHU, JaeT
JalieKo He MJIeallbHOE paclipeieieHue TeMIleparyp 1o Beicote. 30Ha KoMpopTHOi Temmeparypsl (20-21 °C)
MPU pPaJMaTOPHOM OTOIJICHUH pPaCIOJIaraeTcsi Ha YpOBHE Tpyau crosiero 4denmoBeka (150 cm). Hwmxe
ypoBHs 40 cM OT mona Temmeparypa Bo3Ayxa He mpesblmaeT A0 16-17°C, a mpuUIOTOIOYHBIA BO3IYyX
nporpeBaerca g0 temmneparyp 23-24°C. IlpumeHeHME HaAmoJbHOTO JIYYUCTOIO OTOIUICHUS HPUBOIUT K
BEPTUKAJILHOMY paclpe/ieICHUI0 TeMIepaTyp, OIM3KOMY K UIeaTbHOMY, IIPH 3TOM COOJIIOAeTCsl IPUHLIUT
— «TeTUTbIC HOTH — XOJIOJHAS ToJ0Bay (cM. puc.5.31.1.p.1).

Puc. 5.3.1.1.p.1 I'pagpuxu pacnpedenenuss memnepamypsbl no 6blcome nOMeueHus

22z - o
ST 2800

'.- L TennLIA Non

_.'J,I - .‘H 1 ONTHMANLHO

1800

1200

400

HanonpHoe oTomieHne HE CO3/1aeT TAKMX MOIIHBIX KOHBEKTHBHBIX IIOTOKOB, KaK paJlaTOphl, a TEM
0oJiee — KOHBEKTOPHI, TaK KaK TeMIIepaTypa HarpeBarolIei MOBEPXHOCTH IMOJIOB B 2-2,5 paza HUXKE, YeM y
TPaaUIIMOHHBIX HarpeBaTelbHbBIX MPUO0poB. [Ipu 3TOM B BO3/lyxe He HAOII0AaeTCsl LUPKYISIIUS TBUIH.

Mcnonb30BaHne HANOJIBHOIO OTOIUIEHUS MO3BOJIIET CHU3UTh TEMIIEPATypy BO3/AyXa B IOMELIEHUU Ha
1-2°C, 4yTO HE NPUBOIUT K CHMXKEHMIO PE3yNbTUPYIOIIEN TEMIIEPATYPhI 33 CUET NOBBILIEHUS PaJUallMOHHOMN
TeMIIepaTyphbl.

C TOYKM 3peHHs] UHTEphepa, OTCYTCTBUE B HEM TaKUX, Ka3aloch Obl, HEU30EKHBIX 3JIEMEHTOB, Kak
CTOSIKM U HarpeBaTresibHble IPUOOPHI, O3BOJISIET B MOJHOM MEpe MCIOJIb30BaTh IUIONIAAb KOMHATHI JUIs
pa3MeIeH sl 3JIEMEHTOB JeKOpa U BHYTPEHHET0 YOpaHCTBa.
5.3.1.2. Bo3mooichocmu HanoivHo20 omonieHus

B psne myOnukaruii, TOCBAIIEHHBIX TEME HAMOJBHOTO JIYYUCTOTO OTOIUICHUS, YUTATENsl YIOPHO
NOJTAJKUBAIOT K MBICIH, YTO B POCCUICKUX YCIOBHSAX TEIUIble MOJbl MOTYT OBITh JIULIb  MOIHBIM
JIOTIOJIHEHHEM K TPaJAMLIMOHHOMY pPaJMaTOPHOMY OTOIUIEHHIO. A Tak JIM 3TO Ha CaMOM Jiele, M Kak
OIPENICJIUTh Ty TPAHUILY, 10 KOTOPOH HAIOJbHOE OTOMJIEHUE MOXKET MOJHOCThIO BHITECHUTh PaAUaTOPHOE?

IlonblTaeMcsl MOJMYYUTh OTBET Ha 3TOT BOINPOC [JSi COBPEMEHHBIX O KWJBIX 3/1aHUM, ONMPAsCh Ha
OTEYECTBCHHBIE CTPOUTEIbHBIC HOPMATHUBBI.
B CII 50.13330.2012 BBeneHO MNOHATHE «YIENbHOW XapaKTEPUCTUKHU pPACX0]a TEIJOBOW 3HEPIMM Ha

OTOIUIEHHE M BEHTHIAIMIO 3MaHUA» (k). DTa XapaKTepHCTUKA YHCIEHHO PaBHA PACXOAy TEIUIOBOI
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sHepruM Ha 1 M~ oTanIMBaeMoro o0beMa 31aHus B eIMHNILY BpEMEHH NpH Hepenaze Temneparyps B 1 °C ,
1 uMeeT pasmepHocTs Br/(M 2 -°C).
B 3TOM ke HOpMaTUBHOM JIOKYMEHTE NMPHUBEIEHBI TAOIUIIBI HOPMHUPYEMOW BEITUYHHBI gop

Hopmupyemas (bazosas) yoenvhas xapaxmepucmuka pacxooa meniogol 3SHepeuu HA Omoniexue u
BEHMUNIAYUIO MATOIMANCHBIX HCUTBIX OOHOKBAPTMUPHBIX 30AHULL
Tabnuya 5.3.1.2. m.1

Ilnomane VnenbHas xapakTepucTtuka , Br/(m 2 -°C), Ipu KonumyecTBe sTaxeil
31aHUS,M2 1 > 3 4

50 0,579 - - -

100 0,517 0,558 - -

150 0,455 0,496 0,538 -

250 0,414 0,434 0,455 0,476
400 0,372 0,372 0,393 0,414
600 0,359 0,359 0,359 0,372
1000 u 6onee 0,336 0,336 0,336 0,336

Hopmupyemas (bazosas) yoervhas xapaxmepucmuka pacxooa meniogol 3SHepeuu HA Omoniexue u
BEHMUNAYUIO 30AHUL

Taoauya 5.3.1.2. m.2

Tum 3713605 VenbHas xapakTepucTHka , Br/(m> -°C), Ipu KOIH4ecTBe dTaxei

1 2 3 4,5 6,7 8,9 10,11 |12 mu
BBIIIE
0,455 0414 10,372 |0359 |0,336 |0319 |0,301 |0,29

Kusre,
MHOTOKBapTUPHbIE,

TOCTHHMIIBL,
00LIEKUTUS

I 0,394 (0,382 |0,371 |0,359 [0,348 |0,336 |0,324 | 0,311
OJINKJINHUKU,

I/IHTepHaTBI,
J1ieyeOHbIe
YUpEKIACHUA

JIOIIKONBHBIE 0,521 {0,521 |0,521 |- - _ 3 -

YUpEKICHUS,
XOCIIUCBI

C 0,266 |0255 |0,243 |0,232 |0,232 |- - -
€pBHCHOTO

o0cIy>)KMUBaHUS,
KYJIBTYPHO-
JOCYTOBEIE,
TEXHOMAPKH,
CKJTaJIbI

0,417 (0394 |0,382 |0,313 [0,278 |0,255 |0,232 |0,232

AJIMUHHUCTpPATHBHbBIE

(odwucer)

N 0,487 | 0,44 0,417 0,371 |0,359 |0,342 |0,324 |0,311
poune

00IIIeCTBEHHBIE
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OmnpenensirormuM (HakTOpOM TPU OICHKE MPEACTIbHBIX 3HAYCHUI YIEIhHOTO TEIMJIOBOrO MOTOKA OT
JJIEMEHTOB CHCTEMBI TTAHEIBHOTO OTOIIJICHUS, SIBIISIETCSI MAaKCUMAJILHO JOMYCTHMAs TEMIIepaTypa
MOBEPXHOCTHU ToJa (cM. mabauyy 5.3.1.2.m.3).

onycmumule memnepamypsvl HOGEPXHOCMU NONA Tabauya 5.3.1.2.m.3

Ne Haumenosarnue 30nui Jlonycmumasn memnepamypa, C
CII1 60.13330.2012 DIN 4725

1 [TocTostHHOE TpeOBIBaHUE JTFIOACH 26 29

2 To ke, BO BJIa)KHBIX IOMEIICHUIX 31 33

3 Bpemennoe npeObiBaHME TIOICH 31 35

4 To e , BO BIaXXHBIX IIOMEIICHHUSIX 35 35

5 MaxkcuMaibHas TeMIiepaTypa Mo ocu 35 -
HarpeBaTeIbHOTO JIEMEHTA

6 [Tpu mapketHbix nonax (1.3.9. CII 27 -
41-102-98)

Jlnig onpesiesieHns MaKCHMalbHOTO yJIEIbHOIO TEIUIOBOTO MOTOKA OT TEIIOrO M0JIa, MOKHO UCIIOIb30BaTh
dopmyny, pekoMeHaoBaHHYIO eBporneiickumu HopMamu DIN EN 4725-3 g unTepBasia TeMieparyp
BHYTpeHHero Bo3ayxa ot 18 °C go 25°C;

q=892(t, —t )", Br/m2

CpenHioro TemriepaTypy 1oja B OCHOBHOM 30He noMenieHus mpumeM 26°C, a B KpaeBbIX 30HaX MIMPUHOMN
0,75m (Bmonb HapyxkHBIX cTeH)- 31°C. IIpu 3TUX YCIOBUAX BO3ZMOXXHOCTH HAIOJIBLHOTO OTOIIJICHUS IS
KHUJIBIX TIOMEICHHU ¢ TeMuepaTypoil BHyTpeHHero Bo3ayxa 20°C  TakoBbl (cM. Tabmuiy 5.3.7.2.m.4).

Cpeonuii yoenvHulil menaiogoil ROMOK Om mMenno2o noia npu memnepamype nomeuwienusn 20°C

Tabnuya 5.3.1.2.m.4

TTonoxxenue Jonst kpaeBBIX 30H B 00MICH VYV nenbHbIHM TEMI0BOM MOTOK, BT/M2
TIOMEILCHUS mroaau, %

OCHOBHas 30Ha | KpaeBasi 30Ha | CpPEIHUM
psanoBoe 25 64 124,7 79,2
YTJIOBOE 39 64 1247 87,7

Ucnone3ys panneie 1admui 5.3.1.2. m.1 w 5.3.1.2. m.2 1 KuiabIX 3aHUN, B KOTOPBIX BBICOTA dTaKa HE
MPEBBIIACT 3 M, MOXHO TMOJYyYUTh 3HAYCHHE TPEOYEeMOro YAEIBbHOrO TEIJIOBOTO TMOTOKA C MOBEPXHOCTH
oJ1a MPH Pa3IMYHBIX PACUETHBIX TEMIIEpaTypax HapyKHOTo Bo3ayxa (mabauya 5.3.1.2. m.5).
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Tpeobyemblit menyoeoii NOMOK ¢ NOBEPXHOCHU MEN1020 NOA Tabnuya 5.3.1.2.m.5

Temnepatypa |Tpebyemeld yoeneHER TENNOEOR NOTOK (BT/MZ) NpK 2HAYEHUW YO ENEHOR xapakTepucTHiM (BTim «°Ch)
Hapy#HOr
BOZAY XA 053] 056) 054] 0521 05 048] 046 044 042 04 033] 036] 034 032 03] 023
-15] B0 538 567| 546 525 504| 4833 462 441 42] 399 38| 37| 3536 315 X894
-16| B2 64| B0 48|58 32| 56,16  54[5184|4955|47 52|14536) 432|411 04| 388536 72|34 56| 3244|3024
-17| B4 33| 6216|159 94| 57 72| S55[53 28|51 06|48 54| 4662 44.4| 42 18| 3996( 37 74|35 52| 33 3|31 08
-18|66,12| 6384|611 56| 5928 5754 72|5244|5016)4788) 4565|4332 M1 04[ 3576|3645 2342|3192
-19| 67 85| B5,52|63,13| 60 84| S55[56,16|53 52|51 48| 4914 4658|4446 421239 78|37 44| 3513276
20| B9F) B72) B48| B24| BO| 57F| 552 28| s04) 48| 455| 432( 408| 384 35| 33F
-21|7134| 68,8866 42|63 96| B15[5904| 565554 12|51 66) 4992|4674 44 28( 41 82|39 56| 3659|3444
22|73 08| 7056|638 04| 6552 B3[BOAS|S57 95|5544|6292) 04|47 83|45 36( 4284|4052 37 8|35 28
-23| 7482|7224\ B9 66| 67 08| BAS[B192|59 34|56 76|54,18] 516|4902| 46 44453 86|41 28| 3537|3612
-24| 7B 5B 7392)|71,23|68 64| BE[B335|6072| 5308|5544 5258|5016 47 5244 85|42 24| 3956|3696
-25| 783 7oB| F23| V02| B75| B45| B21| 594| 867 54| 513| 456[ 459| 432| 405] FF S
26| 800477 28| 7452|711 76| BI|BE 24|63 45|60,72|57 96) 552|852 44| 4965465 92| 44 16| 414|353 64
27| 81,78| 7896|765 14|7332| FOS|E7BEE|B485| 6204|5022 564|853 58| 50 76( 47 94|45 12| 423|139 48
-28| 8352|8064 77 76| 7488  V2[B912|BE 24|63 35| B0 48] 56|54 72|51 8445 96| 4505 4324032
29|85 26| 82.32)|79.38| 76 44| V35|F0A5E| 67 B2 B4 63| B1,74| SB88| 5586|582 92(4995]47 04| 44114116
-30] 87 84 &1 /8] 78] 72| B3| BB B3| BO| 57| 54 &1 48] 45] 42
-31|88,74| 85 68| 82 62| 79 56| VES[73 44|70 35|67 32|64 26| B1,2|58,14| 550552 02| 458596 45942584
-32| 90 48| 87 36|84 24| 81,12 V5[4 8585|7176\ 6864|6552 B24|5928|56,16(553 04| 49592 4658|4365
-33| 9222|189 04| 85 86| 82 68| VO5|VE32| V3, 14|BI D566 78| B3 6| 6042|557 24( 5406|5085 477|444 52
-34| 9355|590 72) 87 48|84 24| B1[FFFE|F4 52|71 ,28|6804) B48| 6156|558 32(55 05|51 84] 4856|4535
-35] 957 924 89| 8558| B25| V92| V59| Y2E| B33 BB B2F| 594 S51| 528| 495] 462
-36| 57 44|94 08) 90 72| 87 36|  84[80B4| 77 25|73 92|7/056) B 2|B384|60458(57 12| 5376 504]47 04
-37 |99 18| 95,76| 92 34|88 92| B5 5|82 08|78 E6|75.24|7182) B3.4|6493| 61 56(55,14|54 72| 513|147 88
-38| 1009597 44|93 96|90 48| &7[8352|8004|7656)7308) BIG| 66 12|62 R4[ 59 16|55 65| 522|148 72
-39 1027199 12|95 58| 92 04| BE5[84 96|81 42|77 83| 74,34| 70B|67 26|63 ,72(60,18| 5664 531|483 56

KpacHbIM 11BETOM BBIJI€NIEHBI 3HAUEHUS! YJIETBHOTO TEIJIOBOTO MOTOKA, MPU KOTOPOM HAIMOJIbHOE OTOIJICHUE
HE MOXET MOKPBITh TEIJIONOTPEOHOCTh MOMEIIEHUs. 3a UCKIIOYEHHEM OJHOKBAPTUPHBIX KHUIIBIX JOMOB
Majoll IUIOMAAM TemJbld MOJd B POCCHHCKHX KJIAMMATHYECKHMX YCJIOBHAX MPH COOJTHOIEHUMN
HOPMATHBHBIX TPeOOBAHUI MO TEIUIOBOI 3ammMTe CHOCO0eH BO3MECTUTh TeILIONOTEepH 4epe3
OrpakIamme KOHCTPYKIIHH.

Kpome Toro, npu pearbHOM MPOEKTUPOBAHUU JOJDKHBI YUUTHIBATHCS ClEAYIOLUe (GaKkTOphI:

- TIPU HAIMOJBHOM OTOIUICHUU TEMIIEPATYPY BHYTPEHHETO BO3/lyXa B MOMEILIEHUH MOKHO MPUHSTH Ha 1,5-2
°C HuUXKe, 4eM MpHU paJuaTOpHOM OToIUIeHuH. [Ipu 3ToM pesyiabTupyromas (ourym@aemas) TemnepaTypa Juis
YeNIoBeKa HE H3MEHUTCS, TO €CTh YPOBEHb KOM(POPTHOCTH OCTAHETCS TIPEKHUM;

- IJTAHUPYS OTOIUIEHHE MOMEIEHUH C IOMOILbIO CUCTEM BCTPOEHHOTO 000rpeBa MOKHO 3aJI0KUThH B MTPOEKT
KOHCTPYKIMIO OTPaKAAIOMINX KOHCTPYKLHM, YJOBIETBOPSAIONIYIO BO3MOXHOCTSIM IMPOEKTHOH CHCTEMBI
OTOIUICHUS;

- CcaM YeJIOBEK TOXKE SIBIIETCS CBOCOOPA3HBIM «TEIUIOTCHEPATOPOMY, Pa3BUBAsl Jake B COCTOSIHHH TOKOS
«TerIoByt0 MomHocTh» B 80-100 Bt ( B 3aBUCHMMOCTH OT MacChl Tejla), 4YTO J00aBIsSET K
TEIUIONOCTYIUICHUSIM B 5-8 BT/M2 ¢ yenoBeka;

- B JIOTIOJTHEHHE K TEIJIOMY MOy MOKHO HUCIIOJIb30BaTh (PparMeHTapHOE «HACTEHHOE) OTOILICHHUE;

- B KOHIIE KOHIIOB, 5 CYTOK B T'OJy, IIPH KOTOPBIX (IO CTATUCTUYECKUM JTaHHBIM) HAOIIOAAETCS pacyeTHAs
3UMHSISL TemIepaTypa, MOXHO JHOO MOCTYHNHUTHCS MPOBETPUBAHHMEM, JHOO HUCIOIb30BaTh KaKOWU-IHOO
JIOTIOTHUTEIBHBIA UCTOYHUK Teruia (HampuMep, TEIUIOBEHTUIISATOP), T.K. TPU MPEBBIIICHAH PACUETHOU
TEeMIIEpaTyphbl pauaTOPHOE OTOIUICHHUE TOKE HE CIIPABUTCS C BO3MEILIEHUEM TETIONOTPEOHOCTH.
[IpuBeneHHBIMH JaHHBIMU XOTEJOCH OBl MOKOJIEOATh OBITyIOIIee 3a0iyKACHUE, YTO «ceBepHee PocroBa
TEIUIBIN MOJT HE MOXKET KOHKYPUPOBATh C paJuaTOPHBIM OTOIJICHHEM». MOXKEeT U yCIelHO KOHKYpupyeT. B
Ounnsaaun, [Beunu, HopBerun u Jlanuu Oomee 45% KWIBIX JOMOB OTAIUIMBAIOTCS C TOMOIIBIO
pasIUYHBIX 0€3pauaTOPHBIX CHCTEM JIYYUCTOTO 000TpeBa.
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5.3.1.3. Koncmpykmuenusie peuteHusa menvlx nojioe

[Tpu ycTpoiicTBE BCTPOCHHBIX CHCTEM 000TpeBa MPUMEHSIFOTCS JIBa CITIOCO0a KOHCTPYKTUBHBIX PEIICHHIA:

- «MOKpBII» CIOCO0, TPU KOTOPOM HArpeBaTeIbHBIM JJIEMEHTOM CTAaHOBHTCS  MOHOJIMTHAS TUIMTA W3
0eToHa WJIM IIEMEHTHO-TIECYAHOTO PACTBOpPA C BCTPOCHHBIMH TPEIONIMMH TpyOOmpoBOAaMU (CM. pHC.
5.3.1.3.p.1);

- «cyxoii» croco0. B 3ToM ciiyuae MOHONUTHAS TUIMTA OTCYTCTBYET, @ pABHOMEPHOE paclpesiesieHHe Teria
OoT  TpyOOmpoBO#OB  oOecreynBaeTcss  AIIOMUHUEBBIMH  WJIM  CTIBHBIMH  OIIMHKOBAaHHBIMHU
TeIUIopaclpeAesIiomuMy  daeMeHTaMu  (cM. puc. 5.3.1.3.p.2). Takas KOHCTpYKIUS , KakK MPaBUIIO,
UCTIOJB3YEeTCsI IPH JACPEBIHHBIX MEPEKPBITUSIX ISl 00JIErdeHust 00IIei Harpy3Ku Ha OaKu MepeKphITHSI.
Puc. 5.3.1.3. p.1 Koucmpykyus « MOKpO20» menio2o noid

1 — ocnosanue (niuma nepexpvimus),; 2 —napouzoanyus, 3 — ciou ymenaumens (HeHONOIUCIUPOT), 4 — YeMeHMHO-necuanas uiu
bemonnas cmsadicka; 5- kieesotl o, 6 — uucmogoe HanoabHoe nokpvimue: 7 — demngepnas ienma, 8 — apmamypnas cemxa, 9 —
mpyobl Mennozo noaid.
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Puc. 5.3.1.3. p.2 Koncmpykuyus «cyxo2o» menyiozo noia

I — nomonounas noowusxa, 2-napousonayus,; 3 — ciou ymenaumens, 4 — meniopacnpeoensiowjue nameau U3 arroMuUHUL Uil
OYUHKOBAHHOU cmanu, 5 — «uepHulll noay uz aucmosozo mamepuana (I'BJI; JICII, ¢hanepa u m.n.); 6 —uucmosoe HanoavbHoe
nokpeimue; 7- mpyosi menioco noia, 8 —naunmyc,; 9 —6anku nepexpovimusi.

5.3.1.4. Packnaoka nemenbo

[IIar meTenp TEIOTo MoJIa ¥ AUAMETP TPYO JTOJDKEH OMpeNesaThCs pacueToM. JIJIst KBapTUP B KOTTEIKEH
B OCHOBHOM HCIOJIb3YETCSl MeTajuionoaumMepusie Tpyosr 16x2,0. s oGieryeHus 3a1aun BeIOOpa mara
MeTeIh MOYKHO BOCITOJIB30BAThCS MPAKTHUECKOM Tadmuieit 5.3.7.4.m. 1.

Pexomenodyemulii wiaz mpyd menyiozo nona Taoauya 5.3.1.4.m.1
Yoenvnvie mennogoti nomox, Bm/m2 Pexomenoyemwlil wae
nemeib,Mm
Ho 50 200
Ot 50 o 80 150
Cspiie 80 100

Hano yuects, uto mar netens MeHee 80 MM TPYJHO OCYLIECTBUTH HA MPAKTUKE U3-32 MAJIEHBKOTO pajnyca
n3ruba TpyOsl, a mar 6osee 250 MM He pEKOMEHAYETCA, TaK KaK BO3HUKAET OLIyTHMasi HEpaBHOMEPHOCTb
MIPOrpeBa «TEIJIOTO MOJIAY.
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CymiecTByeT HECKOJIBKO CIOCOOOB pacKJIaJKd TeTelb TEeIUIoro moia mo mnomenieHuto.  HauGonee
MPENNOYTUTEIbHBIM BapHAHTOM SIBJISIETCSl YKJIaJKa JIBOMHBIM MeaHIpoM («ynuTkoi»). [lo cpaBHeHHIo C
pacKiIagKon «3MENKOM» 3TOT BAPUAHT UMEET CIEAYIOLIME MPEUMYILECTBA:

- konuyectBo TpyO Ha 10-12% menblie;

- TUIpaBIMuYecKue motepu Hmwxke Ha 13-15%. D10 0OBSCHSETCS TeM, YTO MpPHU ABOWHOM MEAHIPE Mallo
«Kanadeir» (3J1eMeHTOB 1MoBopoTa TpyOs! Ha 180°);

- TIPOTPEB MoJia UAET Oosiee paBHOMEPHO IO BCEH IJIOLIAIM M3-3a YepeNOBaHUs MOoAaroueil u oOpaTHOM
Tpy0. OnmHako, HW3-3a 3TOTO K€, NMPH JAaHHOW pacKiIaJKe HE CJleayeT 3aJaBaTh PAcCUYCTHBIA Iepera
TeMIeparyp TerioHocurens Boiue 5 °C.

Puc.5.3.1.4. p.1 Cnocobvl packnadku nemenv menuio2o noia
. OBOWHON
3MEeUKa MeaHap

N A 7 Y

(?,

\N

TpyOsb! Temioro nmoja HY>KHO pacKJIaAbIBaTh TAKUM 00pa3oM, YTOObI TEIIOHOCHTEh CHavaja MOCTyNal K
HauboJee XOJ0IHBIM 30HaM MOMEIIeHUs (OKHA, HApY>KHbIE CTEHBI). Y CTEH , BJIOJIb KOTOPBIX IJIAHUPYETCS
paccraHoBKa MeOenu, TpyObl TETIOro MoJa cielyeT yKiaaabBaTh Ha paccTosHUU 300 M OT CTEHBI.
Jlyis paBHOMEpPHOTO NPOrpeBa IUTUTHI TEIJIOrO Moja TPYObl JOKHBI MPOKIAABIBATHCSA MO BO3MOXKHOCTH
NapajuieNbHO IPYT IPYTY.
HapamuBate eTau TEmoro noja J0MycKaeTcsi TOIbKO ¢ MPUMEHEHUEM Ipecc-PUTUHTOB
( IpH ATOM CONPOTHUBIICHHE (PUTHHIOB BKIIIOYAETCS B TUAPABINYESCKHIA pacyer).
MaxkcuMaibHasl JJIMHA OAHOM METIM TEIUIOr0 I0Jla OMNPENENAEeTCS BO3MOMXHOCTSAMU LMPKYISIIMOHHOTO
Hacoca. [ KOTTeIKHBIX M KBAPTHPHBIX CHCTEM 3KOHOMHMYECKH IIeIeCOO0pa3HON CUMTAeTCs CHCTeMa
HaIlOJIbHOTO OTOIUIEHHUs, IOTepu JaBieHHs B  kotopoi He mnpesbimaror 20 KIla (2 M Bog.cr.).
PykoBoacTBYsICh 3TUM TpeOOBaHWEM MOYKHO PacCUMTaTh, UYTO MakCUMaibHas juyiuHa et u3 MIIT 16x2,0
He poikHa mpeBbimathk 100-120 M. Yaobnee nmpunumarh miuHy 100M, Tak Kak 3TO SBISETCS pa3MepoM
nonHoro pyiaoHa MIIT u He Tpebyer momosHHTENbHOTO coenuHeHus. [lmomane mona, oOcmyKnBaemas
OJIHOM TeTsei, 3aBUCUT OT MPUHATOTO Iara TpyO, W B KBaJpaTHBIX MeTpax MPUMEPHO paBHA Iary Tpyo,
BBIpR)XEHHOMY B caHTUMeTpax. To ecTb, pu mare Tpyo 15cM, miomans 00CIy>KHBaeMOro Mojia COCTaBIIsAET
15 m2.

[Tocne yknanku TpyO ClieAyeT BBIOTHUTH UCIIOTHUTEIBHYIO CXEMY, II€ YKa3aTh TOUYHYIO MPHUBS3KY Oceit
Tpy0. ITO HEOOXO0AUMO, YTOOBI ITPH JATBHEHIINX padOTaxX WM PEMOHTE HE MOBPEIUTH TPYOY.
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5.3.1.5. Tpebosanusa k cmaxicke

CrsbKka Temioro moJsia J0JDKHA 00JafaTh AOCTATOYHOW IUIOTHOCTBIO JUISl CHMOKEHMsI MOTEph TeIuia OT
TpyOOIPOBOJOB , U TIPOYHOM JIJIsi BOCHPHSTHS HArpy3ok Ha moji. Kak mpaBmiio, CTSKKa BBIOJHSACTCS W3
LIEMEHTHO-TIECYaHOT 0 PacTBOPa C MCIOJIb30BAaHUEM IJIACTH(PHUKATOPA.

[TnacTudukaTop  MO3BOJISAET CHENATh CTSOKKY Ooyiee TUIOTHOM, 0€3 BO3AYIIHBIX BKIIOYCHHUH, YTO
CYUIECTBEHHO  CHW)KA€T TEIJIOBbIE IOTEpU M TMOBBIIIAET MPOYHOCTh CTHKKU. OJHAKO, HE Bce
miacTu(pUKATOpsl TOAATCS s JaHHOW 1enmd. JIJis TerblX TOJOB  BBIMTYCKAIOTCS — CHEIHANIbHBIC
HEBO3/JyXOBOBJIeKatomue  Iutactudukaropel (Hanmpumep Cunap,  Kilma Therm ), OCHOBaHHBIE Ha
MEJIKOIUCIIEPCHBIX YEITyHUaThIX YaCTUIAX MUHEPATbHBIX MAaTEPUATIOB C HU3KUM KOI(PPUIIMSHTOM TPEHUS.
BonbIIMHCTBO K€ MCTONb3yeMbIX B CTPOUTENHCTBE MIACTU(DUKATOPOB SIBISIFOTCS BO3yXOBOBJIEKAIOIINMH,
YTO B PE3yJIbTAaTe MPHUBEAET K MOHMKEHUIO TPOYHOCTH U TETUIOMPOBOIHOCTH CTsDKKU. Kak mpaBmito, pacxon
mactTudukaTopa coctaBiseT 3-5 1 Ha M3 pacTBopa.

MuHuMaNbHas TOJNIIMHA CTSKKW HaJ TpyOamu He JOJDKHA ObITh MeHble 30MM. B ciydae, korga HY»KHO
BBITIOJIHUTH CTSDKKY 20MM, HaJ TpyOaMu JOJIKEH YKJIaIbIBAThCs JIOTTOTHUTEIbHBIN CJI0M apMaTypHOU CETKH.
Tonbiie 20MM ake apMUPOBAHHAS CTSKKA OBITH HE MOXKET.

[IpyunHaMu TOSIBIEHUS TPEIIMH B CTSKKE «TEIUIOTO IOJIa»  MOXET ObITh HHU3Kas MNPOYHOCTD
YTEIUTUTENsI, HEKAYeCTBEHHOE YIUIOTHEHHE CMECH IMPHU YKJIAJKe, OTCYTCTBHE B CMECH IIACTH(HUKATOPA,
CJIMIIIKOM TOJICTasl CTsDKKa (ycajouyHble TpemuHbl). YTOoOBI M30ekaTh TPEHIMH CICAYET MPHACPKUBATHCS
CIIETYIOIIUX TPABUI:

- IUIOTHOCTh YTEILIUTENS (MIEHOTIOIUCTHPOIIA) MO CTSHKKOM T0obKHA ObITh He MeHee 40 Kr/m3;

- pacTBOp AJISI CTSIKKHU JOJKEH OBITh yI000YKIIaIbIBAEMBIM (IIACTHYHBIM). O05S3aTeIbHO UCTIONB30BATh

mIacTuuKaTop;

- 4TOOBI M30€XKaTh MOSBICHUS YCATOUYHBIX, TPEIIMH B PACTBOP CIIEyeT JOOABUTH MOJUMPONIICHOBYIO

¢bubpy u3 pacuera 1-2kr ¢ubpsl Ha 1 M3 pactBopa. [[s CUIOBBIX HArpy>KEHHBIX IOJIOB JUISI TEX KeE

1[eJIei UCTIONIb3YyeTCs cTanbHas Ghuopa.

Crspxka mocie 3ajluBKH JOJDKHA HabpaTh JOCTAaTOYHYIO MPOYHOCTh. Yepes 3 CyTOK B €CTECTBEHHBIX
yCIoBUSIX TBepneHus (0e3 momorpeBa) oHa HaOmpaeT 50% mpounocTH, 3a 7 cytok -70%. [lomubrii HAGOP
MPOYHOCTH 10 MPOEKTHOW MapKU MPOUCXOIUT uepe3 28 cyTok. Mcxoas U3 3TOro, 3anyCcKaTh «TEIUIBIN MO
PEKOMEHIyeTCsl HE paHee, YeM Yepe3 3 CYTOK mocie 3aiuBKu. Hy)KHO MOMHHTBH, UYTO 3aIHBKY PacTBOPOM
«TEIIOro MoJia» HYKHO MIPOU3BOIUTH , 3aII0OJIHUB TPYOOIIPOBO/IBI [T0JIa BOJIOH C JaBjieHueM 3 Oapa.

5.3.1.6 Tpebosanua k ymenaumenro

Crnolt yreniuTensi B KOHCTPYKIIMHM TEIUIOrO MO0JIa yYMEHbBIIAeT MOTEPH TeIla B HUKHEM HaIlpaBJICHUU, TEM
caMbIM MOBBIIAS KOIPPUIIMEHT IMOJIE3HOTO JEHCTBUS HAMOJBHOTO OTOIUICHUS ( OTHOIIEHHE TEIJIOBOTO
MOTOKA, B HAIIPABIICHUHU OTAIUTMBAEMOT0 TOMEIIEHUS K 00IIIeMy TETNIOBOMY TIOTOKY OT TPyO TEIUIOro Mojia).
Kpome Temnnon3onsuOHHBIX CBOWCTB YTEIUIUTENb JOJDKEH 00JaJaTh MPOYHOCTHIO, OOecreyuBaroneit
BOCHPUSATHE HATPY30K OT COOCTBEHHOTO BECa BHINIETEKAIEH KOHCTPYKIIUU 1101 U TOJIE3HON Harpy3KH Ha
noJi. B HanGompIIel CTeNneHn 3TUM YCIOBHSIM YIOBJIETBOPSIOT IUIUTHI U3 MEHOMOIUCTUPOIIA C MIOTHOCTHIO
He Hike 40 kr/m3.

[Ipu pacyere TONUIMHY €O YTEIUIUTENS] HAIJICKUT OMNPENENATh W3 YCJIOBUS, YTOOBI MOTEpU TEIUIa B
HIKHEM T0JIOKeHUH He TipeBbinanu 10% ot o01iero TerioBOro NoToka ot Tpyo.

5.3.1.7 Apmamypnas cemxa

ApmMatypHasi ceTka B KOHCTPYKLHUHU TEIUIOrO IoJIa YKJIaAbIBaeTcs MoBepx cios yremurend. CeTka
BBINOJIHSET CIEAYIOIUe PYHKIUU:

- BOCIIPMHUMAET PACTATUBAIOIINE YCUIIHMS IPU NPOTrnOax IIUTHI TEIIOro MoJa;

- TEpeKpbIBACT KaHaJbl B CJO€ YTEIUIMTENS , KOrJa B KOHCTPYKIMH II0JIa MPOJOXKEHBI TPYOOIPOBO/IBI
APYTUX CUCTEM (paZinaTOpHOE OTOIUIEHUE, BOAOIPOBO/], KAHAIHU3ALNsA);

- SBJSIETCS YAOOHBIM KapKacoM Ui KpeTIeHHsI TpyO TEIIoro moJa.

P UMIOpTHBIX MPOU3BOAUTENEN MOCTABJIAET CIELUAIBHYIO OLMHKOBAHHYIO CETKY Ul TEIUIbIX IOJIOB C
pazMepamu stueliku 150x150. B npakTrke 0T€4eCTBEHHOIO CTPOUTENIBCTBA  Yallle UCIIOJIb3YETCs KIIaJouHas
CeTKa U3 apMaTypHOM MpoBonoKd Bpl @ 5 MM ¢ marom staen 50 x 50 M.
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5.3.1.8 Tpebosanusa Kk uucmosomy noKpvimuio noaa
Jlyume Bcero 3QeKT «TEIIoro mojia» ONIYIIAeTCS MPU HAMOJbHBIX MOKPHITHIX W3 MaTEpUAIOB C
BBICOKUM KO3((QHUIMEHTOM TEIUIONPOBOAHOCTH (KepaMuyecKas IUIMTKa, OETOH, HaJUBHBIC IIOJIBI,
0E€30CHOBHBIN JIMHOJICYM, JaAMUHAT U T.I1.).
B cnyuyae ucnonb30BaHUS KOBPOJIMHA, OH JOJDKEH MMETh 3HAK MPUTOJHOCTH JUIS HCIIOJIB30BAHHS Ha
TEIJIOM OCHOBaHWH (puc.5.3.1.8.p. 1)

Puc.5.3.1.8.p.1 3naxk npuzoonocmu Koeponuna

[Tpoune cuHTeTHYECKHE MOKPBHITUS (JIUHOJIEYM, PEJIHH, JJAMUHUPOBAHHbBIE TUIMTHI, TJIACTUKAT, TUIUTKA
I[IXB u T.JI.) AOMKHBI MMETh 3HaK 00 OTCYTCTBMM TOKCHYHBIX BBIICTICHHH TPU TOBBIIICHHON
TeMrieparype ocHoBanus (puc.5.3.1.8.p.2)

Puc.5.3.1.8.p.2 3nax npuzoonocmu nokpwvimus nona

1/

[Tapker, mapkeTHble IIUTBI U JOCKU TaKXKe MOTYT HCIOJIb30BATbCA B KAueCTBE MOKPBITHS «TEILIBIX
II0JIOBY», HO IIPU 3TOM TeMIlepaTypa Ha MOBEPXHOCTHU I10JIa HE JOJKHA mpeBblmath 26°C U B cocTaB
CMECUTENIFHOTO Y371a 00s3aTeNIbHO JOJDKEH BXOAMTH MPEIOXpaHUTENbHBIN TepmocTtar. Hamo Taxoke
YUUTBIBATh, YTO BJIAXXHOCTb MAaTEpPHAJIOB MOKPBITHUS I0JIa U3 €CTECTBEHHOW JPEBECHHBl HE JOJKHA
npeBbImaTh 9%. PaboThl 1o yKI1agKe MapKeTHOTO WM JIOUIATOTO MOJIa Pa3peliaeTcs BECTH TOIBKO MPH
TeMmeparype B nomemnieHuu He Hike 18°C u BnaxuHocTu He 6oinee 40%.

5.3.1.9 Hcnonvzosanue anromunuegoil honvcu

MHorue nocTaBIIMKH 3JIEMEHTOB CHUCTEM TEIJIOrO I0JIa PEKOMEHAYIOT IOBEPX CJIOS YTEIUIMTENs
YKJIaJbplBaTh  CJIOM  adIOMMHHMEBOM  ¢oibru. BeimyckaroTcss Takke TOTOBble  (POJIBTUPOBAHHBIE
TEIIOU30JISIIUOHHBIE MAThl U IIJIUTHI.

B cnyuasx, koraa TpyObl TEMIOro Mojia yCTaHABIMBAKOTCS B BO3JYLIHON MpOCIOiKe (Hanpumep,

B IOJax MO Jilaram), (OJBIMPOBAHUE TEIUIOM3OJIMM TMO3BOJSET OTPAa3UTh OOJBIIYI0 YaCTh JIyYUCTOTO
TEIUIOBOr0 MOTOKA, HampaBJIEHHOrO BHU3, TeM caMmbiM yBenuuuB KIIJ[ cuctemsbl. Takyro ke poib Urpaer
¢onbra mpu ycTpoiicTBe MOPU30BAHHBIX (Ta30- WM MEHOOETOHHBIX CTsDKEK). Ecnu cTskka BeIMOMHACTCS U3
IUIOTHOM LIEMEHTHO-TIECYaHOM cMecH, (DOJIbIMPOBAHNE TEIIOM30JIALUN MOXKET ObITh OMPAaBAAHO TOJIBKO B
Ka4yecTBE JIOTOJHUTEIBHOW TUAPOU3OISILNHN, T.K. OTpaXKarollue CBOWCTBa (DOJIBIM B ITOM ciydae ceOst
IPOSIBUT HE MOT'YT U3-3a OTCYTCTBUS TPAHULIBI «BO3TYX/TBEPAOE TEIO».

HyxHO MMeTh B BHIy, YTO CJOW aJIOMHHHUEBOH (OJBIM, 3aIMBAEMBIA LIEMEHTHBIM PAaCTBOPOM,
00513aTEeNIbHO JOJDKEH MMETh 3alllUTHOE MOKPBITHE U3 MOJIMATHIEHOBOH IJICHKH, B IPOTUBHOM CIly4yae MOJ
BO3JICUCTBUEM BBICOKOIIEJIOYHON cpefbpl LieMeHTHoro pactBopa (pH=12,4) amoMuHMII MOXeET
pa3pyLUThCS.

5.3.1.10. Ilapou3zonayua u cudpousonayus

[Ipu «MOKpoM MeTo/e» YCTPOMCTBA TEIUIBIX IMOJOB MO MEPEKPBITHSAM, €CIU B apXUTEKTYpPHO-
CTPOMTENLHOM YacTH MPOEKTa HE MPETyCMOTPEHO YCTPOMCTBO MApOU30JISALIMU, PEKOMEHIYEeTCS YKIIbIBATh
[0 BBIPOBHEHHOMY MEPEKPBITUIO CIION MEpraMmuHa JUisl MpeJOoTBpallleHHs] MPOTEKAHUS Yepe3 MEePEeKpPhITHE
[IEMEHTHOTO MOJIOKa BO BpeMs 3allUBKH CTSKKU. Eclii ke B MPOEKTe MEXKAYITaKHas MapOU30JISAIH
MPEeIyCMOTPEHA, TO JOTIOTHATEIHFHO THIPOU3OJISINIO YCTPAUBATh HE 0053aTEIBHO.
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FI/II[pOI/BOJI}II_II/I}I BO BJIAXXHBIX ITOMCIICHUIX (BaHHbIe, CaHy3JIbl, AYHICBLIC U T.H.) YCTpanuBacTCsa B
OOBIYHOM MOPAAKE MMOBEPX CTAKKHU (TCIJIOTO ITOJIa».

5.3.1.11 /legpopmayuonnsvie wignt

TonmuHa nedopMalMOHHOTO IBa  PACCUMTHIBACTCS, HCXON U3 KOX(PQHUIMEHTa JMHEHHOTOo
paCIIUPEHUS CTIKKU OLCT=13XIO'6 1/°C. Jlns momemeHuii ¢ IJIMHHON CTOpoHOW MeHee 10M, MOCTaTOYHO
HCIOJIb30BAaTh IIOB TOJIIUHON SMM.

JledopMmaiuoHHble MIBBI B «MOKPBIX» TEIUIBIX MOJIaX  3alOJHSIOTCS 3IACTUYHBIM MaTepHaioM
pacueTHOW TONIIMHBI. PeKoMeHAyeTCs WCIONb30BaTh MJs IIBOB NEMI(EPHYIO JIEHTY W3 BCIICHEHHOTO
MTOJINATUJICHA.

B obmiem ciiydae pacyeT miBa B «MOKPOM) TEILIOM IOy Beaercs mo gopmyse:

b=0,55xL, (5.3.1.10 . 1)
re:
b- TOJNIIMHA IIIBA B MM,
L —nnvHa TOMENICHUs B METpax.
B cnydae ucnonb30BaHus B KauecTBE IMIOBHOTO MaTepHalia TUIIOBOW JIGHTHI M3 BCIICHEHHOT'O MOJMATUIICHA
TOJIIIIMHOM 5 MM, HEOOXOJIMMO yCTpamBaTh Ae(hOpMaIlMOHHBIC MIBHI B CICTYIOIINX MECTAX:
- BIOJIb CTEH U MEPEropoioK;
- IpU pa3Mepe TUTUTHI 1Tosa 0oJee 40m%;
- 110 IIEHTPY JIBEPHBIX MPOEMOB (104 Moporom). Eciau Teriblil mosn pacnoyiokeH ¢ JBYX CTOPOH JIBEPHOTO
npoema, To geMindepHas JISHTa MOl TOPOTOM YKJIaIbIBa€TCs B 1B CIIOS;
- TIpH JUIMHE T10J1a CBBILIE 8 METPOB;
- B MECTax BXOJSIIUX YTJIOB.
TpyOsl, nepecekaromnye aeGOpMaMOHHBINA OB JOJKHBI OBITH OAETHI B TO(PPOKOKYX Ha PACCTOSHUU IO
200 MM mo o0e CTOpoHBI OT mBa. MmeanbHBIM CUMTACTCS PEIICHHE, KOTja TpyOa IMepecekaeT OB IO/
yriaom 45°.

5.3.1.12 Hcnonvzosanue Koniekmopos

CuctemMa HamoJbHOIO OTOIUIEHHS MOJXET COAEpKaTh 1O HECKOJIBKHMX JECATKOB I€TeNb, 3aIUTKY
KOTOPBIX YI0OHO MPOU3BOUTH MPH IMOMOIIIH PACTIPEICTUTENBHBIX KOJIEKTOPOB.
JUis KBApTUPHBIX M KOTTEIXKHBIX CHUCTEM  HAMOJIBHOTO OTOIUIEHUS HCHOJNb3YIOTCS KOJJIEKTOPBI C
IraMeTpaMu ycioBHoro mpoxoxaa 3/4" u 1". Jlnamerp KOJUIEKTOpa PacCUUTHIBACTCA W3 YCIOBHS, YTOOBI
CKOpOCTb TEIUIOHOCHUTENSI B HeM He npeBblmana 1 m/c. Ilpu nonbope nuamerpa MOXKHO BOCIOJIB30BATHCS
tabmuueit 5.3.1.12 m.1

Jluamempul KOJ1€KMOPOE 8 3A8UCUMOCHU OM MENTI080U MOUWIHOCHU
Tabauya 5.3.1.12 m.1

Jluamemp Tennosas mowHocms npu pacuemuom Pacxoo
KoOJLIeKmopa, nepenaode memnepamyp, Bm menioHocumerns,
orotim 5°C 10°C Ke/c
3/4" 6573 13147 0,314
1" 10271 20542 0,491
1 3/4" 16828 33656 0,804

Komnnexktops! Tenibix M0J0B AOIKHBI UMETh B CBOEM COCTABE apMaTypy JUIsl OTKJIIOUEHUST KaxX oM
OTJIENbHOM METNIH, apMaTypy Ui BEIpaBHUBAHUS MEPENa 0B AaBJICHUS MO METISAM, YCTPOICTBO [is
BBIITyCKA BO3/IyXa U OCYIICHHUS CUCTEMBL. [Ipr 000pynOBaHUU CHCTEMbl KOMHATHBIMHU TE€PMOCTAaTaMU, B
COCTaB KOJJIEKTOPOB BKIIFOUAIOTCS TEPMOCTaTUYECKask apMaTypa.

Ecnu xonnuecTBo neresb, MPUCOSANHEHHBIX K OJJHOMY KOJUIEKTOPY, HE MpeBbIaeT 12, To B
TUIPABIMYECKUX pacyeTax MOXKHO MPUMEHSTh YCPEIHEHHBIH KOA((UIIMEHT MECTHOTO COITPOTHUBICHUS
KoJutekTopa paBHbli 3. [Ipu GonblieM KOTUYECTBE METENb, TOTEPH TaBICHUS HA KOJUIEKTOPE TOJIKHBI
pPacCUMTBIBATHCS, KaK IMOTEPH B IIEMU MOCIEIOBATEIBHO COEAMHEHHBIX TPOMHHUKOB.

Kpartkue cBenenus 06 u3aenusix st KOJUIEKTOPHBIX cucteM, ocTtaBisieMbix Gpupmoit VALTEC s.r.l.
npuBeACHbI B Ta0mume 5.3./.12 m.2.
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H30enun 0na KON1eKmoOpPHbIX cucmem

Tabnuya 5.3.1.12.m.2

Ackus

Haumenosanue

Onucanue

Wﬂ‘:ﬁ"
Slen

VTc.500.N narynnsrii

KOJIJIEKTOP C HAPYKHOMU
pe3b0oii

JlnameTpsl yCI0BHOTO
npoxoja — % "u 1".

KomnuectBo BEIX010B -2,3,4.

VTc.500.NE narynnsrii

KOJUIEKTOP C HApyKHOHN
pe3bp0oi o1 €eBPOKOHYC

Jnamerp ycioBHOTO

"

npoxona — % ".
KonuuectBo BBIXO10B -2,3,4.

ITogxaroyenue —c
nomo1neko ¢putuaros VTe.
712E n VT.4420.

VTc.550.N narynnsii

KOJUIEKTOP C BHYTPEHHEN
pe3booit

JnaMeTpsl yCI0BHOIO
npoxona — % "u 1".

KomnuectBo BeIX010B -2,3,4.

VTc.505.SS konnexrop
U3 HEpXKaBEeIOILeH cTanu ¢
Hapy>KHOH pe3b00ii o
EBPOKOHYC

JnameTp ycioBHOro
npoxona — 1 ".

KonuuecTBO BEIXOA0B —OT 2-
x 10 10-TH..

Paccrosnue mexny
BBEIXOIaMU - 50 MM

Ilogkmrouenune — c
nomo1pio putuaro VTc.
712E u VT.4420.

VTc.580.N narynnsrii

KOJUICKTOp C
OTCCKAIOIIUMHU KpaHaMH

JnamMeTpsl yCI0BHOIO
npoxoxa — ¥a "u 1".

KonuuectBo BBIXOZ0B -2,3,4.

Iloaxaroyenne —c
nomo1ueko ¢putuaros VTe.
710.

Paccrosnue mexny
BEIXOaMH - 40 MM.

VTc.560.NE
JIATYHHBIA KOJIJIEKTOP C
PEryJINPYIOIHUMA
BEHTUISIMU U HapYKHOU
pe3b00ii o/1 EBPOKOHYC

Jnamerp ycioBHOTO
npoxoaa — % ".

KomnuectBo BEIX010B -2,3,4.

ITogkmrouenune — c
nomo1pio putuaro VTc.
712E u VT.4420.
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VTc.560.N narynnsrii

KOJIJICKTOP C

JlnameTpsl yCI0BHOTO
npoxona — ¥ "u 1".

peryimpyromumMun KomnuectBo BeIX010B -2,3,4.

BEHTHJISIMH
IlogkmroueHue — c
nomo1pio Gputuaro VT.
710.

VTe. 594 EMNX JIMaMeTphI YCIOBHOTO

0JIOK KOJIJIEKTOPHBIN C
PETYIUPOBOYHBIMU U
HACTPOCYHBIMH
KJIariaHaM#

npoxoma— 1"u11/4".

KomnuecTBO BEIXOZ0B —OT 3
no 12..

Ilogxaroyenne —c
nomo1neto ¢putuaros VTe.
712E n VT.4420.

Paccrosinue mexny
BEIXOaMu - 40 MM.

Ha npsiMmom komtekTope
VMMEIOTCS KJIallaHbl 115
MOHTaXKHOW HacTpoviku. Ha
00paTHOM KOJUIEKTOpE —
TEPMOCTAaTUUECKHE KJIANIaHBbl
C BO3MO>XHOCTBIO PYYHOH
PETYJIUPOBKHU.

VTec. 596.EMNX Biok
KOJUIEKTOPHBIN C
PEryJIMpOBOYHBIMU
KJIaIIaHAMHU U
poTaMeTpaMu

JnaMeTpsl yCI0BHOIO
npoxoga— 1"u 1 1/4".

KomnuuecTBo BEIXOOB —OT 3
no 12..

ITogkmrouenune — c
nomo1pio putuaro VTc.
712E u VT.4420.

Paccrosinue mexmy
BbIXOaMu - 40 MM.

Ha npstmom kosnekTope
MMEIOTCS KJIanaHbl 7151
MOHTQKHOW HACTPOMKH C
poramerpamu. Ha oOpatHom
KOJJIEKTOPE —
TEPMOCTaTUUYECKUE KJIAllaHbl
C BO3MO>XHOCTBIO PYYHOH
PEeryJIupoBKHU.
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VTec. 588 6mox

KOJIJIEKTOPHBIN U3
HEpPKaBEIOLLEN CTaIn

JnameTp ycioBHOro
npoxoga — 1 ".

KomnuecTBO BEIXOZ0B —OT 2X

AISI 301 ¢ 10 107w,

PEeryaupOBOYHBIMH U Homcnodeme —

HACTPOECUHBIMU

KJIaraHaMHu nomoisio purnaros VTe.
T12E nu VT.4420.

VTc.589 610k Jlnamerp yciIOBHOTO

KOJUICKTOPHBIN U3
HEp KaBEIOIIEeH CTanun

npoxona — 1 ".

Komuuecro BBIXOJ0B —OT 2x

AISI 301 ¢ 710 1071,
PETyIUPOBOYHBIMH S
KJIAIIAaHAMHU U

acX0JI0OMEDaAMHU nomo1pio putuaro VTc.
P e 712E u VT.4420.
VTc.584 6nox Jluamerp ycIOBHOTO

KOJIJIEKTOPHBIN U3
HEpPKaBEIOLLEN CTaIu
AISI 304 ¢
PEryIupOBOYHBIMHU U
HACTPOEUYHBIMU
KJIallaHAM#

npoxonga — 1 ".
KomnuecTBO BEIXOZI0OB —OT 2X
1o 10tu.

IToaxaroyenne —c
nomoineko putuaros VTe.
712E n VT.4420.
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VTc.586 610k

KOJIJIEKTOPHBIN U3
HEpPKaBEIOLLEN CTaIn
AISI 304 ¢
PEeryaupoBOYHBIMU
KJIarlaHaMH U
pacxoaoMepamMu

JlnameTp yCI0BHOIO
npoxoga — 1 ".

KomnuecTBO BEIXO0B —OT 2X
1o 10tn.

Iloaxmaroyenne —c¢
nomo1ueko ¢putuaros VTe.
712E n VT.4420.

KonnexTopsl pazMeriarorcst B KOJUIEKTOpHBIX mikagax. IIkagsl BbITycKatoTCs BO BCTpaUBaEMOM U
MPUCTEHHOM HcnoHeHun .CBeieHus 0 KoJuiekTopHbIX mkadax «VALTEC) npuBenensl B maoauye

5.3.1.12.m.3.

Konnekmopnoie wikagor « VALTEC»

Tabnuua 5.3.1.12.m.3

Mapxka | Boicoma | Iny6una | Hlupuna
VTc.540 Berpansaemsiii mkad
‘
-
HIPB-1 670+760 125+195 494
IPB-2 670+760 125+195 594
HIPB-3 670+760 125+195 744
1PB-4 670+760 125+195 894
HIPB-5 670+760 125+195 1044
HIPB-6 670+760 125+195 1194
HIPB-7 670760 125+195 1344
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VTc.540.M BcerpanBaemsiii mkad) «MAHM»

-

[TPBM-1 550 120+190 492
[TPBM-2 550 120+190 592
IPBM-3 550 120+190 742
[TPBM-4 550 120+190 892
HIPBM-5 550 120+190 1042
[IPBM-6 550 120+190 1192
HIPBM-7 550 120+190 1342

VTc.541 Tpucrpaesaemslii mkad

IPH-1 651691 120 454
[ITPH-2 651+691 120 554
[ITPH-3 651691 120 704
[1TPH-4 651691 120 854
IIPH-5 651+691 120 1004
IITPH-6 651691 120 1154
[IIPH-7 651+691 120 1304

VTc.541.D Tpucrpaesaemplii mikad) yBeaTHUEHHON TITyOHHBI

[ITPH-1 651+691 135 454
[ITPH-2 651+691 135 554
T1PH-3 651+691 135 704
[ITPH-4 651+691 135 854
HIPH-5 651+691 135 1004
[ITPH-6 651+691 135 1154
I[PH-7 651+691 135 1304
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Tabauya noooopa konnexkmopnuix wikagpoe VALTEC Tabnuya 5.3.1.12.m.3

Konnexmopnoie Homep wxaga Homep wxaga Homep wxaga

epynnol 1" (VT.594, LIPHI/IIIPB HIPHI/IIIPH/IIIPB (Konnekmop LIIPH/IIIPB

VT.596) (Konnexmop + Combi + + Dual + xpan VT.227) (Konnexmop + xpan
kpan VT.227) VT.227)

Konnexkropnas HIPHI3/11IPB3 [HIPHI 4/11IPH4/111PB4 [HIPH1/IIPB1

rpynna 1"x3BbIX.

KomnnexropHas [IPHT 3/111PB3 [IPHT 4/11IPH4/111PB4 [ITPH2/I1IPB2

rpynna 1"x4BbIx.

Komnexropnas [IPHT 4/111PB3 [IPHT 5/IIIPHS5/11TIPB4 [ITPH2/I1IPB2

rpynna 1"x5BbIX.

Komnnexkropuas [IPHT 4/111PB4 [IPHI/SHIPHS/ILIPBS [TPH3/11IPB3

rpynna 1"x6BbIX.

Komnnexkropuas [IPHT 4/111PB4 [IPHI'S/IIPHS/ILIPBS [TPH3/11IPB3

rpynna 1"x7BbIX.

Konnexkropnas HIPHI'5/111PB4 IPHI"6/ILIPH6/I1IPBS [IPH3/IIPB3

rpynna 1"x8BbIX.

Konnexkropnas HIPHI'S/IIPBS HIPHI6/I1IPH6/1LIPB6 [ITIPH4/111PB4

rpynna 1"x9BbIx.

Konnexkropnas HIPHI'S/IIIPBS HIPHI6/I1IPH6/1LIPB6 [ITIPH4/111PB4

rpynna 1"x10BbIX.

Konnexkropnas HIPHI6/11IPBS HIPHI7/ILIPH7/1LIPB6 [1IPH4/111PB4

rpynna 1"x11BbIX.

Komnnexkropuas HIPHI6/111PB6 IPHI'7/IIPH7/ILIPB7 [TPHS/IIIPBS

rpynna 1"x12BbIX.

5.3.1.13 Cmecumenvnvie y3/1bl U A6MOMAMUKA

MakcumManbHas TeMIepaTypa TEIUIOHOCUTENS B CUCTEMAX TEIUIOTO I10J1a, KaK IPABUJIO, HE NPEBBIILIAET
55°C, pabouee 3HAYECHHME ATOrO MapaMeTpa OOBIYHO JIGKUT B mpenenax 35-45°C, modToMy HEM3MEHHBIM
aTpuOyTOM CHCTEMBI HAITOJILHOTO OTOIUICHUS, SIBJISIETCS y3€J CMEIICHHUS.

CmecuTenbHble y371bl NMPEAHA3HAYEHBl Ui CO3JaHUsA B CHCTEME OTOIUICHMS 3IaHus OTZIEIIBHOTO
LHUPKYJIALUOHHOIO KOHTYpa ¢ IOHM)KEHHOM J0 HAacTPOEUHOrO 3HAYEHUsl TEMIIEPAaTypO TENIOHOCHUTEIS.
CMmecuTenbHblE Y3JIbl JOJDKHBI OOECeurBaTh MOAJEp)KaHUE 3aJaHHOW TeMIepaTtypbl M pacxoja  BO
BTOPUYHOM IMPKYJISLMOHHOM KOHTYpE, T'MAPABIMYECKYIO YBA3KY IEPBUYHOIO U BTOPUYHOI'O KOHTYPOB, a
TaK)Xe TO3BOJISATh PETYIUPOBATH TEMIIEPATYPy U PACXOJl TEIUIOHOCUTEINS B 3aBUCUMOCTH OT TpeboBaHUM
10JIb30BATEII.

CnemmanpHo 111 cucteM HamoJibHoro ortoruieHus  ¢upma VALTEC s.rl. BellTyckaeT HacoOCHO-
cMmecutenbHble y3i1bl Combi u Dual.

B cmecutenpHoM y3me Combi  (puc.5.3.1.13 p.2) NPUTOTOBIICHHE TEIJIOHOCHTENS C TOHUKEHHOMN
TEMIIEPATYpOl TMPOMCXOAUT NPHU IOMOIIM ABYXXOJOBOI'O TEPMOCTATHUYECKOTO KJIAllaHA, YIPABIIIEMOIO
TEPMOTOJIOBKOH C KalTWJUISIPHBIM TEPMOJIATYNKOM, YCTAHOBIIEHHOM B ITOJAIOIIEM KOJUIEKTOPE.

B nuHMM monmeca ycTtaHOBIEH OalaHCHUPOBOYHBIN KIianaH, KOTOPBIA 3a7aeT COOTHOIIECHHE MEXIY
KOJMYECTBAMHU TEIUIOHOCUTEINSI, TMOCTYMAIOIEr0 M3 OOpaTHOW JUHUHM BTOPUYHOTO KOHTYpa M NPSAMOit
JMHUM TIEPBUYHOIO KOHTYPA, U YPaBHUBACT JaBJICHWE TEIJIOHOCUTENS Ha BBIXOJE M3 KOHTYpa TEIUIbIX
IIOJIOB C JIaBJICHHEM IOCJIE TEPMOCTATUYECKOIO PEryJMpOBOYHOrO KiamaHa. OT HACTPOEYHOro 3HAYEHUS
Kvb sroro kimanmaHa u yCTaHOBJIEHHOTO CKOPOCTHOTO peXHMMa Hacoca 3aBHCHT TEIJIOBAas MOIIHOCTh
CMECHUTENLHOr0 y35a. MakcuManbHas IpHUCOEAMHEHHAsh MOIIHOCTh CMECHTENbHBIX y310B Combi u Dual
paBHa 35 KBr.
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Puc.5.3.1.13.p.1. Hacocno-cmecumensnuiii y3en Dual

Hacocno-cmecurensnsbiit y3en Dual (puc.5.3.1.13 p.I) cocTouT u3 ABYX MoOAyiell (HAacOCHOro u
TEPMOCTAaTUYECKOI0), MEXKIY KOTOPHIMH MOHTHPYETCS KOJIJIEKTOPHBIM OJIOK BTOPUYHOrO KOHTypa. Jlis
CMELICHUS HCIOJIB3YETCS TPEXXOJ0BOM TEPMOCTATUYECKUN KJIAllaH, YIPABIAEMbIA TEPMOTOJIOBKOW C
KaNMWULSIPHBIM ~ TEPMOJIATYMKOM, YCTAaHOBJICHHBIM Ha OOpaTHBIA KOJUIEKTOpP BTOPUYHOIO KOHTYpa.
IIpenoxpaHUTENBHBIN TEPMOCTAT MOJAIOUIETO KOJIJIEKTOPAa OCTAHABIMBAET HACOC, B CIydae IPEBBILICHUS
HaCTPOEYHOI'0 3HAYEHHMsI TEMIEPATypbl, IpeKpalias MUPKYIALHI0 B NETVISAX Teroro noja. KoHcTpykius
y3J1a peycMaTpUBaeT MePernycKHOH KOHTYp ¢ OaJaHCUPOBOYHBIM KJIALIAHOM, COXPAHSIOIUM HEN3MEHHBIM
pacxo]l TEMJIOHOCUTENS B IEPBUYHOM KOHTYPE MPH MEPEKPHITUU NIETENb TEIIIOTO MOJIA.

Puc.5.3.1.13 p.2 Hacocno-cmecumenvhsiii yzen Combi

B cBs131 €O 3HaUNTENBHON MHEPLIMOHHOCTHIO CUCTEM HAIOJBHOTO OTOIUIEHUS BCE UX IIPEUMYIIECTBA
MO’KHO Pealn30BaTh, IPUMEHSS AJIS YIPABICHHU TAKUMH CUCTEMaMH I10T0J103aBUCUMOE PETYIHMpPOBaHUE.

[lorogo3aBucuMasi  aBTOMAaTHKa BKJIIOYAET B ce0s KOHTPOJUIEP, MAHENb YIPaBICHHS, TaTYUK
Hapy’KHOW TeMIIepaTypbl 1 KOMHATHbIE TEPMOCTATHI.

JUis  1OroJ03aBHCUMOTrO  YNpPaBJIEHUS  HACOCOHO-CMECHUTENBHBIMHU  y3JIaMH  PEKOMEHJIyeTcs
ucnonbs3oBath KoHTpoiuiep VALTEC K.200.M 310 KOHTpoJIIEp KOMIUIEKTYETCS JaTYMKOM TEMIIEpaTyphl
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TEIUIOHOCUTENS M JAaTYUKOM Hapy)KHOM TeMIlepaTyphl. 3aBOJCKHME HACTPOMKH KOHTPOJUIEpA IO3BOJISIOT
MOJIKJIIOYATh €T0 K Y371y 0e3 BHECEHUS KaKHX-JIH00 KOPPEKTHPOBOK.

Jlnst paboThl ¢ KOHTPOJUIEPOM BBITYCKaeTCs MOAU(UKAINSA HACOCHO- cMecuTenbHoro y3ina Combi ¢
uHAeKcoM S. B 3TOM cMeCHTENbHOM y37ieé BMECTO >KUJIKOCTHOW TEPMOTOJIOBKH C BHIHOCHBIM MOTPY>KHBIM
JaTYNKOM TEMIIEPATyphl UCIOJIB3YETCS 3JIEKTPOTEPMUUECKUIN aHAJIOTOBBIM CEPBONPUBO/.

Ha pucynke 5.3.1.13 p.3 mpencraBlieH MpUMEpP CXEMbI, pEATH3YIONIel KOMOMHUPOBAHHYIO CUCTEMY
OTOIUICHHSI, BKJIIOYAIOLIYI0 B CE0S KOHTYp pPaJuMaTOPHOTO OTOIUICHHUS, a TAaKKe HHU3KOTEMIEepaTypHBIH
KOHTYp HAIlOJBLHOTO OTOIUICHUS, YIPaBIsSE€MbIid MOTr0J03aBUCUMON aBTOMATHUKOW, MMEIOLIECH TPU CTYNECHU
perynupoBanus. KauecTBeHHOE peryiauMpoBaHuE OCYIIECTBISIETCS 110 HAapyKHOM Temmeparype u
TEMIIEpaType B IMOAAIOIIEM KOJUIEKTOPE TEIUIbIX II0JIOB, a KOJMYECTBEHHOE pEryJupoBaHUE — IIO0
TEMIIEpPAType BO3lyXa B NOMELIEHUAX IIPU IIOMOILH 3JIEKTPOTEPMUUECKUX CEPBOIIPUBOJIOB.

Puc.5.3.1.13 p.3 Kombunupoeannaa cucmema omonjieHus ¢ a6momMamuydecKum ynpasieHuem

-—

1 —nacocno-cmecumenvusiii yzen Combi.S; 2 —konnexmopuuiii 610k V1c.596, 3- konnexkmopuuwiii 610K
VTc.594; 4 — konmpoanep K.200.M; 5 —cepsonpusoo VI.TE3040; 6 —cepsonpusoo VI.TE3061; 7 —
xpornomepmocmam VI.AC709; 8 — mepmocmam VI.AC602; 9- baiinac ¢ nepenyckHbim KianaLom
VT.0667T; 10- kpan mpexxooosoii MR.03; 11 — mepmoconoska ¢ vinocHvim oamyuxom VT.5012; 12 —
epynna 6ezonachocmu V1.460; 13 — komuamnwiii mepmocmam VI.AC601.

B oco0yro rpyriy y3710B peryiupoBaHUs MOXHO BBIACIUTH TEPMOPETYTUPYIOITNE MOHTAKHBIE
moayau VT.IC-BOX. Otu 6e3HacOCHBIC MOAYJIU MIPUMEHSIOTCS B TEX CIydasixX, KOT/ia HCIIOJIb30BaHHE
HACOCHO-CMECUTEIHHBIX Y3JI0B 3KOHOMUYECKH HelleIecoo0pa3Ho. DTo Ciiydau, KOT/ia sl yCTPOKUCTBa
TEIJIOro MOJIa IOCTAaTOYHO BCETO OJTHOM METJIH, JJIMHA KOTOpou He mpeBbimaeT 100M. MOHTaXHBIM MOIYIIb
YCTaHABIIMBAETCS HA BBIXOJIC METIU U OTPAHUYMBAET TEMIIEPATYPy BO3BPAILIAEMOT0 TEIUIOHOCUTENS B
COOTBETCTBHH C 33JJaHHOM HacCTpoikon. O030p MOHTaKHBIX MOYyJIeH TpuBEeAcH B mabauye.5.3.1.13 m.1, a
MpUMEpPHI UX TPUMEHEHUS AaHbl Ha pucyukax 5.3.1.13 p.4, 5.3.1.13 p.5 u.5.3.1.13 p.6.
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Monmadsicnuvie mooynu VI.IC-BOX

Tabnuua 5.3.1.13 m.1

Maprka, scku3

Cocmas

IC-BOX 1

1 — Tepmocrarnueckuii kianad. [locraBnsercs
6e3 npuBoja. B kauecTBe mpUBOJa MOXKET
HCII0JIb30BATHCS TEPMOI0JI0OBKA C BHIHOCHBIM
HacTeHHBIM gatdukoM VT.5010 wmm
anektporepmuueckuii ceponpusog (VT.TE
3040; 3041;3042) , ynpaBisieMblii KOMHATHBIM
tepmoctatoM (VT.AC 701; 709; 710);

3 — py4HOI BO31yXOOTBOJAYHK;

4 — perynupyeMsblii OrpaHUYUTEND
TEMIIEpaTypBhl.

1 — Tepmocrarnueckuil kianad. [locraBnsercs
6e3 npuBoja. B kauecTBe mpUBOJa MOKET
ucnoiab3oBatbes xkunkoctHas VT.5000;
TEPMOT0JIOBKA C BHIHOCHBIM HACTEHHBIM
matuukoM VT.5010 wmmm
anektporepmuueckuii cepponpuBog (VT.TE
3040; 3041;3042) , ynpaBisieMblii KOMHATHBIM
tepmoctatoM (VT.AC 701; 709; 710);

3 — py4HOI1 BO3AyXOOTBOTUHK;

4 — peryinmpyembiii OrpaHUYUTEIb
TEMIEPATYPHI.

IC-BOX 5

1 — repmocraruyeckuii kinamad. [locraBnsercs
0e3 mpuBoja. B kadecTBe MPUBOA MOKET
HCIIOJIb30BATHCS TEPMOT0JIOBKA C BHIHOCHBIM
HacTeHHbIM gaTunkoM VT.5010 win
anektporepmuueckuii cepponpuBog (VT.TE
3040; 3041;3042) , ynpaBisieMblii KOMHATHBIM
tepmoctatoM (VT.AC 701; 709; 710);

2 — 6anaHCHPOBOYHBIN KIIATaH;

3 — py4HOU BO31yXOOTBOIUHUK.
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Hpumep 1. Tennvie nonvt u cmensvl 6 eblcmcomemnepamypuoﬁ cucmeme

Puc.5.3.1.13 p.4

51 90° jj J 70°

Ilpumep 2. Tennvie nonvl 6 HUZKOMEMNEPAMYPHOIL cCucCHIEME
Puc.5.3.1.13 p.5

VT.5000 50°

=

Ilpumep 3. Ooun mepmopezyaramop 0.1 2pynnsl paouamopos
Puc.5.3.1.13 p.6

WL VTAC 601
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5.4. Cucmemul Hacmenno20 OMoOnaIeHus

Hactennoe BOASAHOC OTOIUICHUC IO CpPaBHCHHUIO C OCTaJIbHBIMU crocobamMu nepeaaym TCIJiIa B

NMOMCHICHU UMECT psAd HCOCIIOPHUMBIX MPCUMYIICCTB.

1.

[lepegaua Temna OT TEIJIBIX CTEH B IOMEIIEHHE MNPOUCXOIUT Ha 85% 3a cyer Jy4ucToro
terioooMeHa. [lpu TemnooOMeHe M3TydyeHHEM YelIOBEeK U JOMAIIHHE KHUBOTHbBIE YYBCTBYIOT CeOs
KOM(OpPTHO, €ciau TeMmIepaTrypa B momemieHnn Ha 1,5-2,5°C HUKe, 4eM MNpU KOHBEKTUBHOM
TeriooomMene.  HamomHHMM, YTO KOHBEKTHMBHAs COCTaBIIAIONIAs TEMIooOMeHa mpeolianaeT mpu
OTOIUICHUU paguaTopaMd M TEIUIBIMH MOJaMHu. TakuM o0pa3oM, MOAAEpKHUBas TEMIEPaTypy
Bo3ayxa B momemienun 17,5-18,5°C Bmecro 20-21°C cuctema TEIUTBIX CTEH AeT BO3MOXHOCTH
COKOHOMMUTH 32 ce30H §-11% TorumBa .

CHimkeHre 10 MUHUMyMa KOHBEKTMBHOI'O MOTOKA MPH HACTEHHOM OTOIUIEHWHM YMEHBILIAET, a BO
MHOTMX CIy4dasX M IOJHOCTBIO MPEKPAIAaeT LUPKYISLIUI0 MO0 MOMEMICHUIO MBUIM. JTO CO3JaeT
OJIaronpUsITHBIE YCIOBUS JUISI IBIXQHUSI.

Ecnm HanmonmpHOE OTOIUICHHE MOXKET KOMIIEHCHPOBATh TerutonoTepu momenieHus a0 100-120 Bt/m2
(TuTomaay mosa), TO MPHU MOMOIIM CUCTEMBI TEIUIBIX CTEH YIEIbHBIN MOKa3aTeNb TEMJI0OBOTr0O MOTOKA,
MPUBEJICHHBIN K TUIOMAAM mojia MokeT gocturath 150-180 B1/mM2. Takas BO3BMOXHOCTh CO37aeTCs
Omaronmaps ToMy, 4TO IepernajJl TeMIepaTyp MeXay Nojaromeid o oOpaTHON JHMHUEH B cUCTeMe
TEIUIBIX TOJOB MOkeT mocturaTh 15°C ( UIsl TEIUTBIX MOJIOB 3TOT Mokaszatens orpanudeH 10°C).
Kpome Toro, B OOBIYHBIX MOMEIICHUAX (KpOME 3albHBIX) IUIOMIANhL CTeH B 2-3 pasa Oosnblie
TJIOILAIU TIOJIA.

[lo cpaBHEHHIO C HaNOJBHBIM OTOIUIEHWEM, CHCTEMa TeIUIbIX CTEH MOMXET O0O0XOAUThCS
HUPKYJISIUOHHBIMA HAacoCaMH MEHbIIEH MPOU3BOAUTEIBHOCTH, YTO OISTh K€ OOYCIOBICHO
MOBBILIEHHON Pa3HOCTHIO TEMIIEPATYP MEXAY MPSIMbBIM H 0OpaTHBIM TPYOOIIPOBOIOM.

B nmomenienusix, rae miaaHupyercs padboTa NPUHYAUTEIbHOW BEHTHJISALUH, TEIUIOOTAAaua CHUCTEMbI
TEIUIBIX CTEH MOXKET OBbITh MOBBINICHA MO CPaBHEHHIO ¢ pacueTHOU Ha 15-20% 3a cueT yBenndeHus
KO3 pHULIHEHTa TEIIOOTAaYH OBEPXHOCTH CTEH.

B ornuume OT HAMOJIBHOTO OTOIUICHHWS, AT YKIAIKA TPYyOONPOBOJOB CHCTEMbI HACTCHHOTO
OTOIJICHUST HUYEM HE OrpaHUYMBAETCS, TaK KaK OHO JOMYCKAeT HalW4YUe TEeMIIepaTypPHbIX
IepenagoB MEXAY COCEAHUMH ydacTKaMM ITOBEPXHOCTH CTEHbl. Takue mepenagbl HUKAK HE
CKa3bIBAIOTCA HA OIIYLIEHUAX YEJIOBEKA, HAXOMASIIETOCs B IOMEILICHHH.

Hcnonb3ys mepeMeHHbIN Mar yKiaJKu TPyOOIpPOBOAOB CHUCTEMBI TEIJIBIX CTEH MOXKHO JOOHUTHCA
pacrpeiesieHus TeIia B TIOMEIICHUH, OJTU3KOT0 K uaeanbHoMy. OOBIYHO JjIs 3TOro Ha ydactke 1-1,2
M OT IOJla METaJUIONOJIMMEpHBIE TPYOb! yKiaapiBatoTcs ¢ marom 10-15¢Mm; Ha yuactke 1,2-1,8M ot
nosia — mar yenuuuBaeTcs 10 20-25cMm, a Bbimie 1,8M — B 3aBUCMMOCTH OT PAcUETHBIX JIAHHBIX I10
TeronoTepssM, mar tpyo wmoxker apocturate 30-40cm. Ilpu 3TOM  HampaBieHHE IBUKCHUS
TEIJIOHOCUTENS BCET1a IPUHUMAETCS OT 110J1a K NOTONKY (cm.puc.5.4.p.1)
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8.

10.

Puc. 5.4. p.1 Cxema packnadku nemenib menavlx cmeHn
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HOCKOHBKY CHCTEMa TEILIbIX CTEH SBIISICTCS CUCTEMOM JIy4ucCTOoro TGHHOO6MeHa, €€ HC

PEKOMEHIYETCS pa3MelaTh Ha y9acTKaxX CTEH, KOTOPBIC B MTPOIECCE IKCILTyaTaIl[iK OYAyT 3aKPBITHI
MeOEIBIO.

[Ipu ucnosb30BaHUU CUCTEMBI TEIUIBIX CTEH C YKJIAJKOHN METENb 10 NEePEropoKam , BHITOJTHEHHBIM
U3 MaTepualna ¢ OTHOCUTENBHO HU3KUM CONPOTUBIIEHUEM TEIIonepeaaye (KUpnuy, Kene300eToH),

MO>KHO OJJTHOM IETJIEH OTAIJIMBATh IBAa CMEXHBIX IIOMELIEHUsl (cm. puc. 5.4.p.2).

Puc. 5.4.p.2 Omonnenue 06yx cmeicHvlx nomeuseHuil

o7a | 0.3Q

| [ ; | —— —

[TpumeHsis cucTeMy TEIUTBIX CTEH MOYKHO OTAaITUBATh IOMEIICHHE, pa3MeIias CaMu
TPYOOIIPOBOIBI B COCETHUX MOMEIICHUSX. TaKkue CXeMbl OTOIUICHUS 3a9acTyIO OBIBAIOT
€IMHCTBEHHO BO3MOKHBIMH IIPU PEMOHTE U pPeCcTaBpalliy CTapbIX 37aHuid. BeTpeuatores cirydan,
KOT[Ia TTOI00HOE PEIIeHHE UCTIONB3YEeTCsT U P HOBOM CTPOMTENBCTBE, KOT/Ia TTOJIE3HAS TUIOIIAIb
BTOPOCTETICHHBIX MTOMEIIEHU IPUHOCUTCS B )KEPTBY Pay COXPAHEHUS TIJIOIAId OCHOBHOTO
oMenieHus (cm. puc. 5.4.p.3)
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Puc. 5.4.p.3 Omonnenue uz coceOnezo nomeuieHus
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Kak u mobas npyras cucremMa OTOIUIEHHUS, CUCTEMa TEIUIBIX CTEH TpeOyeT OT KOHCTPYKTOpPOB U

MOHTQ)XHUKOB y4eTa psJa ee creunu(uIeckux 0COOCHHOCTEH:

1.

CkopocTh BOJBI B TpyOax HACTEHHOTO OTOIUICHHs HE NOJDKHA ObITh HUke 0,25 m/c. UmeHHO mipHn
TakOW CKOpPOCTHU M BBIIIE OOECIEYMBACTCSI TAPAaHTUPOBAHHOE BBIMBIBAHHE MOTOKOM BO3MOMXHBIX
BO3JYIIHBIX CKOIJIEHUH B TpyOax. Eciu B cucTteme HamoJbHOTO OTOIUIEHHS IpobiieMa yJaleHus
BO3JlyXa peIlIaeTcsl MyTeM YCTaHOBKM BO3JIyXOOTBOAYMKA Ha KOJUIEKTOpE, KaK B CaMOW BbICIIEH
TOUYKE Ui BCEX MeTeNlb KOHTYpa, TO MPU HACTEHHOM OTOIUICHMM, KaK MPaBUJIO, BbICIIEH TOYKOM
KOHTYpa ABJACTCA BCPXHAA NCTIISA WU BerHI/Iﬁ KaJlau BepTI/IKaJIBHOI\/'I IIeTIIM — UMCHHO 3CChb
BO3MOXXHO CKOTUICHHE BO3yXa MPU CHIKEHUU CKOPOCTH TEIUIOHOCHUTENS B TpyOax.

PerHI/IpOBaHHG TCIIJIOBOI'O IMMOTOKAa OT CHUCTEMbI HACTCHHOT'O OTOINICHUSA HOJIKHO OCYHICCTBIIATHCH
0e3 CHUKCHHsI MAaCCHOTO pacxofa TeroHocuTens. OmepaTUBHOE YIPABICHHUE TEIJIOBBIM MOTOKOM
MOXET TPOU3BOJIUTHCA JHOO TIOBBIIEHHEM TEMIIEpaTypbl OOpaTHOTO TIOTOKA, JHOO OOIUM
MPOIMOPLMOHAIBHBIM CHI)KEHUEM TeMIlepaTypbl TeIIoOHOCHTeNs. J[aHHOe OrpaHHYeHHE TakKxke
CBSI3aHO C OMACHOCTHIO 3aBO3AYIIMBAHMUS.

[Ipu ycTpoiicTBe TEIUIBIX CTEH HE PEKOMEHIyeTCs YKIIaJKa MeTeslb IBOMHBIM MEaHPOM, TaK KakK 3Ta
CXCMa NpCuATCTBYCT HOPMAJILHOMY BBIMBIBAHUIO BO3AYIIHBIX CKOIUICHHUH B pr60np0B0;[ax.

B CIy4dasax, Koraa CO6JHOI[GHI/IG OFpaHI/I‘-IGHI/Iﬁ o CKOpPOCTHU IBUIKCHHA TCIVIOHOCUTCIIA SBJISACTCA

SKOHOMHYECKH HEIEeNeco00pa3HbIM, CHCTEMa TEIUIBIX CTEH  JOMYCKaeT YCTAHOBKY Ha METIISIX
BO3J1YXOOTBOAUUKOB (cm. puc.5.4.p.4).
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Puc.5.4.p.4 Bapuanmul ycmanosku 030yxXo00meo0yuKos

v

YOMMHATENE peasBono

BOA0YKOOTEOO4ME Py YHORH

TRORHME pe3R0A0R © KpannaHnEnM

HUMMens pessBonon 12"

NPSCo-TRPOAHWE © NENEXONOM HE peakby

BEREHAR NETNA KDHTYRA TEMAOW CTeHk

MNACTHEOBEIA BoKe

BO3OYXDOTEQOYAK 8TOMATIHECKH H

KNanay-OTCekETent

YOMWHWTENL paasboBraa

NPEce-TRORHKE G NEREXOAGM Ha peanby

BEQRXHAS NETNA KOHTYRE TENNoW CTEHB

[TepeuncneHHbIe OCOOCHHOCTH CUCTEMBI TEILIBIX CTEH OINPEICISIOT Te chephl €€ BO3ZMOKHOTO
NPUMEHEHHSI, T/Ie JaHHbBIH CIIOCO0 OTOIUICHUS MOXKET J1aTh MAaKCUMAaJIbHbIH SKOHOMUYCCKUI U
notpedurensckuii 3hdext (em.madauyy 5.4.m.1)
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Bbl50p CUCMEMbl OmMONJICHUA

Tabauua 5.4.m.1

Ne | Bapuanm Onmumanvhsle yciosus Ipumepvr npumenenus
cucmembvl NpUMEHEeHUs.
OMmonieHus.
1 | Temisle CTEHEI ITomerieHust ¢ MaJILIM Cnanpau, opUCHBIC
KOJUYCCTBOM MeOeu 1 MOMEINICHUS, Ay TUTOPUH,
MPUCTEHHOTO 000PYAOBaAHUS KOPHUJIOPBI, XOJUIBI,
peKpeanunun
2 | Temsle cTEHEI ITomenienus, rae cBOOOTHOM Cany3ibl, 6acCceiHbl,
IJIOILA/Ib TI0JIA HEJOCTATOYHO /ISl | Tapa)Xu, aBTOMAacTEPCKuUe,
pa3MeIeHHs TEIJIOro MoJja BEHTKAMEPBI
3 | Temuble CTEHEI ITomernieHus C ITOBBIIEHHOMN Bannrbie koMHaThI, OaHH,
BJIAXXHOCTBIO 110Ja, TAC OacceiHbl, MOMKH,
HCII0JIb30BaHUE TEIIOTO I0JI1a MpayeyHble, MTOMENICHUS
HeA(P(HEKTUBHO U3-32 BEICOKHX HACOCHBIX CTaHIUU
SHEPro3arpar Ha UCIIAPEHUE BOJIbI
4 | Tennblie cTeHbI+ [Ipu HEAOCTATOUHOW MOIIHOCTH JIroObIe moMemeHus
TEMJIBIE MOJIEI OJTHOM OTHEIILHOU CUCTEMBI
5 | Teruisle cTeHbI+ Temnble CTEHBI, KaKk JoIoJaHeHue K | JIroOble moMeleHus.
TETUIBIC TTOJIbI TETUIBIM T10JIaM JIJIs1 KoMIieHcauu | Teruible CTeHbl — Ha
MOBBIIIECHHBIX TEIUIONOTEPD YEPE3 | ydacTKaxX MOl OKHAMU.
OKOHHBIE MPOEMBbI Camas pacnipocTpaHeHHas
cxema.
6 | Tennsle cTeHsl + Pannarops! ucnons3yrores Ui IToMenienus MOBBILIEHHOU
paauaTopbl OBICTPOTO JOCTHIKEHUS KOM(OPTHOCTH,
KOM(DOPTHOM TeMIiepaTtypsl ¥ i1l | TOCTHHHYHBIE HOMEpa,
nepruojia BPpEMEHHM, Koraa arapTaMeHThlI,
TEeMIepaTypa HapYKHOTO BO3[yXa | MPEICTaBUTEIbCKHE O(QUCHL.
HUKE PACYETHOM.
7 | Temnble CTEHBI + IToMenienus ¢ NOBBIILIEHHBIM IIpu pexoHCTpYyKIMHU
TEIUIbIC TTOJIbI + YPOBHEM TEIIONOTEPh CTaphIX 3JJaHUI
paauaTopbl

[Ipu KOHCTPYHMPOBAHUN HACTEHHOT'O OTOIUIEHHS 0COOOT0 BHUMaHUs TpeOyeT pacyeT TeMIlepaTypHbIX

PEXKUMOB HAPYKHBIX CTE€H. 3/16Ch KOHCTPYKTOP MOKET CTOJIKHYTHCSI C BOIPOCOM, II€ U KaKOH
TOJIIIUHBI JOJKEH OBITh YTETUIAIONINI CJION (CM. puc.5.4.p.5)

Puc.5.4.p.5 Pacnpedenenue memnepamypol 8 mojuje HApYyHCHO20 02PaAsHCOeHUA

1. Bea yrenndTens

¥ HECTEHHOD OTONNEHAS

3. ¥Yrennvrens
WAHYTRM

2. bea yrennrend
© HACTEHHLIM OTOMNEHKEM
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[Tpy HOBOM CTPOUTENBCTBE YKOHOMHUECKH 1IeTIECO00Pa3HBIM MOKET OKa3aThCsl BAPUAHT, KOTJAa
YTEIUTUTENb PACIOJI0KEH CO CTOPOHBI YiuIlbl (4) B 3TOM ciydae Touka mpoMep3aHusi CMeIlleHa B TOJIIILY
YTEIUIUTENS], T03TOMY OTPaKIAIOLIUE KOHCTPYKIIMN MOT'YT BBIIIOJIHATHCS U3 HEMOPO30CTOMKHUX
MarepuanoB. MUHYCOM TaKOro PELICHMS SBISETCS TO, YTO KPOME SHEPro3aTpar Ha HEMOCPEICTBEHHOE
OTOIUIEHHE IOMELIEHUH, CYILIECTBEHHAs! 10JIsI TEMJIOBOM YHEPIMU TPATUTCS HA IIPOIPEBAHUE
OTPAXKIAIONIUX KOHCTPYKIUH.

BapuaHT pazMenieHus ciiosi yTeIuIMTENs CO CTOPOHBI MOMEIIEHHUS (3) IPUBOIUT K CMEILIEHUIO
TOYKH MPOMOPaKUBAHUSI CTEHBI [0 HAMIPABJICHUIO K BHYTpeHHEH rpanu. Takoe penieHue Tpedyer
HCIOJIb30BaHUS MOPO30CTOMKHUX CTEHOBBIX MaTEpUAJIOB U OINEPATUBHOIO, MAJIOMHEPLINOHHOTO
pEeryJaupoBaHusl CpeIHEN TeMIIepaTypbl TEIUIOHOCUTENS . B MpOTUBHOM ciIydae BO3MOYXHO MOJHOE
MIPOMOpPaKUBAHHUE CTEHBI C HEM30EKHBIM MOSBICHUEM KOHJICHCATa .

Taxkue >xe TpeOOBaHUS NPEIbIBISIIOTCS U TP HACTEHHOM OTOILJICHUH 0€3 UCIOJIb30BAHUS
yrerurens (2). B aToM ciiyuae ommOOYHBIA pacyeT WK 3a7iepKKa B PEryJIMPOBAHUU TEILJIOBOTO
ITIOTOKA MOKET NMPUBECTHU K 3HAYUTENIBHBIM TEIJIONOTEPSM YEPE3 HAPYKHBIE CTEHBI.

B KOHCTPYKTHBHOM OTHOIIEHNUU HCIIOJIHEHHUE CUCTEMBI TEIUIBIX CTEH HE IPEICTABIISAET CEPbE3HBIX
TPYIAHOCTEH TSI CTICIIHAINCTOB, 3HAKOMBIX C YCTPONCTBOM BOSIHBIX TEIUIBIX MOJIOB (CM. puc.5.4.p.6 ).

Puc.5.4.p.6 Bapuanmut KOoHCmpPYKmMueHo20 UCNOSIHEHUS MENAbIX CIEH

i |
S
:-".:"'::__':' e e
ﬁ__:"':__.-'_".:'f__':.-":":' B T B
LT
__."':-.__.-'::-".-"'-.-'__.-" ETEN F e T e
__':;:-_"".-" A Ty FpohHas TN
Wt
- -.-:.
A [l
Pl Wit '|'|:H:ﬂ-
.-__.-'" -
ittty S258 T TRy
e
i_:___.__.___.-. o -
W
o -"'.-'j"{ 553
s pairaos
._.-"{.-'""' Lipid A< TS
i .".-'_'- o [ E e PR
e
T

[Ipyr BBIIONHEHWH HACTEHHOIO OTOIUIEHWH Ba)KHO IOMHHUTH HEKOTOPBIE TEXHOJOTHYECKHE NpaBUJIa,
KOTOPBIC TIOMOTYT H30eXaTh HanOOJIee pacpOCTPAHCHHBIX OINOOK:

- CO3JaHME MTYKAaTypHOTO CIIOS JIydIlle BCEro MIPOU3BOINTH B J1Ba dTarna. [IepBoIii ClI0if HAHOCHUTCS
Mo KapKacy W3 apMaTypHOHW TPOBOJIOKH, K KOTOPOH KPEMSATCS METaUIOTUIACTHKOBBIE TPYOHI.
[Tocme TOCTHKEHUS STUM CJIOEM JIOCTATOYHOHN MPOYHOCTH, K HEMY KPETIHTCS MMTYKaTypHas CeTKa
Y HAaHOCHUTCS (PMHMITHBINA MITYKATyPHBINA CIIOH;

- TOBepX (UHMITHOTO ITYKATYPHOTO CIIOsi 00s3aTeIHHO TOJDKEH OBbITh HAHECEH CIIOW CEeTKH THIIA
«CTtpobu» WM DJACTUYHOW TmoAo0OOMHONW Oymarn. Takwe Mepbl HEOOXOIUMBI st
MPEAOTBPAIICHUS PACTPECKUBAHUS BhIPABHUBAIOIIIETO CIIO;

- TOJNIIWHA CJO0SI IEMEHTHO-M3BECTKOBOTO PAacTBOpa HaJ METaUIOMIACTHKOBOW TPyOOU qoiKHA
nexarsb B mpeaenax 20-30Mm;

- 1o Hayama  pabOT TO YCTPOWCTBY TEIUILIX CTEH PEKOMCHAYETCS  3apaHee YCTaHOBUTH
MOHT)KHBIC M PACTPEACTUTEIbHbIC KOPOOKH IS JIEKTPUUECKUX W CIAO0OTOYHBIX IMPOBOJIOK.
CaMu TIPOBOJIKM BBITIOJIHSAIOTCS TIOCJIE OKOHYATEILHOTO OIITYKATYPHUBAaHUS B TOJIIIE BEPXHETO
CJIOS ITYKaTYPKH;

- Tepex W B TPOIECCe HAHECCHUS INTYKAaTYPHBIX CIIOEB METAJUIONOJIUMEpPHBIC TPYOBI CHCTEMBI
HACTEHHOT'O OTOIUICHUS JIOJDKHBI OBITH OTIPECCOBAHBI IMOJIYTOPHBIM pa00UnM JIaBIICHUEM;

- 1ojavya HAarpeToro TEIUIOHOCHTENIsS B TPyObl HACTEHHOTO OTOIUICHHUS JOIMYyCKaeTCs Iociie
OKOHYATEJILHOTO BBICBIXaHHUS TYKATyPHBIX CIOCB;

- BO M30CKaHWE TMOCICAYIOIMIET0 MEXaHWMYECKOTO TOBPEKACHUS TPYyOOIPOBOJOB HACTEHHOTO
OTOIJICHUS, PEKOMEH/TYETCS BBITIOJNHATH €0 HCIIOTHUTEIIBHYIO CXEMY ¢ TIPUBSA3KON oceil TpyoO.
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5.5. Cucmemot omonnenus menauy u OMKPLIMBIX NAOUIAOOK

B nocnegHee BpemMs JAOCTAaTOYHO IIMPOKOE pPACIpPOCTPAHEHHE IOJIYYMJIO HCIHOJB30BAHUE CHCTEM
METAJIONIOIMMEPHBIX ~ TPpYyO A TOJOTpeBa TPyHTA B TEIUTUIAX W TMApHUKAX, OTKPBITHIX IUIOMIAJIOK,
(GyTOONIBHBIX TIOJICH U T.11.

[TomorpeB rpyHTa B TeIUIAIAX MO3BOJISIET HA 2-3 HEAENIM YMEHBIIUTh CPOK BETeTallMU PACTCHUN U
MOBBIIIAET ypokaHOCTh Ha 30-40 %, mpu 3TOM pPaBHOMEPHO Pa3BUBAETCS KaK KOPHEBAas CUCTEMA, TaK U
HajJ3eMHas yacTth pacteHuil. [Ipu nporpese rpyHTa HaOmonaercs 3QQGEeKT aKTHUBHOIO YIy4IIEHHs COCTaBa
MTOYBBHI.

[TomorpeB ¢pyTOOIBHBIX MOJIECH MO3BOJSET UCIOIB30BATH CIIOPTUBHBIC TUIOMIAAN KPYTTIOTOJUYHO.
[Ipu ycTpoiicTBE CHCTEM MOIOTPEBa METAIONOIUMEPHBIX TpyO cienyer coOiroaaTh psii OCHOBHBIX
TEXHOJIOTUYECKUX MPABHII:
- BHYTPEHHHMH IuameTp TpyO 0OOrpeBaTeNbHBIX NETEIb XKEIaTeIbHO NMPUHUMATh HE MEHee
16MM;
- myOuHy yKJajaku TpyO cienyeT NpUHUMATh HE MeHee 25 ¢M, IpU MMUHUMallbHOM Iuare 20-
30 cmM;
- MaKCHUMAaJIbHYIO TeMIepaTypy TEIUIOHOCHUTENS CJeIyeT PACCUUTHIBATH U3 YCIOBHSA, YTOOBI B
KOPHEBOM CJIO€ TeEMIIepaTypa rpyHTa He npesplmana 25°C;
- TpyOONIpPOBOJBI CIEAYET YKJIAbIBATh HA CIIOW APEHHUPYIOLIETO 3aCBHITHOTO YTEIUIMTENS THUIIA
IecKa WM IIJIaKa TOJIIUHON He MeHee 20 cMm;
- B KayecTBE TEIUIOHOCUTENS HEOOXOJMMO MCIOIb30BaTh HE3aMep3arollve XHUJIKOCTH Ha
OCHOBE IIPONMJICHTJIUKOJISL.

OcHOBHBIE TIPaBWJIA TIPH YCTPOMCTBE CUCTEM MOAOTPEBA OTKPHITHIX IUIONIAIOK CICTYIOIINE:
- BHYTPEHHUU quaMeTp Tpyd 00orpeBaTeIbHbIX METENb KeJIaTeIbHO TPUHUMATh HE
MeHee 20 MM;

- MakcUMaJlbHas TeMIepaTypa TEIUIOHOCHUTENS He noibkHa npesbimats 70 °C u3 yciaoBuid
COXPAHHOCTH O0ETOHA WJIH PacTBOPA;

- oborpeBaemMoe MOKPHITUE AOKHO UMETh YKJIIOHBI B CTOPOHY JOXKACTIPUEMHBIX PEIICTOK JIsI
OTBOJA JOKJICBBIX U TAJIBIX BOJ;

- B Ka4eCTBE YTEIUIAIONMIETO CJIOS IS CHIDKCHHS IMOTEpPh TeIJla B HUIKHEM HANpaBIICHUH
JIOJKEH MCITOJIB30BaThCs KEPaM3UT, IUIaK MECOK U T.I1. TOJIIUHON He MeHee 20 cM;

- B KauecTBE TEIUIOHOCHUTENI HEOOXOIUMO HCIOJIb30BaTh HE3aMep3aroliue KUIKOCTH Ha
OCHOBE MPOMUJICHTIIUKOJIS;

- B KayecTBE pAaCHpeIeIUTEIbHBIX KOJUJICKTOPOB  MpU 00OTpeBe OONBIINX IUIOMAACH
PEKOMEHIYEeTCsI HCTIOIh30BAaTh CTATbHBIC TPYOBI TMaMeTpoM He MeHee SOMM .
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6. Pacuemui
6.1. Onpeoenenue pacuemuvix pacxo008 X0100HOI U 20psaueil 600bl
6.1.1. Ocnoenble npunyunbl pacuema 6000nP0OBOOA

Pacder BogOIIpOBOIHBIX CETEW CBOAUTCSA K MOJA00OPY TUAMETPOB TPYO HA ydacTKax, OCHOBHOTO U
BCIIOMOTaTEIIbHOTO0 000PYI0BaHMS M apMaTyphl (HACOCOB, CUETYMKOB, (PUILTPOB, KJIAaNlaHOB | T.II.)
00eCTeunBaOIINX TOJJa9y PACYETHBIX PACXOI0B BOJBI C 33/IaHHBIMH ITapaMeTpaMu (JaBJICHHE,
TeMIiepaTypa) K BOJONOTpeOIsIonel apMaType u mpuoopam.

Pacuer cereit HauUMHAETCS C ONPEIEICHUS PACUETHBIX PACX0I0B HAa KaXKJIOM y4acTKe BOJOIPOBOJIA.
[To ycTaHOBNIEHHBIM pacxojaM MOAOUPAIOTCS AMAMETPHI TPYO U apMaTypbl, MIOCIIE Yero MPOU3BOAUTCS
THIPABIMYECKUN PacueT CHCTEMBI, TO3BOJISIFOIINIA YCTAHOBUTH THIPABINYECKUE TIOTEPH HA PACUETHBIX
y4JacTKax.
6.1.2. Onpedenenue pacuemuuvix pacxooos no CHull 2.04.01
Omnpenenenne pacyeTHBIX PACXOJ0B Ha YYaCTKaxX CETH B COOTBETCTBHUH ¢ TpeboBanusiMu CHull
2.04.01-85* BemeTcst BEpOSATHOCTHBIM METOZOM B CIIEIYIOIIEM MOPSIKE:
1. Tlo Tabmune npunosicerus 12 ycTaHaBIUBAIOTCS TPYIIIBI TOTPEOUTENCH JIs1 Pa3IMYHBIX YYaCTKOB
(>kuIIBIe IOMETIEHU S, O(UChI, MAra3uHBI U T.I1.)
2. Ha ocHOBaHMM TEXHOJIOTMYECKON YaCcTH MPOEKTAa YCTaHABJIMBACTCS KOIM4ecTBO norpedurenein U (
KHUTEIH, PAOOTHUKH, YCIOBHOE OJIIOJI0 B Yac U T.I1.).
3. Tlo TeXHONIOTHYECKOM YaCTH MPOCKTA OMPEIEAETCS KOTUIecTBO N U BHUJT BOJAOIOTPEOIISIONICH
apMaTyphbl.
Onpedenenue pacuemnvix pacxo008 0iisi 0OHOU epynnvl nompeobumenel
4 . To tabnuuie npunoxcenus 12 oNpenensroTcsl YCpeIHEHHBIA CEKYHIHBIN ( (),J1/CeK) U yCpeIHEHHBIH
4acoBOM pacxon (qo s, J1/9ac) st ogHOTO TIprbdopa. [ )KMIIbIX ¥ OOIIECTBEHHBIX 3IaHUH 3TH TTOKa3aTEeNH
MOKHO TIPUHUMATH 10 Tabmute 6./.2.m. 1.

Ycepeouennwvie pacxoowvt 600vl 014 sncunvix 30anuii Tabauya 6.1.2. m.1
IToka3aTens O6o3Hauenne | Ex. u3m. | 3HaueHue
YcpeaHeHHbIN CeKYHIHBIA Pacxo/] gy n/cex 0,3

npubopom oOmuii (Topsaei u
XOJIOJTHOM BOJIBI)

YcpenHeHHbIN CEKYHIHBIA pacxo/1 q5 j1/cex 0,2
prUOOPOM XOJIOTHOMN BOJIBI

YcpenHeHHbIN CEKYHIHBIA pacxo/l q g j1/cex 0,2
pUOOPOM TOPSTUEH BOJIBI

YcpenHeHHbI 4acoBOM pacxo tot j1/9ac 300

0,hr
npubopom o0 (ropsiueit u

XOJIOTHOM BOJIBI)

VYcpeaHeHHbI 4acoBo# pacxon a5, n/gac 200
nr

MPUOOPOM XOJIOTHON BOJIBI

YcpenHeHHbI 4acoBOM pacxo q (’; A j1/gac 200
nar

puOOPOM Topsuei BOIbI

5. o tabnuue npunoscenus 12 HAXOTUTCS HOPMA Pacxojia BOJABI B 4aC HAMOOIBIIETO MOTPEOICHUS q pyy
(;1/9ac) .

_ th,u U
= N 3600 (6.1.2.¢0.1)
0

7. Tlo tabnuue npunoxcenus 13 HaxoauTcs KodhduuueHt o, apustomuiics pynkuueit ot P u N.
Koaddumment o ¢ HEKOTOPO# 10JI€H MOTrPEIIHOCTH MOXKET OBITh pacCUMTaH 1Mo GhopmyIie:
o= 0,2+0,777(NP-0,015)"%  mpu NP<0,015 0¢=0,2. (6.1.2.¢0.2)

6. OnpenensieTcsi BEpOSITHOCTh IEUCTBUS IPHUOOPOB :

8.  Haxoautcs pacueTHbBIN CEKYHIHBIA PacXo Ui TPYIIIbI MOTpeOuTeNneit:
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q=5-"qy,nlcex. 6.1.2..3)

DTOT MOKa3aTenhb MO3BOJISET ONMPEACTUTh TUAMETP MOABOISIIECTO TPYOOIIPOBOIa HA YUaCTKeE ,

MIPOU3BOIUTENILHOCTh HACOCA U UCIIONB3YETCs ISl THAPABINYECKOTO pacyuera.
9. Ormpenensercst BEpOATHOCTb UCTIOIb30BaHUS PHOOPOB:

3600 P-q,
hr T . (6.1.2.90.4)
qo.nr

10. Tlo tabmure npunoscenus 13 Haxomutcs KO3PPUIUEHT o, ABIAOmUNCS GyHkiuen ot Py, u N.
11. HaxonuTcs MaKCHMaTbHBINA pacYETHBIN YaCOBOM PacXo/ Ui TPYIIIBI TOTPEOUTENEH:

4, =0,005-c-q,,, , M3/ac. (6.1.2.90.5)

YacoBoii pacxoj TpeOyeTcs 11l Mo00pa BOAOCUYETIYNKOB, BOJOHATrpeBaTENCH, (PUIBTPOB.

12. Tlo TeXHOIOTUYECKON YacTH MPOEKTa yCTaHABIMBACTCS IMEPUOJI CYTOYHOTO BogonoTpedbnenus T, gac.
D10 MOTyT OBITh 24 Yaca (1151 )KHIIBIX 37aHUH ), TPOIOJKUTEIBHOCTS CMEHBI ( JJIsl IPENPUATAN 1
opraHu3aruii).

13. Tlo tabmune npunoscenus 12 HaXOAUTCS HOPMA pacxoja BOJbl B CYTKH HAaHOOJIBIIETO
BOJIOIIOTPEOICHUS (), JI/CYTKH.

14.Cpennuii 4acoBOM pacxo/1 B TEUEHUE CYTOK OIpeAesieTcs mo Gopmyiie:

_q,.'U
T =3000.7

Cpennuii yacoBO# pacxo HEOOXOAUM ISl TOAO0pa BOJAOCUETYMKA M COCTABJICHUS MMACIOPTA CHCTEMBI.
Onpedenenue pacuemHvix pacxo008 0iisi pa3Hulx epynn nompebumenel (Hanpumep: HCuio 0oM co
BCMPOECHHBIM MA2A3UHOM)

15. PacyeTHble pacxo/ibl O KaKI0W OTJAEIBbHON IPYINEe HAXOASITCA B COOTBETCTBUM C Mi.4-14.

16. OmpenensieTcst BEpOATHOCTD ACHCTBHSI TPUOOPOB IJIsi CHCTEMBI B LIETIOM:

M°/4ac. (6.1.2.9.6)

p = Z N i’ Pz
- . 6.1.2.¢.
Z N, ( @.7)
17.PaccunThiBaeTCs yCpeTHEHHBIM CEKYHTHBIN pacxoa OAHUM IMPHOOPOM JJIsi CACTEMBI B IICJIOM:
ZN i P qq,

qy = SN,-P (6.1.2.90.8)

18.1To Tabnuue npuroscenus 13 Haxonures kodpuimeHT o, sBistomuiics ynkiuei ot P u N.

19. Haxonutcst pacdeTHBIN CEKYHIHBIN PAcXo/ JIsl TPYIIIBI TOTPEOUTEICH:

g=5-0"qy neex. (61249

20. OmnpenensieTcs 4aCOBOW PacXo OAHUM MPUOOPOM TSI CUCTEMBI B IIEJIOM:

_ ZNi P Do
Qo = Z N.B,. Ji/faac.  (6.1.2.¢.10)

21. Haxoautcst BepOSTHOCTh HCIIOJIB30BaHMS IPUOOPOB IJISi CHCTEMBI B LIETIOM:

3600-P- g,
B,=—" (612.¢.1])
0.

22. Ilo Tabnute npunoscenus 13 HaxoguTcst KOAQOUIUEHT o, ABIstOIUiACS GyHKIHEH oT Py, 1 N.
23 . Haxonurcst MaKCUMAJIbHBIN pacUyETHBIM 4acOBOM pacXol AJIsl CACTEMBI B IIEJIOM:

9pn = 0,005 -« “Yo.nr, M3/hac  (6.1.2.¢.12)

24.CpenHuii 4acOBOM pacxo/1 B TEUEHUE CYTOK JIJIsi CHCTEMBI B IIEJIOM OTIpeIeNsieTcs 1o hopmysie:
i M
dr ==~~~ . (6.1.2.¢.13)
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Onpeoenenue pacuemmnozo pacxooa WuUpKyaayuonnoi éoovt I'BC
25. OnpeaensroTcst MOTepU TeIia TpyoaMu IUPKYISIIMOHHOTO Koybia Q. , KBT.
26 .Pacuernslii nupkynsuuoHHbN pacxon ' BC onpenensercs mo popmyie:

N " week, (6.1.2.¢.14)
'824 28

rze ko3 duuent pa3danaHCUpOBKU 3 MOKHO IPUHSATH paBHbIM 1, a At=10°C.
27. Jnsa ydactka nogaroriero Tpyoomnposoaa ' BC ot TemioBoro y3ia (HarpeBatess) 10 IEPBOTO
BOJIOPa300PHOTO CTOSIKA pacYeTHBIN ceKyHIHBINH pacxoa ['BC ¢ yuyeToM MUpKyIAIUN ONPEAEIIeTCs 10
dhopmyre:
oy R
9 =4 (1 T kﬂ'r } " n/cex, (6.1.2.¢.15)

rae Ko3pGUumueHT k. MO)KHO TpUHUMATH 110 TabuIe 6.1.2.1.2 B 3aBUCHMOCTH OT COOTHOIIICHHS

qh/qcir )
3nauenue koagpuyuenma Kcir Tabauua 6.1.2.m.2
" Ei
g K, g K.
1,2 0,57 1,7 0,36
1,3 0,48 1,8 0,33
1.4 0,43 1,9 0,25
1,5 0,40 2,0 0,12
1,6 0,38 2,1 u 6onee 0,00
Jns ocranbHeIX yuacTkos cetd 'BC o6uumii pacueTHbIi pacxo :
heir_gh, (6.1.2..16)
IIPUMEP
1 ",1 T T
N [ | .
| = 1 bt
KBAPTHPA
M <[ [ ‘? <=
~ |57 |57 3
S I A R R
3
OSUCHBIE NMOMELLEHWA

NmeeTcst ydacTok ceTH, KOTOPBIN O0CITYKUBAET KUITYIO KBapTUPY U 0(DHUCHOE TOMEIIECHHUE.
B kBapTupe yCTaHOBJICHO: YHUTAa3, BAaHHA, YMBIBAJIbHUK, MOMKA.
KonnuecTBO XKUIILIOB — 5 YeI0OBEK.
B oduce ycTaHOBIEHBI TPH YHUTA3a U JIBa YMBIBATbHUKA.
Uucno paboraromux B opuce —26 4eI0BEK.
Tpebyercs onpenenuts :
- pacyeTHbIE pacxo/bl XOJIOJHOM BOJIbI HA yyacTkax 1,2,3.
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PEIIEHUE:
VYyactok 1. YyacTtok 1 o6cimyxuBaet xunyto kBaptupy ( 4 nmpubopos, 5 xxureneit). 1. [To Tabmaure
NpuioXKeHus 12 HaxoauMm:
- yCpemHEHHBIN CeKyHAHBIN pacxon XB mpubdopom qp=0,2 i/cek;
- yCpeIHEHHBIH 4acoBOM pacxo] BOJbI IPUOOPOM (o n~=200 s1/4ac;
- HOpMa pacxoqa XB B yac HaubonbIIero norpedienus q nr,=9,1 n1/4ac;
- HopMa pacxona XB B cyTku Hanbonb1ero norpediaenus q,=270 a/cyTku.
2. OnpenensieM CEKYHIHYIO BEPOSITHOCTh ICUCTBUS TPUOOPOB TPYIIIIHL:

th,u ’ U

= . N -3600 =(9,1x5)/(0,2x4x3600) =0,016; PN=0,016x4=0,064
o 4V’

3. Ilo npunoxenuto 13 Haxonum 3Hauenue 0=0,295.
4. PacueTHbIN CEKYHIHBIN pacxo/ Ha ydacTke | cocTaBut

q=5-a-q,=5x0,295x0,2 = 0,295 n1/cex.
5. OnpenernsieM BEpOSITHOCTh UCTIOIB30BAHMS MPUOOPOB:
3600 P-q,

hr q =(3600x0,016x0,2)/200=0,058; Py,N=0,058x4=0,232
0,hr

6. ITo npunoxenuto 13 Haxonum 3Hauenue 0=0,48.
7. MakcumanbHbI 4aCOBOW pacxo/ Ha y4acTKE COCTABUT:

4, =0,005-a-q,,. =0,005x0,48x200=0,48 m3/uac.

8. OnpenenseM cpeHUN 4acOBOM pacxoj] B TEUEHUE CYTOK:
= —qu i U
1000-T

qr = (270x5)/ (1000x24)=0,056 m3/uac.

VYuactok 2. YuacTtok 2 obciyxuBaer opuc (5 mpubopos, 26 pabOTHUKOB, CMeHa § 4acoB).
9. 1o Tabnuie npunoxxenust 12 HaxoauMm:

- ycpemHEHHBIN cCeKyHAHBIH pacxon XB npudopom qo=0,1 11/cex;

- yCpeIHEHHBIN 9acOBOM pacxo BOJIBI TPHOOPOM (o h=60 J1/4ac;

- HopMma pacxoaa XB B uac HanOObIIIEro MOTPEOICHHUSI by =2 J1/9aC;

- HOpMa pacxoja XB B cyTku HauOombIIero noTpedaeHus q,=9 j1/CyTKu.
10. OmpenensieM CEKYHAHYIO BEPOSITHOCTb ACUCTBUS MPUOOPOB TPYIIIIHL:

th u ' U
P = ’ = (2x26)/(0,1x5x3600) =0,029; PN=0,029x5=0,145
g - N 3600 ~ (F¥20)/(01x5x3600) =0.029: PN=0.029x370.
11. Ilo npunoxxenuto 13 Haxoaum 3HaueHue a=0,394.
12. PacyeTHBIN CEKYHIHBIN pacXo] Ha y4acTKe 2 COCTaBUT

q=5-a-q,=5x0,394x0,1 = 0,197 n/cex.
13. OmpenensieM BEPOATHOCTh UCIIOIB30BaHUSI IIPUOOPOB:
3600 P-q,

hr =(3600x0,029x0,1)/60=0,174
qO,hr

14. Ilo npunoxxenuto 13 Haxoaum 3HaueHue 0=0,7.
15. MakcumanbHbIM YaCOBOM pacxo/ Ha y4aCTKE COCTABUT:

¢, = 0,005 @ - g, =0,005x0,7x60=0,21 m3/uac.

16. OnpenenseM cpeHUN 4acOBOM pacXoj B TEUEHHE CYTOK:
= —qu i U
1000-T

qr = (9x26)/ (1000x8)=0,029 m3/4ac.

VYyacrok 3. Yuactok 3 006cnyKuBaeT XUy KBapTUpy U opuc (9 mpudopos).
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17. Haxoaum BepOsITHOCTH JIEHCTBUS IPUOOPOB IJISi CUCTEMBI B LIETIOM:

p _ZNi'Pi

= Z N = (4x0.016 + 5x0,029)/(4+5) =0,023; PN=0,023x9=0,207

18. Nimem cexyHIHBIN pacxo IpuOOpOM JIJIsl CHCTEMBI B LIEJIOM:

N;-P -q,,
qy = ZZ NP L _ (4x0,016x0.2 + 5x0,029x0,1)/(4x0,016 +5x0,029) =0,131 1/cex.

19. ITo npunoxenuto 13 Haxoaum 3Hauenue 0=0,45.

20. PacueTHbIi ceKyHIHBIN PacXo/l Ha y4acTKe 3:

q =5 Q" qy-5x045x0,131 =0,294 /cex.

21. YacoBoii pacxoJ; XOJIOJAHOHM BOJIbI OAHUM MIPHUOOPOM JIJIsi CUCTEMBI B IIEJIOM:

G, = ZNi P Do
0 = ~(4x0,058x200 + 5x0,174x60)/ (4x0,058 +5x0,174)=89,5 n/uac.
Z N i’ P hr,i

22. BeposTHOCTB UCIIOJIB30BAHUS TPHOOPOB JJISI CHCTEMBI B IIEJIOM:
3600-P- g,
P, =—"-= (3600x0,023x0,131)/89,5 =0,121;
0,hr
23. Ilo mpunoxxenuto 13 Haxoaum 3HaueHue 0=0,98.
24. PacyeTHBIN 4aCOBOM pacxo/ JId y4acTKa 3 COCTABUT:

g, =0,005-a-¢ 0.hr =0,005x 0,98x89.5 =0.439 M3/uac

25. CpenHuii 4acoBOM pacxoj] B TEUEHHUE CYTOK COCTaBHUT:

_ z QM,i .Ui

Ir =000 7~ 270%5 +9x26)/(1000x24)=0,066 n3/sac.

6.1.3. Pacuem pacxo0oe no memoouxe DIN 1988 u.3
Pacuer no meroauke DIN 1988 u.3 ocHoBBIBaeTCs Ha ONpPEAEIEHUN PACUETHBIX PACXOA0B BOJBI B
3aBHCHUMOCTH OT CYMMbI €IMHUYHBIX PACXOA0B DPA3IMYHBIMU MPUOOpaMU U Ha3HAUEHUS TOMEILEHUH.
1. OnpenensitoTcsi CeKyHIHBIE PacXObl KaxXIbIM PUOOPOM (o (J1/ceK) (MOKHO BOCIIOJIB30BATHCS
Tabmuneit npunoscenus 11).
2.0npezaensercs CyMMapHbIM CEKyHIHBIN pacxo OT BceX MPUOOPOB, 0OCTYKUBAEMbIX JaHHBIM
Y4aCTKOM:

qZO = Zqo,,- N, n/cex.

3.ITo tabnwume 6.1.3.m.1 onpenensiercs pacuyeTHBIA Pacxo. g, J1/CeK.
Taonuua 6.1.3.m.1

qu - Z%,i "N, | 4 J1/cex qzo - ZCIOJ 'N, | @ J1/Ccex qu - Z‘Io,i ‘N, | @ J1/cex
0,1 0,1 4,6 1,22 20 2,48
0,2 0,2 4,8 1,24 21 2,54
0,3 0,3 5,0 1,27 22 2,61
0,4 0,36 5,5 1,32 23 2,67
0,5 0,38 6,0 1.38 24 2,72
0,6 0,4 6,5 1,42 25 2,78
0,7 0,43 7,0 1,48 26 2,85
0,8 0,48 7,5 1,55 27 2,91
0,9 0,50 8,0 1,6 28 2,96
1,0 0,55 8,5 1,64 29 3,02
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1,1 0,58 9,0 1,69 30 3,07
1,2 0,60 9,5 1,74 32 3,18
1,3 0,63 10,0 1.78 34 3,29
1,4 0,65 10,5 1,82 36 3,40
1,5 0,67 11,0 1.88 38 3,51
1,6 0,70 11,5 1,92 40 3,62
1,7 0,73 12,0 1,95 45 3,88
1,8 0,75 12,5 1,99 50 4,12
1,9 0,78 13,0 2,04 55 4,38
2,0 0,80 13,5 2,06 60 4,62
2,2 0,83 14,0 2,09 65 4,86
24 0,86 14,5 2,13 70 5,08
2,6 0,91 15,0 2,17 80 5,54
2,8 0,93 15,5 2,2 90 5,98
3,0 0,98 16,0 2,24 100 6,42
3,2 1,02 16,5 2.28 110 6,85
3.4 1,05 17,0 2,3 120 7,27
3,6 1,07 17,5 2.33 130 7,69
3.8 1,10 18,0 2.38 140 8,10
4,0 1,12 18,5 2,4 150 8,5
4,2 1,15 19,0 2,42 160 8,91
4.4 1,18 19,5 2,26 170 9,31
ITPUMEP pacuema no DIN

Keapmupa obopyoosana yHumaszom, ymvl8aIbHUKOM, BAHHOU, MOUKOU U CIMUPATbHOU MAWUHOL.
Tpebyemcs onpedenums pacuemuulii pacxoo X0J100HOU 800bl HA 8800€ 8 K8APMUPY .

I1o mabauye onpeoensiem cekyHOHble HOpMamMusHvle pacxoobl npubopamu. CyMmMapHulil CeKyHOHbI
pacxo0 noocuumoleéaem 8 mabauyHol popme:

Ilpubop Hopmamuenvie Konuuecmeo npubopos, Cymmapnwlili ceKyHOHbLU
CeKyHOHbIe PACX00bl N, wm pacxoo,

Yuumas 0,1 1 0,71

Ymvieanonux 0,09 1

Banna 0,18 1

Kyxonnas mouxa 0,09 1

Cmupanvras 0,25 1

MawmuHa

s cymmapnozo pacxooa 0,71 no mabauye Haxooum 3uavenue paciemnozo pacxooa q= 0,43 n/cex/

6.1.3. Pacuem pacxoooe no CII 30.1330.2012
Pacuet no metoauke C/7 30.1330.2012 OCHOBBIBAaETCA Ha ONPEIEICHUE CEKYHIHBIX U
MaKCHUMAJIBHBIX YaCOBBIX paCXOI[OB 110 TaGJII/II_[aM Ha OCHOBAHUU yI[eJIBHOFO cpe;[Hero pacxo;[a B 4acC

OJIHUM
1.

N

kW

PUOOPOM HITH TTOTPEOUTEIEM.

[Ipu pacuete Mo MOTpeOUTENSIM U3 TAOIHIIBI npuLodceHus 19 BHIOUPAIOTCs TPeOyeMbIe CPETHECYTOYHBIC PACXOIbI,
YMHOXAIOTCS Ha KOJIMYECTBO MOTPEOUTENEH 1 IPOU3BEICHUE IETUTCS Ha TIPOIOJDKUTEIBHOCTD IIEPUoIa
BOJIOpa30opa, IPUBEACHHYIO B TOH ke Tabuie.

Hcxoas 13 NoTy4eHHOro CpeIHeYacoBOro pacxo/ia Ha MOTpeOuTels 1 00LIero KoJMYecTBa oTpeduTenel mno
Tabnuue npunodicenus 21 ONPeNIeNOTCs PacueTHbIe 3HAYCHUSI CEKYHIHBIX PacX0/I0B.

[Ipu pacuere o mpubopam U3 TaOIHUIEI npuiodicenuss 2() BRIOUPAIOTCS CPETHEIACOBBIC PACXOIBI ITO IPHOOPaM.
Pacxozpl kaxaoro npubopa yMHOKAIOTCS Ha KOJIMYECTBO OJHOTHITHBIX TPUOOPOB.

CyMMUpPYIOTCSL BCE PACXO/IbI IT0 BCEM MpUOOpaM U JeATCs Ha 001ee KOJIMYECTBO IPHOOPOB.

Hcxons 13 NoIydeHHOTo CpeHeyacoBOro pacxo/1a Ha MpuoOop 1 00IIero KoJau4ecTa NpruoopoB 110 Tabiuie
npunodicenus 21 ONPEnesFOTCs paCUeTHBIC 3HAYCHUS CEKYHTHBIX PaCXO/I0B.

Bce tpu merona pacuera peannzoBanbl B iporpamMmme VALTEC.PRG, nauunas ¢ Bepcun 3.1.2.
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6.2. Onpeoenenue nomepv menaia mpyoamu
[Ipu pacdere cHCTEM OTOIUICHUS M TOPSYEro BOJOCHAOKEHHS U3 METAJUIOTIONIMMEPHBIX TPYO ClieayeT
YUUTBIBATh MOTEPH TEIUIa CAMUMHU TpyOaMH. ITO HEOOXOAUMO IS MIPABUIBHOTO MOAOOpa OTOMUTENbHBIX
pUOOPOB, U3OJSIIIMK U PACUETHBIX PACXOI0B IUPKYISIIUOHHOTO TPYOOIIPOBO/IA.
VY nenpHbIE TETUIOBBIE TIOTEPU OJJHUM ITOTOHHBIM METPOM TPYyOOIpoBOAa B 00ILEM ciyyae
pacCUYMTBIBAIOTCS 110 hopMyJIe:

J— ([8H - tHap )
! dyap. d ,Brima. (6.2.¢.1)
ln ln m.Hap.
1 dm.uap. dm an 1
+ o 4

a,

m.6H.

+
rd,, o 2-xi, 274, 7n-d

u.Hap.

rze: tyy - TeMIepaTypa TpaHCHIOpPTHpyeMol cpesl,°C;

tuap — TEMIIEPATYpPA OKpYKaroLIel cpeibl (momemienus), °C;

dr.nap. —HAPYKHBIN THMAaMETpP TPYOONPOBOAA, M;

dynap. — HAPYXKHBIA JUAMETP U3OJIALHHU, M;

dy sy, — BHYTPEHHUN AHAMETP TPYOBI, M;

Az, —K03(. TeronpoBoaHOCTH M3oJsuu, Br/m -°C, (an1s BcneHenHoro nosmatuieHa —0,033);

Arp — KO3 QULIMEHT TENIONPOBOJHOCTH CTEHOK TpyOs, BT/M-°C, (a1 Tpy6 VALTEC - 0,43);

o] — KO3 PUITMEHT TETUIOBOCTIPUSATHS BHYTPEHHEH TOBEPXHOCTH CTEHKH TPYObI, BT/M2;

o — KO3 PUIMEHTHI TETJIOOTAaYU TTOBEPXHOCTH U30JISIIUHN WM HAPYKHOUW MOBEPXHOCTH TPYOBI
(ipu otcyTeTBrM H3omsinun), Br/M?-°C, npuaIMaroTes 1o Tadmmme 6.2.1.1.

Koaghpuuyuenm mennoomoauu a, Taoauya 6.2.m.1
B 3akpbITOM nOMeNEHUH
W3onmpyemslit 00beKT Ha oTkpbITOM BO31yX€E IpU
ITokpsiTus C TlokpeiTHs ¢ CKOpOCTH BeTpa3, M/c
MaJIbIM BBICOKUM
ko3 punmeHTOM ko3 pummenToM 5 10 15
H3TydeHus W3ITy4EeHHS
I'opu3oHTasIbHBIE TPYOOIIPOBOIBI 7 10 20 26 35
BeprukanbHbie TpyOOIPOBOIEL, 8 12 26 35 52
000py/IoBaHUE, TUIOCKas CTEHKA

1. Kootcyxu u3z oyuHK0B8AHHOU CMANU, TUCMO8 ATIOMUHUEBbIX CHIABO8 U ATIOMUHUSL C OKCUOHOU NAEHKOL.

2. llmyxamypku, acbecmoyemenmmuule NOKPbIMUs, CIMeKIONIACMUKY, PA3TUiHble OKPACKU (KpoMe KPACKU C
AnOMUHUEBOU NYOpOTL)

3. Ipu omcymcmeuu cgedenuii 0 CKOpOCMU Gempa RPUHUMAIOM 3HAYeHUsl, coomeemcmeyouue ckopocmu 10
m/e.

4. Koagpdpuyuenm a; npu nanuyuy niomuo npuie2aroujei usonsiyuu npukumaemcs paguvim 0,5x a;.

Bennuuny TenoBbix noteps amu 1py0 VALTEC noryckaeTrcsi OnpeensiTh, MOJIb3YsCh TaOIuIei
npunodicenusi 16.
[Ipu mapamerpax Boznayxa (Ts) u Termnonocutens (T;),0Tinyaromuxcs ot TaOIMYHBIX, HOTEPU TeIlIa
METAJUIONOIMMEPHBIMH TPYOaMU MOXKHO OIPENENUTh 10 (popmyie:

1,2
4=q (%J , Br/mm, (6.2.0.2)

IZie 70 — TAOJIMYHOE 3HAYCHUE TIOTEPh JJISt TPYO OTOIICHHUS. .

I[Tpu pacyere OTONUTENBHBIX MTPUOOPOB, KAaK MPABHIIO, TPEOYETCS ONPENEINUTh CHIDKCHNE
TeMIIepaTypbl TEIUIOHOCUTENS B TpyOax. 3Hast pacyeTHBIN pacxo] TeroHocutenst G,Kr/cek, u
OIIPEETNB BEIMYMHY TEIUIOBBIX IIOTEPh HA YyUacTKe

Q=L-q, Bm, (6.2.¢.3)

MO>KHO HaliTH CHUYKEHUE TEMIIEpaTyphI:
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At = Q/(G-4187),°C. (6.2.¢0.4)

[Tpu mpokitagke TOPU3OHTATIBHBIX TPYO MOJ MOTOJKOM pekoMeHayercss yuuTsiBaTh 70-80 % ux
pacueTHOro TEIMJI0BOI0 NOTOKA.
TenoBoii MOTOK BEPTUKATIBHBIX TPYO CHIXKAETCS B CPETHEM:
- IPU SKPAHUPOBAHUH OTKPBITOTO CTOSIKA U3 MOJUMEPHBIX TPYO METAIUIMYECKUM SKpaHoM Ha 25%;
- TIPU CKPBITOM MPOKJIaJKE B TIyxoit 6opo3ae Ha 50%;
- TP CKPBITON MPOKIAKE B BEHTUIMpYeMor 6opo3ae Ha 10%.
OOmuii TemIoBOM MOTOK OT OAMHOYHBIX TPYO, 3aMOHOJMYEHHBIX B MEXKIYITAKHBIX NEPEKPBITHIX

OTAIIMBAEMBIX MOMEIIEHUH U BO BHYTPEHHMX IIEPErOPOJKAX U3 TKeIoro 0eroHa (Ager 21,8 Br/M'K |
e 22000 kr/M7), yBenuuuBaetcs B cpenseM B 2,0 pasa (ipu okieiike cren o6osimu - B 1,8 pasa).

OOumii TerIoBOM MOTOK OT OJMHOYHBIX TPYO B HApYKHBIX OTPAKICHUAX U3 TSHKEIOro OeToHa
(dger 21,8 Br/mK , Fer = 2000 Kr/M*) yBeIHMUHBAeTCA B cpeHeM B 1,6 pasa (IIpH okiieiike cTeH 060sSMH -
B 1,4 paza).

ITpu ckpbITOl MpOKIagKe OAMHOUHBIX TPYO, 3aMOHOJIMUYEHHBIX B JIETKOM OETOHE C IIACTHU()PUKATOPOM,
pacueTHBIN TEII0BOM NOTOK yBenuuuBaercd B 1,1-1,15 pasza.

ITpu npoknaake TpyO B CTaHAAPTHBIX IITPOOAX, MOJHOCTHIO 3aII0JHEHHBIX CAaMOTBEPICIONIEH TEHUCTON

M30JIALUEH, TEIIIOBOM MOTOK TPYO CHIDKAEeTCs B Cllydae pa3MeIIeHus B HApYKHbBIX cTeHax Ha 15-20%, Bo
BHYTPEHHUX NEeperopoakax - Ha 5-10%.

IIPUMEP

Hcxoonvie oannvie:

T'opuzonmanvras noosooxa k paouamopy onunou L=12 m, 8binoinena u3 Memaiionoiumeprol mpyoovl

VALTEC 16x2,0.Temnepamypa menionocumeins Ha 6xo0e 8 pacnpeoeiumenbHbulli KOIIeKmop

cocmaensiem T,=82,0 °C. Temnepamypa okpyscarowezo ozoyxa T,=20 °C .Tpyba e uzonruposaua.

Pacxoo mennonocumens 6 noosooaweii mpyoe G=0,015 ke/cex. Tpebyemcs naiimu memnepamypy

menjioHocumeisi Ha 6xooe 8 paouamop.

Pewenue:

1. Ilo mabauye npunodicenus 16 HaxoOoum nomepu menia HeU30AUPOBAHHOU 2OPUBOHMATLHOU MPYOOl
npu memnepamypuom nanope (82-20)=62 °C. /{na mpyowt 16x2,0 on cocmasum qs;= 44,81 Bm/m

2. Haxooum obwue nomepu menia noogoosuum mpyoonposooom Q = 12 x 44,81 = 537,72 Bm.

3. Paccuumvigaem cHudicenue memnepamypsbl MenioHOCUmens om KOJLIeKmopa 00 paouamopa:

At = 537,72/ (0,015 x 4187) = 8,56 °C.

Temnepamypa Ha éxode 6 paduamop d6ydem cocmagnams T =82,0 — 8,56 = 73,44 °C.

6.3. Pacuem na oopazoeanue KoHoencama
KoHgencar Ha MeTaIONOIMMEPHBIX TPYOONIPOBOJAX MOSIBISIETCS, KOTJa TeMIepaTypa MOBEPXHOCTH
TpYyOBI HUXKE, YEM TOUYKA POCHI IPU JAHHOM TeMIlepaType U BIAXKHOCTH B TOMEIICHHUH.
[Tpu oreHKe BO3MOXKHOCTH BBINTAJICHUS KOHJIEHCATa HA MOBEPXHOCTH TPYOBI HEOOXOIUMO OMPEICIUThH
TEMIIEPaTypy HapyKHOM CTEHKH TPYOBI f, M COIIOCTaBUTH €€ C TEMIEPATYPOU TOUKH POCHI T},

q
t,=t,, +
et ay (6.3..1)

Bce 0003HAYCHUS B JaHHOU (OpMYyIie TaKue Ke, Kak U B 11.6.2.
Brinagenus konjeHcara He OyeT IpH ycinoBuu t.>7T),.
TemmepaTypa TOUYKH pOCHI onpeaesieTcs no i-d auarpamme wid no tadmuie 6.3.m. 1.

Touka pocwi Tabauya 6.3.m.1
Temmeparypa Tp npu OTHOCUTENBHOMN BIAXKHOCTH , °C
Bo3ayxa, °C 40% 60% 80%

20 6,5 12 17
25 10,5 16,5 21,5
30 15,4 21,3 26,5
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MOXHO OIpeneNATh TOUKY POCHI 10 CleAyIomIel TpubimKkeHHon hopmyre:
Tp = 233,77TLN(E,)+115,72
16,57-0,877LN(E,)
rnie E,=001-¢-E daxruyeckas ynpyrocts BojsHoro napa (kIla);
17,504t
2412+t

@ - OTHOCHUTCJIbHAsA BJIIAXXKHOCTH BO31YyXa, %;

E=0,61 12EXP( j MaKCUMallbHasl yIpyrocTs BoJsiHOrO napa (klla;

IIPUMEP

Hcxoonvie oannvie:

Xonoownas 6éooa ¢ memnepamypotl tg,— +10 °C npomexaem no 6epmuKaibHOU MEMALLIONOIUMEPHOU
mpybe 16x2. Temnepamypa 030yxa 6 nomeujeHuu tiap="120°C, énasicnocmo p=60%. Tpebyemcs
OYEeHUMb 8ePOSMHOCMb 8bINAOEHUs KOHOEeHCama.

Pewenue:

Ilo mabnuye npunodicenus 16 onpedensem meniogoi NOMoK 0Jisi BePMUKATbHOU HEUOIUPOBAHHOL
omonumenvHot mpyowvt 16x2 : q;0=41,9 Bm/m.

. . Tm—Te b2
Onpeoensiem peanvHulii Menai06ol NOMoK: ¢ = ¢, - T
41,9x((10-20)/70)"*=- 4,06 Bm/m.
3Hal<‘ ((MtuC» 0603Halla€m, umo menﬂoeoﬁ Nnomokx Hanpaeﬂen Cco Cl’l’lOpOHbl nomeuwerHuA eHympb
mpyoui.

Onpedensem memnepamypy HAPY#CHOU CIMEHKU mpPyObl.

fo=t,,+ -4 - 20-4,06/(3,14x 0,016 x 12) =13,3°C.
7 dm.uap. ’ a2
Temnepamypa mouxu pocwl npu 3a0anusix napamempax cocmasisem 12 °C. 3awumsi om KoHOencama
He mpebyemcs. /[ cmanvHotl mpyobl npu mex dce 3a0aHHbIX NApamempax memnepamypa CmeHKu

cocmasuna ool 10,6 °C, umo nompeb6osanio dOvl 3auumy om KOHOeHcama.
6.4. I'uopasnuueckuii pacuem mpyoonpoeooos

[Totepu naBnenus B TpydornpoBonax VALTEC MOXHO pacCuyuTaTh, MOJIB3YsICh (hOPMYJIION:

AP=RI+Z (Ila) (6.4.9.1)

rae R - ynenpHas nuHeitHas moTeps naBieHus Ha 1 M aiunel, [1a/m,
(ompenensiercs 1o TadnauIaM npunodicerus 15);

[ — nmuHA TPYOOIIPOBO/Ia B METPaX;

Z- ToTepu AaBIICHUS HA MECTHOE conpoTuBieHue, [1a/Mm.
Jlng  ompeneneHus TOTEpb JABJICHUST Ha MECTHOE CONPOTHUBIEHHUE, KOIPPUIMEHTHI MECTHBIX
COMPOTUBIICHUN KaXIOTO DJEMEHTa ydYacTka (IOBOPOTHI, OTBOIBI, (DUTHUHTH, HPHUOOPHI, apmaTypa)
ckianpBaiorcs. Cymma Ko3(DQUIIMEHTOB MECTHBIX COMPOTHBICHUNH YMHOXAETCAd Ha JAMHAMUYECKOE

JaBlieHHE, B pe3ysibTaTe Yero (hopMyna Juist onpeaeaeHus Z NpUHUMAaeT BHI:
2

Z= zg% o (Ila), (6.2.¢.2)

rae & - cymMma Koa(h(QUIMEHTOB MECTHBIX COMPOTUBIIEHUH Ha PACCUNTHIBAEMOM y4acTKe TPyOOIpoBOa;
V - CKOPOCTh TETUIOHOCHUTEIS B TPYOOIIPOBOJIE, M/C;
/0 - IIIOTHOCTb XKHAKOCTH IIPH TEMIIEPAType TEIIOHOCUTENS, KI/M " .

KoadduiineHTsl MECTHBIX COMPOTUBIICHHIA IJIST HEMPSIMBIX YYaCTKOB TPYOOIIPOBOA MOXKHO OINPEACTATh
o mabauye 6.2.m.1.
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Koaghdpuyuenmuvr mecmuvix conpomuenenuii Tadoauua 6.2.1.1

N | DnemeHr Ockus 3HavyeHue ko3 dunuenra
IL.11. MECTHOT'O COTPOTHUBIICHUS
1 OTtBOZ C paguycom 5
3akpyriaeHus =5 d: 0,3-0,5
90° i
45°

2 Orctyn , «yTKa» _/_ 0,5
3 O6Box f"'o"'\ 1,0

5 [Ipsimoil coenuHUTEINb [Ipunoowcenue 5

6 TpoliHuk IIpunooicenue 4

7 KpectoBuna [Ipunoowcenue 6

8 Apmarypa u npudopsl [Io TexHnuecknm nacrnopram

Ha U3genus®

9 Komnnekrop 6e3 kpaHOB u 1,5
PETyIATOPOB

10 | Komnekrop ¢ 3

PETYIHUPYIOIUMU WU
OTCEKAIOIIMMH KpaHaMH

e B psage TeXHHMYECKHX MACIOPTOB BMECTO KOA3(QHIMEHTa MECTHOTO CONPOTHBICHUS Ha
W3JeNHe  TPHBOMTCS  «KOd(hGHIMEHT MpOmycKHOH —crmocobHocTH» K,  (M/dac).
B3anMOCBsI3b MEXY STUMH ABYMSI TOKA3aTeISIMU CIICAYFOLIAs:

16-10° -d*
{=—"77—": (6.2.¢0.3)

KV

rne :
K,- K03 bHIIEHT IIPOITyCKHOMN CIIOCOOHOCTH B M /4ac;
d — BHYTpEHHMI TMaMeTp B M.
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6.5. Pacuem menyozo nona u 0002pesa OomKpbuimvix na0uad00K
6.5.1. 3a0auu mennomexnuuecko2o pacuema menio2o noia

B xoze TemnorexHUYeCKOro pacueTa TEIUIOro 1ojia OObIYHO pelaeTcs OJJHa U3 CIeIyIOIUX 3a1au:

a) onpeneneHue TpedyeMoil cpenHeil TemnepaTypbl TEIUIOHOCUTENS 110 U3BECTHOMY YACTbHOMY
TEIUIOBOMY ITOTOKY, IOJY4EHHOMY B pe3yJibTaTe pacdeTa TEeIUIONOTPeOHOCTH TOMELIEHHUS;

b) onpenenenue yaeIbHOIO TEMIOBOrO MOTOKA OT TEIIOro M0J1a IIPY U3BECTHOM cpeaHen
TEMIIEPATYPE TEIUIOHOCHUTEIIS.

Kak npaBuiio, npu MoJIHOM HaNoOJIbHOM OTOIUIEHUH (0€3 MCIOIB30BAHUS PAJAMATOPHOTO OTOIJICHUS) ,
OIpesiesIAeTCsl MOMEUIEHHE C HauOOIbIIUMHU YIEIbHBIMU TEIUIONOTEPSMH.
Jlnist 3TOro MOMEIIEHUS IIPOU3BOJUTCS PACUET IO CXEME «a», TO €CTh OIpeaesieTcs TpedyeMast cpenHss
TEMIIEPATypa TEIUIOHOCHUTENA. /sl OCTaJIbHBIX OMEIEHUH, 3Ta TEMIIEpaTypa IMPUHUMAETCSA B KAYECTBE
3a/IaHHOW BEJIMYMHBI, U JATbHEHIIINE pacyeThl BEAYTCS MO CXeME «b».
B 00oux cinyyasx onpenensonM KpUTEpUEM pacyeTa sIBISIeTCs TeMIlepaTypa MOBEPXHOCTH IOJa,
KOTOpasi HE J10JI’KHA MPEBbIIIATh HOPMAaTUBHBIX BEIWYUH (cvm. mabauyy 5.3.1.2.m.3).
Crenyer OTMETUTB, YTO IO 3allaiHBIM HOPMAaTHBAM TeMIIEpaTypa MOBEPXHOCTH I10J1a I0ITycKaeTcs Oonee
BBICOKOI, 4YEM IO POCCUHCKUM HOPMaM, 4TO CJIEAYET YUYUTHIBATH IIPH UCIIOIb30BAaHUM UMIIOPTHBIX
pacYeTHBIX IPOrpaMM.

MeTouK TEIIOTEXHUYECKOTO pacyeTa TEIIbIX MOJIOB CYIIECTBYET HECKOJIBKO. B Kax 10l U3 METOIUK
3aJI0KEH PsIl AOMYIIEHNH 1 OTpaHUYEHUH, KOTOpBIE TAK)KE HE ClIeAyeT 3a0bIBaTh IPU MPOEKTUPOBAHUY.
Jlanee OyIyT M3J105KEHBI HEKOTOPBIE U3 UCTIONb3YEMBIX METOJMK pacyueTa.

6.5.2. Memoo kor¢hgpuyuenmos

MeTtoa oCHOBaH Ha MPUMEHEHUH ITONPABOYHBIX KOI(P(UIIMEHTOB K U3BECTHBIM, 3KCIIEPUMEHTAIEHO
YCTaHOBJICHHBIM, YJEJIBHBIM TEIIOBBIM IOTOKAM OT 3TJIOHHOTO TEIUIOTO 0JIA IPU PA3IAYHBIX
TeMIepaTypHBIX Haropax (cym. mabauyy 6.5.2.m.1).

Xapaxmepucmuku 3maioHH020 MENna1020 noia Tabauya 6.5.2.m.1

Ne | Xapakmepucmuka Eo. usm. 3Hayenue

1 [IpuBenennsIil K03 GUIMEHT Teronepeaayn creHky | Bt/ M2 K 6,7
TPyOBI

2 KoadunumeHT TermonpoBogHOCTH CTEHKH TPYObI Bt/ m K 0,35

3 TonmuHa CTeHKH TPYObI MM 2

4 Hapy>xHbIit qameTp TpyObI MM 16

5 ToJmuHa CTKKU MM 45

6 KoaddurmeHT TennonpoBoTHOCTH CTIKKH Bt/ MK 1,0

7 KoaddunumenT Termnooraaun noBepXHOCTH MoJia Br/m” K 10,8

8 [Iar Tpy6 cM 7,5

qutl'KTp.Krm‘Kh.Kc.KD’

rac

(6.5.2..1)

¢ —yZAeIbHBIN TEMJIOBOM MOTOK , BT/M2

At— norapudmuyeckasi pa3HOCTh MEXJy TEMIEepaTypoil TEIUIOHOCUTENS U TEMIIEPATypoil BO31yxa B

nomemnieanu, °C;

Ky — IpuBeieHHBIN K03 (QULMEHT Tenyonepeaayn creHku Tpyost, Bt/ M2 K;

K, — k03 punmenT, 3aBUCAIINI OT TEPMUICCKOTO COTIPOTHRIICHUS MTOKPBITHUS T10J1a;
K}, — ko3 GuImeHT mara yKkiaaku Tpyo;
K. — xoadpummeHT TOMMMHBI CTSHKKH HaJl TPYOOii;

Kp - xo3hduiment, yauThIBaomuil HApYKHbIH quaMeTp Tpyo.
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Jlorapudmuueckas pa3HOCTb TEMIIEPATYP :

(t] _tz)
1 (6.5.2.¢.2)
N (t] _tB)

(tz _ts)

At =

rae
t; u t; — TEeMIIepaTypbl COOTBETCTBEHHO NMPSAMOT0 U 00OpaTHOTO TeroHocuTes, °C;
{6 - pacyeTHas TeMIlepaTrypa Bo3lyxa B nomemenuu, °C.

Koadduuuent rernonepenaun CTeHKH TPYOBI:

K = Koo =
mp

1+£-1<mp0-1<nn-1<,,-Kc-1<D-b Liv 2 1y D

T 24,  D-25 2i, D,-25,
= 6,7 1 - . (65.2.0.3)
1+2,347-K_-K, K_-K, b — LN ~0,41
24,  D-25

rae

Kinpo — K03(OOUIUEHT TeIIonepeiaud STaloOHHON TPpyOsI - 6,7 Br/m* K;

b — mar tpy0 ,m;

0 — TOJIILIMHA CTEHKHU TPYOBI, M;

0o — TOJIIIMHA CTEHKHU TAIOHHOH TpyOsI, - 0,002 M;

D — HapyXHBII AUaMeTp TPYOBI, M;

Dy — HapyXHBIM TUaMeTp dTaOHHON TpyOsl, - 0,016 M;

A em — KOO(PQHUIMEHT TEIUIONPOBOIHOCTH CTEHKH TPYObI, BT/ M K;

A emo — KOA(DHUITUEHT TETUIONMPOBOTHOCTH CTEHKU dTATOHHON TpyO®sI, - 0,35 B1/ M K.

Koaddunment BIusHUSA TEPMUYECKOTO CONTPOTUBIICHUS MOKPBITHS MOJIA:

1 S
K, = Ao _ 0’(1)3(;65 . (652.9.4)
—+-%4+R_ 00926+——+3R_

an (4 (4
rac
o, - K03(QOUIHEHT TEemI00TAaul TOBEPXHOCTH 104, -10,8 Br/M2 K;
0., - TOJIIIMHA STAJIOHHOH CTSKKH, -0,045 M;

A - KO3 UIMEHT TETIONPOBOIHOCTH CTSHKKH, BT/ M K;
A co - KOOPPHUIHUEHT TEIIONPOBOIHOCTH 3TAIOHHOM cTskKH, -1,00 B1/Mm K;
R, — TEpMUYECKHE COPOTUBIICHHSI CIIOEB TTOKPBITHS T0J1a (BBIIIE CTHKKH), M2 K/BT.

Koaddumuent mara yxnaaku tpyo:
b
K, =(1.23-045R°7 ) 005 (6.5.2.00.5)

KoaduuneHT TONIMHBI CTSHKKH OnpeAessiercs o popmyse:

4,5-1006,
K, =C%1%%) (6.5.2.0.6)

rae:
O, — TOJIIIIMHA CTSDKKH HaJ TPYOOi, M;
C —xoaddunmenT, onpeaenseMslii o mabauye 6.5.2.m.2.
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3nauenue kodypguyuenma C. Taobnuya 6.5.2.m.2

ar TepMuYecKkoe COMPOTUBICHUE TOKPHITHS
TpyoO, noia, > K/Bt
b,cm 0,0 0,05 0,1 0,15
5 1,069 1,056 1,043 1,037
10 1,063 1,05 1,039 1,034
15 1,057 1,046 1,035 1,031
20 1,051 1,041 1,032 1,028
25 1,045 1,035 1,028 1,025
30 1,040 1,031 1,024 1,021
35 1,034 1,026 1,020 1,018

Koaddurment , yauteiBaromuii Hapy>KHbIH AHaMETP TPYO:

K,=C>"", (6.5.2.¢0.7)

rae

D —HapyXHBII TUaMeTp TPYOBI,M;
Cp- ko3¢ urireHT, npuHUMaeMblil o mabauye 6.5.2.m.3.

3nauenusn koiygppuyuenmos Cp Tabauya 6.5.2.m.3
[lar TepMuueckoe CONPOTUBICHUE MOKPBITHS
TpYyO, nona, m* K/Bt
b,cm 0,0 0,05 0,1 0,15
5 1,013 1,013 1,012 1,011
10 1,029 1,025 1,022 1,018
15 1,040 1,034 1,029 1,024
20 1,046 1,040 1,035 1,030
25 1,051 1,046 1,041 1,036
30 1,053 1,049 1,044 1,039
35 1,055 1,050 1,045 1,041

K HenoctaTkaM 3TOM METOJIMKA MO>KHO OTHECTH CIEAYIOLIUE MPUHATHIE B HEH JOMYIIEHUS:
- K0(h(PHUIHMEHT TETIO0TAauM TOBEPXHOCTH T0JIa MPUHSAT MOocTOsIHHBIM (10,8 Br/m K). B
JNEHCTBUTEILHOCTH, 3TOT KO PUITUEHT sBseTCS (YHKIMEH OT IEJI0T0 psa BETUYHH (TeMIIepaTypbl
MOBEPXHOCTH T10J1a, TEMIIEPATYpP MOBEPXHOCTEH OKPYKAIOLINX KOHCTPYKIUH U CKOPOCTH JIBUKECHUS
BO3/IyXa Y MOBEPXHOCTH T10J1a);
- MeToAa KO3 PHUIIMEHTOB MOXKET MIPUMEHSATHCS MPH 11are Tpyo He O6osiee 375 MM, TOJIIUHE CTSKKU HE
Oomee 45 MM, TEPMHUYECKUX COMPOTUBIICHUSAX TIOKPHITHUS TTo1a He 6osee 0,15 M K/Br, Hapy>KHBIX
auaMeTpax Tpyo He 6onee 20 MMm.
JlaHHBIN METOJ] 3aJ10KEH B OCHOBY OOJIBIIMHCTBA UMIOPTHBIX PACYETHBIX MTPOrPAMM.

6.5.3. Ananumuueckuir memoo

B ocHoBe MeToa 3anokeHa (popMyiia onpeaesieHus yAEIbHOIO TEIIOBOro MOTOKA, KaK (PYHKLIUU OT
TEMIIEPATyphl IOBEPXHOCTH 110J1a, OCHOBAHHAs HA YaCTHOM peleHuu 3agaun @opxreiimepa (DIN 4725):
q,=892(t, —t)"", (6.5.3. ¢.1)
rae
(s — YACIBHBIN TEIJIOBOM IIOTOK 110 HAIIPABJIICHUIO «BBEPX )Y, Br/m?;

t, — TEMIIepaTypa NOBEPXHOCTH Moa, °C;

1, TeMmmeparypa Bo3yxa B nomeuienuu, °C.

N3 a10it hopmMyIbl MOKHO TIOTYYUTh CIAEAYIOIIHNE 3aBUCUMOCTH:
-TeMIiepaTrypa oBEpXHOCTH I10J1a:
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0,91

q
t,=t,+—+— (°C 6.5.3.¢.2
. =1, 7’325( ) (6.5.3.¢.2)

-K03(pPUIMEHT TEIIO0TIa4YH TOBEPXHOCTH TOJIA!
a,=892(t, —1,)" =7,325¢,"” (Br/mK) (6.5.3. ¢.3)

Ecnm ycioBHO BBIpe3aTh M3 TEIUIOTO IM0J1a MOJI0CY IMUPUHON paBHOU 1mary Tpyo (pucyrnok 6.5.3.p.1) , TO
MO>KHO TPEMOI0KUTE, YTO TETJIOBOI MOTOK OJTHON TPYOBI pacmpeensieTcst TOIbKO BHYTPH 3TOM 30HBI.
Tennonepenauy uepe3 O0OKOBbIE 'PAaHU 30HBI MOKHO NMPUHATH HYJIEBOW, YUUTHIBAsI, YTO KOJUYECTBO TEILIA
, OTIAaHHOE B COCEJTHIOIO 30HY, PABHO KOJIMYECTBY TEIUIA, IOCTYIHBIIETO U3 COCETHEH 30HBI.
MOo’HO TaK)Ke JOMYyCTUTb, YTO OTHOIIIEHNE TTIOBEPXHOCTH TPYOBI , IEPEJAIOLIEH TEIJI0 MO HAMIPaBICHUIO
BBEPX K OBEPXHOCTHU TPYOBI, epeaaroIiell TerIo Mo HaNpaBICHUIO BHU3 , PABHO OTHOIICHHUIO
COOTBETCTBYIOIIMX TEIIJIOBBIX MTOTOKOB («BBEPX» / «BHHU3Y).

Puc. 6.5.3. p.1 Pacuemmnulii 3.1emenm menniozo noua

!
3
“

B
Tepmuueckoe CONPOTUBIICHUE CIIOEB T0J1a HaJ TPYOOii:
R* =%+Z% (M2 K/Bt) (6.5.3. p.4)

cm 1.6

[IpuBeneHHOE COMPOTHUBIICHUE TEIUIONEpEaue CIOEB MoJia Ha/l TPYOOH ¢ y4eToM TeriooOMeHa Ha
MIOBEPXHOCTHU:

R =R + 1 (w2 k/B1): (6.5.3. ¢.5)
[04

8

Tepmudeckoe COPOTUBIEHUE CIIOEB MOJIa O TPYOOI:

R' = z% (M2 K/Br) (6.5.3. ¢.6)

i.n

[TpuBeneHHOE COMPOTUBIICHUE TEIJIONEpeaadue CJI0eB Moja Mo TPYOOH:

R'=R" +L (M2 K/Br) (6.5.3. ¢.7)
a

H
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KoaddunmenT rernooraauyn HUKHENH MOBEPXHOCTH KOHCTPYKIIMHU (€CIIH TOJIBI HE 110 TPYHTY) JUIS
TJIAJIKUX U MajoopeOpeHHbIX MoToNKOB (h/a<=0,3 ) npuanmaercs 8,7 Bt/(m 2 °C), st CUITBHOOPEOPEHHBIX

MOTOJIKOB - 7,6 B1/(M 2 °C). i1 m0JI0B 1O TPYHTY NPUBEJEHHOE CONPOTHUBIICHUE TEIIONEPEAUe CIOEB
nojia moJ TpyOo# clieAyeT cUUTaTh Mo popMmyIie:

R' =21+ Z% (M2 K/Brt) (6.5.3. ¢.8)

4

Bropoe ciaraemoii B 3To# (popMye yUUTHIBACT TOIIMHBI M KOI(P(UIIHMEHTHI TEIIONPOBOAHOCTH TOIBKO
TETUTOM30JIIMOHHBIX ciioeB (A<1,2 Bt/m K).

Crenyer UMeTh B BHY, YTO IIPU MCIIOIB30BaHUU (hopMydsl 6.5.3.¢).8 i onpenenenus yaenasHOro
TEIJIOBOTO IOTOKA PACUYETHYIO HApYKHYIO TEMIIEpaTypy clieyeT IPUHUMATD:

-JUTSI IEPBOH 30HBI (2 M OT MMOBEPXHOCTH 3€MJIM ) —paCUETHYIO TEMIIEPATypy HaApY>KHOTO BO3yXa JUIs
3UMHETO MepHo/a;

- 17151 BTOpOU 30HBI (0T 2X 10 4X MeTpoB) — MuHyC 7°C;

- 1151 TpeThel 30HBI ( 0T 4X 10 6TU MeTpOB) — TwTHOC 5°C;

- JUTs 4eTBepTOH 30HHI (Oosiee 6Tu MeTpoB) — Tutroc 14°C.

[IpuBeneHHOE COMPOTUBIIEHUE TEIUIONEpEaade CTEHOK TPYOHI (C ydeToM K03 UIIMEeHTA TeTIOOTIaYH Ha

BHYTPEHHEHN TOBEPXHOCTH TPYOHI U, mpuHUMaemoro 400 Bt m/K) .

W
R = + # (M2 K/Bt 6.5.3. .9
" ma. D 27A ( ) ( »9)

6H 6H cm

Yron W BbIYUCIISETCS U1 BO3MOKHOCTH OIPEIEICHUS TEMIIEPATyPhl IOBEPXHOCTH I10J1a MEXKY
TpyOamMu:

D
cm.e + Zé‘ie + . )

W = arctg ; 2 (rpam)  (6.5.3. ¢.10)

2-(0

MaxkcumanabHOe TEPMUUYECKOE COITPOTHBIICHUE CIIOEB 10JIa Hall TPYOOii:

o 0.
R’ = we—— + 3 - M2 K/Bt 6.5.3. ¢.11
" osinW- A, sinW-A, ( ) ( ¢-11)

Yucno TpyO B MOMEPEYHOM CEUEHHH I10J1a, MPUXOsieecs Ha 1 M.II.

n=— ,rie (6.5.3. ¢.12)

b —mar tpy6 (m);
OTHOIIEHNE TETIOBBIX MIOTOKOB «BHH3/BBEPX»:

t —t)-R°
g e (=0 Ry (6.5.3. $.13)

qe (tmp - tg) ' R:

W3 ycroBus, 4TO TEMIOBOM MOTOK (BEPX) NOJKEH OBITh paBEH ITOTOHHOMY TEIUIOBOMY MOTOKY C
MOBEPXHOCTU TPYO , MPUXOAAIIMXCA HA | M.II. MONEPEYHOTo CEYSHHUS 1MoJa, MOTYyUnM:
q,=nq,,(1-a); (Br/m2) (6.5.3. ¢.14)

W3 npeapiaymiei Gopmysibl mojydaeM BeIpaXKEHHE YIETbHOTO TEIJIOBOIO OTOKA Yepe3 CTEHKY TPYOBI
«BBEPX»:

Gy =—L—  (Br/m2) (6.5.3. ¢.15)
" n(l-a)
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B T0 ke BpeMs TemI0BO# MOTOK Yepe3 CTEHKY TPYObl «BBEpX» paBeH:
t —t
Gpp = (BT/M2) (6.5.3. ¢.16)

np
mp

[TpupaBHSIB NpaBble YaCTH YPAaBHEHH, MOIYYUM (OPMYILY JUIsS ONPEACTICHUS CPEIHEN TeMIepaTyphl
TEILIOHOCUTEIA:

R”
=1 4R 4L (o(), (6.5.3. $.17)
n(l—a)

Jlanee MOXKHO ONPEENIUTh MAaKCUMAJIbHYIO U MUHUMAJIbHYIO TEMIIEPATYPy MOBEPXHOCTH MOJIa:

bR™

tymas = bn = 4| R* +——1(°C) (6.5.3. ¢.18)
' (I-a)

=t +(t, —1,)sinW (°C) (6.5.3. .19)

Jlnst perienust oOpaTHOM 3a1a4u (OINpeiesieHUe YAeIbHOTO TEIIOBOrO MOTOKA 110 33/1aHHON CpeaHen
TeMIIepaType TEMIIOHOCUTENST) METOIOM NMPUOIMKEHUH PelIaeTcsi OTHOCUTENBHO ¢ YPaBHEHHUE:!

q,R,,
t, =t, +q,R* +O,1368q3’91 + £ (°C) (6.5.3. ¢.20)
t,—t, +q,R°0,1368¢ "
nl1-
q,R,

JlaHHas METOAMKA pealn30BaHa B IporpaMmHoM komiuiekce VALTEC.prg .

Ocobennocmu pacuema npu UCHONIbL30BAHUU KPAEBbIX 30H

Ecnu 3anaH TpeOyeMslil TEMIOBON MOTOK ¢, U UIMEIOTCS OTPAaHUYEHUS 110 TEMIIEpAaType MOBEPXHOCTH 110J1a
(B OCHOBHOM 30HE 7,, B KPAa€BbIX 30HAX f), TO MAKCUMAJIbHO JIOIYCTUMBIN TEIJIOBOI OTOK B OCHOBHOI 30HE
COCTaBUT:

Goar =2, (1, —1,)  (BT/M2) (6.5.3. ¢p.21)
B kpaeBoii 30He:
9rsiax = ag (t;( _tg) (BT/M2) (653 ¢22)
[To >TiM mpeenbHBIM MOTOKAM MOXXHO HAUTH TPeOyeMbIH MPOIICHT IUIONIAIA KPaeBOW 30HBI:
c= qmp B Qz).,\tax 100 % (653 ¢23)
qK“MaX - qO..’I/I(ZX

MoxHO pemuTh OOpaTHyIO 3ajady: MO NPOIEHTY IUIONIA[W KpaeBOM 30HBI HAWTH TPeOyeMblii MOTOK
KpaeBOM 30HBI:

100(q,,
g, = 20y o) oy (6.5.3. .24)

c

6.5.4. I'paghuueckuit memoo pacuema

I'padmueckuit MeTo, B OCHOBHOM, IPUTOJIEH J1JIsi OPUEHTHUPOBOYHOM OI[EHKU TPeOyeMbIX apaMeTpOB
CHCTEMBI TEIJIOro Noja. Pa3nuyHbIMU aBTOpaMHU IpeIaraeTcsl 3HaYuTeNIbHOe MHOrooOpasue rpadukoB 1
HOMOTPaMM.

Haubosee coBepiieHHBIM B ’TOM OTHOLICHUH MPEACTABIACTCS YHUBEPCAIBHBINA IpaduK, MPUBEICHHBIN Ha
pucynke 6.5.4.p.1. OH cocTaBjIeH IJIs1 METAJUIONOIMMEPHBIX TPpYyO pazmepoM TpyO 16x2,0, yI0KEHHBIX C
maroM 10, 15 u 20 cm. ['paduk oxBaThIBaeT qUana3oH TEPMUUYECKUX COMPOTHBIICHUH CIIOEB 10JIa Hal
tpybamu ot 0,005 1o 0,5 M2 K/BT.
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Puc.6.5.4.p.1 I'pagpuk pacuema napamempos mennoz2o nona

TecriHURCHS SOMESTABEHAR ©oem

—uwar 10 en M4 TRdEOEs, HE KJBT
Jar 1%5-au wm o
i 20 o E_ a E-H_L'E E Y E
14 T
1] e ¥ ._I_ji. ,aT
1= I=n s
] ..-""' #T 1,05 El
g 140 .__.a"" .-""-'-_ o Tl
&
-g 120 rff’ ] u
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& A | ||t
; T et
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TerrEEaTIoHNA HormE (en Ly CEELHEN TENMETTEE00 TEMCHOCHTE (T

M BOBRQWTA B L P
Ipumep epaguueckozo pacuema.
Jano: yoervnas menionompedHocms nomewjenusi cocmaeisem 62 Bm/m2.
Tpebdyemcsa onpedenums HeOOXOOUMYIO CPEOHIOI0 MeMnepamypy menjioHocumens 6 nemisax menjio2o noid,
VAOIHCEHHBIX € wazom 15cm npu mepmuueckom conpomugieHuu cioed noia Hao mpyoamu -0,075 m2 K/Bm.
Temnepamypa 6030yxa 6 nomeweruu 20°C.
Pewenue:

1. Ilo wkane yoenbHblx meniosbix NOMOKO8 HAX00UM MouKy 62 Bm/w’.

2. Ilpoeooum copuzonmanye. Ilepeceuenue copuzonmanu co wkanou «llepenao memnepamyp nHa
nosepxnocmu noaay. llonyuaem 3nauenue nepenaoa ¢ 6°C. Cnodcus smy 8eiuduHy ¢ uU38eCmuou
memnepamypou 6030yxa 8 nomewenuu (20°C), noryuum memnepamypy no8epxHocmu noid

20+6=26°C.

3. Ha nobou u3 éepmuxanetl, nepecekaroujux epapux, Haxooum cepeoury ompesKd, OmceKaemozo
NPAMBIMU CO 3HAYeHUAMU mepmudeckux conpomusnenuu 0,05 u 0,1 m* K/Bm (Ons waea 15
cm). M3 nonyuenHou mouku npo8oOUM JUHUIO K YCIIOBHOMY YEHMPY CXOHCOCHU IYYell.

4. U3 mouku nepeceuenus panee npo8edeHHOU 20PU30HMAIU U NPOBEOEHHOU HAKIOHHOU NPAMOLL
onyckaem nepneHOUKyIap Ha wKkaiy memnepamyprozo nanopa. Ionyuaem snauenue 12,3°C.

5. Ilpubasue memnepamypmwiii HANOp K memnepamype 6030yxa 8 NoMeujeHuU, nowyyaem mpeoyemyro
CpeoHI0l0 memnepamypy menjioHocumerns 6 nemiax mennozo nona 20+12,3=32,3 °C.

Ecnu oeticmeosamo 6 obpamnom nopsioke, mo no uzeecmHou memnepamype menioHoCUmMes MONCHO

onpeoenums pacuemuslil YOeibHblil Meni080t NOMOK.
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MO>HO UCTIONB30BaTh U YIPOIIEHHOTO pacyeTa IrpapuKy, MOCTPOSHHBIE I KOHKPETHBIX
KOHCTPYKLHUU moJia (CM. pUCYHKU 6.5.4.p.2- p.7)

Puc. 6.5.4. p.2
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Puc. 6.5.4. p.5
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6.5.5. Tadauunwlii memoo pacuema

Tabnu4HBIN METOJ] pacdeTa TeIUIbIX MOJIOB SBISIETCS Hanboliee MPaAKTUYHBIM C TOYKH 3PSHHUS
MPOEKTUPOBINKKA. [0 3a1aHHBIM KOHKPETHBIM JIAaHHBIM Ha OCHOBAaHWH paHEe U3JI0KECHHBIX METOJIUK
COCTaBJISIOTCS TIOJIb30BATEBCKUE pACUYETHBIC TAONUIIBI (CM. mabauyst 6.5.5.m.1-m.3)

Tennogoti nomoxk om mpyd menno2o noia (nomepu menia 6 HudxscHem Hanpagienuu ne npesviwiaiom 10%).
Hokpvimue nona — naumka kepamuueckas ( A=1,00 Bm/m °C) monwunou 12 mm. Koagguyuenm menionpogoonocmu cmaxicku -
0,93 Bm/m °C. Torwuna cmaxcku —«8» om eepxa mpyowi. Tadnuya 6.5.5.m.1

CpegreaT | T saagrn g e M R TN DRG R oo, Bk
Licoyiphurt e war rpph 10 o WRr b 15 cu war b cu war el 25 cu

e | e e e | p=dDwm | m=G0es | = m e | m=filugs | p=3lbp | p=d0ues | a=bww | p=2ue | p=80ums | e=Eluu
15 115 o 100 1061 101 847 102 B an 56 B 08 BS T

s 20 B0h ] s [ ng a5 7l A =T B33 EF A B3g m3
a6 IED (kN i 47 14 Bna 41 A 33 ir.l @Ar ard 353
15 125 123,1 11s 1245 115,32 10ESD R 110 10= 4 1171,1 104 4 885 |

= 20 = oon 85,1 ol a8 a0 B0 E = a1z 65 B T3 729
25 E3h Al 55 54 56,1 527 Shh a3l o1 srF 205 a7
15 150 1394 1240 1 1409 13,5 132 13248 [F1E] B33 157 1181 1114

K a0 115 10F 100 el 101 85,7 102 S E an 55 B 02 Bs 7
15 =] 75 702 IS8 mo BSE 715 BT 2 CEE] =] R 603
15 167 7 165 T 146 4 157 4 1468 13T E 1594 1340 130 B 1413 151 H (L]

4 2l 1205 1231 115 M5 1162 o 1174 110 102 4 1,1 1044 |5
25 =TI =208 81 a8 Bso B1E =3 a3 mE E2 1 Tra 28
15 1854 1721 16l 7 174 1632 3 152 164 1535 144 5 1551 1456 1375

A a0 1E0 1394 121 14058 1216 ] 13248 1244 117 1357 118.1 1114
15 115 107 10 10 1 10 [ER il S E 1] o6 B il [
15 2053 pli=hs 176 1507 17ra 1S il 166, 155 1649 1585 1503

45 20 1677 1557 1454 1574 146 8 1516 1554 133 1306 1413 151 H 1245
a5 15 111 115 1345 116,21 L8t 117 4 110 04 111.1 M A o5
15 2 2052 1914 X5 1634 181,10 1854 16D 1718 1847 LEEN 1634

w5 20 1564 1721 160 7 174 1623 151 164 154 | 144 5 1845,1 1456 1373
15 150 139 4 1500 140 5 151 .6 1532 13248 124 4 i17 1357 JECH] 1114

Hokpvimue nona —kogpoaun (A=0,07 Bm/m °C) monwurou 5 mm. Kospuyuenm mennonposoonocmu cmsicku -0,93 Bm/m °C.

Tonwuna cmsdicku —«6» om éepxa mpyool. Taonuuya 6.5.5.m.1
CpegreaT | T aoogen YoemHpn rennosai nomr, Biw?
FoTHUEn £ war Topl 10 i r Tl 15 Ca WAT Tigh 20 cal wiar gl 25 oM
i i = | e=dlmm | o=00wa | s=T0un wr=ci FE[IHII g=Tuap n=_£l|.l'| =Gluu | e=0un | g=20ws | e=Clun
15 Hld | raE T H 141 r J4 5 T1,1 iy Th (=P 5
125 20 53 5 5 5158 4 | s 24 =] S04 47 4 Hla 432 .
< S 7 2 1T 20 e 0
16 955 o B ad & =R a6 .z = =i 5 =] 62,1 =5 |
=5 20 83 50 B2g EE A 530 B2 E3.6 505 675 1] 55, 5548
2| s | a3) | aip | a5 | 4ig | omp | aig | wp | owm | &1 | wa | ;|
15 106 7 i o556 1 LN a7 5. @23 .1 A =21 5] 44
mE ] &l A 774 T TR T4 7 745 R Br 5 T3 B5.a
P O 0 P O3 T 7 0 30
15 118 112 [ 1121 07,2 123 1ora 2a =3 35 Ba 045
40 ] {35 o] B B A 851 A1.2 ES | Mk e B2 i fu=ial 75.1
26 R T I F¥] B30 | W2 | FEas | Bop | Bea | w09 | 2 | WA |
15 1303 1235 117 7 1244 118,4 1123 1131 1133 065 1143 a1 104 4
115 20 106 7 M. EE 1 951 a1.r be 7 |22 1.1 528 =1 =] A4 A
3| eid | w3 | v9p | w1 i | mg | s | vii | wa 1 7ip | oo | phd |
15 142 E 1353 178 8 1%E2 129.5 135 1304 124 2 1B F 15 119 4 114 2
45 20 118 112 106 A 12T 17,2 3 1A L] Ha &5 == 0] 245
26 935 i) g & [=5F.] 61 [if I ES B NE fil=) 21 [ 75,1
15 155 14T 128 85 148 140.8 1H2 1417 135 1288 1358 37 134
475 20 1303 12356 Wi 174 4 1184 1128 11921 1135 DB S 1143 a1 104 4
25 1057 .4 e 10H ool al1.7 057 q922 B 52 =12 R43
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Toxpvimue noaa — napxem (2=0,2 Bm/m °C) monwunou 15 mm no gpanepe( A=0,18 Bm/m °C) momwyunou 12 mm .
Koagpdpuyuenm mennonposoonocmu cmsaxcku -0,93 Bm/m °C. Torwuna cmaxcku —«8» om eepxa mpyosi.
Taonuuya 6.5.5.m.3

Coearm T | T soayea ¥ v ranace b nome, Bniu?
T r 1k o 101w o mﬁ Iﬁ Cu r cu Cu
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15 107 r | =8 10z 83 S4B car 251 913 855 2.1 : £

a5 1] B B3 | B12 B E BiS 2R Bl B B2 e 2 a3 ThA a8
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6.5.6. IlIpumep pacuema mennozo nona
Hcxoonvie oannwie:
Tpebyemasn memnepamypa 6HympenHe20 6030yXd 6 NOMeueHUU .
Jns orcunvix nomewenutl sma seauduna oowviuno cocmasisiem 20°C.
Inowaov nomewenus.
Onpedensemcs no apxumexkmypHo-CmpOUmenbHblM Yepmencam Uil no pe3yibmamam oomepos. /{nsa
Haule2o npumepa npumem nomeweHue pamepamu Sm x 4m ,naowaovio S= 20 m2. Yuumuieas, umo 6001
BHYMPEHHUX CmeH ,20e Oy0em pacnonazamscs Mebeib, HyHCHO OCMAasums Kpaegble yuacmru WupuHo
300mm, pabouas niowads mennozo nona cocmasum 20- (5+4+4)x0,3=16, Im2.
Koncmpyxyus nona.
s paccmampusaemozo npumepa 6 pacyem NPUHUMAEMCs MOIWUHA YeMEeHMHO-necyanol cmsicku 70mm
U NOKpbImue noa U3 Kepamuieckou nAUmKU moaunou 15mm.
Tennonomepu nomeweHus.
Onpedenaiomes Ha OCHOBAHUU MENIOMEXHUYECKO20 PACiemd U Y4umvl8aom.
- nomepu menJia uepes ocpasxcoaroujue KOHCmpyKyuu ( cmemsl, noasl, NOMOJIKU, OKOHHbLE U 08EPHbLE
npoemvl),;
- 3ampamul menia Ha Hacpes 8030yXd, NOCMYNAIOULe20 8 NOMeWeHUs Yepe3 HeNniomHoCmu
ozpadxcoarowux KoHcmpykyutl ( uH@duibmpayus);
- 3ampamul menia Ha Hazpes 8030yXa, NOCMYNAUuLe20 8 pe3yivmame padbomsl 6eHMULAYUU,
- NOCMYNJIeHUs. Menla 3a cuem HA2PeBa CONHEYHbIMU AYYaMu (UHCONAYUS),
- nocmynJjieHusi menia om padbomaroue2o 000py008aHUs, EKMPOOCEEULeHUsl, OPSMEXHUKU, DbIMOBLIX
npubOpPOs8 U NPOUUX UCOYHUKOS MENd;
- MennosvioeleHUs Om HAX00AWUXCA 8 NOMEWeHUU T00ell U HCUBOMHDBIX.
Hcnonv3o6anue pazniuyHulx YKpYNHeHHbIX HOKA3ameret, Kak npasuio, 0aem 6ecbMa 3HAYUMENbHYI0
no2peuHoCcms, MaKk Kaxk pazopoc menionomepb 0asxce 0Jis HCULbIX NOMeujeHUll Modcem cocmagnams om 40
Bm/m2 (0nsa 30anuti ¢ s¢hghexmusnvimu ocpaicoaromumuy KOHCmMpYKYusamu u cmexionakemamu ) 0o 250-
300Bm/m2 ( 0Ons kommeodicel ¢ KUPpNUYHBIMU HeYMENIeHHbIMU CMEHAMU U OObUUM KOAUYEeCBOM
npoemos).
B paccmampusaemom npumepe mennonomepu nomewernusi npunumaromes Q=1288 B (yoenvHole
menionomepu nomeuwenusi cocmaesasiom q=1288/16,1 =80Bm/w°).
IIpeosapumenvHo npunamele pewieHus:
Onpeoenenue ouamempa mpyowl u wiaza mexcoy ocamu mpyo.
3Hnas yoenvuvie menionomepu, 3a0a0UMCsL OUAMEMPOM MPYObL U UALOM MeHCAY 0caMU mpYo,
ucnonv3ys epagpux na pucyuke 6.5.4. p.2
I'paguk noxaszvieaem, umo 05 docmudxcenuss mpeoyemoco meniogoeo nomoxa 80 Bm/m2 modxncHo
UCNOIb3068AMb HECKOILKO 8APUAHMOS , CBEOEHHbIX 8 MAOIUYY
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Llae, cm | Huamemp, Cpeonssa Konuuecmeso | Konuuecmeo
MM memnepamypa | mpyovl Ha 1 | mpyovl na
mennoHocumens | M2, M.N. 20m2, m.n.
°C
10 20 31,5 10 200
16 32,5
15 20 33,5 6,7 134
16 35
20 20 36,5 5 100
16 37,5
25 20 38,5 4 80
16 40
30 20 41,5 3,4 68
16 43

s evibopa Hauboee ONMUMATLHO2O 8APUAHMA HEOOXOOUMO NPOUZBECMU OONOIHUMEIbHbIE
pacuemni.
Pacuemmnvie oannwie:
Onpedenenue cpeoneli memnepamypvl NOGEPXHOCMU NOJA.
Cpeonioro memnepamypy nO8epXHOCHU NOJA NPU UBECIHOM MENI080M NOMOKe U mMeMnepamype
6030yXa 8 nomMeweHuU onpeoeisem no epauxy:

Mpahvk 3aRWCAMOCTH CpeaHed TeMNERATYREL NORBEPXHOETH NoNa
aT TENNOHOMD NOTOKD W BHYTRPEHHEA TEMNSPATY DL BOIOYX
Tennosol notox, Br/m’
| 2:u:n| 180 | 15|:| 12:|| 100 | a|:||su |-'.|:| an|
e —
. VI
/ /] f/"fz’ fi
. VY VATV Y
@ /] V.
5 . A1/ f,_f;—" %
E yi ,-ff 7Y //.é’
g A A AV
w24
9;-; USBYAY4
£ 2 /YA ! /Y
RV VAVAVS #.94
s (AAANAY
e OV
= ffff/f f;‘
Z /.f;/ /A
g NAN
%
17
L
0
[ b 10 14 20 25 a0 35
TEMNEPATYDE BOJOYNA B NOMELEHWA, T

s paccmampueaemozo npumepa cpeouss memnepamypa nogepxnocmu nona cocmagum 26,9°C.
Cpeonss memnepamypa noia He npesviuiaen 0ONYCMUMbIX 3HAYEHUU , NPe0CMABIeHHbIX 8 mabauye

IIpeonasnauenue nomeweHus Ui e2o Maxcumanvnas memnepamypa
yacmu nogepxnocmu noaa, °C.
JKunas zona 29
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3ona nosviwennozo oboepesa (50 cm 35
OM HAPYIHCHBIX CMEH)

Braoicnvle nomewenus (eanmol, 33
canysvl, baccelinvl)
Ilpu nokpuimuu noaa uz napxema 27

Temnepamypa no nogepxnocmu noia pacnpeoensemcs HepagHOMePHO — HA0 mpyOOU OHA MAKCUMANbHASA
a medncoy mpyo — munumanvras. lpumem noayuenmnyro cpeownioro memnepamypy 26,9 °C 3a MaxcumaibHyo
(Thon) U paccuumaem, KaxKy cpeoHior memnepamypy 001dceH umems menionocumens (1gp).
Onpedenenue cpeoneli memnepamypuvl menjioHOCUMmers.
Ha smom smane pacuema modcno npenedopeusb menionomepamu 6 CmeHKax mpyovl u Ha ee 6HympeHHel
NnoB8epXHOCMU (Menio8ocnpusmue).
Pacuem sedem no popmyne:
Tep =Thort q Oni/2ns + G Ocn/Aem= 26,9 + 80x0,015/1,5 + 80x0,07/0,93 =33,72°C;
20e : q — yoenvuwviii meniogou nomok ( 80 Bm/m2);
Onn— monwuna naumxu ( 0,015m);
Ann— KO Duyuenm mennonposoonocmu naumxu (1,5 Bm/m °K);
Ocm — moawuna cmsaxcku (0,07m);
Aem — KO3 Puyuenm mennonposoonocmu cmsdicku (0,93 Bm/m °K).

OxonuamenvHulil 86100p wiaza mpyo.

Bosspawasce k epaguxy, cmanosumcs iCHO, 4mo U3 YClo8us HenpesbluleHUuss MaKCUMAIbHO
00NYCMUMOU memnepamypbl NOBEPXHOCMU NOJA HA0O0 npuHumams wae mpyo 100mm
(Memannononumephvie mpyovi 061a200aps céoell 2uOKOCMU U CHOCOOHOCMbIO COXPAHAMb NPUOAHHYIO
Gopmy uodeanvbHo nooxooam Ojisi MaAK020 Waza,).

Onpeoenenue Koruuecmsa KOHMypoas.

Tax kax pacxod mpyowst 0 waza 100 mm cocmasum nopsoka 160 m , npunHumaem peweHue pazoumso
nomeweHue Ha 08e nemiuu, Ymoowvl He NPeblCUMb IKOHOMUUECKU Yenecooopastvle npedeibhble ONUHb
nemeib, yKasauHvle 6 maoauye

Hapyoicnouii ouamemp mpyowor , mm Maxkcumanvnasn onuna nemau, m
16 100
20 120

Onpedenenue mennogoul Hacpy3Ku HA OOHY NEMJIO.

Tennosas naepysxa na kasxcoyro nemiaio cocmasum Q=0Q/2=1288/2=644 Bm.
Onpeodenenue nepenada memnepamyp At.

Onmumanvuolil nepenad memnepamyp 011 menivlx noiog cocmasnsiem At= 5°C. Ilpu smom nepenaoe
npoepes noia uoem Haubonee pagnomepHo. /lonyckaemcs nepenad 0o 10°C, no 6 smom ciyyae bocas
CMYNH5 4el08eKa MOdiCem ouyuams HepasHOMEePHOCIb Hazpesd NoJd.

B nawem npumepe 3aoaemcs At= 5°C .

Onpedenenue memnepamypvl menioHOCUMENs 8 NPAMOM U 0OPAMHOM MPYOONposooe.

Temnepamypa mennonocumens 6 npsamom mpyoonposooe: T; = T.,+ At/2= 33,72+5/2=36,2°C.
Temnepamypa 6 obpamnom mpybonposooe: 1> = T,- At/2= 33,42-5/2=31,2°C.

Onpedenenue pacxooa menioHocumens 8 nem.Je.

Pacxoo mennonocumensn 6 nemne (G) paccuumviéaemces 015 n00OOPa OKOHYAMENLHO20 OUamMempa
mpyo6 U 8blYUCTEHUS 2UOPABTUYECKUX NOMEPD.
G=Q; /(4187 x At)= 644/ (4187 x 5) =0,031 ke/c.
Onpeodenerue ckopocmu 0BUINCEHUs. MENIOHOCUME]ISL

MakcumanvHas ckopocms 08UdNCEHUsI MENIOHOCUMEA 8 MPydax menio2o noja OONHCHA IeHCAmb 8

npeodenax om 0,15 0o 0,5 m/c.
Onpedenum ckopocmu 600bi 8 mpyoax ouamempamu 16mm u 20mm
( 6Hympennue ouamempuvl coomeemcmeeHto Dy, -12vm u 16mm):

Vie= 1,274 x G/ (Dy x p) = 1,274 x 0,031/ (0,012° x 1000) = 0,274 m/c;

Vao= 1,274 x 0,031/ (0,016* x 1000)= 0,154 m/c.

Obe mpyowl yoosiemseopsom 00nyCmumMvlmM unmepeaiam ckopocmeti. Ilpunumaem mpyoy c
Hapys#cHvim ouamempom 16 mm, kak oonee oewesyro. Ha npakmuxe, nopoti 8vicoonee npuHumMams
bonbulee 3nauenue ouamempa, Ymoosvl CHUUMb 2UOPABIUYECKUe NOMePU 8 CUCHmeMe.
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Onpeoenenue oaun nemens.

Jnuny nemenv onpeoensiem Ha OCHOBAHUU YEPMEINHCA PACKIAOKU MPYO.
Onpeoenenue nomepv 0agieHUs 8 NEMIIX.

Ilomepu oasnenus 6 nemuisix menyio2o noua onpeoesitomcs 0k LO0OOPA HACOCHO20 0OOPYOOBAHUS U
paciema npeosapumenvHoll HaCMpOUKY pe2yiuposounslx eenmuiel koaiekmopa. Obwue nomepu 6 nemie
CKIAO0BIBAIOMCS U3 TUHEUHbIX (0M mpeHusl) nomeps u nomepb 0A61eHUsL HA NPEOOOIEHUE MECHHbIX
conpomuenenuti ( UsMeHeHue HanpasieHus, OuamMempad, XapaKmepucmux nomoxa,).

Jlunetinvie nomepu 8 nemisx HAX0OUM HA OCHOBAHUU NOJYYEHHO20 3HAYeHUsl CKopocmu menionocumens (
0,274 m/c) u gvlopannoco ouamempa mpyowt (16mm) no euopasnuveckum maobauyam (npunodicerue 15).
Ymnoorcue nonyuennvie yoenvuvie nomepu (124 Ila/m) na onuny mpyosi nonyuum JnuHeliHble nomepu
Oaenenus 124x 96 =11904 Ila.
Cymmy Koapuyuenmos mecmuuvlx conpomueieHuil Z onpeoeisiem KaK npousgedeHue Koauiecmea
ome00os ( «kanauy cuumaemcs 3a 06a omeooa) Ha 0,5 (KMC omeooa). /s nawezo npumepa Z=52x0,5 =
26. ([lomepu 6 npucoeduHumenbHulX GUMUHSAX YCIOBHO He YUUMBLBAIOMCSL).
Ilomepu na mecmubvle cOnpoOmMuUGIeHUsI ONPEOENAIOMC NO popmyie:

AP=pxZx Vis/2 =1000x 26 x 0,274°/2=976 Ila.
Cymmupys nuHeliHble U MeCmHble Nomepu Noayiaem noaHoe UOPAIULecKkoe CONPOMueieHue nemu.:
11904+976=12880 Ila.
IIOTEPU JJABJIEHHA B OJHOMU IETJIE, KAK IIPABUJIO, HE JJOJIDKHBI TIPEBBIIIIATH
20 000! 1a.

Ilpu cobnrodenuu 0aHno20 oepanudenus 0 KGApPMUPHLIX U KOMMEONCHIX CUCTEM BCIPOEHHO20
0b602pesa nompedyIomcs HauboLee IKOHOMUYHBLE MUNBL YUPKYTAYUOHHBIX HACOCO8 C HANOPOM 4-6 M.
Ilocne onpedenenus nomepsb 0agieHUs NO KAXCOOU U3 nemeb, MOXCHO NPUCTYNAMb K 8b100pY HACOCA U
cocmasieHuo mabauybl NPeosapumenbHol HACMPOUKU KOJLIEKMOPHBIX 6eHMUIELL.

JInst TOYHOroO pacuera CUCTEM HAIOJIBHOTO OTOIUIEHMS PEKOMEHJIYETCS HCIIOJIb30BaTh MPOTrPaMMHBIN
pacuetHbiid komiieke VALTEC.PRG.

6.5.7. Pacuem 0602pesa omkpuimulx naoujadokK

OO0o0rpeB OTKPHITHIX TOPU30HTAIBHBIX TUIOMIAJOK , KaK MPaBUIIO, PEIIACT JBE OCHOBHBIC 3a/1a4H:

- obecrieueHne TassHUS BBITIABIIIETO CHera (0e3 o0pa3oBaHUs HAJIEAM ) BO BpeMsl CHETOMaa ;

- obecrnieyeHue TasHUS HAHOCHOTO cHera (0e3 00pa3oBaHus HaJIEAH) ITPU PACUCTHON 3MMHEH
TeMIepaType Hapy>KHOTO BO3/yXa.

B kayecTBe MCXOTHBIX PACUETHBIX MTAPAMETPOB ISl KAKIOTO U3 ATUX CITy4aeB MPUHUMAIOTCS

CIIETYIOIINE BETMYHHBI:
- JUTSL IEPBOTO CITydYas :

= Temneparypa Bo Bpems cHeronaaa f. (°C);

= MHTCHCUBHOCTh CHETOIAaa, O, (M/9);

= UHTEHCUBHOCTEL METEIH, O,, (M3/ M 4ac);

= CKOpOCTh BETpa BO BpeMsl CHeronazaa v, (M/c);

= OTHOCHTEJIbHAs BIXKHOCTh BO BpeMs cHeronaaa ¢. (%);
- JUT BTOPOTO CITydasi:

= pacdeTHas TeMIlepaTypa Hapy>KHOI'O BO3/lyXa AJis OTOMHUTEILHOI0 NEPHOJIA 1,;(°C);

= CJIOl HAHOCHOT'O CHETa , IEPEHECEHHOr0 BEeTpoM 3a 1 vac o, (m/4ac);

= pacyeTHasi CKOPOCTh BeTpa Ul 3UMHET0 MepHoAa Vs, (M/c);

= OTHOCHTEJIbHAS BIAKHOCTh MPU PACUETHOM TeMIIepaType HapyKHOTO BO3AYyXa @, (%);
Jliis 06oux ciaydaeB B Ka4eCTBE UCXOIHBIX JTAHHBIX 33JAIOTCS pa3Mephl IJIOMAAKN (IinHa —L(M); IMpuHa
—B (M); BBICOTA 10 TIEPEKPHITHS WIIM HaBeca —h (M)) , a Takke BeicoTa (H) B cxeMa pacroyIoKeHUs
OTPKICHUH, OTIPEEIISIONasl MOMpaBoYHbIe KO (DUIIMEHTHI TSl pacuyeTa KOJIMYeCTBa MOMa aroIIero Ha
IJIOMIAKY CHEra. (cm. mabauyy 6.5.7.m.1.)
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Koagppuyuenmut K ,.,. (npu 6bicome ozcpasicoenus menee (,3m —0HO 6 pacuem He nPUHUMAaemcs)
Tabnuya 6.5.7.m.1.

Onucanue cXxeMbl No (6e3 maeca) K, K orp No (¢ maBecom) K, K orp
be3 orpaxxaennii 0,12 1 0,1 0,25
' L
B Mla
OnHO KOPOTKOE 0,1 0,25/H N / 0,08 0,06/H
OTpakI€HUE \\x"/
| (v \,
E I 7B Mg
JIBa KOPOTKHUX 0,08 0,23/H I 0,065 0,057/H
OTpakIIeHUS
L-o6pasHoe 0,07 0,2/H 0,057 0,05/H
oTpakJIeHUE
JIBa JITMHHBIX 0,09 0,21/H 0,073 0,053/H
OTpaXKICHUS l
IT-o6pa3znoe 0,04 0,15/H 0,035 0,038/H
JIUTHHHOE
OrpaXKJIcHHUE
j i HM6a
IT-o6pazHoe 0,05 0,18H | & 0,04 0,045/H
KOPOTKOE
oTpakJIeHUE :
7 w273

CrutoniHoe re— 0,023 0,12/H 0,019 0
oTpaxkJIeHUE

8 Ba

Hcxoanbie JaHHBIE O KOHCTPYKIIMU 000TrpeBaeMoi TUIOMIA KU JOJKHBI BKIIIOYATh B ce0sl:

- JaHHBIC 0 KOHCTPYKTUBHBIX CIIOSIX «ITUPOTay MIIOMIAJAKU HAJl TPYOAMH U MO HUMU (TOJIIUHBI
CJIOEB 0;,M B KO3(PUIMEHTHI TEIJIONPOBOAHOCTH cioeB 4; , BT/ m K).

- HapyXHbI# (D, mm) 1 BHYTpeHHUH (Dy,,) TMaMeTpbl TPEIOMUX TPYO, a Takke KodhduueHT
TETUIONPOBOIHOCTH MaTepuaja CTeHKHA TPYOHI (Ae,, BT/ M K);

- IEPBOHAYAILHO MPUHATHIN mar Tpyo (b, M);

- THII IPHHSTOTO TEILIOHOCUTENIS (ILIOTHOCTD Py, KI/M';  YIGIIBHAS TEILIOGMKOCTb Cpy » JK/KT K;
KHHEMATHYECKYIO BSI3KOCTb Vi, MZ/C),

- pacyeTHYIO CXeMy HepeKphITHs (CM.TadbnuLy 6.5.7.m.2)

Pacuemmnsle cxembl nepexkpvimus
Tabnuya 6.5.7.m.2

Pacnonoorcenue Ackus Cohepvi npumenenus
ITo rpynTy 1y [Inomanku, manaycel, 1OpOry,
T MOBEPXHOCTU MOAINOYBEHHOI'O

000000 CCOO ; MOJrPeBa, CHOPTUBHBIC TUIOIIAIKH

ac=2u Tooma |11 soma [T sonAV scwa
[To nepexpriTHiO DcTakajbl, KpbUIbIa, JIECTHHULIBI,
WJIW TTIOKPBITHIO & CTYTICHU,KPOBJIH, OATTKOHBI, JTOJKUH,
0C00Q000000 Teppachl, KO3bIPbKU
T
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PacuetHbli clloil cHera ISl IEPBOTO Cliydas (CHETomnas) onpeaensercs mo hopmyie

5. =K, K 5CH+KMT§M (MA), (6.5.7. ¢.1)

oep™ pasm

rae
Kpasu— K0d(DOULIUEHT MUPUHBI IUTOMAAKK. [l miomanok mupuHoi Mmenee 6,0M —Kj,q;,,=1; 114 6omee
MUAPOKUX MIOMAN0K: K 43, =6/B( Ho ne menee 0,20).
PacuetHsbli ciloil cHera JiJIst BTOPOTO ciy4asi (CHETOIepeHoc) CUuTaeTcs mo hopmyie:
K o
o = #M(M/‘I) (6.5.7. p.2)

H

.Pacuem mpebyemozco yoenbHo20 menioeo2o nomoka ¢ no8epxHocmu niouaoxu™*
(* Ons 6mopoco pacuemnozo ciyuas 6mMecmo oc 6 OPMYIaAx UCNONbIYEMC L On)
CyMMapHBIil yIeTbHBIH TEIJIOBOM MOTOK , TPOXOASIIANA Yepe3 OBEPXHOCTh 00OTPEBAEMOM TIIOMIATKH
JOTKEH 00€CTIeYHTh:
- HATPEB PACUYETHOTO KOJIMYECTBA CHETa OT TEeMIIEPATyPhl BO3LyXa 10 TEMIIEPATypPhl INTABICHHS ¢y, (BT/MY);
- IUIABJIEHUE PACYETHOTO KOJIMYECTBA CHETA ¢, (BT/MZ);
- HarpeB 00pa3oBaBLIEiiCs BOJIbI 1O TEMIIEPATYPHI, 00YCIOBIEHHOM MPOXOIALINM Uepe3 Hee TEIIOBBIM
TTOTOKOM (¢ (BT/MZ);
~KOMIICHCAIIMIO HEM30EKHBIX TEIIIONOTEPh Ha HCIIAPEHHE BOBI C TTOBEPXHOCTH MUIOMAAKH Gyen (BT/MY);
-KOMIIEHCALUI0 KOHBEKTHUBHBIX TEIUIONOTEPH C MOBEPXHOCTH IUIOMIAIKH Grons (Br/™M);
-KOMIIEHCALMI0 HEBOCIOJIHUMBIX* TEMJIONOTEPh HA U3JIy4EHHE C IIOBEPXHOCTH MIOUIATKHU G0 (Br/™);

*Yacme omoaHHOU mMennosol sHepeuu ( UsiydeHue) mpamumcs Ha Hazpes nadarouie2o Ha niowaoxy
CHeza, m.e. ABIACHCI «8036PAYAEMOU». [0S «HE8OCNOIHUMBIXY MENIONOMePb  MOodicem Oblmb
onpeoenena c nomowbro ko3pduyuenma m=0,7-Veepm/2(Vaop+Veepm)-

30ect Vgepm — 6epmMuUKanbHAS COCMABNAIOUIASL BEKMOPHOU CKOPOCMU CHe2a (MOJICHO npunumams 0,25
M/C). V20p —20PUBOHMANLHAS COCMABTAOWAA 6EKIMOPHOU CKOPOCMU CHe2A (MOJICHO NPUHUMAMb PABHOU
PAacuemHou CKOpOCMU 6empa V,op=Vp).

Takum oOpazom
9= Guct Guat Qust Quen™t Qronst MYpao (6.5.7. ¢.3)

VY 1enbHbIN TEIUIOBOW MOTOK , TPEOYIOIIMIACS /71l HarpeBa BBIMABIIETO 3a 1 4yac cHera oT pacdyeTHOU
TEMIIEPATYPHI HAPYKHOTO BO3AYyXa O TEMIIEPATYPHI TASIHUS JIbJA:

g, = 8.p.c’(0-1,)13600 (Brivd), (6.5.7. p.4)

rie

0. — pacyeTHas TOJIIIMHA CHETa, MOMAaBIIEro Ha IIOIMAAKY (M/4ac);
pc— TUIOTHOCTh CBEKEBBINABILETo cHera, S0 KF/M3;

¢’ — ynenbHas TEIUIOEMKOCTb CHETa IIPH PacueTHOH TemiepaType, Bbraucisemas no gopmyie B.I1.
Beiin6epra ;
¢/ =¢,(1+0,0037z,) ow/xr °C  (6.5.7. ¢.5)

co —ynenpHas TeroemMkocTh cHera npu 0 °C pasnas 2120 [Lx/kr K;
t, —pacueTHas TeMieparypa Bo3ayxa, C.

VY nenbpHBIA TEIIOBOM MOTOK, TPEOYEMBbIi I TIIaBJICHUS (TasHUS) CHEra:

q,, =6,p.1" 13600 (Br/m®) ,  (6.5.7. .6)
re:
" - ynenpHas TEIUIOTA TUIaBIeHns 1613, 330 000 [K/Kr.

TemnepaTypa NOBEpXHOCTH IUIOIIAIKH, 00eCIIeunBarollas HarpeB U IUIaBJIEHUE CHETa OIpeIeseTCs U3
BBIPKCHUSI:

5\ .
tynn = (00 + 40, —| co. (6.5.7. ¢.7)

1
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rac:

o.p,
o, = OcPe (M) -TOJIIMHA CJIOST BOJIBI;

A,=0,6 Bt/(M - °C) — k023G (dULMEHT TeMI0npOBOAHOCTH BOAbI (cripaBouHO: A:=0,0293 Bt /M K -
KO2(DPUITMEHT TETIONMPOBOTHOCTH CBEKEBHITIABIIIEIO CHETA).

VY nenbpHBIN TETIIOBOM MOTOK, TPEOYEMBIi IJIsi HarpeBa Tajlol BOJHI :

P
=0 ——<<—ct Bt/M2) , 6.5.7. ¢.8
qHS C 2 . 3600 6 n.ni. ( ) ( ¢ )
rae:
C¢ — YI€IbHAs TEMI0eMKOCTh BobI, 4187 Jx/kr °C.

VY IenbHbIA TEMIOBOM MOTOK , KOMIIEHCUPYIOIINA HCTIAPEHUE € MMOBEPXHOCTH TUIOIIAIKH:

Q.. = ip,r"" 13600 (Br/™?) , (6.5.7..9)

riae:

i — THTEHCUBHOCTh UCIIAPEHUS C MOBEPXHOCTH IUIOMIAAKH , BBIYHCIsIEMast IO (hopmyIie:

: 2

i=D(E,—e,)1+0,4v,) (m/M" 1) (6.5.7. ¢.10)

D — ynenbHast BcacblBaromast cuiia armocdepsl (Koaddumuent armocdeproil xuddysun) D=5,8-10" m/klla
q;

Ey — ynpyrocth HachIllieHHOTO BosiHOTO Tlapa npu temrepatype 0 °C (Ey=0,61 kIla);

e, — YIIPYrocTh BOJSHOTO Tapa IIPH PacyeTHOH TeMIepaType U BIa)KHOCTU BO3yXa :

¢pEp
= klla 6.5.7. ¢p.11
=700 (xITa) ( ¢.11)

¢, - PacyueTHas OTHOCHTENbHAS BIAKHOCTH BO3/yxa (%);

E, — ynpyrocTs HaChIIIEHHOTO BOASHOTIO I1apa IPU pacyeTHOM TeMIeparype Bo3ayxa. Moxer
OIIpeNeNAThCS 0 hopMyIIe:

17,5041,

E =0,6112ex
’ M40+,

(xITa); (6.5.7. ¢.12)

r'" - ynenpHas TeroTa ucnapenus Bojsl (2500000 Jx/kr).

B cnydae, korja ”HTEHCUBHOCTD UCTIAPEHUS TTPEBBINIACT PACUCTHBIN CJIOM BOJIBI HA IUIOIIA/KE, B OpMyIie
Gucen BMECTO I TIOACTABIISACTCS Oy

N3 ycnoBuit He3amMep3aHus Tajaol BOJBI U MPEAOTBPAIICHUS 00pa30BaHUs HAJIEAH JTOKHO
BBITTIOJIHATBHCS yCHOBI/IeI

tyns. 2 e Qo )[aiJr J (O, (6.5.7.¢.13)

56
8 2'8
rac
a,=24,5 (Br/™M* °C) —k0d(QHIIHEHT TEIUIONepeaaun Ha FPAHNIIE TTOBEPXHOCTH MIIOMAKH ¥ BOISHOTO
CIIOST;.
PacyerHas Temneparypa IUIOMAAKH 1, , IPUHUMAETCs OOJIbILIEH U3 TEMIIEPATYP , PACCUUTAHHBIX U3
YCJIOBHS TUTABJICHUS CHETA (1, ,;.) K HE3aMEP3aHUsI BOJIBI (5. ).

VY aenbHBIN TEIIOBOM MOTOK , KOMIICHCUPYIOIIMN 3aTpaThl TEIIa Ha KOHBEKTUBHBIN TEIJI0O00MEH:
1/3
G = 12260-1,)" +2,6v [0-1,) Brm2)  (6.5.7. .14)
VY AenbHBIN TEIUIOBOM MOTOK , KOMIICHCUPYIOIIMK 3aTpaThl TEIUIa Ha TyYHCThIM TEMIO0OMEH:

273+ Y (27341 )
—eC || 2 | | 220 | | (BeM2) , (6.5.7. .15
qpad 0( 100 j ( 100 J (TM) ( ¢ )

rae:
£ - CTETIeHb YEPHOTHI U3Iyyaroniei nopepxuoctu (s cHera 0,92);
Cy- k0o GHUIHEHT H3TydeHns aGCOMOTHO YepHoro Tena 5,77 Br/(m*-°CH).
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Pacuem mpedyemoii memnepamypot menaioHocumes.
TepMudeckoe COMPOTUBIICHNE CIIOCB TUIOIIAAKH HaJ TPYOaMHu:

R =3 % (w2 K/Br) (6.5.7. ¢.16)
[IpuBeeHHOE YCIIOBHOE COMPOTHBIIEHUE TEIIONEpeIaue CA0EB IIOMAAKH Hal TpyOaMu:
R’ LT (6.5.7. ¢p.17)
a A

6.y. 6
rac
a,,.- YCJIOBHBIN KOA(DPHUITMEHT TEIIO0TAa4N MTOBEPXHOCTH TIIOIIAIKH:

a,, = IL (Br /M*K) (6.5.7. ¢.18)

n.p. P

[TpuBeneHHOE TEPMUYECKOE COIPOTUBIICHHE CIIOEB I10JIa IO/ TPYOaMHu:

R,=R, +Z% (M2 K/Bt) (6.5.7. ¢.19)
in
rae :
R;; - ycpenHneHHOE TEpMHUUECKOE CONTPOTUBIICHHE JIJISl KAXK0M M3 30H MPHU IUIOMIAJIKE MO TPYHTY:
2,1 — nns 1 30HBI;
4,3 —nyis 11 30HBIL
8,6 — maa 111 30HEI,
14,2 — g IV 30HEL
[Tpu momaakax mo rpyHTY B pacdeT MPUHUMAIOTCS TOJIBKO CIIOM, UMEIOITHE KO3 DHUITECHT
TeruionpoBogHocTH MeHee Ai=1,2 B1/(M K).
J11st TUTOIIAIOK 110 IEPEKPBITHSIM, TIOKPBITUSAM U CTYIICHSIM B PacueTe YUUTHIBAIOTCS BCE UMEIOIIMECS CIION
KOHCTPYKIUH, a R;; IPUHUMAETCS] paBHBIM:
- 1/23 — B cyyae ,Kor/a HU3 TUIOMIAIKK HAXOIUTCS Ha YIIUIIE U MOXKET 00IyBaThCSl BETPOM;
- 1/16 — xor/1a HU3 TIOLIAIKK HAXOAUTCS Ha YJIMIIE M HE MOXET 00yBaThCs BETPOM;
- 1/8,7 — xorma HU3 IUIOINAAKYA HAXOAUTCS B IIOMEII[EHUU.

[IpuBeneHHOE TEPMUYECKOE COPOTUBIICHHE CTEHOK TPYOHI :

D
1 N DH
R, = + “ (M2 K/Br) , 6.5.7. ¢.20
" rma, D, 274, ( ) ( ¢-20)
rue:
Oy — KOO DHUIHEHT TEMIOOT/Ia4H HA BHYTPEHHEi! TOBEPXHOCTH TPYOBI (MOKHO TIpHHATH 400 BT /M
K)
W3 nByX ypaBHEHHI TeMIepaTypbl MOBEPXHOCTU TPYOBI:
ty =1, +q,R (CC) (6.5.7. ¢.21)
by =1, T4, R, CC), (6.5.7. $.22)
rae

ty.- PACUETHAs TEMIIEpATypa IOJ IUIOWAIKON (IPH NOJAX MO TPYHTY 1y, =t)),
MOKHO MOJYYUTh BBIPAKEHHE JIJIs1 TEMJIOBOTO MOTOKA, HAITPABICHHOTO BHU3!

n
r,—1t,, +q,R;

q,= R ,B1/m2 (6.5.7. .23)
KoaddunmenT none3Horo AeicTBUS CUCTEMBI, YIUTHIBAIOIIUH TOTEPH TEIUIA IO HAPABJICHUIO «BHU3Y!
n=—ti = 1. _ (6.5.7. .24)
Gt Tl P aR
8 R:

Tpebyemas Temnepatypa TEIIOHOCUTEIS
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q,bR,,
tyy =1, TR, +——"2 (6.5.7. .25)
n
HpuMeuaHue: 68 3HameHamene mpembeeo caazaemoco qbakmuqec;cu npucymcmeyem 6e3pa3mepHa;z eeiuduHa .

1

n=— - Koauuecmeo I’I”lpy6 HA NO2OHHDILL Memp nonepevuHoco ce4eHusl }’l]lOM/;a()Ku.

YTOUYHHUB CpEIHION TEMIEPaTypy TEILUIOHOCUTEIS 10 MpUeMIIeMON (OKPYTJICHHOW) BETUYUHBI, YTOUHSAETCS
TEIJIOBOM MOTOK 10 HAIPABJICHUIO «BBEPXM:

t. —1
q, =—2—"2_ Br/m’ (6.5.7. .26)
bR,
R +—
n
Y TIOJTHBIY TTOTOHHBIN TETIOBOM MOTOK 110 (hopMyJIe:
g =9 By (6.5.7. .27)
n

N3noxxeHHas MeToauka pacueta peannsobana B mporpamme VALTEC.PRG.
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6.6. Onpeoenenue menaionomeps nOMewleHUIl

Jlst pacdeTa CHCTEM OTOIUICHHUSI HEOOXOAMMO ONPEICTUTh TEIUIONOTPEOHOCTH IS KaXKI0TO MTOMEIIEHUS,
KOTOpasi CKJIaJbIBaeTCS U3 CIEAYIONINX (DaKTOPOB:

TEIUIONOTEPHU Yepe3 OrpakKIArOIINe KOHCTPYKIIUH;
MOTEpHU TEIJIa Ha HarpeBaHue HHPUIBTPYIOLIET0OCs Hapy>KHOT0 Bo3ayxa. MHpmibTpaus
IIPOMCXOJUT B OCHOBHOM, U€pe3 OKHA U OAJIKOHHBIE JIBEPH, U, B HE3HAUUTEIBHON Mepe, Yepe3 CThIKU
MIAHEJIH U HETUIOTHOCTU KOHCTPYKIIHA;
MOTEPHU TEIJIa Ha HarpeBaHUe IOCTYIMAIOLIETO IPH €CTECTBEHHON BEHTUISILIMY XOJIOJHOTO BO3IYyXa.
OObIuHO, TOTEPU HA HHOWIBTPALMUIO U €CTECTBEHHYIO BEHTHIISIIUIO, YUUTHIBAIOTCS B pa3Mepe
HOPMAaTHBHOT'O BO3yX000MeHa JUIsl )KUJIbIX TOMELIEHUN U KYXOHb.

3Has1, 4YTO HOPMATHUBHBIM BO3yX000MEH IS KUIIBIX MOMeIeHni cocTaBisgeT N=3 M3 Ha | M2

MOMEILIEHUS B Yac, JaHHBII BUJ MTOTEPh MOKHO paccuuTaTh Mo Gopmye:

Q. = 0.00028Npc(z, —1,)S ., (Br)

rme

p - niomuocms 8030yxa, 1,29 xe/m3;

¢ — menaoemrxocms 6030yxa, 1000 [[ic/ke;

16- memnepamypa 6030yxa 6 NOMeujeHul,

IH — pacuemHas memnepamypa HapyHcHo20 6030yxXd,

S — nnowadv nomewenusi;

B cpennem, 3aTpathl Teia Ha HArpeB MHQHIBTPYIOIMIETOCS BO3yXa JIJIS KUJIBIX TTOMEIICHU I
cocraBisitor 50 Br/m2. Tpu 3TOM Ha/lo UMETh B BUTY, YTO OHH YYHTHIBAIOTCS TOJIBKO MPH
BEHTHISIIH C €CTECTBCHHBIM OOy KaeHUEeM. [Ipy HauYiu MEeXaHUYEeCKUX BEHTHIISIIUOHHBIX
CHCTEM, TEIUIOTAa, PacXoayeMasi Ha HarpeB MPUTOYHOTO BO3AyXa, BKIIOYAETCS B pacueT
BEHTHJISILIHOHHOTO Kanopudepa;

TEIUTIOTIOCTYIUICHUS OT JIFOJIeH, 000pYJIOBaHUs M TEXHUKH. B TpakTHKe, UIS KHUIIBIX 3/1aHUH, ITH
TEIUIOTIOCTYIUICHUS HE YUUTBIBACTCS, TAK KAK OHU HOCSIT BPEMEHHBIN XapaKTep U KOMICHCUPYIOTCSI
TEPMOCTATUYECKUMHU YCTPOMCTBAMH HarpeBaTeIbHBIX TPHUOOPOB.

(6.6.¢.1)

Tennonorepu yepe3 orpaxarore KOHCTPYKLUU paCCUUTHIBAIOTCS 1O (popmyiie:

Q=A(t,—1,)1+> f)nK (B1), (6.6.4.2)

I'ne:
A — TII0IIaAb OTPAXKIAIOIICH KOHCTPYKIIUHU, M2;
B — ko3 PHUIHEHTH! 100aBOUHBIX TEIIONOTEPD, ONpeaesieMble 110 mabd.auye 6.6.m.1.

Koapdunuentsl 100aBOYHBIX Temionoreps [

Tabauya 6.6.m.1

No Ozpadicoarowyue KOHCMpPYKYuu Kosgppuyuenm p
1 BepTukanbHble 1 HaKJIOHHBIE OKHA, CTEHBI, ABEPH , 0,1
obpamennsie Ha C;B;CB;C3
2 BepTukanbHble 1 HaKJIOHHBIE OKHA, CTEHBI, ABEPH , 0,05
obpamennsie Ha FOB,I03
3 B yrinoBbeIx momMenieHusx 10NOJHUTENbHO Ha Kaxayro | 0,05
CTEHY, IBEPh U OKHO, €CJIM OJTHO U3 OIpa)K1€HUMI
obpamieno Ha C;B;CB;C3
4 B yriioBbIX NOMEIIEHUSX B IPYTUX CIIydasiX 0,1
5 Tpotinbie aABepu ¢ AByMs TamOypamu mpu orcyrctBuu | 0,2H (H-BbicoTa 31anus 10
3aBEChI KapHU3a)
6 JIBoliHbIE nBepU ¢ TaMOypOM TIpH OTCyTCTBUHM 3aBechl | 0,27H
7 JIBoiiHbIe 1BepH Oe3 TaMOypa nmpu oTcyTcTBUH 3aBechl | 0,34H
8 OpnuHapHble JBEpH NIPU OTCYTCTBUHU 3aBECHI 0,22H
9 Bopora npu otcyTcTBHM 3aBech U TamMOypa 3
10 BopoTa npu 0TCyTCTBUM 3aBECHI , C TAMOYPOM 1
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n - KO3(PQHUIMEHT MOJIOKEHHS OTpaKIaroNIeii KOHCTPYKIIMH, OTIpeeNIIeMblid o mabauye 6.6.m.2.

Koaghdhuyuenm nonosxrcenun ocparxcoarouyux KOHCmpyKyuii n Tabnuua 6.6.m.2
No Oepadicoarowas KOHCMPYKYUs Koagppuyuenm n
1 HapyxHble CTEHBI W TOKPBITUS (B TOM YHCJIE€ BEHTUJIHPYEMBIE 1

Hapy>KHBIM BO3JyXOM), TEPEKpPBITUS dYepJadyHble (C KpOBIeH U3
MITYYHBIX MAaTepUaAIOB) ¥ HAJI Mpoe3laMu; TEPEeKpPhITHS Hal
XOJIOAHBIMU (0€3 OTpaXKAArONIUX CTEHOK) MoAmnoibiMu B CeBepHOM
CTPOUTEIBLHO-KIMMAaTUYECKON 30HE

2 [TepexpbiTisi Hax XOJOIHBIMH TOJBAJIAMU, COOOIIAIOIIMMHUCS C 0,9
Hapy>XHbIM BO3AYXOM; TIIE€PEKPbITUA dYepAayHble (C KpoOBJIECH U3
PYJIOHHBIX  MaTepHalOB); TEPEKPBITHS  HAI  XOJOIHBIMH  (C
OFpa)KI[aIOH_II/IMI/I CTGHKaMI/I) IIOAITOJIbAMU U XOJIOAHBIMHU ODTaKaMH B
CeBepHOM CTPOUTETBHO-KIMMATHYECKON 30HE

3 [TepekppiTisi HaJ HE OTAIJIMBAEMBIMHU MOJBAJIaMU CO CBETOBBIMU 0,75
HpOGMaMI/I B CTCHaxX

4 [lepekpriTisi Hajg HE OTAIUIMBAEMBIMHU IMOBajaMu 0€3 CBETOBBIX 0,6
HpOGMOB B CTCHAX, paCHOJIO)KeHHBIe BBIIIIC ypOBHSI 3CMJIN

5 [TepekpriTisi HAJ HE OTAINIMBAEMBIMUA TEXHUYECKUMHU MOIOIbSIMH, 0,4

PaCIOJIOKCHHBIMU HUKC YPOBHS 3EMJIN

K — koaddunmenT reronepeaayn orpaxkaaonieii KOHCTPYKIMH, OTIpeiesieMblid o (hopmyIie:

K= (L+ZR+L)‘1
a, a, | (Btm2K), (6.6.0.3)

rIe

0y, 0 KO HUIIMEHTHI TEIUIOOTAAYN HAPYKHOM MOBEPXHOCTH M TEIUIOBOCHPUATUS BHYTPEHHEH
MOBEPXHOCTHU Orpa)IaIoIIel KOHCTPYKLIUH, IPHHUMAEMBIE 110 mab.auye 6.6.m.3.
Koaghgpuyuenmor oy, 0. Taonuua 6.6.m.3

Ne KoHeTpyKLMa OL,Bt/(m? - °C) | CL BT/(Mm? - °C)

Hapy#Hblx CTEH, NOKPBITHMA, NEPEKPLITUA HAO NPOe3aamMK M HAL XONOAHBIMK
1 (Ge3 orpaxaaiolmMx CTEHOK) NOANoONLAMW B CerepHON CTROMTENEHO= 23
KMMATUHECKDR 30HE

MepexpLITMA HAL XONOOHBIMKW NOABANAMW, COOBLLAIOWMMWUCSH C HAPYKHBIM
BO3OYXOM; NEPeKPLITUA HAO XONOAHEIMK (C OrpaxaaiolLMMy CTEHKAMK)
NOANOALAMKW WU XONDOHLIMK aTaxamu B CeBepHoil CTPOMTENLHO=
KNUMaTUYECKOR 30He

MNepexkphiTHn YepaaYHelx U Hafl HeoTanIMBaeMeIMKU NOABANAMM GO CBETORLIMK
3 NPOEMAMK B CTEHAX, 8 TAKKE HAPYKHLIX CTEH € BO3AYLWHON NPOCNORKOA, 12
BEHTWIVRYEMOR HARYKHBIM BOZOYXOM

MepekpuiTii Hag, HeoTanIMBaeMbiMK Nogeanamy Ge3 CBETOBLIX NPOEMOE B
4 CTEHAX, PACMNONOXKEHHLIX BLILLE YPOBHA 3EMNW, U HAL HEOTANNMBAEMEIMKM 6
TEXHWHECKMMI NCANONBAMMW, PACNONOKEHHBIMW HKE YPOBHH 3EMIN

CTeH, NONoB, rNagkux NoOTONKOE, NOTONKOE © BEICTYNALWMMLA peﬁpaMM npu
OTHOWEHWK BbICOTE h pebep kK pACCTOAHMIO O MEXY MDaHAMW COCEOHWX

5 pebep B g3 8.7
[
6 MoToNKoE € BHCTYNAKLWMMK peGpami NpKU OTHOLWEHWK % =03 7.6
7 3EeHUTHLIX hoHapen 9.9 R — TepMI/I‘IeCKOG
COIMIPOTUBJICHUC
KOHCTPYKIHH,
R=0/A, (M2 K/BT), (6.6.¢0.4)

rac:

0 - TOJIIIMHA KOHCTPYKIHUU HUIIU CJI0A , M;
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A- k03¢ punment temonpoBoaHocty, Br/m K, npunumaemstii no mabauye 6.6.m.4.

Ko duumeHThI TENJIONPOBOIHOCTH MATEPHAJIOB Taoauya 6.6.m4

Ne HanmenoBanue marepuaia, KOHCTPYKIUH Koaddunment
TEIUIONPOBOAHOCTH,
2 Br/mK

221
0,52
1,05
1,86
0,47
0,37
0,26
0,15
0,47
0,21
3,49
0,16
0,29
0,41
2,04
1,05
0,52
0,23
0,81
0,64
0,87
0,07
0,38
0,23
407
0,06
2,91
0,2
0,052
0,041
0,58
1,0
0,23
0,87
0,93
0,17
0,18
0,35
58
0,76
0,18
50

J1n1s1 OKOHHBIX 1 OAJIKOHHBIX 3aIlOJTHEHUH, 3HaUCHHUS IPUBEICHHOTO TEPMHYECKOTO COMPOTHUBICHUS
MPUHUMAIOTCS 110 mabauye 6.6.m.5.

173



IIpuBeneHHOE CONPOTHBIICHHE TelJIONepeaadYe OKOHHBIX 3anoaHennid  Tabnuua 6.6.15

3aI10JHeHUE CBETOBOIO npocema

HpI/IBe,HGHHOG COIMPOTUBJICHUE
TeIIonepeaadc

R wme°CiBr

o

B ICPCBAHHBIX WA

B aJIIOMUHHECBBIX

3. Biioku CTeKIIsSIHHBIE TyCTOTHBIE (C IIMPHHOM IIBOB 6 MM) pa3MepoM,
MM:

194x194x98

244x244x98

4. TIpodmibHOE CTEKIIO KOPOOIATOTO CEUCHUS

5. JIBOWHOE M3 OPTAaHUIECKOTO CTEKJIa JIUIsl 3eHUTHBIX (hoHApei

6. TpoliHO€ U3 OPraHUIeCKOTO CTEKIIA JUISl 36HUTHBIX (hoHapen

7. TpoitHOE OCTEKJIEHHE B pPa3eiIbHO-CIIAPEHHBIX MeperieTax

8. OnHOKaMepHBI CTEKJIOMAKET U3 CTEKJIA:

00OBIYHOTO

C TBEPABIM CEICKTUBHBIM TOKPBITUEM

C MSTKHUM CEJICKTHBHBIM IMOKPBITHEM

9. JIByXKaMepHBIN CTEKJIOMAKET U3 CTEKJIA:

O0OBITHOTO (C MEKCTEKOJIBbHBIM PACCTOSTHUEM 6 MM)

O0OBITHOTO (C MEKCTEKOJIBLHBIM PACCTOSTHHEM 12 MM)

C TBEPABIM CEIEKTUBHBIM TOKPHITHEM

C MSTKHUM CEJICKTHBHBIM IMOKPBITHEM

C TBEPABIM CEICKTUBHBIM NOKPHITUEM U 3aTIOJTHCHUEM aprOHOM
10. OObIYHOE CTEKIIO M OJJHOKAMEPHBIN CTEKJIONAKET B Pa3AeIbHBIX
meperuieTax U3 CTeKia:

00BIYHOTO

C TBEPABIM CEIEKTUBHBIM TOKPHITHEM

C MSTKHAM CEJICKTUBHBIM TTOKPBITHEM

C TBEPABIM CEICKTUBHBIM NOKPHITUEM U 3aTIOJTHCHUEM aprOHOM
11. O6bIYHOE CTEKIIO U ABYXKaMEPHBIH CTEKIONAKET B Pa3JIelIbHBIX
neperieTax u3 CTeKia:

00OBIYHOTO

C TBEPABIM CEIEKTUBHBIM TIOKPHITHEM

C MSTKHAM CEJICKTUBHBIM TTOKPBITHEM

C TBEPABIM CEIEKTHBHBIM OKPHITHEM U 3aTIOJTHEHUEM aprOHOM
12. JIBa 0JHOKaMEpPHBIX CTEKJIOIAKETa B CIIAPCHHBIX ITEPETIeTax
13. JIBa 0JJHOKaMEPHBIX CTCKJIONIAKETa B Pa3/ICIbHBIX MEperuieTax

14. YeTpipexcnoiiHOEe OCTEKJICHHE B IBYX CIIAPEHHBIX MeperieTax

I[IBX nepemnnerax nepererax
1. /IBoitHOE OCTEKIICHUE B CITAPEHHBIX MEepeTuIeTax 0,4 -
2. JIBoitHOE OCTEKIJIEHUE B pa3/IeIbHBIX MeperuieTax 0,44 0,34%*

0,31 (6e3 neperuiera)

0,33 (6e3 neperuiera)

0,31 (6e3 meperuiera)

0,36
0,52
0,55

0,38
0,51
0,56

0,51
0,54
0,58
0,68
0,65

0,56
0,65
0,72
0,69

0,68
0,74
0,81
0,82
0,70
0,74
0,80

0,46

0,34
0,43
0,47

0,43
0,45
0,48
0,52
0,53

* B CTAJILHBIX nepervictax.

JlJ11 OpUEHTUPOBOYHBIX PACUETOB, TEIUIONOTEPH YEPE3 OrpakJA0LNe KOHCTPYKIIMH MOXKHO

onpenensaTh o maoauye 6.6.m.o6.

174




YcpenHeHHbIe yaeJbHbIE TENJIONOTEPH Yepe3 OrpakIaiue KOHCTPYKIIUH
Tabauya 6.6.m.6

KoHncTpykuus
Hapy>KHBIX CTE€H

Koad.
Temnonepenauu,
Br/M2 K

VY nenpHbIe TEIIONOTEPU YePe3 OrPakIaAI0IINe
KOHCTPYKIMU, BT/M2 mmomany mora

PsanoBoe
IIOMEIICHUE

J100aBIATH
TSt
MEPBOTO
aTaXa

J100aBIATH
TSt
BEPXHETO
aTaXa

J100aBIATH
TSt
YIJI0BOTO
MTOMEIICHHUS

1. KUPITMYHBIE
CTEHbI

Crena 1,5 kuprnuya ,
OLUTYKATypEHHAs C
JIBYX CTOPOH

1,39

86

29

18

63

Crena 2 kupnuya,
OLITyKaTypeHHas ¢
JBYX CTOPOH

1,136

78

29

18

41

Crena 2,5 kupnuya,
OLUTYKaTypEHHAs C
JIBYX CTOPOH

0,961

72

29

18

35

Knagxka 1,5 kupnnua
O] PaCIIUBKY C
YTEIUICHUEM H3HYTpU
MmuHBaTOM S0MM H
TUITPOKOM

0,695

64

29

18

25

Knanka 2 xupnnya
IIOJ] PaCIIUBKY C
YTEIJICHUEM U3HYTPHU
MuHBaTol S0MM H
TUTIPOKOM

0,596

61

29

18

21

Knanka 2,5 kupnuya
O] PaCUIUBKY C
YTEIJICHUEM U3HYTPHU
MmuHBaTOM S0MM H
TUITPOKOM

0,544

59

29

18

20

2. CTEHBI 13
BPYCA

Bbpyc 150mm
OOIIUTHIN C IBYX
CTOPOH BaroHKOM

0,863

69

29

18

31

Bbpyc 200mm,
OOIIUTHIN C IBYX
CTOPOH BaroHKOMU

0,696

63

29

18

26

Bbpyc 150mm ,
CHApYXH —BaroHka,
U3HYTpU —MHMHBaTa

0,502

57

29

18

19
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50MM ¢ BaroHKoOu

Bpyc 200 mw, 0,441 55 29 18 16

CHapyKU — BaroHka,
W3HYTPH —MHHBaTa
50MM ¢ BaroHKOH

Bpyc 150mu, crapyxn | 007 58 29 18 18

—BaroHka, U3HYTPH —
muHBaTa S0MM C
TUITPOKOM

Bpyc 200mMMm, cHapy)u 0446 56 29 18 16

—BaroHkKa, U3HYTPU —
muHBaTa S0MM C
THIIPOKOM

3.’ABOBETOH

Tommpta 200mw, 0:205 70 29 18 33

HITyKaTypKa ¢ JABYX
CTOPOH

Tonmuna 250MMm, 0,771 66 29 18 28

MITyKaTypKa ¢ IBYX
CTOPOH

Tommpsa 300mw, o 63 29 18 24

HITyKaTypKa ¢ JABYX
CTOPOH

Tommuna 400mm, 0,534 58 29 18 20

MITyKaTypKa ¢ IBYX
CTOPOH

4.
KEPAM3UTOBETOH

[Mauens 300Mm 1,10 71 29 18 40

MManens 350mMm 0,991 73 29 18 36

0,905 70 29 18 33

[Tauenxs 400 MM

Jannwvie 6 mabauye npusedenvt ons T6=20°C, Tu= - 26°C. [{na Opyeux memnepamyp mabauunvlie OauHble YMHONCAMb HA
rxoagppuyuenm K1= (Te-Ti)/46.

JUisi aBTOMaTU3UPOBAHHOI'O pacyeTa TEIUIONOTEPh MOYKHO MCIOJIb30BaTh IPOIPAMMHBINA PaCUETHBIN
komiuiekc VALTEC .PRG, KOTOPBIN TTO3BOJISIET BEIBOJUTH PE3YJIbTaThl pacueTa C MOSICHEHUSIMU HA
CTaHJapTHOM OJaHKE MPOEKTa.
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Ilpunoswcenue 1.

IIPH/IO/KEHUA

Tabauya xumuuecxoii cmoukocmu mpyo VALTEC PEX-AL-PEX

Haumenosanue Konyenmpayu | Xumuuecxas ghopmyna Temnepamypa
seujecmea A pacmeopa 20°C 60°C
AnunuHoBas KHCIIOTa H HOOC -(CH,)4 -COOH o o
A3oTrHas Kuciora 25% HNO; o 0
A3oTrHas Kuciora 50% HNO; - -
AKpoJienH C;H40
Anudarnyeckue o S
YTJIEBOJIOPOIBI
AJNUIOBBIN CIUPT 96% H,C=CH-CH,-OH o) -
Awmunnanerar 100% CH;COO(CH;)s o -
AMHHOOEH30I 100% CgHsNH, o o
AmMMHak I' 100% NH; o o
AmMMuak 100% NH; o o
AHaHacoBBIN COK o) o)
AHnmH 100% C¢HsNH, o o
ApCHHOBasI KHCIIOTA H H;AsOq4 o o
Arnerar cBUHIIA H Pb(CH3COO),- o -
3H,0
Aneransaerun C,H,O o -
Anerar cepebpa H AgCH;COO O O
Arneron 100% Cs;HgO - -
ALICTOHUTPUIT C,HsN
beuszannaerun 100% CsHsCHO o -
Bbensoitnas xuciora H C¢HsCOOH o o
benzon 100% CsHsg - -
bensun o) -
benzoar natpus H C¢HsCOONa o o
bepronerosa comnb H KCIOs. o o
bukapboHat kaus H KHCO3 o o)
bukapOonar Hatpus H NaHCO; O O
bucynbdat kanus H KHSO4 o o
bucynsdur Harpus P NaHSO; O O
buxpomar kanus H K>Cr,0O4 o o
bopHas kucinora H H;BO; - -
bpowm -raz 100% Br, - -
bpowm -xuakocTe 100% Br - -
bpomar xanus H KBrOs © ©
bpomua kanus H KBr o ¢
bpomun HaTpust H NaBr o o
BpomucToBogopoaHas 100% HBr o o
KHCIIOTa
BpomucTeIil 3THI 100% C,H;sBr o -
Bypa H Na2B4O7 -10H20 @) o
byranuen-1,3 C4Hg
ByTaH -ras3 100% C4Ho o o
Byranon 100% CH3(CH,);OH o o
2-byranon 100% C4HgO o -
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ByTtunossiii ciupt 100% CHj3(CH,);OH o o
Bbyrunen 100% C,HsCH=CH, - -
Buno o o)
Bona 100% H,0O 0 0
Bonopon 100% H, o o
I'enrran 100% C;Hy; ) -
I'mapookuck kanus H KOH o o
I'unpookuce HaTpus 40% NaOH 0 0
I'mapookuck HaTpust H NaOH © -
I'mapokcuykcycHas H HOCH,COOH @ @
KHCJI0Ta

I'mapoxuHoH H C,H4(OH), o o
I'unoxJyioput HaTpuUs 15% NaClO o -
I'may6epoBa coiib H Na,SO4 o o
I'mukoneBas Kuciaora H HOCH,COOH o o
I'munepun 100% HOCH,CH(OH)CH,OH @ @
I'moxo3a H C6H1206 @) @)
JIByokuch yriepoja 100% CO, O O
Jlexaruaponadranun 100% CioHig -

J_—LeKaJII/IH 100% C10H18 -
JlekcTpun P (CeH1pO5)n o o
Jnn300yTHITKETOH CoH ;50

Jnu30mponmioBbIit CeH140

s¢up

Jumernnamun C,H7N

Jumeruncynbdar C,HcO4S

Jumermidopmamu CsH;NO

Jlnokcan 100% C4HgO, @ @
Jucynshun yriaepona 100% CS, - -
Juxnopmeran 100% CH,Cl, - -
Jluxyiopatan C,H4C1

JluxnopaTuiex 100% - -
JAusTHakeToH CsH,00

JlaTunosslit 2¢up C4H,00

Hpoxcoxu [P © -
Enxoe xann H KOH o) o)
Kenesucrocuneponusiii | H K;[Fe(CH)g] o o
KaJTuu

Kenezocunepoaucteiii | H Ky4[Fe(CH)g] o o
KaJui

XKenras kpossiHast conp | H Ky[Fe(CH)g] 0 0
WM3oamunanerar C/H14 Oy

N3onponunoBbiit C;HgO

CIUPT

Kamomenn H Hg,Cl, o o)
Kamdopa C-(CHj3)30 - -
KapOonat 6apus H BaCO; O O
KapOonart xanus H K,CO; o o
KapOonat xanpuus H CaCOs; o o
KapOoHnat maruus H MgCO3 o o
KapOonat natpus H Na,COs O O
KapOonar niuaka H ZnCO; o o

KacropoBoe macio
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Kepocun 100% - -
Keren CszO

Kucnopon 100% (023 o -
Kpacnas kpossiHas conb | H K;[Fe(CH)g] o o
Kpezonosas kucnora 100% CgH4(OH)CHj; - -
Kcunen 100% - -
Kcwnnon 100% CsH4(CHs3), - -
JlumoHHas KkucjaoTa H HOCC(OH)(CH,COOH), 0 0
Jlanuc H AgNO; © ©
MajsenHOBas KHUCIIOTa H HOOCHC=CHCOOH o o
Macna ¥ )Kupbl o -
MacisHast KHCI0Ta 100% o -
Mennbliil Kynopoc H CuSO045H,0 o o
Menacca I1p 0 @
Meranoin 100% CH;0H o) -
Merunakpunat C4HgO,

MetunmeTakpuiat CsHgO,

MeTtun OpOMHUCTBHIH CH;Br

MetunobeH3oiHas 100% CgHsCH;3 - -
KHCJI0Ta

MeTunoBblil CIUPT 100% CH;OH © -
MeTtundopmuar C,H40O,

MeTtunnukiorekcad C/Hy4

MeTUITUIKETOH 100% C,4H3O o -
MuHepanabHbIE Maciia O -
Monoxko o) o
MosnoyHast KucjaoTa 100% CH;CH(OH)COOH o o
MonoxopOeH30I1 100% CeH5Cl - -
Moua 100% @ @
MoueBuHa P CO(NH>), 0 @
MypaBbuHas KUCJIOTa 100% CH,0, o o
MpemsskoBad kuciaora | H H;AsOq4 o o
Hamarsipubiii cimpt 100% NH; © ©
Huxorunoag kuciora | 20% @ -
Hutpat ammonns H (NH4)NO; o o
Hurpar xenesa P Fe(NOs),; Fe(NOs3)s; o o
Hurpar xanus H KNO; o o
Hutpar xanpums H Ca(NOs), o o
Hutpar marnus H Mg(NOs), o o
Hutpar mean H Cu(NO3), o o
HuTtpar HaTpus H NaNO; o o
Hutpat Hukens H Ni(NOs), -6H,0 o) o
Hurpar pryru P Hg(NOs)» o o
HuTtpat cepebpa H AgNO; ) 0
Hurtpobenszon 100% CgHsNO, o -
O30H 100% O3 - -
Okcup yraepoaa 100% CO o o
Oxcupg MUHKA H Zn0O ¢ ¢
Oprodocdat kanus H K;POy o o
Optodocdar Harpus H Na3;PO,

OptodocdopHas 50% H;POy4 o) o
KHCJIOTa

OprodocdopHas 95% H;PO4 0 -
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KHCJI0Ta

IlenTanon 96% CsH;;OH o -
[leprugponadranvu 100% CioHis - -
[lepukucs Bogopoa 30% H>0O, o o
[Tepukuchy Bomopoa 60% H,0O, o -
ITepmanranar kanus 20% KMnO4 ¢) o
[Tepcynbdat xamus H K»S,03 O O
Ilepxnopat xanus H KCIO:s. o o
ITuso o o)
[TuxpuHOBas KucIOTa H CcH,(NO»);0H o -
[Tupunrn 100% CsHsN o -
[IponuneHrnukonb 100% C3;HgO, o o
[IponusioBbiii ciupT C;HgO

[Iponmonosas kucnora | 100% C,Hs;COOH o) o
PtyTh 100% Hg © ©
Camnnuiosag kuciiora | H CsH4(OOCCH;3)COOH o o
Cenutpa ammuayHas H (NH4)NO; o ¢
Cenutpa KanueBas H KNO; © ©
Cenutpa KajablueBas H Ca(NOs3), o o
Cenutpa HaTpUEBast H NaNO3 © ©
Cenutpa unnuiickas H NaNO; o o
CepHas KucioTa 50% H,SO4 o o
Cepnas kuciaora 98% H,SO4 o -
CepHas kucinora >98% H>,SOy4 - -
(mBIMSIIIAsCS)

CepHucras KUCIoTa 30% H,SO; 0 0
CepHUCTBIN aHTUIPU] 100% SO, o o
CepHblii aHTHJIPUT 10% SO; - -
CepoBoziopon H->S

Cepoyriiepon 100% CS - -
CuHUIIbHAS KUCIIOTa 10% HCN o 0
Cxunupgap o _
Cona xaycTudeckas 40% NaOH o o
Copa nunieBas H NaHCO; o o
ConsHas KUCIoTa 80% HCl o 0
CreaprHOBas KUCJIOTA 100% CH3(CH,)COOH o -
Crupoa CgHg

Cynbdar anroMuHus H Al (SOy)3 0 o
Cynnbar 6apust H BaSO, O O
Cynbdar aMMoHUS H (NH4),SOy4 o o
Cynbdar xenesa 2 H FeSO, O O
Cynbat xenesa 3 H Fex(SO4)3 o o
Cynbgat kamus H K1SO4 0 0
Cynbbar KaibIus H CaSOq, o o
Cynbbat meau 2 H CuSOq4 0 0
Cynbbar HaTpus H Na,SO4 O O
Cynb¢haT HUKes H NiSO4 o o
Cynbbar 1nuHKa H 7ZnS0Oy o o
Cynbbua aMMOHUS P (NH4),S o o
Cynbbua kamus P K»,S o o
Cynbbua Kambius H CaS o o
Cynbsbun HaTpus H Na,S 0 0
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Cynbdun yrinepona 100% CS O O
TeprieHTUHHOE MacJio @ -
(cxununap)

Terparunpodypan C4H;zO

TuoHMIXIOpU T 100% SOCl, - -
TO.HyOJI 100% C6H5CH3 - -
TpexxaopucThlit 100% PCl; @ -
docop

TpunutpodeHon H CsH,(NO,);0OH O -
Tpuxnopatusnex 100% CCl,=CHCI - -
TpusTunamua P (C,Hs5)sN o -
YrapHblii ra3 100% CO © ©
VYToJbHBIN aHTHAPU] 100% CO, o o
YKcyc nuieBon o o
VYKcycHast Kuciaota 96% C,H40O, o

(emstHAsT)

YKCYCHOKHCIIBII H Pb(CH3;COOQO),- @ -
CBUHEI] 3H,0

YKCYCHBIN anbaerus 100% CH;CHO o -
denmraMua 100% C¢HsNH, o o
denon H C6H60 - -
DeppulaHu] Kaaus H K4[Fe(CH)g] o ¢
deppunianug HaTpUs H Nay[Fe(CH)g] o o
DeppolaHul Kaaus H K;[Fe(CH)g) ¢ ¢
deppolaHu]l HATPUsI H Nas[Fe(CH)g] o o
dopManbaerua 40% CH,0O o o
®docren COClL,

dochun PH;

docdopHas KucioTa 95% H3PO, o -
DOTONPOSIBUTEIN [P © ©
dDrop 100% F, - -
DTOPUCTOBOAOPOIHAS 40% HF o o
KHCJI0Ta

OTOPUCTOBOAOPOAHAS 60% HF o -
KHCJIOTa

DTOPUCTOBOAOPOIHAS 100% HF o -
KHCJIOTa

DTOPUCTBII HATPUN H NaF O O
®dropucteiil amomunuid | H AlF; © ©
DTOpPUCTBIN aMMOHUI H NH4F @ o
DTOPUCTHII BOJOPOT 40% HF o o
DTOPUCTHIN KU H KF o 0
®ypdypunossiii cnupt | 100% CsHeO» o -
Dypdypon CsH40

Xnop (BOIHBIN H Cl - -
pacTBop)

X710p —Ta3-cyxou 100% Cl, o o
XJopar Kajnus H KCI1O; O O
XJ10pat KajibIus H CaClO; o o
X7nopaT HaTpus H NaClO; 0 0
XJI0pUJT THOHHIIA 100% SOCl, - -
XJopucrasi MeJib H Cu,Cl, o o
XJiopucras pTyTh H Hg,Cl, © ©
Xsopucras cyppMma 3 90% SbCl; © ©
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XJ10pHUCTOE KENE30 2 H FeCl, o o
XJIOPUCTOE KENe30 3 H FeCl; © ©
XJ10pHrCTOE 0JIOBO 2 H SnCl, o o
X70opucToe 0J10BO 4 H SnCly o o
Xnopucthiii amromuanii | H AlCl; O O
XJIOPUCTBI aMMOHUHN H NH,4CI o o
XJIOpUCTHIN Oapuii H BaCl, O O
XJIOPUCTHI BUHUIT C,H;Cl
XJTOPUCTHIN Kamui H KCl O O
XJIOPUCTHIN KaJIbIIUN H CaCl, o o
XJIOpUCTBIA MATHUK H MgCl, o o
XJIOPUCTHIA METHII 100% CH»Cl - -
XJIOpUCTBIA METUIIEH 100% CH,Cl, - -
XJIOpUCTHIN HATPHIA H NaCl O O
XJIOPUCTHIN HUKEIb H NiCl, o o
XJIOPUCTBIN LIMHK H ZnCl, o o
X10pOoBOAOPOAHAS 80% HCI o o
KHCIIOTa
XnopornpeH 100% CH,=CH CCIl=CH, - -
Xiaopopopm 100% CHCI3 - -
XnopcynbhoHOBas 100% HOSO,CI - -
KHCIIOTA
X10pTou(TOPITUIICH C,ClIF;
Xpomar Kanus H K>CrOy o o
XpomoBasi KUCJIOTa 50% H>CrO, o -
[{apckast Bosika 30% HNO3 (1 o6bem) u - -
constHoit HCI (3 oOnema)
[{nanucras pTyTh H Hg(CN), © ©
[{uanucroe cepedpo H Ag(CN), o o
I[uanucTeIid Kamuit P KCN @ @
[{nanucThIil HaTpUi H NaCN 0 0
[uknorexcanon 100% CeH100 -
[Muknorexkcanomn 100% C¢H;OH -
YeThIpexXJIOpUCTHIN 100% CCly o o
yraepoa
OTaHONOI 100% HOCH,CH,OH o) o
(3 THJICHTJIMKOJIb )
OTaHon 40% C,HsOH o) -
OTtuianerar 100% C4H30, o -
OTUII0EH30I CsHio
OTHIIEH C,H,4
OTUICHTIIUKOJIE 100% HOCH,CH,OH o o
OTUIEHXJI0POTrUAPUH C,HsCIO
DTWJIOBBIN CIUPT 40% C,HsOH o -
OTUN0BEIN 3up 100% C,H50C,H5 - -

O mpyba npueooHa 0l UCNOIb308AHUS
- mpyba He npueooHa 0 UCNOIb308AHUS
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VTm.332 Tpoiinux c

nepexooom na
GHYMPEHHIOI0 Pe3bOy

VIm.331 Tpoiinux

VTm.303

Coeounumensv npamoii

VTm.302
Coeounumens ¢
nepexooom na
GHYMPEHHIOI0 Pe3bOy

VTm.301
Coeounumens ¢
nepexooom Ha
HApPYIHCHYIO pe3b0y

gocHnung x1aunwnxicgo 1danend a1anmndpgnz n vdCuwniiHaonwogy

7 duHMKorndyy
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VIm.353 Yzononux c
nepexooom na
HApPYIHCHYIO pe3b0y

VTm.352 Yzonvnux ¢

nepexooom na
GHYMPEHHIOI0 Pe3bOy

VTm.351 Yzonvnux

VTm.341 Kpecmosuna

VTm.334

Booopozemka
npoxoonaa BP

VTm.333 Tpoiinux c

nepexooom na
Hapyscuyio pe3voy




R
[S<)
:
.
S
N S
LS
Obosnauenue Pasmepoi,um Bec,2
= §E A B D1 D2,D4 D3
16x1/2 38 12" 16 64
16x3/4 39 3/4" 16 77
20x1/2 40 172" 20 111
§ 20x3/4 42 3/4" 20 110
g 26x3/4 48 3/4" 26 171
N 26x1 51 1 26 172
32x3/4 55 3/4" 32 347
32x1 55 1" 32 359
32x1 1/4 57 11/4" 32 363
16x1/2 35 12" 16 71
16x3/4 39 3/4" 16 106
“ 20x1/2 40 172" 20 106
Q 20x3/4 42 3/4" 20 126
g 26x3/4 45 3/4" 26 151
& 26x1 49 1" 26 172
32x3/4 50 3/4" 32 330
32x1 52 1" 32 361
32x1 1/4 57 11/4" 32 443
16 45 16 16 104
20 50 20 20 181
26 65 26 26 267
- 32 65 32 32 522
% 20x16 48 20 16 157
E 26x16 54 26 16 215
> 26x20 55 26 20 237
32x16 57 32 16 370
32x20 60 32 20 422
32x26 63 32 26 410
16 65 32 16 16 16 150
20 77 38,5 20 20 20 284
26 88 44 26 26 26 380
32 105 52,5 32 32 32 892
16x20x16 65 38,5 16 20 16 201
20x16x16 75 35,5 20 16 16 235
20x16x20 77 35,5 20 16 20 258
20x20x16 75 38,5 20 20 16 270
_ 20x26x20 81 45 20 26 20 362
o] 26x16x20 82,5 35,5 26 16 20 300
é 26x16x26 88 41 26 16 26 350
; 26x20x16 82,5 35,5 26 20 16 280
26x20x20 84,5 41,5 26 20 20 343
26x20x26 88,5 41,5 26 20 26 369
26x26x20 85 46 26 26 20 360
26x32x26 99 52,5 26 32 26 716
32x16x32 105 42 32 16 32 662
32x20x32 105 52,5 32 20 32 710
32x26x26 102 49,5 32 26 26 688
32x26x32 105 49,5 32 26 32 730
32x32x26 102 52,5 32 32 26 745
16x1/2x16 65 27,5 172" 16 16 141
. 20x1/2x20 77 27,5 12" 20 20 243
o 20x3/4x20 77 31,5 3/4" 20 20 264
g 26x3/4x26 88 35 3/4" 26 26 324
; 26x1x26 88 39 1" 26 26 371
32x1x32 105 42 1" 32 32 712
32x1 1/4x32 105 50 11/4" 32 32 733
> g 16x1/2x16 65 27,5 172" 16 16 132
20x1/2x20 77 27,5 12" 20 20 240
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20x3/4x20 77 315 |34 20 20 244
26x3/4x26 88 35 3/4" 26 26 303
26x1x26 88 39 1" 26 26 324
32x1x32 105 42 1" 32 32 672
32x1 1/4"x32__| 105 50 114" |32 32 870
16x1/2 59 45 12" 16 16 243

Eo  [20x122 59 45 12" |20 20 286

> @

16 71 16 16 16 234
I |20 77 20 20 20 390
£ | 20x16x20x16 | 77 20 16 20 330
S [26x16x26x16 | 88 26 16 26 430
26x20x26x20 | 88 26 20 26 461
16 36 36 16 16 101

Egz [20 38.5 385 |20 20 201

S |26 44 44 26 26 260
32 53 53 32 32 597
16x1/2 27 32 12" 16 93
16x3/4 32 34 3/4" 16 134

- 20x1/2 39 29 12" 20 144

4 20x3/4 39 32 3/4" 168

£ 26x3/4 46 35 3/4" 206
26x1 44 39 1" 249
32x1 55 43 1" 464
32x1 1/4 59 52 11/4" 531
16x1/2 27 32 12" 16 84
16x3/4 32 35 3/4" 16 122

b 20x1/2 39 29 12" 120 133

& 20x3/4 39 32 34" 20 155

& 26x3/4 46 35 3/4" 26 196

> 26x1 44 39 1" 26 206
32x1 54 43 1" 32 392
32x1 1/4 59 52 114" |32 442

‘ 16x1/2 35 40 12" 16 128

£ [20x172 41 44 12" 20 175

~ 20x3/4 45 47 3/4" 20 236
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Ilpunosxcenue 3.

Homenxknamypa u zabapummnsie pazmeput npecc-coeounumenei VIim. 200

VTm.201
Coeounumens ¢
nepexooom na
HAPYHCHYIO
pe3vboy

AR

2 S "
A % ///
7

VTm.202
Coeounumens ¢
nepexooom Ha
GHYMPEHHION0
pe3voy

VIm.203
Coeounumens
npamoi

VIm.222
Coeounumens ¢
HAKUOHOIL 2AUKOUL

D1

D2

VIm.231
Tpounux

D1

|_L|

VIm.232
Tpounux c
nepexooom Ha
6HYMPEHHION
pe3boy

D1

VTm.233
Tpoiinuk ¢
nepexooom na
Hapyyicuyio
pe3voy

-

|2z_|
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VTIm.234
Booopozemka
npoxoonasn

VTIm.251
Yz0006nux

VTm.252
Yeonvnuk c
nepexooom na
GHYMPEHHION
pe3voy

VIm.253
Yeonvnux c
nepexooom na
HapycHyio
pe3voy

VIm.254

Booopozemka BP

VTm.263
Coedunumeins
Pa3veMHblil

M

=]
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Obosnauenue

Pazmepwi, um

A B D,DI] D2 D3 G Bec,2
16x1/2 48 13 16 12" |49
16x3/4 49 14 16 3/4" | 68
20x1/2 48 13 20 12" |58

= [ 20x3/4 49 14 20 34" 71
a | 26x3/4 50 14 26 3/4" |90
£ [26x1 52 16 26 1" 127
> [ 32x1 52 16 32 1" 136
32x1 1/4 57 17 32 11/4 | 236
40x1 60 17 40 1 237
40x1 1/4 60 17 40 11/4 | 267
16x1/2 44 16 16 12" | 54
16x3/4 45 18 16 3/4" | 81
o [20x12 44 18 20 12" |61
a [ 20x3/4 46 18 20 3/4" | 80
£ [26x34 46 20 26 3/4" 192
> [ 26x1 48 24 26 1" 131
32x1 49 25 32 1" 129
32x1 1/4 53 28 32 11/4 | 236
16 60 16 16 39
20 60 20 20 72
26 62 26 26 108
Ep) 63 32 32 149
2[4 79 40 40 205
s [20x16 60 20 16 63
£ 26x16 61 26 16 93
26x20 61 26 20 99
32x16 62 32 16 132
32x20 62 32 20 137
32x26 63 32 26 151
16 83 42 16 16 16 95
20 88 44 20 20 20 144
26 97 49 26 26 26 279
32 112 56 32 32 32 446
16x20x16 88 44 16 20 16 186
16x16x20 88 44 16 16 20 130
20x16x20 88 44 20 16 20 140
16x20x20 88 44 16 20 20 136
20x26x20 96 49 20 26 20 258
26x16x26 97 46 26 16 26 225
i 26x16x20 96 47 26 16 20 233
E' 26x20x20 97 48 26 20 20 249
; 26x26x20 97 48 26 26 20 255
26x20x16 97 48 26 20 16 231
26x20x26 97 48 26 20 26 231
32x16x32 104 51 32 16 32 454
32x20x32 104 51 32 20 32 430
32x26x32 104 52 32 26 32 447
32x32x26 104 52 32 32 26 431
26x32x26 103 52 26 32 26 432
32x20x26 104 51 32 20 26 397
32x32x20 103 52 32 32 20 393
32x26x26 104 52 32 26 26 412
16x1/2x16 84 28 16 16 12" [ 120
20x1/2x20 88 29 20 20 12" | 128
20x3/4x20 90 32 20 20 3/4" 1192
o [ 26x1/2x26 97 31 26 26 12" | 244
o [26x3/4x26 97 34 26 26 3/4" | 260
E [ 26x1x26 98 37 26 26 1" 270
> [ 32x3/4x32 104 39 32 32 3/4" | 429
32x1x32 104 39 32 32 1" 444
32x1 1/4x32 122 46 32 32 11/4 | 480
40x1x40 124 46 40 40 1" 564
16x1/2x16 83 28 16 16 12" |93
20x1/2x20 88 29 20 20 12" | 173
o [ 20x3/4x20 88 32 20 20 34" | 171
o [ 26x1/2x26 97 31 26 26 12" | 196
E [ 26x3/4x26 97 34 |26 26 3/4" | 230
> [ 26x1x26 97 37 26 26 1" 267
32x3/4x32 104 35 32 32 3/4" | 409
32x1x32 104 39 32 32 1" 395
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VTm | 16x1/2 56 45 16 16 172" | 199
2341 20x1/2 56 45 20 20 12" | 208
VTm. | 16x1/2 45 16 12" |59
222 | 20x3/4 52 20 3" 109
32x 1 1/4 57 32 11/4" | 188
16 42 42 16 16 65
5 20 44 44 20 20 102
g 26 49 49 26 26 174
g [32 52 52 32 32 239
40 63 63 40 40 439
16x1/2 42 28 16 12" |78
16x3/4 46 31 16 3/4" | 119
u:w 20x1/2 44 29 20 12" | 126
£ 20x3/4 45 32 20 3/4" | 105
£ [26x3/4 49 31 26 3/4" | 165
26x1 52 38 26 1" 229
32x1 52 39 32 1" 298
16x1/2 42 28 16 12" | 62
- 16x3/4 43 30 16 3/4" | 101
pe 20x3/4 44 32 20 3/4" | 117
£ 20x1/2 44 29 20 12" | 81
E 26x3/4 49 34 26 3/4" | 142
26x1 49 37 26 1" 178
32x1 51 39 32 1" 274
- 16x1/2 44 40 16 12" | 110
& 20x1/2 51 44 20 12" | 144
& 20x3/4 56 47 20 3/4" | 195
~ 26x3/4 58 47 26 3/4" | 222
VTm. | 20x20 126 20 20 136
263 | 26x26 128 26 26 212
32x32 130 32 32 350
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Ilpunosncenue 4
Koagppuuyuenmor mecmuvix conpomuenenuii mpoiuHuKkos

o0o3HaucHuE JANaMETpOB TpOﬁHHKOB IMPUHATO CJIEBA 11O YacoBOI CTpCJIKE

D2

D1 —‘—D3

8;HOLHCHI/IC 1 O 1 2 2
E 'BEMHBIX
g galc/)g);’m O l 2 1 | 2 2 | O 1 | 0 1 | 0
g IIpoxon OtsetBnenue | [Ipoxon | OrBerBnenue | Ciugnue | Jlenenue
N 0-2 1-2 1-2 2-1 1-2 2-1
Tpoiinuk VTm. 231,331
0,1 2,81 2,37 3,4 3,3 4,42 3,72
0,2 2,93 2,58 3,35 3,4 4,21 3,8
0,3 3,07 2,72 3,3 3,48 4,05 3,9
o |04 3,15 2,89 3,26 3,6 3,94 4
S |05 3,22 3,08 3,22 373 3,92 411
S 106 3,26 3,22 3,2 3,87 3,94 4,2
— 10,7 3,29 3,4 3,19 4 4,05 4,25
0,8 3,29 3,7 3,24 4,2 4,21 4,26
0,9 3,28 3,98 3,31 4,47 4,45 4,22
1 3,22 43 3,4 4,7 4,7 4,15
0,1 1,69 2,25 2,25 2,44 3,29 2,58
0,2 1,8 2,2 2,2 2,55 3,06 2,65
0,3 1,92 2,16 2,11 2,63 2,89 2,77
o |04 2,0 2,12 2,08 2,75 2,8 2,86
g 0,5 2,08 2,08 2,04 2,88 2,79 2,96
g 0,6 2,1 2,05 2,03 3,01 2,8 3,04
10,7 2,23 2,04 2,1 3.18 2,9 3,1
0,8 2,23 2,1 2,18 3,36 3,08 3,11
0,9 2,22 2,18 2,18 3,62 3,3 3,08
1 2,08 2,23 2,23 3,88 3,55 3,0
0,1 1,3 0,86 1,85 3,4 1,23 2,19
0,2 1,42 1,03 1,8 3,35 1,41 2,25
0,3 1,53 1,2 1,76 3,3 1,6 2,37
<o |04 1,62 1,38 1,72 3,27 1,75 2.48
S 05 17 1,52 1,69 3,22 19 2,58
2 106 1,73 1,7 1,65 3,2 2,8 2,64
N 10,7 1,77 1,9 1,66 3,19 2,28 2,7
0,8 1,76 2,22 1,7 3,24 2,52 2,7
0,9 1,75 2,44 1,78 3,31 2,82 2,68
1 1,7 2,78 1,85 3,39 3,15 2,6
0,1 1,08 0,55 1,54 1,75 2,6 1,89
0,2 1,1 0,71 1,5 1,86 2,38 1,94
% 0,3 1,21 0,9 1,45 1,94 2,22 2,05
QN 104 1,3 1,05 1,42 2,05 2,12 2,15
05 1,37 1,2 1,38 2,18 2,1 2,25
0,6 1,4 1,38 1,33 2,32 2,12 2,33
0,7 1,43 1,57 1,34 2,45 2,2 2,39
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0,8 1,43 1,82 1,4 2,67 2,36 2,4
0,9 1,42 2,12 1,47 2,9 2,6 2,36
1 1,38 2,43 1,54 3,18 2,85 2,3
0,1 3,06 -1,18 4,82 9,61 17,42 5,9
0,2 3,46 3,47 4,63 14,99 16,76 5,98
0,3 3,79 10,09 4,5 19,73 16,28 6,08
o |04 4,06 18,76 4,41 25,67 16 6,18
2 105 4,26 29,2 4,34 30,47 15,91 6,29
e |06 4,41 41,8 4,22 35,84 16 6,38
“ log 4,49 55,9 4,15 41,85 16,28 6,43
0,8 4,51 72,56 4,35 50,7 16,76 6,44
0,9 4,45 90,9 4,56 63,97 17,42 6,4
1 4,34 111,4 4,82 78,8 23,92 6,33
0,1 1,08 0,7 1,54 8,31 13,04 5,32
0,2 1,1 2,48 15 13,17 12,44 5,4
0,3 1,21 19,69 1,45 17,45 12,02 55
o |04 1,3 47 1,42 228 11,75 5,6
= 105 1,37 82,9 1,38 27,16 11,67 5,71
o 106 1,4 186,25 1,33 32 11,75 58
«“ 107 1,43 217,6 1,34 37,4 12,02 5,85
0,8 1,43 329,01 1,4 45.44 12,44 5,86
0,9 1,42 4155 1,47 57,44 13,04 5,82
1 1,38 511,7 1,54 70,86 13,81 5,75
0,1 12,8 7,61 16,38 3,78 8,07 3,57
0,2 13,66 7,56 16 517 7.4 3,64
0,3 14,33 7,52 15,75 6,31 6,93 3,76
o |04 14,86 7,48 15,56 7,73 6,65 3,85
o 05 15,27 7,44 154 8,93 6,56 3,95
2 106 15,5 7,41 15,18 10,48 6,65 4,03
= 107 15,7 7.4 15,05 12,31 6,93 4,09
0,8 17,02 7,46 15,43 13,96 7.4 4,1
0,9 15,65 7,54 15,8 16,99 8,07 4,07
1 15,44 7,59 16,38 20,94 8,93 3,99
0,1 1,69 -1,18 2,25 5,77 11,84 5,27
0,2 1,8 3,47 2,2 7,98 11,05 5,35
0,3 1,92 10,09 2,11 9,85 10,49 5,45
o |04 2,0 18,76 2,08 12,47 10,15 5,55
= |05 2,08 29,2 2,04 15,36 10,04 5,66
@106 2,1 41,8 2,03 19,03 10,15 5,75
N 10,7 2,23 55,9 2,1 24,84 10,49 5,8
0,8 2,23 72,56 2,18 32,15 11,05 5,81
0,9 2,22 90,9 2,18 40,95 11,84 5,77
1 2,08 111,4 2,23 50,32 12,85 5,7
0,1 2,28 2,25 5,09 4,85 12,06 4,13
0,2 2,91 2,2 4,79 4,95 10,14 4.2
0,3 3,07 2,16 4,58 5,03 8,82 4,32
o 04 3,87 2,12 4,43 5,15 8,01 4,41
2 05 4,21 2,08 4.33 5,28 7,76 4,51
= (06 4,43 2,05 4,13 5,42 8,01 4,59
N 10,7 4,56 2,04 4,03 5,55 8,82 4,65
0,8 4,58 2,1 4,33 5,75 10,14 4,66
0,9 4,51 2,18 4,68 6,02 12,06 4,63
1 4,33 2,23 5,09 6,25 14,47 4,55
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413
12,06 -
ve 10,14 i
. z o 4,41
7,61 o w . :
2,81 o 2 : . 4’59
0,1 2,93 - b : - 4’65
0,2 3,07 - oz - : .
0,3 3,15 o - 4 - .
0,4 3,22 - ] : : :
& 0,5 3,26 A T P : :
:? 0,6 3,29 e oz : 8,94 :
= 0,7 3,29 o < s : :
0,8 3,28 - b : : :
0,9 3,22 - - . : :
1 1,69 - e = : :
0,1 1,8 o 2 - - :
0,2 1,92 e o : : :
0,3 2,0 o i . : .
0,4 2,08 T3 - : - 5’21
8 0,5 2,1 - o : : .
8. 0,6 2,23 o i : - .
S 0,7 2,23 o i . : .
0,8 2,22 - = . - .
0,9 2,08 P oo . : :
1 1,53 o5 . - - :
0,1 2 Tes oz - 2’8 :
0,2 2,39 . o - : :
0,3 2,71 o L . : :
0,4 2,95 e ) . : 3,0
8. 0,5 3,12 o T : : .
8. 0,6 3,22 Sons o - . :
S (07 3,24 245 - = 7’4 :
0,8 3,18 L L - - .
0,9 3,05 Sors 1’8 . 6’65 :
1 1,3 Top is : : .
0,1 1,42 v e - : .
0,2 1,53 . s - : 4,1
0,3 1,62 e r - 7’4 :
0,4 1,7 s s . - .
8. 0,5 1,73 575 C - 8,93 :
8 0,6 1,77 s 7 = 17’42 .
S 0,7 1,76 e B - 5 :
0,8 1,75 5 s . - :
0,9 1,7 = r - 16 :
1 : : 2 e 15,91 o
0,1 1,42 o i - 16 :
0,2 1,53 oo s . 5 .
0,3 1,62 e I - s :
0,4 1,7 s - . - :
i.: 0,5 1,73 e C . 23’92 :
8 0,6 1,77 T 7 - - |
S o7 1,76 02, K = - :
0 e 1249 e ox -
: : s o 4,27
; 1,08 o is
: r 3,12
802 I
S
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0,4 13 7,52 1,42 4,82 10,4 4,26
0,5 1,37 11,6 1,38 4,99 10,32 4,36
0,6 1,4 16,02 1,33 5,33 10,4 4,44
0,7 1,43 20,78 1,34 5,82 10,66 4,5
0,8 1,43 25,35 1,4 6,56 11,09 4,51
0,9 1,42 29,8 1,47 7,93 11,67 4,48
1 1,38 35,4 1,54 9,7 12,46 4,4
0,1 1,08 16 1,54 3,4 7,22 2,99
0,2 1,1 2,62 15 4,65 6,62 3,05
0.3 1,21 0,75 1,45 5,68 6,19 3,17
o |04 13 2,02 1,42 6,97 5,93 3,28
o 05 1,37 3,09 1,38 8,05 5,85 3,38
< 106 1,4 4,23 1,33 9,45 5,93 3,44
« 10,7 1,43 5,33 1,34 11,1 6,19 3,5
0,8 1,43 6,34 1,4 12,59 6,62 3,5
0,9 1,42 7,39 1,47 15,34 7,22 3,48
1 1,38 8.4 1,54 18,91 7,99 3,4
0,1 2,69 16 4,27 3,4 1,23 2,19
0,2 3,05 2,62 4,1 3,35 1,41 2,25
0,3 3,35 0,75 3,99 3,3 16 237
< |04 3,59 2,02 3,91 3,27 1,75 2.48
& 05 3,77 3,09 3,85 3,22 1,9 258
o 106 3,91 4,23 3,73 3,2 2,8 2,64
10,7 3,97 5,33 3,67 3,19 2,28 2,7
0,8 3,99 6,34 3,85 3,24 252 2,7
0,9 3,95 7,39 4,05 3,31 2,82 2,68
1 2,69 16 4,27 3,4 1,23 2,19
0,1 13 0,55 1,85 4,2 7,54 417
0,2 1,42 0,71 18 4,15 6,34 4,22
0,3 1,53 0,9 1,76 4.1 5,52 4,33
~ | 04 1,62 1,05 1,72 4,07 5,01 4,43
@ |05 17 1,2 1,69 4.02 4,85 4,53
o 106 1,73 1,38 1,65 4 5,01 4.61
N 10,7 1,77 1,57 1,66 3,99 5,52 4,67
0,8 1,76 1,82 17 4,04 6,34 4,68
0,9 1,75 2,12 1,78 4,11 7,54 4.64
1 17 2,43 1,85 4,19 9,03 4,58
0,1 2,69 0,55 4,27 4,2 7,54 1,89
0,2 3,05 0,71 4,1 4,15 6,34 1,94
0.3 3,35 0,9 3,99 4.1 5,52 2,05
~ | 04 3,59 1,05 3,91 4,07 5,01 215
e 05 3,77 12 3,85 4.02 4,85 2,25
o 106 3,91 1,38 3,73 4 5,01 2,33
«“ 07 3,97 1,57 3,67 3,99 5,52 2,39
0,8 3,99 1,82 3,85 4,04 6,34 2,4
0,9 3,95 2,12 4,05 4,11 7,54 2,36
1 3,85 2,43 4,27 4,19 9,03 2,3
Tpoliauk ¢ mepexoaoM Ha pe3p0y VIm.232, 233,332, 333
o 0.1 2,81 3,19 3,4 3,4 4,52 4,54
= |02 2,93 3,4 3,35 3,5 4,31 4,62
w03 3,07 3,54 3,3 3,58 4,15 4,72
& |04 3,15 3,71 3,26 3,7 4,04 4,82
0,5 3,22 3,9 3,22 3,83 4,02 4,93
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0,6 3,26 4,04 3,2 3,97 4,04 5,02
0,7 3,29 4,22 3,19 41 4,15 5,07
0,8 3,29 4,52 3,24 4,3 4,31 5,08
0,9 3,28 48 3,31 4,57 4,55 5,04
1 3,22 5,12 3,4 4,8 4,8 4,97
0,1 1,69 2,46 2,25 2,55 3,39 2,79
0,2 1,8 2,41 2,2 2,66 3,17 2,86
0,3 1,92 2,37 2,11 2,73 2,99 2,98
S |04 2,0 2,33 2,08 2,86 2,91 3,07
= 105 2,08 2,29 2,04 2,99 2,89 3,17
< 106 2,1 2,26 2,03 3,12 2,91 3,25
S 07 2,23 2,25 2,1 3,29 3 3,31
0,8 2,23 2,31 2,18 3,47 3,19 3,32
0,9 2,22 2.39 2,18 3,73 0,36 3,29
1 2,08 2,44 2,23 3,99 3,65 3,21
0,1 1,3 0,86 1,85 3,4 1,23 2,19
0,2 1,42 1,03 18 3,35 1,41 2,25
0,3 1,53 1.2 1,76 3,3 1,6 2,37
2 104 1,62 1,38 1,72 3,27 1,75 2.48
= 105 17 1,52 1,69 3,22 1,9 2,58
< 106 1,73 1,7 1,65 3,2 2,8 2,64
S 107 1,77 1,9 1,66 3,19 2,28 2,7
0,8 1,76 2,22 17 3,24 2,52 2,7
0,9 1,75 2,44 1,78 3,31 2,82 2,68
1 17 2,78 1,85 3,39 3,15 2,6
0,1 1,3 1,07 1,85 3,5 1,33 2,39
0,2 1,42 1,23 1.8 3,45 1,51 2,46
0,3 1,53 1,4 1,76 3,4 17 2,58
o |04 1,62 1,59 1,72 3,37 1,85 2,68
o5 1,7 1,73 1,69 3,32 2,0 2,79
S 106 1,73 1,9 1,65 33 2,9 2,85
N 107 1,77 2,1 1,66 3,29 2,38 2,91
0,8 1,76 2.4 17 3,34 2,62 2,91
0,9 1,75 2,65 1,78 3,41 2,92 2,88
1 17 2.99 1,85 3,49 3,26 2,81
0.1 1,08 0,51 1,54 1,73 2,58 1,85
0,2 1,1 0,67 15 1,84 2,36 1,9
0,3 1,21 0,86 1,45 1,92 2,2 2,01
~ |04 1,3 1,01 1,42 2,03 2,1 2.11
<105 1,37 1,16 1,38 2,16 2,08 2,21
= 106 1,4 1,34 1,33 2,3 2,1 2,29
“ 10,7 1,43 1,53 1,34 2,43 2,18 2,36
0,8 1,43 1,78 1,4 2,65 2,34 2,36
0,9 1,42 2,08 1,47 2,88 2,58 2,32
1 1,38 2,39 1,54 3,16 2,83 2,26
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Ilpunoswcenue 5
Kosgppuyuenmor mecmuvix conpomugienuil npamvlx coeOuHumerneil u y20a1bHUK06

JuameTpsl [psimoe Ob6parHoe
HaIpaBJICHUE HaIpaBJICHUE
IIOTOKA IMOTOKA
—_—
Coenunurens npsmoit VIm.203,303
16 1,94 1,94
20 1,16 1,16
26 0,90 0,90
32 0,69 0,69
20-16 5,36 1,55
26-16 11,96 2,18
26-20 2,61 0,99
32-20 6,75 1,40
32-26 2,28 0,80
Coenunurens ¢ nepexoaoM Ha pe3p0y VIm.201,202,
301,302
16x1/2" 1,99 3,31
16x3/4" 2,46 9,65
20x1/2" 0,75 0,67
20x3/4" 1,27 2,03
26x3/4" 0,64 0,64
26x1" 1,05 1,61
32x1" 0,56 0,43
VYrompauk VIm.251, 351
16 491 491
20 3,3 3,3
26 2,63 2,63
32 2,29 2,29
YronapHUK ¢ epexo oM Ha pe3pdy VIm.252, 253,
352,353
1/2"-16 9,49 4,52
3/4"-16 29,2 4,99
1/2"-20 2,12 2,62
3/4"-20 6,6 3,14
3/4"-26 2,22 2,22
1"-26 5,47 2,63
1"-32 1,65 1,99
Bonopozerka VTm. 254, 345
1/2"-16 4,52
1/2"-20 2,62
3/4"-20 3,14

196



Ilpunoscenue 6
Kosgppuyuenmot mecmuvix conpomuenenuii kpecmosun VIim. 241, 341

Huamerp Qs/Qc Q26/Q15 Qn/Qc
0,5 1 2
KMC 60K0BOT0 OTBETBIEHUS C -1g
=
=
16 0 -3,84 -3,84 -3,84
0,1 -1,25 -0,49 0,82
0,2 1,12 2,43 4,56
0,3 3,29 4,81 6,58
0,4 5,17 6,58
0,5 6,79 7,54
0,6 7,95
20 0 -2,83 -2,83 -2,83
0,1 -0,92 -0,36 0,61
0,2 0,83 1,8 3,38
0,3 2,44 3,56 4,87
0,4 3,82 4,87
0,5 5,02 5,58
0,6 5,88
KMC na poxon n-c
16 6,53 0
6,48 0,1
6,38 0,2
6,13 0,3
5,77 0,4
5,32 0,5
4,76 0,6
4,1 0,7
3,2 0,8
2,44 09
1,47 1
20 4,83 0
4,79 0,1
4,72 0,2
4,53 0,3
4,27 0,4
3,94 0,5
3,53 0,6
3,04 0,7
2,44 0,8
1,8 0,9
1,09 1
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Ilpunoscenue 7
Mapku namynei

Mapxu ceunyosucmuix ramyneii no EN 12165

Mapxka [IpolieHTHOE coepKaHHUe AIEMEHTOB, %
Cu Sn Fe Al Pb As Mn | Ni Zn
CW602N 61-63 0,1 0,1 0,05 1,7- 0,02- | 0,1 0,2
2,8 0,16
CW606N 60-61 0,2 0,2 0,05 1,6- 0,3
2,6
59-60 0,2 0,2 0,05 0,2- 0,3
CW610N 0,8
CW6I1IN 59-60 0,2 0,2 0,05 0,8- 0,3
1,6
CW612N 59-60 0,3 0,3 0,05 1,6- 0,3
2,5 8
CW613N 59-60 0,2- |04 0,1 1,6- 0,3 =
0.5 2,6 5
CW614N 57-59 0,3 0,3 0,05 2,6- 0,3 8
3,5
CW615N 57-59 0,2- |04 0,1 2,6- 0,3
0,5 3,5
CW616N 57-59 0,3 0,2 0,05- | 1,0- 0,3
0,3 2,0
CW617N 57-59 0,3 0,3 0,05 1,6- 0,3
2,6
CW618N 57-59 0,2- 104 0,1 1,6- 0,3
0,5 2,6
Mapku ceunyosucmoix namyuei* no 'OCT 15527-2004
Mapka | IIpoueHTHOE COoepKaHUE DIEMEHTOB, %0
Cu Sn Fe Al Pb As Mn Ni /n
JC59-1 | 57-60 | 0,3 0,5 0,8-
1,9
JIC59-1B | 57-61 0,5 0,6-
1.9 8
nCs82 [57-60 | 1,0 0,7 0,3 1,0- 0,6 =
3.0 s
JIC58-3 | 57-59 |04 0,5 0,1 2,5- 0,5 3
3,5
JIC59-2 | 57-59 | 0,2 0,3 0,1 1,5- 0,4
2,5
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IHpunoowcenue 8
Tunwt npecc-nacaoox

Ne | TUIT Dcku3 Mapku (QUTHHTOB

VALTEC VTm.200, Henco, APE, Comap, Dalpex, Eurotherm,

1 .
TH f%j Giacomini, Herz Fittings, Hitec, Idrostar, Multitherm, Polysan,
e '_' Praski, Purmo, Europress-system, Tyrotherm, STS, Thermagas,

Th— | Tiemme, Viessmann, Watts MTR, Winkler u ap.
2 U - g CO.E.S., Aquapress, Hidrotec, Nupi, Multi-Unicor, Uponor,
: | ] I Metallplast, Wavin, Zecchini
3 B T — - Alpex, Effegi
iy = ‘|
£ ' : d
=" E—I,. .
4 CO i Sudo-Press
b _,_..I,.

Frankische, Techno Trade

6 —— Geberit Mepla,
G = 1 : p
E - : — : = : |
7 =k Fimisol, Hakapress, HS System, Jager, M-Press, Megaro,
H :._!_I Bl Neutherm, OMT, Oventrop, Polytherm, Prandelli, Remo, Valsir,
8 H A ; Cofit, Polyfix, SST, Welco-flex, Velta,
_—n—.ln_ .
9 K1 — Kisan
|
Ra——
10 M . | Anbo, Ballofix, GF, Hage, Heizung, IMI, Inoxpress, Gomafix,
= —f_-'-E-_ Mapress, Sanha, Scan-valve, Symplex, Prexto, Woeste
i g [
11 RF Maxipress, Sapress
E rl =
12 S A __T_: Press Fit, Sanha
j- E=R =N |
13 US —. '| ASTM F1807
=
14 V — iz Armaturjonsson, Broen, Comap, Fra-Bo, Baronio, GF, IBP, LK,
= | Cupress, Sanha, Seppelfricke, Viega
e
15 VP Nussbaum, Viega
iﬂ i
L — i
16 VX | Pexfit Fosta (Viega)
—

199



Ilpunoscenue 8

AKT
I'MIAPOCTATHYECKOI'O IJIN MAHOMETPUYECKOTI'O UCIIBITAHUA
HA TEPMETUYHOCTb

(HaMMEHOBaHUE CUCTEMBI)

CMOHTHUPOBAHHOU B

(HamMeHOBaHUE 00BEKTAa,

3/1aHMUs, 11eXa)

KomMuccus B coctaBe npeacTaBUTENEH:

3aKa3dyuKa

(HaMMeHOBaHUE OpPraHU3alNH,

JOJIKHOCTh, MHUIIHAIIBI, (DaMUITHS)

TFCHCPAJILHOTO IMOAPAIYINKA

(HaMMeHOBaHUE OpPraHU3allNH,

JOJIKHOCTh, MHUIIHAIIBI, (DaMUITHSI)

MOHTaXXHOU (CTPOUTEIIBHON) OpraHU3aIiuu

(HaI/IMeHOBaHI/Ie opraHusanuu,

JOJDKHOCTH, MHUITUAIBI, (haMUITHS)
IIPOM3BEJIa OCMOTP U IIPOBEPKY KaueCTBa MOHTAXKa M COCTABUIIA HACTOSIIUHN aKT O HUKECIICTYIOMIEM:

1. MoHTaX BBITIOJTHEH 10 TPOEKTY

(HaMMEHOBaHUE POEKTHOM OpraHu3aluu

1 HOMEpPA YEPTEIKEH )

2. WcnplTaHre Npou3BEIEHO

(TMAPOCTaTUUECKUM MIIM MAHOMETPUYECKUM METOIOM)

JABJICHUEM MIla ( KI'C/KB.CM)
B TCUCHUE MUH
3. Ilanenue gaBiaeHUs] COCTABUIIO MIla ( KI'C/KB.CM)
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4. Ilpyu3HakoB pa3pblBa WM HApYLIEHUs IPOYHOCTH COEIMHEHUS KOTJIOB U BOAOIIOA0IPEBATENEH, KaIlelb
B CBAapHBIX IIBaX, Pe3b0OBBIX COCAMHEHUSX, OTOMUTEIBHBIX PUOOPAX, Ha TIOBEPXHOCTH TPYO, apMaTypsl U
YTE€UKH BOJIbI Uepe3 BOJOPA30OPHYIO apMaTypy, CMBIBHBIE YCTPOWCTBA U T.II. HE OOHAPYKEHO (HEHYXHOE
3a4EPKHYTH).

Pewenue komuccuu:

MOoOHTaX BBIIIOJTHEH B COOTBETCTBHMU C MPOEKTHOM TOKYMEHTAlMEW, AEHCTBYIOIIMMU TEXHUYECKUMU
YCIOBHSIMU, CTaHAApTaMU, CTPOUTEIbHBIMUA HOPMAaMH | MPaBHJIAMH ITPOU3BOJICTBA U IPUEMKH PadoT.

Cucrema MMPpU3HACTCA BBII[ep)KaBHIGﬁ HCIBITAHUC NABJICHUCM Ha TCPMCTUYHOCTD.

[IpencraBurenp 3akazunka

(moamuck)
[IpencraBuTens reHepaIbHOTO
MOJIPSAYMKA
(moamuck)
[IpencraBuTes MOHTAKHOM
(cTpoUTeNHHOI) OpraHU3AINH
(monmucek)
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Ilpunoscenue 10

AKT
nHONBUAYAJIbHOIO UCTIbITAHUS OBOPYLOBAHUA

BBIIIOJIHCHHOI'O B

(HamMeHOBaHUE 00BEKTa CTPOUTENHCTBA, 3[IaHNUs, 11eXa)

T. « » 20 r.

Komuccus B coctaBe npeacTaBUTeNe:

3aKa3dyunKa

(HaI/IMeHOBaHI/Ie OopraHu3anuvu,

JOJDKHOCTH, MHUITUAIBI, (haMUITHS)

TE€HEPATLHOTO MOAPSTUYNKA

(HaI/IMeHOBaHI/IG opraHusalnuu,

JOJKHOCTh, HHUIIUAIBI, (haMUITHS)

MOHTQKHOM OpraHu3aluu

(HaMMEeHOBaHUE OpPraHU3alINH,

JOJKHOCTh, MHUIIHAIIBI, (DaMUITHSI)

COCTaBMWJIA HACTOSIIUN aKT O HUKECIIEYIOLIEM:

[(BEHTHIIATOPBI, HACOCHI, MY(DThI, CAMOOYHIIAIOIIKECS (PUIBTPHI C ANEKTPOIPUBOIOM,

perynupyromnye KjianaHbl CHCTEM BEHTHIALNHU (KOHIUIMOHUPOBAHUS BO3/1yXa)

(YKa3bIBaIOTCSI HOMEpPA CUCTEM) |
MPOILIH OOKaTKy B TCUCHHE COTJIACHO TEXHUYECKUM YCIIOBHSIM,
MacIopTy.
2. B pesynpraTe 0OKaTKM YyKa3aHHOTO OOOpPYJOBaHHUsS YCTAaHOBJIEHO, YTO TPEOOBaHHS MO €ro cOopke u
MOHTaXXy, MPUBEJCHHBIC B IOKYMEHTAIUU MPEANPUATHI-U3TOTOBUTENCH, COOMIOIEHBI M HEHCIIPABHOCTH B
ero pabore He 0OHAPYKEHBI.

[IpencraBurens 3akazunka

(monmucsk)
[IpencraButens reHepasbHOTO
NoApsIIYMKa
(moamuck)
[IpencraBuTens MOHTAKHOM
OpraHu3alyu
(moamuck)
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Ilpunosxncenue 11
Hopmwl pacxoda 600vl npudbopamu

CannrapHbie CeKyHIHBINA pacxon YacoBoii pacxo CBobon-
IpUOOPHI BOJIBI, JI/C BOJIBI, JI/9 HBII
oot XOJIOAHOU | Tropsuen o0t XOJIOHOM | Topsueit Harop
W [ ] tot I3 k H
g @ g e N ok fom
VMBIBAJIbHUK 0,1 0,1 - 30 30 - 2
C BOJIOPa300PHBIM KpaHOM
VMEBIBAJIBHUK CO 0,12 0,09 0,09 60 40 40 2
CMECHTEIIEM
PakoBuHa, Mo¥ika ¢ 0,15 0,15 - 50 50 - 2
BOZOPa300PHBIM
KpaHOM
Moiika co 0,12 0,09 0,09 80 60 60 2
CMeCHUTEIIEM
Motika (st 0,3 0,2 0,2 500 220 280 2
TIpeIpUATHHA
0OIIECTBEHHOTO
TIATaHUA)CO CMECUTEIIEM
Banna co 0,25 0,18 0,18 300 200 200 3
CMECHTEIIEM
Hymesas KaOuHa co 0,12 0,09 0,09 115 80 80 3
CMECHTEIIEM
Jyu B rpynmnoBoit 0,2 0,14 0,14 500 270 230 3
YCTaHOBKE CO CMECHUTEIIEM
T'uruennyeckuit nyu 0,08 0,05 0,05 75 54 54 5
(buze) co cmecuTeneM u
a’paTopoM
Kononka B MBLIbHE 0,4 0,4 - 1000 1000 - 2
C BOJIOPa300PHBIM
KpaHOM XOJIOJTHOM
WY TOpsAYEd BOJIBI
YHATa3 CO CMBIBHBIM 0,1 0,1 - 83 83 - 2
6aykoM
[Mocymomoeunas maminaa 0,3 0,2 0,2 50 50 - 3
CrupanbHas MalInHa- 0,25 0,25 - 200 200 - 3
aBTOMAT
Bononarpesarens 0,1 0,1 - 100 100 - 5
SJIEKTPUYECKUI
ITuccyap c 0,2 0,2 - 36 36 - 3
MOJTyaBTOMATUYCCKUM
CMBIBHBIM KpaHOM
TTonuBOYHBIN KpaH 0,3 0,3 0,2 1080 1080 720 2

Tpumeuanue: Ipu ucnonvzosanuu 6000pa3o0PHBLIX KPAHOS UIU CMeCUumenell ¢ apamopami, c60O00HBLI HANOP Q0IdICEH DbIMb He
Menee 5 M 600. cmonba.
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Ilpunooswcenue 12

Hopmut pacxooa 600wt 0151 pazniuunplx 2pynn nompeoumeneil

Hopwmebl pacxona Bobl, 1

Pacxox Bozbl mpuboOpoM,

204

B CPEJHUE CYTKU B CYTKHU B 4ac a/c (1/4)
Bomonorpedurenn HAMOOJIBIIIETO HAMOOJIBIIIETO
W3mepurens uncia BOJIOTIOTPEOJICHH | BOJOIIOTPEOICHN
notpeouTenen E's s
obmas | ropsdeli | oOmias | ropsiuedt | oOmias | ropsden | o0 XOJIOTHOM
(B TOM B (B TOM k (B TOM ] (XxoogHOM | MK TOpSYEH
qrcIie Do qrcIie ! qrcIie Dira W TOpsueii) € B
ropsiae ropsiae ropsiae p tat qm ) 4o - 4o
i) i) i) D g
ot ot tat
qu,m 4y q.&r.u
1 3 4 5 6 7 8 9 10
Kuabie noma 360 115 400 130 20 10,9 0,3 (300) 0,2 (200)
1 >xurtenp
Tocmunuyot 300 180 300 180 30 16 0,3 (300) 0,2 (200)
1 npoxuBaroIInit
BonbHUIBI 200 90 200 90 12 7,7 0,3 (300) 0,2 (200)
1 xoiika
Canaropuu u 1omMa 150 75 150 75 12,5 8,2 0,2 (100) 0,14 (60)
OT/IbIXA
1 xolika
Ionuknunuxu 13 5,2 15 6 2,6 1,2 0,2 (80) 0,14 (60)
1 6onBHOI B cMEHY
JleTckue TOMIKOIbHBIC 25 105 35 18 8 0,2 (100)| 0,14 (60) 25
YUpeRIeHUS
1 peberok
Ilpaueunvie 75 25 75 25 75 25 [To TexHOMOTHYECKIM
1 kr cyxoro Oeibs JTAHHBIM
AJIMUHUCTpPaTUBHBIE 12 5 16 7 4 2 0,14 (80) 0,1 (60)
31aHus
1 paboraromuii
YueOHbIC 17,2 6 20 8 2,7 1,2 0,14 (100) 0,1 (60)
3aBEJICHHS
1 yqamuiics u
npenoaaBaTesb
TIpeanpusitus 12 4 12 4 12 4 0,3 (300) 0,2 (200)
00ILECTBEHHOTO
[UTaHUs
1 ycnoBHoe 61110710
Maezazunot 250 65 250 65 37 9,6 0,3 (300) 0,2 (200)
nPOO0BOILCHIBEHHBLE
1 paborarormuii B
cMeHy unu 20m2
TOPTrOBOTO 3ajia
Mara3ussl 12 5 16 7 4 2 0,14 (80) 0,1 (60)
IIPOMTOBApPHbBIE
1 paborarontuii B
CMEHY
IHapuxkmaxepckue 56 33 60 35 9 4,7 0,14 (60) 0,1 (40)
1 paGouee mecTo B
CMCHY
Kunomeampeol 4 1,5 4 1,5 0,5 0,2 0,14 (80) 0,1 (50)
1 mecto
Knyowt 8,6 2,6 10 3 0,9 0,4 0,14 (80) 0,1 (50)
1 mecto
CtaavioHbI U
CIIOPT3aJIbI:
IS 3pUTenei 3 1 3 1 0,3 0,1 0,14 (60) 0,1 (40)
1 mecTo




q1st ciopremenoB | 100 60 100 60 9 5 0,2 (80) 0,14 (50)
1 ciopTcMeH
IInaBaTenpHBIC
OaccelHEI:
TOIOJIHEHHE 10 - - - - - - -
Oacceiina

% eMKocTH OacceiiHa B
CYTKHU
JUIsl 3pUTeeit 3 1 3 1 0,3 0,1 0,14 (60) 0,1 (40)
1 mecTo
Jost 100 60 100 60 9 5 0,2 (80) 0,14 (50)
CIIOPTCMEHOB
1 ciopTcMeH
JymeBbie B OBITOBBIX - - 500 230 500 230 0,2 (500) | 0,14 (270)
TIOMENICHUSIX
1 mymi. ceTtka B
CMCHY
Topsauue yexa - - 45 24 14,1 8,4 0,14 (60) 0,1 (40)
1 uen. B cMeny
Ocmanvhbie yexa - - 25 11 9,4 4.4 0,14 (60) 0,1 (40)
1 yen B cMeHy
Pacxon Boxbr Ha 3-6 - 3-6 - - - - -
IIOJIUBKY
1 M2
B npennpusTHIX 00IMECTBEHHOTO MUTAHUS KOJMYECTBO PEANN3YEMBIX OJI0]] B 4ac CIEAyeT ONpeAeysTh o hopmyIe:
rae: = 2,2mn,
¥ — KOJHUYECTBO MOCaJI0YHBIX MECT ;
m— KOJIMYECTBO MOCAI0K, TPHHUMAEMOE JIJISl CTOJIOBBIX OTKPBITOTO THTIA M Kade paBHBIM 2; IS CTOJIOBBIX TIPH
MIPOMBINUICHHBIX TPEANPHUITUAX U CTYJACHUYCCKUAX CTOJOBBIX -3; JUIsl peCTOpaHoB 1,5.
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Ilpunoscenue 13
3nauenusn Koagppuyuenmos a. 0711 onpeoeneHuss pacuemHvlx pacxo0o8 600l

3HAYEHMS KOD®®UIUEHTOB ¢
npu P (Phr) > 0,1 u N <=200

N P (Phr)

0,1 0,125 | 0,16 0,2 025 | 0316 | 04 0,5 0,63 0,8

0,39 0,39 0,40 0,40 0,40 | 040 | 040 0,40 | 0,40 | 0,40
0,58 0,62 0,65 0,69 0,72 | 0,76 | 0,78 0,80 | 0,80 | 0,80
0,72 0,78 0,83 0,90 0,97 1,04 1,11 1,16 1,20 1,20
0,84 0,91 0,99 1,08 1,18 1,29 1,39 1,50 1,58 1,59
10 0,95 1,04 1,14 1,25 1,38 1,52 1,66 1,81 1,94 1,97
12 1,05 1,15 1,28 1,41 1,57 1,74 1,92 2,11 2,29 | 2,36
14 1,14 1,27 1,41 1,57 1,75 1,95 2,17 2,40 | 2,63 | 275
16 1,25 1,37 1,53 1,71 1,92 | 2,15 2,41 2,69 | 296 | 3,14
18 1,32 1,47 1,65 1,85 2,09 | 2,35 2,55 2,97 324 | 353
20 1,41 1,57 1,77 1,99 2,25 2,55 2,88 324 | 3,60 | 3,92
22 1,49 1,67 1,88 2,13 2,41 2,74 | 3,11 3,51 394 | 433
24 1,57 1,77 2,00 2,26 2,57 | 293 3,33 3,78 | 427 | 4,70
26 1,64 1,86 2,11 2,39 2,73 3,11 3,55 4,04 | 4,60 | 5,11
28 1,72 1,95 2,21 2,52 2,88 3,30 | 3,77 430 | 494 | 551
30 1,80 2,04 2,32 2,65 3,03 3,48 3,99 4,56 | 527 | 5,89
32 1,87 2,13 2,43 2,77 3,18 3,66 | 4,20 482 | 5,60 | 6,24
34 1,94 2,21 2,53 2,90 3,33 3,84 | 442 5,08 592 | 6,65
36 2,02 2,30 2,63 3,02 348 | 4,02 | 4,63 5,33 6,23 | 7,02
38 2,09 2,38 2,73 3,14 362 | 420 | 484 5,58 6,60 | 7,43
40 2,16 2,47 2,83 3,26 3,77 | 4,38 5,05 5,83 6,91 7,84
45 2,33 2,67 3,08 3,53 4,12 | 4,78 5,55 6,45 7,72 | 8,80
50 2,50 2,88 3,32 3,80 | 447 | 5,18 6,05 7,07 852 | 9,90
55 2,66 3,07 3,56 4,07 4,82 | 5,58 6,55 7,69 | 9,40 | 10,80
60 2,83 3,27 3,79 4,34 5,16 | 598 | 7,05 8,31 | 10,20 | 11,80
65 2,99 3,46 4,02 4,61 5,50 | 6,38 | 7,55 8,93 | 11,00 | 12,70
70 3,14 3,65 4,25 4,88 5,83 6,78 8,05 9,55 | 11,70 | 13,70
75 3,30 3,84 4,48 5,15 6,16 | 7,18 855 | 10,17 | 12,50 | 14,70
80 3,45 4,02 4,70 5,42 6,49 | 7,58 9,06 | 10,79 | 13,40 | 15,70
85 3,60 | 4,20 4,92 5,69 6,82 | 7,98 9,57 | 11,41 | 14,20 | 16,80
90 3,75 4,38 5,14 5,96 7,15 8,38 | 10,08 | 12,04 | 14,90 | 17,70
95 390 | 4,56 5,36 6,23 7,48 8,78 | 10,59 | 12,67 | 15,60 | 18,60
100 4,05 4,74 5,58 6,50 7,81 9,18 | 11,10 | 13,30 | 16,50 | 19,60
105 420 | 492 5,80 6,77 8,14 | 9,58 | 11,61 | 13,93 | 17,20 | 20,60
110 4,35 5,10 6,02 7,04 847 | 9,99 | 12,12 | 14,56 | 18,00 | 21,60
115 4,50 5,28 6,24 7,31 8,80 | 10,40 | 12,63 | 15,19 | 18,80 | 22,60
120 4,65 5,46 6,46 7,58 9,13 | 10,81 | 13,14 | 15,87 | 19,50 | 23,60
125 4,80 5,64 6,68 7,85 9,46 | 11,22 | 13,65 | 16,45 | 20,20 | 24,60
130 4,95 5,82 6,90 8,12 9,79 | 11,63 | 14,16 | 17,08 | 21,00 | 25,50
135 5,10 6,00 7,12 8,39 | 10,12 | 12,04 | 14,67 | 17,71 | 21,90 | 26,50
140 5,25 6,18 7,34 8,66 | 10,45 | 12,45 | 15,18 | 18,34 | 22,70 | 27,50
145 5,39 6,36 7,56 8,93 | 10,77 | 12,86 | 15,69 | 18,97 | 23,40 | 28,40
150 5,53 6,54 7,78 9,20 | 11,09 | 13,27 | 16,20 | 19,60 | 24,20 | 29,40
155 5,67 6,72 8,00 9,47 | 11,41 | 13,68 | 16,71 | 20,23 | 25,00 | 30,40
160 5,81 6,90 8,22 9,74 | 11,73 | 14,09 | 17,22 | 20,86 | 25,60 | 31,30
165 5,95 7,07 8,44 | 10,01 | 12,05 | 14,50 | 17,73 | 21,49 | 26,40 | 32,50
170 6,09 7,23 8,66 | 10,28 | 12,37 | 1491 | 18,24 | 22,12 | 27,10 | 33,60
175 6,23 7,39 8,88 | 10,55 | 12,69 | 15,32 | 18,75 | 22,75 | 27,90 | 34,70
180 6,37 7,55 9,10 | 10,82 | 13,01 | 15,73 | 19,26 | 23,38 | 28,50 | 35,40
185 6,50 7,71 9,32 | 11,09 | 13,33 | 16,14 | 19,77 | 24,01 | 29,40 | 36,60
190 6,63 7,87 9,54 | 11,36 | 13,65 | 16,55 | 20,28 | 24,64 | 30,10 | 37,60
195 6,76 8,03 9,75 | 11,63 | 13,97 | 16,96 | 20,79 | 25,27 | 30,90 | 38,30
200 6,89 8,19 9,96 | 11,90 | 14,30 | 17,40 | 21,30 | 25,90 | 31,80 | 39,50

o <lie W "N V]
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3HAYEHUSA KODOOPUILUEHTOB a
npu P (Phr) <= 0,1 u ar060m N, a Tak:ke npu P (Phr) > 0,1 u yucae N > 200

NP (NPhr)

NP

NP

NP

NP

[ x4 x4 4 x4
(NPhr) (NPhr) (NPhr) (NPhr)

Menee 0,015 | 0,200 | | 0,64 | 0,767 | | 10,0 | 4,126 58 16,22 | | 330 | 76,80
0,015 0,202 | | 0,66 | 0,779 | | 102 | 4,185 59 | 1645 | | 335 | 77,88
0,016 0,205 | | 0,68 | 0,791 | | 104 | 4,244 60 | 16,69 | | 340 | 78,96
0,017 0,207 | | 0,70 | 0,803 | | 10,6 | 4,302 61 | 16,92 | | 345 | 80,04
0,018 0210 | | 0,72 | 0,815 | | 10,8 | 4,361 62 | 17,15 | 350 | 81,12
0,019 0212 | | 0,74 | 0,826 | | 11,0 | 4,419 63 | 17,39 | | 355 | 82,20
0,020 0215 | | 0,76 | 0,838 | | 11,2 | 4,477 64 | 17,62 | | 360 | 83,28
0,021 0217 | 1 0,78 | 0,849 | | 114 | 4,534 65 | 17.85| | 365 | 84,36
0,022 0219 | | 0,80 | 0,860 | | 11,6 | 4,592 66 | 18,09 | | 370 | 8544
0,023 0222 | | 0,82 0872 | 11,8 | 4,649 67 | 1832 || 375 | 86,52
0,024 0224 | | 0,84 | 0,883 | | 12,0 | 4,707 68 | 18,55 | | 380 | 87,60
0,025 0,226 | | 0,86 | 0,894 | | 12,2 | 4,764 69 | 18,79 | | 385 | 88,67
0,026 0,228 | | 0,88 | 0905 | | 124 | 4,820 70 | 19,02 | | 390 | 89,75
0,027 0,230 | | 090 | 0916 | | 12,6 | 4,877 71 19,25 | | 395 | 90,82
0,028 0233 | | 092 | 0927 || 128 | 4934 72| 19,48 | | 400 | 91,90
0,029 0235 | | 094 | 0937 | | 13,0 | 4,990 73 19,71 | | 405 | 92,97
0,030 0237 | | 0,96 | 0,948 | | 13,2 | 5,047 74 | 1994 | | 410 | 94,05
0,031 0239 | | 0,98 | 0959 | | 134 | 5,103 75 | 20,18 | | 415 | 95,12
0,032 0241 | | 1,00 | 0,969 | | 13,6 | 5,159 76 | 2041 | | 420 | 96,20
0,033 0243 | | 1,05 | 0,995 | | 13.8 | 5215 77 12064 | | 425 | 97,27
0,034 0245 | | 1,10 | 1,021 | | 140 | 5,270 78 | 20,87 | | 430 | 98,34
0,035 0247 | | 1,15 | 1,046 | | 142 | 5326 79 | 21,10 | | 435 | 99,41
0,036 0249 | | 120 | 1,071 | | 144 | 5382 80 | 21,33 | | 440 |100,49
0,037 0250 | | 1,25 | 1,096 | | 14,6 | 5437 81 | 21,56 | | 445 |101,56
0,038 0252 | | 1,30 | 1,120 | | 14,8 | 5492 82 | 21,69 | | 450 |102,63
0,039 0254 | | 135 | 1,144 | | 150 | 5,547 83 | 22,02 | | 455 |103,70
0,040 0256 | | 1,40 | 1,168 | | 152 | 5,602 84 | 2225 | | 460 |104,77
0,041 0258 | | 145 | 1,191 | | 154 | 5,657 85 | 22,48 | | 465 |105,84
0,042 0259 | | 1,50 | 1,215 || 156 | 5,712 86 | 22,71 | | 470 |106,91
0,043 0261 | | 1,55 | 1,238 | | 158 | 5,767 87 | 22,94 | | 475 |107,98
0,044 0263 | | 1,60 | 1,261 | | 16,0 | 5,821 88 | 23,17 | | 480 |109,05
0,045 0265 | | 1,65 | 1,283 | | 162 | 5876 89 | 2339 | 485 |110,11
0,046 0266 | | 1,70 | 1,306 | | 164 | 5,930 90 | 23,62 | | 490 |111,18
0,047 0268 | | 1,75 | 1,328 | | 16,6 | 5,984 91 | 23,85 | | 495 |112.25
0,048 0270 | | 1,80 | 1,350 | | 16,8 | 6,039 92 | 24,08 | 500 |113,32
0,049 0271 | | 1,85 | 1372 | | 17,0 | 6,093 93 | 2431 | | 505 | 114,38
0,050 0273 | | 1,90 | 1,394 | | 17,2 | 6,147 94 | 2454 | | 510 | 11545
0,052 0276 | | 1,95 | 1416 | | 174 | 6,201 95 | 24777 | | 515 |116,52
0,054 0,280 | | 2,00 | 1437 | | 17,6 | 6,254 96 | 2499 | | 520 117,58
0,056 0283 | | 2,1 | 1479 | | 17.8 | 6,308 97 | 2522 | | 525 | 118,65
0,058 0286 | |22 | 1,521 || 18,0 | 6,362 98 | 2545 || 530 |119,71
0,060 0289 | |23 | 1,563 | 182 | 6415 99 | 25,68 | | 535 |120,78
0,062 0292 | |24 | 1,604 | | 184 | 6469 | | 100 | 2591 | | 540 |121,84
0,064 0295 | |25 | 1,644 || 18,6 | 6522 || 102 | 2636 | 545 |12291
0,065 0298 | | 2,6 | 1,684 | | 188 | 6575 || 104 | 2682 || 550 |123,97
0,068 0301 | |27 | 1,724 | | 190 | 6,629 | | 106 | 2727 || 555 |12504
0,070 0304 | |28 | 1,763 | | 192 | 6,682 | | 108 | 27,72 || 560 |126,10
0,072 0307 | |29 | 1,802 | | 194 |6734 | 110 |2818 || 565 |127,16
0,074 0309 | |30 | 1,840 | | 19,6 | 6,788 | | 112 | 28,63 | | 570 |12822
0,076 0312 | |31 | 1,879 | | 198 | 6840 | | 114 |2909 || 575 |129,29
0,078 0315 | |32 | 1917|200 |6893 || 116 |2954 || 580 |13035
0,080 0318 | |33 | 1954|205 | 7,025 || 118 | 29,89 | 585 |13141
0,082 0320 | |34 | 1,991 | | 21,0 | 7,156 | | 120 | 30,44 | | 590 |132,47
0,084 0323 | |35 2029 | 21,5 | 7287 || 122 3090 | 595 |133,54
0,086 0326 | |36 | 2065|220 | 7417 || 124 |3135 | 600 |134,60
0,088 0328 | |37 2102|225 | 7547 || 126 |31,80 | 605 |135,66
0,090 0331 | |38 | 2138|230 | 7677 || 128 |3225 | 610 |136,72
0,092 0333 | |39 | 2174|235 | 7806|130 |3270 || 615 |137,78
0,094 0336 | | 40 | 2210|240 | 7935|132 |3315|| 620 |138.84
0,096 0338 | | 41 | 2246 | | 24,5 | 8,064 | | 134 | 33,60 || 625 |139,90
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0,098
0,100
0,105
0,110
0,115
0,120
0,125
0,130
0,135
0,140
0,145
0,150
0,155
0,160
0,165
0,170
0,175
0,180
0,185
0,190
0,195
0,20
0,21
0,22
0,23
0,24
0,25
0,26
0,27
0,28
0,29
0,30
0,31
0,32
0,33
0,34
0,35
0,36
0,37
0,38
0,39
0,40
0,41
0,42
0,43
0,44
0,45
0,46
0,47
0,48
0,49
0,50
0,52
0,54
0,56
0,58
0,60
0,62

0,341
0,343
0,349
0,355
0,361
0,367
0,373
0,378
0,384
0,389
0,394
0,399
0,405
0,410
0,415
0,420
0,425
0,430
0,435
0,439
0,444
0,449
0,458
0,467
0,476
0,485
0,493
0,502
0,510
0,518
0,526
0,534
0,542
0,550
0,558
0,565
0,573
0,580
0,588
0,595
0,602
0,610
0,617
0,624
0,631
0,638
0,645
0,652
0,658
0,665
0,672
0,678
0,692
0,704
0,717
0,730
0,742
0,755

4,2
43
4.4
45
4.6
4,7
4.8
4.9
5,0
5.1
5.2
53
5.4
5,5
5.6
5,7
5.8
5.9
6,0
6,1
6,2
6,3
6,4
6,5
6,6
6,7
6,8
6,9
7,0
7.1
72
73
74
7,5
7.6
7.7
7.8
7.9
8,0
8,1
8,2
8,3
8,4
8,5
8,6
8,7
8,8
8,9
9,0
9,1
9,2
9,3
9.4
9,5
9,6
9,7
9,8
9,9

2,281
2,317
2,352
2,386
2,421
2,456
2,490
2,524
2,558
2,592
2,626
2,660
2,693
2,726
2,760
2,793
2,826
2,858
2,891
2,924
2,956
2,989
3,021
3,053
3,085
3,117
3,149
3,181
3,212
3,244
3,275
3,307
3,338
3,369
3,400
3,431
3,462
3,493
3,524
3,555
3,585
3,616
3,646
3,677
3,707
3,738
3,768
3,798
3,828
3,858
3,888
3,918
3,948
3,978
4,008
4,037
4,067
4,097

25,0
25,5
26,0
26,5
27,0
27,5
28,0
28,5
29,0
29,5
30,0
30,5
31,0
31,5
32,0
32,5
33,0
33,5
34,0
34,5
35,0
35,5
36,0
36,5
37,0
37,5
38,0
38,5
39,0
39,5
40,0
40,5
41,0
41,5
42,0
42,5
43,0
43,5
44,0
44,5
45,0
45,5
46,0
46,5
47,0
47,5
48,0
48,5
49,0
49,5
50

51

52

53

54

55

56

57

8,192
8,320
8,447
8,575
8,701
8,828
8,955
9,081
9,207
9,332
9,457
9,583
9,707
9,832
9,957
10,08
10,20
10,33
10,45
10,58
10,70
10,82
10,94
11,07
11,19
11,31
11,43
11,56
11,68
11,80
11,92
12,04
12,16
12,28
12,41
12,53
12,65
12,77
12,89
13,01
13,13
13,25
13,37
13,49
13,61
13,73
13,85
13,97
14,09
14,20
14,32
14,56
14,80
15,04
15,27
15,51
15,74
15,98

136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190
192
194
196
198
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325

34,06
34,51
34,96
3541
35,86
36,31
36,76
37,21
37,66
38,11
38,56
39,01
39,46
39,91
40,35
40,80
41,25
41,70
42,15
42,60
43,05
43,50
43,95
44,40
44,84
45,29
45,74
46,19
46,64
47,09
47,54
47,99
48,43
49,49
50,59
51,70
52,80
53,90
55,00
56,10
57,19
58,29
59,38
60,48
61,57
62,66
63,75
64,85
65,94
67,03
68,12
69,20
70,29
71,38
72,46
73,55
74,63
75,72

630
635
640
645
650
655
660
665
670
675
680
685
690
695
700
705
710
715
720
725
730
735
740
745
750
755
760
765
770
775
780
785
790
795
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1250
1600
2000

140,96
142,02
143,08
144,14
145,20
146,25
147,31
148,37
149,43
150,49
151,55
152,60
153,66
154,72
155,77
156,83
157,89
158,94
160,00
161,06
162,11
163,17
164,22
165,28
166,33
167,39
168,44
169,50
170,55
171,60
172,66
173,71
174,76
175,82
176,87
178,98
181,08
183,19
185,29
187,39
189,49
191,60
193,70
195,70
197,90
200,00
202,10
204,20
206,30
208,39
210,49
212,59
214,68
216,78
218,87
271,14
343,90
426,80
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Ilpunoscenue 14.
Hopmamuenvie mpebosanusn no ycmanosxe mpyoonpoeooHou apmamypsl

BOJOIPOBO/I XOJIOJJHOM M TOPSTYEN BOJIbI

Bopno3sanopnas B ocHOBaHUH CTOSIKOB CHulI 2.04.01,
apMmarypa [Ipu 3aK0JIBIIOBAaHHBIX IO BEPTUKAIHN CTOSIKAX — B m.10.5

BEpXHEHN UX YaCTU

[Ipu 3aK0JIBLIOBAaHHOM CUCTEME — JIJIS1 OTKJIFOYEHHUSI

Ka)KJIOT0 MOJIYKOJIbLIa

Ha oTBeTBNEHUAX OT MarucTpain

Ha BBOIIE B KBapTHPY (HOMED)

Ha oTBeTBIECHHSX, MUTAIOIIMX 5 MU OOJIBIIIE

TOYEK BOojiopazbopa

[lepen HapyXKHBIM MOJTUBOYHBIM KPAHOM

Ilepen cMBIBHBIM 6aUYKOM yHHTa3a

Ilepen BomoHarpeBarensiMu

Ilepen cTupanbHON MalIMHOM-aBTOMATOM ITactiopt

MAaIIHHbI
[Iepen mocygoMoe4HOM MalIMHOM [Tacopr
MAaIIHHbI

Ilepen ruppomaccaxHOl BaHHOM [Tacniopt BaHHBI

Ilepen rugpomaccakHbIM TylIeM [Tacnopt nyma

[lepen ¢uIbTPOM MUTHEBOI BOJIBI CO CMEHHBIMU [Tacnopr

(GUITBTPYIOMIMMH JJIEMEHTAMH bunpTpa
BonocnyckHas B HWKHMX TOYKaX CHUCTEMBI CHullI 2.04.01,
apMmarypa m.9.15

Y ocHOBaHUs CTOAKOB nepen 3anopHoit apmatypor | CHull 2.04.01,

CTOSIKA n.10.4.

[Tocne BomocyeTunka (1Mo X0y BOJIbI) TEpe/T CHulI 2.04.01,

3aI0pHOM apMaTypoi n.11.6.
[TonuBOYHBIH Ha xaxnpie 60 m nepumetpa 3ganus ( y HapyxkHoi | CHull 2.04.01,
KpaH CTEHBI) n.10.7.

B mycopoc6opHnoii kamepe mycopripoBoma  ( CHuII 2.04.01,

ropsiuasi 1 XoJI0JAHasi BOJIa) n.10.11

B rapnepo6ax paboueit 01e3K b1 3arps3HEHHBIX CHuII 2.04.01,

MIPOU3BO/ICTB m.10.12 (B

B o6miecTBeHHBIX YOOPHBIX 3IaHMSX C

B y6opHBIX ¢ Tpems u Gonee yHUTa3aMu ropsiueit BOAOM K

B yMBIBanbHBIX IIOMELIEHUAX IIPU YUCIIE [IOJIMBOYHBIM

YMBIBAJILHUKOB 5 U OoJee KpaHaMm

B nymieBpix momMemnieHus X npyu 4ucie aymen 3 u HOABOAUTCS

ooJiee ropsa4das u

B nomemenusx, rae npeaycMoTpeHa MoKpast X070IHas BOJIA)

yOOpKa 1moJoB
Kpan co Ha BBOZE B KBapTUpy (B KauecTBE IEPBUYHOTO CHulI 2.08.01.
HITYLIEPOM U CpEeJIICTBA MOXKAPOTYIIICHUS ) n.3.1a
[IUTAHTOM
mnHol 15M
Perynarop Ha BBOzE BopomnpoBoja, ecnu gasienue HapyxHoi | CHull 2.04.01,
JIaBJICHUS CETH IPEBBINIACT BeTu4nHy (4,5 6ap + morepu a0 m.10.9

HIDKHEH BOJOPa300pHOM TOUKN)

Ha xaxnom sipyce cuctemsl 7151 34aHUI BBICOTOM

6onee 40Mm.
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OO6partHblii Ha yuacTkax cucremsl , nogatouiux ropsuyto soay | CHull 2.04.01,
KJIanaH K TPYNIIOBBIM CMECUTEISM m.10.16
Ha uupkynsmuonsHom Tpy6orposoae I'BC nepen
MPUCOEANHEHUEM €r0 K BOJOHArPEBaTENI0
Ha Gaitnace o6patHoro Tpybonposoaa 'BC
TEPMOPETYIIATOPY (TPEXXOTOBOMY CMECUTEIIO)
Ha nupkymsimmmonnom tpyo6omnposone ['BC nepen
MPUCOSANHEHUEM ero K 00paTHOMY TpyOOIpOBOTY
TEIJIOBOM CETH B CUCTEMAaX C HEMOCPEICTBEHHBIM
BOZOPa300pOM U3 TPYOONIPOBOIOB TEIIJIOBBIX CETEH
[Tocne BomocYeT4YMKA HA MUPKYISALHUOHHOM CHulI 2.04.01,
Bojonposoje 'BC ml11.1
BonocueTunk Ha BBOE B 31anume CHulI 2.04.01,
Ha BBOzIe B KBapTUPY n.11.1
Ha BBOZIE OTBETBIIEHUH K OTZIEIIBHOM IpymIie
notpeduTeneil (marasus,ouc, CKJIaa U T.11.)
Ha mopmaromiem u o6patrHom tpybompoBone 'BC
COCTEMBI BOJASAHOI'O OTOIVIEHU S
Bonozanopnas VY OCHOBaHHUS CTOSIKOB CHuII 2.04.05
apmarypa B Hagane u KOHIIE TOATaXXHOTO m.3.37
HUPKYJISIUOHHOTO KOJIbLIA IPH
TOPU30HTAIILHON PA3BOJKE
JlJ1st OTKITFOUeHMS OTAEIbHBIX BETBEH, KOJIEII, CHuII 2.04.05
CTOSIKOB n.3.60
JI71s OTKJIIOYEHHSI YaCTH OTOIMUTENbHBIX
nprOOpPOB B TOMEIIEHUSIX, KOTOPBIC
HCIIOJIB3YIOTCS STHU30INYECKHI
Cnycknas apmarypa | Ha kaxxnom crosike nepen 3anopHoii apmaryport | CHull 2.04.05
CO MTYILEPOM B Hauajie 1 KOHIIE MOA3TaKHOI'O m.3.37
HUPKYJISIUOHHOTO KOJIBILIO IPU
TOPU30HTAIILHON PA3BOJKE
Bo3ayxooTBoquuku | B BepXHHX TOUKaX CHCTEMBI CHuII 2.04.05
n.3.43
Perynupyromias VY oTonuTenbHBIX MPUOOPOB (Kpome CHuII 2.04.05
apMarypa rapaepoOHbBIX, AYIIEBbIX, KJIJOBbIX, 1n.3.59
JIECTHUYHBIX KIJIETOK, TAaMOYPOB)
Tepmoperynsaropsl VY oTONUTENBHBIX PHUOOPOB KHUIIBIX U CHullI 2.04.05
0OIIECTBEHHBIX 30aHUI n.3.59
TEIIJIOBBIE ITYHKTbBI
Bono3amopnas Ha momaroriem u o6patHoM TpybompoBoe ipu | CI141-101,
apmarypa BBOJIe U Bbixoae u3 TII 1n1.4.42

Ha BcacpIBaro1ieM u HarHeTaTeIbHOM NaTpyOKe
Hacoca

Ha TOJIBOJISAIIUX U OTBOJSIIUX TPYOOTIPOBOIaX
Ka)XJI0r0 BOJOMOI0TPEBATEIIS

CnyckHas apMarypa

CO MITYIIEPOM

I[J'I}I CJIMBA BOJIbI C BOJOHArpeCBaTeCIsd

CII41-101, n.4.7

Ha oOpaTHbIX TpyOOTIPOBOIAX KAXIOU U3 CIl41-101,
CHCTEM MOTPeOICHHSI TeIIOTHI 11.4.49
B HM3mmx To4kax TpyoonpoBo10B ClI41-101,
Ha komnexropax (Dy He menee 25mm) n.4.50

Knanan

MPEAOXPAHUTEIBHBIN

Ha BomoHarpeBarene co CTOpOHBI HarpeBaeMou
CpeJibl

CII41-101, m.4.7.
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Ha pacmmpurensHom Gake

CII41-101,
m.4.35

Ha xomnekrope mopmaromiero TpyoomnpoBoia

CII41-101,
11.4.64

Bo3nyxooTrBoguuk

Ha Bogonarpesarene

CII41-101,

n.4.7

B BbICIINX TOUYKaX TPyOOIPOBOIOB

CII41-101,
11.4.50

OunbTphl rpydoit
OYHCTKH
(TpsI3eBUKM)

Ha MOJAIOIIEM TPYOONpOBOJE NMPH BBOJE B
TEIUIOBOM IIyHKT HENOCPEACTBEHHO IIOCIE
IIEPBOM 3alIOPHON apMaTyphl

Ha 00paTHOM TPYOOIIPOBOJIE TEpPe]
PETYJIMPYIOUIMMH YCTPONUCTBAMU, HACOCAMH,
npubopamMu yuera

CII41-101,
1.4.36

OuibTpsI cETYATHIE
dbeppoMarHuTHHIE

Hepez[ MCXaHHMYCCKHMMH BOJOCUCTUNKAMU

Hepe/:[ IUIACTUHYATHLIMHU TEIIJI000MEHHUKAMU

CII41-101,
n.4.37

Knanan oOpartHsii

Ha [UPKYISIIIHOHHOM TPYOOTIPOBO/IE CHCTEMBI
TOpsTYETo BOJOCHAOKECHHUS ITepe]T
MPUCOEAMHEHUEM €Tr0 K 00paTHOMY
TPYOOIIPOBOTY TEIUIOBBIX CETEH B OTKPBITHIX
CHCTEMAX TEINIOCHAOKEHNS NIIH K
BOJIOIOJIOTPEBATEIISIM B 3aKPBITHIX CUCTEMAaX
TEI0CHA0KEHUS

Ha TPYOOTPOBOJIE XOJIOTHOM BOIBI TIEPE
BOJIOTIOJJOTPEBATEISIMUA CUCTEMBI TOPSYETO
BOJIOCHA0KEHUS 32 BOJIOMEPaMH IO X0y BOJIbI

Ha OTBETBJICHUHU OT OOpaTHOrO TPpyOOIpoBoIa
TEIJIOBOM CETH IEPE]] PETYJIATOPOM CMEILLIECHUS
B OTKPBITOM CHUCTEME TETUIOCHA0KECHUS

Ha TpYOOIPOBOJIE MEPEMBIUKH MEXTY
MOIAIOIITUM U 00OpaTHBIM TPYOOIIPOBOIAMH
CUCTCM OTOIJICHUS WJIN BCHTUWISALIUA ITPpU
YCTaHOBKE CMECHUTEIIHHBIX WIIH
KOPPEKTUPYIOMINX HACOCOB Ha MOJIAOIIEM HIIN
00paTHOM TPYOOIIPOBOJIE STUX CUCTEM

HA HarHETaTeILHOM MaTpyOKe KaXKA0ro Hacoca
JI0 3aJIBMIKKH TPH YCTAHOBKE 00JIee OJTHOTO
Hacoca

Ha 00BOJTHOM TPYOOIIPOBOE Y
IIOoAKAYMBAKOIINX HACOCOB

Ha MOJIUTOYHOM TPYOOIIPOBOIE CHUCTEMBI
OTOIUICHUS MPU OTCYTCTBUM Ha HEM Hacoca

CII41-101,
m.4.58

ManomeTp
MIOKAa3BIBAIOIINHI

II0CJIE 3aIIOPHOM apMaTypsl Ha BBOJE B
TEIJIOBOM IIYHKT

MOCJIC y3JIa CMCHICHUSA

JI0 U TIOCJIE PETYJISTOPOB JIaBICHUS

Ha MMO/IAIONINX TPYOOIIPOBOIAX MOCIIE 3aIIOPHOM
apMaTypbl Ha K&KJOM OTBETBICHHUH K
crcTeMaM MOTPEeOICHHS TETUIOTHI U Ha
00paTHBIX TPYOOIPOBOAX IO 3AIIOPHOU
apMaTyphl - U3 CHCTEM ITOTPEOJICHHS TEIUIOTHI

CII41-101,
n.8.10
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HA BXOJA€ U BHIXOIE TPyOOIPOBOIOB
TpEIolIe M HarpeBaeMoul BOIBI I KaKIOu
CTyHeHI/I BO,Z[OHOI[OFpGB&TGJIGfI CUCTEM
TOpsSiYero  BOJOCHAOKEHUS W OTOIUICHUS
(m.8.11)

nepea BCaCbIBarOIMMU U ITOCJIC
HarHeTaTEeIbHBIX NAaTPYOKOB HacoCoB (11.8.12)

[ITyuepst qus
MaHOMETPOB

J10 3aIIOPHOM apMaTyphl Ha BBOJE B TEILIOBOM
IYHKT TPyOONPOBOAOB BOJSHBIX TEIIOBBIX
ceTe

710 ¥ TIOCJIE TPSI3EBUKOB, (PUIBTPOB U
BOJIOMEPOB

TepmomeTpel
IIOKa3bIBAIOLIHE

MOCJIE 3alIOPHOM apMaTyphl Ha BBOJIE B
TEIJIOBOM MYHKT

Ha TpyOOIPOBOaX BOJSHBIX TEIUIOBBIX CeTei
[IOCJIE y3J1a CMELICHUS

Ha 00paTHBIX TPYOOIIPOBOAAX U3 CUCTEM
HOTPEOICHNUS TEIUIOTHI IO X0y BOBI ITEPe
3aIBUKKaAMH

CII41-101,
m.8.10

Ha BXOJAE€ M BBIXOJAE TPYOOIPOBOIOB
TPEIOLIE M HAarpeBaeMoOW BOIBI I KaXKIOW
CTYIIEHH BOJIONIOAOTpEBATENEH CHCTEM
TOpSYEeT0 BOJOCHA0KECHUS U OTOTIICHHUS.

CII41-101,
n.8.11

1. He nmomyckaeTcst pa3MeIeHre apMaTyphbl, IPEHAXHBIX YCTPOUCTB, (hJIAHIIEBBIX U PE3bOOBBIX COCTMHEHHIN
B MCCTax MNPOKJIAIKH pr6OHpOBOI[OB Haa ABCPHBIMU U OKOHHBIMHU IIPOCMaMH, a TAKXKC HaZl BOpOTaMU
2. MaHoMeTphbl, yCTaHaBIMBaeMbIe Ha TPyOOIIPOBOIaX ¢ TeMIiepaTypoil Termionocutens 10 105°C, nomkHbI

IPUCOCTUHATECA Yepe3 TpexxonoBod Kpan. I[lpu Oonpmieil TemmepaType TEIUIOHOCHUTENS KpoMe

TPEXX0JIOBOTO KpaHa JA0JKHA yCTaHABIMBATHCS CU(POHHAs TPyOKa.

3. Tepmomerpsl Ha TpyOONMpOBOAAX IOJKHBI OBITH YCTAHOBJICHBI B THJIb3aX, a BBICTYMAIOIIAs YacTh
TepMOMETpa JOHKHA OBITH 3amuieHa ompaBoil. Ha TpyOompoBomax ¢ YCIOBHBIM IPOXOJOM 110 57 MM

BKIIFOYUTCIIBHO B MCCTC YCTAHOBKU TCPMOMCETPOB CICAYCT NPCAYyCMATPUBATh paCIIUPUTCIIb.
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Ilpunooscenue 15

D udpaaTuveckue xapakmepuc ek mpye npy wepoxosamocmn 8,01 v
TN I 0 Z6xi 0 4l 5
v W [ BT | W | BT | v C [ BT | v W | BT | v I0°C | AT
e (s Tin'a M'c [e'm | TEa'm W' Nam | Ta'm Me Ta'm Mame | ar'c [am | Tin'm
0088 | 2536 | 1413 | o0 | Bozd | 2482 | 0031 | 3286 | 1016 | 0 | 115 0355 | 00i2 | 0443 | 0137
0177 [ 5072 | 2753 | G090 | 1805 | 13,02 | 0088 | 6,578 | 4105 | 0,038 | 2300 | 4507 | 00Xl | 027 | 0273
0,263 | 15L% | 9663 | 0140 | 2407 | 2464 | 000 | 9661 | 537 | 0,037 | 3,452 | *455 | 0035 | 1,33 | 0,081
0354 | 214 150:% Bigo | S5se | sn?e | 0427 [ 1305 [ 3402 [ 6073 [ 4603 | 4062 | 0047 | 177 | 1308
n.442 | 332 2447 0240 | p2a4 [ 6024 | 0150 | 2646 | 2087 [ o094 [ 5754 | 6003 | oose [ 2207 | 1,934
033 | 4432 | 339 0298 113 [#2eE | 0191 | 30t5 [ 27 | o013 | 6905 | €25 | o7 | 2esl | 2661
0619 | 5804 | 244% | 0348 | 1470 | 1085 | 02X [ 510% [ 3761 | 6,133 [ 1475 | S0E? | o.0ER | 3004 | 3485
00 | 7353 ) S6R0 GA9% | 1860 [ 1370 | @355 [ 6478 | 4T 51 | @450 | 18463 B306 | OO | G001 | 4403
0.7%6 | 901 M27 | 0446 | 2298 | 1746 | 0287 | 796 | k38 |aoly [ 2289 | 16 | o@0s | 7377 | 541
negs | 1083 | gapl [oave | a7s3 | 2ink [03sE{es7r | 703 [oass (3753 | 2009 [ oai7 | 8ET1 | 63506
0,873 | 1230 | 10104 | 0347 | 3264 | 230 035 [ 113,01 | #2565 | 0307 | 3252 | MBS | 0.0 | 104% | 7687
12 | 14%1 1184 597 | 38001 [ 2002 | 032 [ 1507 | 650 [ 9226 | 3TET [ XVE | Q04 | 12Y [ 8.95
113 [ 1715 | 1368 nea7 | 373|333 [oqne [ 1515 [ M4s (o245 (4357 [ 3595 [ oasz | 1404 [ 103
133p [ 1953 | 1778 0697 | 4978 [ 3835 [044s [ 1725 [ 1300 (0264 (406 [ 353 [ ousd | 13es [ 1172
1327 | 2278 | 2002 0,746 | 5617 | 36.5 | 0478 | 1946 [ 1483 | 0283 | 55097 | 4505 | 0075 | 1804 | 13.23
LA1& [ 2556 | 2337 0,006 | 6238 | 3004 | 051 | 2199 | 1684 [ 0,300 | 6266 | 4598 | O.0E7 | 0019 | 1481
L34 | 2843 | 2485 0846 | 6992 [ 5492 |05 | 2423 [ 3gss [ 037 | e067 | 560 | 0099 | 2245 | 1647
1385 | 3154 | 2746 0896 | 28 | 6068 | 0573 | 267k [ 2035 |03 | 77 5648 | 0311 | 2481 | 182
L3l | 3475 | 3019 0045 | B40.5 | 6603 | 0605 | 2043 [ 2764 [ 0358 | 8464 [ ezoe [ 0272 | 2738 [ 20
1766 | 3809 | 3304 0,995 | 0092 | 7348 | 0.637 | %23 | 3483 | 0,397 | 5230 | &i91 | 0234 | 2684 | 2084
L83& | 4157 | 3601 Loas | 1on2 [ g2 | 069 | 3507 | 271 0396 | 1008 | 7396 | o246 | 325 | 2383
L&46 | 4319 | 3010 1095 ] 1098 [ #9736 [0.700 [ 3604 [ 2947 (o415 [ 104 | s3ou [ pasy | 3535 | 2586
2035 | 4g9 | 4232 L125 | 1187 [ 9473 | 0733 [ 4112 [ 3192 [ 0433 [ 1182 [ 7k | o260 | 381 | 2793
2123 | 5284 - | 4365 1394 | 1278 [ 1024 | o7se | 443 | 343 0452 | 1274 | '9ck7 [ o281 | 4108 | 3001
2217 | 5687 | 4011 1743 ] 1373 [ 1103 [ o796 | 4758 [ 3701 [ 0470 [ 1368 | towz [ 0297 | 4400 [ 3234
23 BI03 | 5268 1294 | 1520 [ 1185 | 0678 5096 [ 3983 | 049 | 1465 [ 10DE | 0304 | 4732 | 3464
1380 | 6533 | 5660 1344 | 1625 [ 1270 [ 0Es | 5444 [ 4264 [ o509 | 1566 [ 1095 [ 0306 | 3048 | 37
2477 | 6976 | 5§30 1393.] 1734 [ 1357 [oEez | seod [ 4534 (o328 | 1e68 [ 1276 [ n3ze | 5376 [ 30.43
2366 | 1430 a2 L4493 | 1846 | 144K (LG | 8169 | 4833 (0346 [ 1774 1350 | 03w [ 5717 | 41893
I5H [ 7 | 6416 1493 | 1962 | 1541 | 0.9% | 6546 | 3161 [ 0365 | 1882 | 13 | D351 | 606s | 4449
2743 | B3g5 | 6B23 1793 | 2080 [ 1636 [ 0987 | 6032 | 5478 [ o584 [ 1ooa | 1531 [ 0363 | 6435 [ 47.02
2831 | Beal | 7241 1592 2202 [ 1735 | 1069 | 7329 [ sg03 | o603 | 2108 [ 1621 | 0374 | 6797 | 4951
281 [ oasn | vema 1642 | 23256 [ 1835 [ 181 | 7vad [e13e [osax [ 2204 [ ama | oass [ 7ier | 5037
301 [ 0911 | RLA 1697 | 2434 | 1940 | 1063 | B149 | &410 [ 0640 | 1344 | 1207 | D39k | 7552 | 5339
L742 | 2585 [ 2046 | 1105 | £57.3 | &E3 066 | 14654 | 1904 | 0409 | 7945 | 6021
179 avie [ 2196 | 1147 [ o006 | 710 0,678 | 150 03 | o471 | B3ds [ 6331
Le4l | 2855 [ 2268 | 1078 | 2448 [ 7538 [ 0697 [ 2717 | 2504 | 0433 | B7.56 | 66.48
1891 | 2095 | Z382 | 1,01 | 900 | 7936 | 0716 | 2847 | FROE | 0444 | 9174 | a902
1941 | 3138 [ 2500 [ 1.742 | 1035 | 32 0,735 | 208 1314 | 0456 | el [ 73.03
1991 | 3284 [ 2620 | 1274 | 1083 [&7ir | o078 | 3104 | M22 | nase | 1004 | 7641
224 | 4059 [ 3361 | 1433 | 1380 [sost | ogds | 3e27 [ 3w | osee | 1233 | 8432
3480 | 4008 | 3060 | 1,59F | 166& | 1313 | 0,943 | 460 TEE5 | 0585 | 1431 [ 1139
2737 | 5831 | #7434 | 1752 | 1976 | D565 | 1036 | 5438 | 431 | 0543 | 752 | 1352
2986 | 6326 | 5365 [ 1em [ 23pe [oeag [ 003k [ 6333 [ sos [ o7or| oew [ 1381
37335 784 [ 644 [ 207 | 7ees [ 2132 [ 1235 [ 7284 [ 584 [ 076 | 2347 [ 1826
220 | 3048 | 247 [ 19 | 4574 | es0 | omie | 2e72 | 2eay
3380 | 3450 | 3780 | 1413 [570 7504 | OETT | 3605 | 2363
Z35 [ amTe | 3139 | 1508 | I0BS . | ®55 | 093% | 3375 | 659 |
270 | 4325 | 3514 [ 1e | 1213 | ess | ooss | 3754 | 297
E7 [ 4708 [ 3004 [ bems [ 1343 | poar [ posa [ A4z | 3men
3185 | 5g07 | 4771 | 1885 | 1031 | 034 | 11T | 402% | 303 s
T062 | 2232 | IBI0 | A0 | JILL | 5967
TEI8 | 1974 | MI4 | LEIE | 0366 | vanl
i (377 [ 2o [ 1ET2 | s [ maaz
139 | 4691 | 3&71 | 1006 | 1470 | 1177
1,768 | 5684 | 4725 | 234 | 1777 | 1432
470 [ &333.2 | 722l | 2825 [ 2660 | 2173
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Ilpunooscenue 16

nﬂ.l'ﬂ'&‘jlﬂ FESLTE OITRDBIIIG RO OTONCERRBIAMN HENTOTRPOSERH WM I Py aa i, Buiimv

] AT=Tren | O | 2 3 1 3 A 7 b o Taaa
- Trozo EEEHE
14 20 Q.38 -1 1833 | 108 1127 | 11,74 1221 | 1268 13,14 1351 Bepr.
1L12 L&Y | 12,13 12,79 | 13355 | 139 1446 | 1501 1557 it 13 TopRs
3 14,08 14,53 15,02 1549 15,945 16,43 169 1737 17,84 18,31 Bept.
1754 | 1853 1905 | 1975 | X34 | MM M4 | 2214 2274 1334 TopRs
ETH] 20520 | 2By [ALSs | 220G XS | XM 230 | 2401 | 2453 2514 Bepr-
2382 16.25 1500 1754 317 X8 B2 046 20l 307 11,38 Topmz
0 TR 2536 2801 947 3003 3058 iL13 AL.69 AT.2F A1R1 Eqr.
Moe | 3477 | 3545 | 3614 | WRT | 3750 1518 | 3BEA 38 55 44023 Topa:
i) 3336 | 3392 | 3447 | 3503 | 3559 | 3559 3o [ 3026 | 3T El 1837 Bepr.
43316 £24.08 44 E1 4552 45,25 3697 4607 48,42 49 14 49 BS Topma
0 4150 4149 42309 43,59 44,29 44, 849 4549 a5.0n 46 68 471,28 Bepr.
5341 3407 | 5494 | 5570 | 3644 | 3723 S7.0% | 5875 59.52 ) 28 Tope:
M il 10,75 | 1x34 | 1293 | 13,52 | 14,10 | 1460 528 | 1587 1645 1704 Bepr.
1363 1462 1511 18,02 16,71 1741 18,10 1820 1950 19 Tommz
E1i] 1763 | 18X | 1880 1939 | 1908 | 257 e |2 | 2233 0 Bapt
2248 [ 2323 | 2399 - | 2474 | 2549 | MM 26,00 [ 2773 2848 2033 Tapas
440 2560 | 2833 | 2687 | 276X | XI5 | 0L 2055 [ 3009 | 3083 irAa? Bepr.
1208 1150 i160 34,40 35,30 35,10 16,90 33.TO 3E S0 19 3] Topmz
30 I | 3551 | 362 369 3146 3B I | 3G9 | 40360 | 4108 Bepr.
$2.71 | 4356 | 4441 | 4527 | 4612 | 4697 4783 | 4369 | 4954 .39 TepRa
& $E77 | 4240 | 4307 | 4386 | 4459 | 4528 4505 | 4665 | 4735 | 4805 Bepr.
54 33 5523 5614 57.04 .45 58 B5 50 TH &0 66 &a1.57 6247 Topmz
Fu SRAT | 5322 | 5387 | WATE | 5547 | 022 0T | A2TF | 5847 22 Bepr
6593 | ATEE | AEE4 | 6980 | POV | TLLTI a6 | TAED 1458 T4.53 Topma
M ] 1480 | 1584 | 1835 | 1713 | 1287 | 1882 13 [ 2001 | X083 2160 Bepr.
1757 1845 1913 2021 21,08 11,66 2> 84 13 T2 24 60 15 48 Togms
3 X35 | 2360 | 2384 | 2958 | 253F | 2607 MY | X5A | 2831 5 Bapr.
231 | 2925 | 3009 | 3103 | 3208 | 33402 3396 | 3491 35 86 36 BN Topes
a0 324% | 3313 J401 | 3492 | 3574 | 3655 I736 | 3817 | 3899 198 Bepr.
40,3 4l.31 4232 43,12 44,33 435,34 1534 47 1% 4E 56 49 37 Togmz
il 4352 | 248 L5068 | 4556 | 4744 | 4852 49200 | 30407 | 5093 51.83 Bepr
5037 | 53R | 523% | 5340 | 40 [ 3541 642 | 5743 S8 44 .45 Topes
A 5271 | -5358 [ 5447 [ 5534 | 5622|5710 5708 | 3885 | 5973 [ Bepr
&7 691 701 TL.3 TL5 FEN T4.7 750 770 T8.13 Togmz
70 G605 | 6659 | 6754 | GRES | GORZ | PTT TLTL | 7263 | T340 7454 Begt_
B35 4.7 5910 | 8710 | BB.30 | B 49 06k | $LET | 9307 G 2 Toprs
iz 210 1837 | A%2% [ 2032 213 | 2320 | 2 1388 | 248 a1 26,62 Bep1
2067 | 2275 | 2384 | 2492 | Mg 271 2ELT | x5y | 3034 3142 Topms.
30 155 | 2847 [ 293% | 3031 | 3023 | 3214 3307 | 3556 | 3449 354 Bepr.
3482 | 3608 | 3705 | 3842 | 3957 | 4074 4191 | 4307 | 4424 45 40 Topms
A0 4007 | 4107 [ 4207 [ 4307 | 44407 | 45.08 46,08 | 4708 | 4808 | 4909 Bapr.
4073 | a08Y | S2FM | 5346 | 347 5505 AT1E | 5243 5987 TR Topes
30 5400 | 55 | 5635 | 5743 | 3851 | 9h S068 | SETT | G2 A5 6393 Bapr

66,06 | 6737 | 686% | TOOL | V133 [ ¥1ab TIOR [ TH30 | a6l 7784 | Topmy
6301 | 660 67.18 | 6826 | 6835 | 7043 | FES] | 726 J368 | M47 | Bgr
B385 [ 8325 | 8663 | BROG | BO44 | MBS | T34 | 9364 | 9504 644 | Topm:
SE48 B163 E3EL B4.97 BS. 14 731 EE4T | E9.63 0.8 G196 Bept.
1031 | 1dde [ 1061 | 2075 | 109 1104 fl1e | 1134 [ 1148 | 1164 | Topms

0 1] ZET] ) 3384 | 34588 (3602 | 3735 | B39 | FO5E [FOGE | 31T | 3293 | Bepy
2675 [ 2807 | 2941 | 5075 | 3208 | 3343 ) BTR [ 3GL0 | 3743 3.7 | Togms
k1] 306 | 353 | 3633 | 3747 | 3861 3574 4087 | 42,01 4314 o Bepr.
4304 [ 4448 | 25510 | 4054 | 48TE | W22 ) SL6F [ 5RO0R | 5452 ] Topm:
40 4948 | 5071 | SI06 | 53019 | M43 | 5567 | 5691 | SENS (59358 | 6062 | Bspr
L3 | 676 | 6420 | 65BX | 675G | 6REW 42 [ TLey | 7398 | 75 Topmz
30 G6,84 6% 18 69,3 TL.B6 72.19 73,33 TdEGR | TG.X0 1A THET Bepr

BI.26 | B2ER | B451 | BS14 | BTG | 8939 | Lpl | 9243 | 942 2389 | Topm:
BOXL | BE55 | RRER [ 8423 | BS56 | BeOO | ERAY [ BOST | 8091 §234 | Hepr.
103 1047 | 105 | 1082 | 098 ) 1117 1135 | 103 1168 1185 | Togmz
1004 101.8 103.3 104.7 106.2 1076 10 1005 111.% F13.3 Bepr

1266 [ 1384 | 1502 | 152 1338 | 1354 1375 | 1353 1411 1429 | Topss
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Ilpunooscenue 17

h'i"'

aibdl

Confirmation

16 x 2.0 and 20 x 2.0 press fitlings Type “VTM" from

Vesta Trading
Professor Katschalow Sir. 11
195272 Sti. Pelersburg

were tested by KME GERMANY AG & Co, KG as follows:

Dimensional test

The dimensions were compared with the specified values from Vesta (see attached lechnical
drawing from VESTA)

Result:

All values are into the specification.

All tested fitlings (16x2.0, 20x2.0) could be plugged easily on the correlaling

Q-lec® tubes.

Pressure test

Q-tec® tubes 16 x2 mm and 20 x2 mm with the correlating fittings were
lestad by increasing pressure and high temperature ( zero up to 10 bar, 60"C).
Result-

After 15000 cycles the connections were ok, no leakage.

Additional we lested the under pressure ( -0.8 bar, > 1 h) behaviour

Result: the connections were ok, no leakage

From the technical point of view the VESTA fitting Type “VTM" 16 x 2.0 and 20 x 2.0 could be
use logether with the Q-lec® tube.*

-~

O Heeedees
KME Garmany AG & Co, KG
Plumbing Tubes Quality Assurance

Osnabrick, 10.08.2008

Attachment: technical drawing of VTM prass filtings
Atachment: * comment page 173
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KME lNepmanua AG & Co. KG KM E

NMoarsepxaoeHue

16x20wn 20 x 20 npecc dymunr Tin “VIM™ ot

Vesta Trading
¥n. MNpod Kavanoea, 11
195272 Cankr-Tetepbypr

Brinv npotecTupoeadsl KME GERMANY AG &Co. KG

TecT paamepa

CpaeHMBAMNMCE PA3MEPE! C HOPMWPOBAHHEIMK 3HAYEHWAMM (2303HHEIMK BENWUKMHAMK ) KoMNaHuW Vesta
(cm. TexHuueckai yepTex B npunoxeHn VESTA)

Peaynetart:

Bce BenuuMHbl COOTEETCTBYIOT MX TEX XaPaKTepUCcTUEaM (COBNARAKT © TEMU, YTO HA YepTexe )

Bce npotecTupoeanHeie duTHHrM (16x2.0, 20x2.0) MoryT BT nerko

NogcosaMHEHE ¥ COOTBETCTEY WM C-tec® tpyham.

TecT DaBneHWA

O-tec® Tpybet 16 x2 mm 1 20 x2 MM ¢ COOTBETCTEYHOLMMIA PUTHHTAMUK DB
NPOTECTHPOBAHE! MYTEM YBENMUYEHWA JARMEHWA W BEICOKOW TEMNEPATYPH | HONL A0
10 6ap, 60°C).

Peaynetart:

Mocne 15000 umknoe coeguHeHWA DEINKW B NOPRAKE, HAKAKOW

npoTeury. [JononHuTensHo DeinM NpoTec TMPOBaHEI MO, OaBNSHWEM (-

0.8 bar, = 1 h). PeayneTat: coegmHeHuA Bbinu B NOpAAKE, HUKAKOW

NPOTEUKM.

C textuueckoi ToukM 3peHmna dmmar VESTA tin "WVTM" 16 x 2.0 u 20 x 2.0 moxeT beimb
MCNONE30BaHel BMecTe ¢ O-tec® Tpybon.

KME Germany AG & Co_KG
Plumbing Tubes Quality Assurance

Q Heeeee
Osnabruck, 10.09.2008
BroweHue: TEXHWUECKMIA YepTex Npect uTHHra
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Ilpunosxcenue 18

Hpumep pacuema yCciiO6H020 CmoAKa Ha O0ONOJIHUMENbHbLE HaAnpA}CeHus
Om U3MEHEHUA memnepanypol u om cobcmeenHnozo eeca

Pacuemnas cxema cmosxa

B =

1200

c
300

2500

500

2800

d
15&'

3000

2500

==

Hcxoonvie oannwie:

Crosx MIIT wu3 tpy6st 32x3,0 B Toukax B u H KpenuTcs K
CTaJIbHBIM Pa3BOJASILIUM TPyOOIIpOBOAAM

(mpuHUMAIOTCS B KAYECTBE JKECTKUX omop). B y3nax a,b u ¢
PacIo0oKEHbI ATaKHbIE TPOMHUKOBBIE OTBEeTBIECHHS U3 MIIT 16x2,0 ,
3aKpeIUIEHHbIE OT BEPTUKAIBHOTO CMEILIEHHS Ha 33JaHHBIX
paccTosHUAX OT CTosAKa. Tpedyercs onpeAenuTs Haludue
CBEpXHOPMAaTUBHBIX HAPSHKEHUN B 3JeMEHTaX TpyOOoIrpoBoia B
ycnoBusX 2-To kiacca skcruryataruu (AT=90°C).

Pewenue:

I'eomeTpuueckuil eHTp cToOsAKa (6€3 yueTa OTBOJIOB, IPUHUMAEMBIX 32
yIpyTUe Onopbl) HaXoAuTcs Ha paccTosHuu L/2=9500/2=4750 mm ot
ocu onopsl H (Mexny onopamu a u b).

OnpenensieM cyMMbI KO3 GUIIMEHTOB YIIPYTrol peakluy ONop BHIIIE U
HUKE T€OMETPUYECKOT0 LIEHTPA:

=2,09
20 6 s (005 20, 20
Ly L b H/mwm;
EI 3EI
G, =3 3H +—=° =3-900-(290235+—21938J=
l, [, 1000° 150
=1,837 H/mmMm.

Haxonum temnepaTypHoe cMenIeHne BEpXHEH U HUKHEN TOUKHU
CTOSIKA:

~ aL AT ( G, J_ 0,000026 -9500-90 - 1,8
(1 | (2,095 +13837) -9500] (2,09
900-273

ZSLB
14 (G, +2G, )L\ 2G, +2G,
EF
= 9,015 Mm
AL AL AT [ 3G, ]_ 0,000026 -9500-90 - 2,095
L= -
14 &Gy +2G, L) (26, +3G, (1+ (2,095+1,837)~9500) (2,095 + 1.837)
EF 900-273
=10,281 Mm.

3Has cMelleHre KpailHUX Omop , MOYKHO HAaWTH CMENIEHUE TPOMHUKOBBIX YNPYTUX OMOpP U3

COOTHOIICHHA:

Al
A LML ). a
AL, 272

_ALOSL-y)

b

0,5L

Al; — cMenieHrne MpOMEXKYTOUYHON OTIOPHI;
Al- cMenieHne KpaiHel onopsl;
Yy — PacCTOSIHHE OT OJKalIel KpalHel Onmophl 10 TPOMEKYTOUHOM OTIOPHI.

Al

Al (05L-y) 9,015-(0,5-9500-1200)

‘ 0,5L

_AL(05L—y) 9,015-(0,5-9500-3700)

=6,738mm
0,5-9500

Al
0,5L

=1,993mm
0,5-9500
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_ Al (0,5L-y) 10,281-(0,5-9500 —3000)
“05L 0,5-9500
3Has IepeMeneHNs , MOXKHO OIPE/ICNTh HAPSDKEHHUS B CTEHKaX TPYO B HanOoJIee OMacHBIX CCUCHHSAX
(pacuet BeneTcs B TabauuHON (hopme)

Al =3,788mm

Onopa B Onopa H Ornopa a Omnopa b Omopa ¢
Ycunue (H) +16,48%* -0,81* -6,66* +0,095%* +1,48%
3EIAl
N = IE
Hsrubaromuit momeut | 149 8,28 25,2 0,19 9,98
(Hmwm)
M = NI
Hanpspokenue B crenke | 0,082 0,005 0,09 0,0007 0,036
( MIIa)
o=M/W

*3nak «narocy - cuna Ha 2uOKY10 Onopy Oelcmseyem 66epx, 3HAK «MUHYCY» -6HU3.

Kak BuaHO U3 pe3yabTaToB pacueTa, eciau IPUHUMATh BO BHUMaHUE TOJIBKO TeMIlepaTypHble aedopmanuu,
TO CHCTEMa MOJHOCTHIO YAOBJIETBOPSET HOPMAaTHUBHBIM TpeboBanusMm (6<1,5 MIla).

J7is cpaBHEHMSI MOKHO PACCUMTATh HAIMPSHDKEHUST B CTEHKAX TPYO ATOM )K€ CHCTEMBI TOJIBKO OT
COOCTBEHHOTO Beca 3alOJTHEHHOTO CTOSIKA.

Bec crosika ¢ Bogoii coctaBut: P=0,901x9,5= 8,56 xT.

Cymma ko3 durierToB yrpyroii peakiuu: £G=2,095+1,837=3,932 Hwm.

Cwmemenne crosika moJi cooctBeHHBIM BecoM: Al= Pg/>G= 8,56 x9,8 /3,932 = 21,33mm

Onopa B Onopa H Ornopa a Omnopa b Ornopa ¢
Vewnue ot -38,99 -1,67 -37 -1,01 -4,69
cobereennoro Beca (H)
N3rubarommii MomeHt | 831 36 800 22 100
(Hmwm)
Hampsixenue B crenke | 0,46 0,02 2,91 0,08 0,36
( MIIa)

[Ton neficTBreM COOCTBEHHOT'O Beca OIopa «a» IMEePexXOauT B 00JacTh HEIOMYCTUMBIX HaNpsHKEHUH

u usrubaromux MoMeHToB (6>1,5 MIla; M>412 Hmm).

CyMMapHbIe Harpy3Kd M HaPSDKEHHUS TIPU y4eTe TeMIepaTypHbIX Aedopmaruii 1 CoOOCTBEHHOTO Beca:

Onopa B Onopa H Ornopa a Omnopa b Ornopa ¢
Vewnue (H) -22,51 -2,48 -44,17 -0,92 -3,21
Hsrubaromuii momeut | 480 53 942 19,6 68,4
(Hmwm)
Hampsixenue B crenke | 0,26 0,029 3,43 0,071 0,25
( MIIa)

U3 pacuera BUAHO, UTO TEMIIEpAaTypHbIE eopMalii BEPTUKATIBHOTO CTOSIKA Pa3rpyKaroT YIOpyrue
OTIOPBI, PACTIOJIOKEHHBIE BBIIIE TEOMETPHUECKOTO IIEHTPA, M JOTOJTHUTEIHHO HATPY>KAIOT HUKHHE OTIOPBI.

Pacuer mokazas, 4To HEOOXOIMMO YBEIMUYUTH YIIPYTUE CBOWCTBA OMOPHI «@», IOCKOJIbKY N3TMOAIOIHii
MOMEHT y OCHOBaHHUs o1nopsl gocturaet 942 Hum BMecto pomyctumoro 412 HmMM. D10 MOKHO caenatb,
YBEJIMYUB JUAMETP TPyObl, YBEIMUUB IJICUO BbIJIETa KOHCOJIM WM YCTAHOBUB Ha CTOSKE HETIOABM)KHYIO
OTopy, KOTOpasi BOCIIPUMET Ha ce0s1 COOCTBEHHBIN Bec cTosika. [locme dero TpeGyeTcst 3aHOBO
MIPOU3BECTH JePOPMAITMOHHO-TIPOYHOCTHOHN pacyeT CTOSIKA.
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Ilpunoscenue 19

Tabauya cpedonecymouHnwvix pacxo0oe 600bl N0 NOmMpedumenam

(013 pacuema no CI1.30.1330.2012)

IotpeduTens

En.u3m.

Cpennuit
CYTOYHBIN
pacxon
oomuii,
a/cyT

Cpennuit
CYTOYHBIN
pacxon
I'B, n/cyT

IIponomxu

TEJIbHOCTh

BO/I0pa300
pa, 4

Kunsre
3TaHUS

1.1.

C BOZONPOBOZOM
1 KaHaJu3aiuen
6e3 Baum, [ u 11
K.3.

KHUTCIIb

100

40

24

1.2.

C BOZONPOBOZOM
¥ KaHaJIM3amuen
0e3 BauH, Il 1
IV k3.

KUTCIIb

110

45

24

1.3.

To xe, ¢
ra3ocHa0XeHHEM
,Iun Il k3.

KHUTCIIb

120

48

24

1.4.

To xe, ¢
ra3ocHa0KEeHHEM
I u IV k.3,

KHUTCIIb

135

55

24

1.5.

C
BOJIOIIPOBOJIOM,
KaHanu3auuei u
BaHHAMH C
BOJIOHATPEBATEIIS
MH,
paboTaromumu
Ha TBEPIAOM
tormge, [ u 11
K.3.

KUTCIIb

150

60

24

1.6.

C
BOJIOIIPOBOJIOM,
KaHaau3amuen u
BaHHAMH C
BOJIOHArpeBaTess
MH,
paboTaromumMu
Ha TBEPJIOM
toruuBe, 11l u
IVkas3

KHUTCIIb

170

70

24

1.7.

To xe, ¢
Ta30BBIMH
BOJIOHArpeBaTels
mu, [ u Il k.3.

KUTCIIb

210

85

24

1.8.

To xe, ¢
ra3oBBIMH
BOJIOHArpeBaTess
vy, [lulV k.3

KHUTCIIb

235

95

24

1.9.

C
LIEHTPAIU30BAHH
BIM TOPSYUM
BOJIOCHAO)KEHHE
M U CHISTYAMU
BanHamu, [ u II
K.3.

KHUTCIIb

230

95

24

1.10.

C
LEHTPAITN30BaHH
BIM TOPSTIHM
BOJIOCHA0KEHHE
M H CHASYHMH
BanHamu, Il u

KUTCIIb

260

105

24
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IVkas3

To xe, ¢
BaHHAMH JUTHHOMN
6osee 1500-1700
mm, [ u I k.3.

KHUTCIIb

250

100

24

1.12.

To xe, ¢
BaHHAMH JJIMHOW
6ozee 1500-1700
mM, I u IV k.3

KUTCIIb

285

115

24

OO1mEeXuTHS

2.1.

¢ o0ImuMHI
nymieBbivu, [ u 11
K.3.

KHUTCIIb

90

50

24

2.2.

¢ o0mumMmI
nymessiv, 111 u
IVk3

KUTCIIb

99

55

24

2.3.

C IyIlIaMH TIpU
BCEX JKHJIBIX
komHarax, [ u Il
K.3.

KUTCIIb

140

80

24

24.

¢ lyIlamMu Ipu
BCEX JKHITBIX
koMmHarax, Il u
IVk3

KHUTCIIb

161

92

24

T'ocTrHULIEI,
MaHCHUOHATHI U
MOTEJIHA

3.1.

¢ obmmMH
BaHHAMH H
nymamu, [ u 1T
K.3.

KUTCIIb

120

70

24

3.2

¢ o0ImumMHu
BaHHAMH U
nymamy, I u IV
K.3

KHUTCIIb

132

77

24

3.3.

C IyIIaMH BO
BCEX HOMepax, |
ull k3.

KUTCIIb

230

140

24

3.4.

C IyIIaMH BO
Bcex HoMepax, 111
ulVkas

KUTCIIb

264,5

161

24

3.5.

C BaHHBIMHU BO
BCEX HOMepax, |
ull k3.

KHUTCIIb

300

180

24

3.6.

C BaHHBIMHU BO
Bcex HoMepax, 111
ulVkas

KHUTCIIb

345

207

24

Bonpauie:

4.1.

¢ o0ImumMHu
BaHHAMH U
nymramu, [ u 1T
K.3.

KUTCIIb

120

75

24

4.2.

¢ obmmMH
BaHHAMH H
nymwamy, [T u IV

K.3

KHUTCIIb

132

82,5

24

4.3.

C CaHUTapHBIMHU
y3/1amu,
PUOIMKEHHBIMU
K manatam, [ u II

KHUTCIIb

200

90

24
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4.4.

C CAaHUTapHBIMU
y3J1aMH,
PUOIMAKEHHBIMU
K nmanatam, [II n
IVk3

KHUTCIIb

220

99

24

4.5.

HMH(pEKIHOHHEIE,
Inllkas.

KHUTCIIb

240

110

24

4.6.

HUH(EKIHOHHBIE,
ulV k3

KHUTCIIb

264

121

24

Canatopuu u
JIOMa OTAbIXa

5.1.

¢ o0ImumMHu
nymramu, [ u 1T
K.3.

KHUTCIIb

130

65

24

5.2.

¢ o0ImumMHI
nymamy, I u IV
K.3

KHUTCIIb

149,5

74,75

24

5.3.

C IyIIaMH TIpU
BCEX JKUIIBIX
komHarax, [ u Il
K.3.

KUTCIIb

150

75

24

54.

¢ yIlamu Ipu
BCEX KHIIBIX
koMmHarax, Il u
IVk3

KHUTCIIb

172,5

86,25

24

5.5.

C BaHHAMH TIPH
BCEX JKUIIBIX
komHarax, [ u Il
K.3.

KUTCIIb

200

100

24

5.6.

C BaHHaMH IpU
BCEX KHIIBIX
koMmHarax, Il u
IVk3

KHUTCIIb

200

100

24

DU3KYJIBTYpHO-
03JI0POBUTEIBH
BI€ YUPEKICHUS

6.1.

CO CTOJIOBBIMH Ha
nonydabpukarax
, 6e3 cTUpKH
Oenbst, [ u 11 k.3.

1 MecTO

60

30

24

6.2.

CO CTOJIOBBIMH Ha
nonyabpukaTax
, 6e3 cTHpKH
oenbs, [T u IV
K.3

1 mecToO

69

34,5

24

6.3.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
TpadyevyHbIMH, | 1
k3.

1 mecTO

200

100

24

6.4.

CO CTOJIOBBIMH,
paboTaromumMu
Ha ChIpbE, U
npadeqHbIMy, 111
ulVks

1 mecToO

220

110

24

JlomKoJIbHBIE
obpazoBaTelnb
HbIE
YUPEKACHUS

C JHEBHBIM
npeObIBAHIEM
JIETEH:

7.1.

CO CTOJIOBBIMH Ha
nonyabpuxaTax
LIl k3.

1 pebenok

40

20

10
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7.2.

CO CTOJIOBBIMH Ha
nonyhadbpHukaTax
LM u IV k3

1 pebenok

44

22

10

7.3.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBIpbE, U
TpadeyHbIMH, | 1
k3.

1 pebeHOK

80

30

10

7.4.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
npadeqHbIMy, 111
ulVkas

1 pebeHOK

88

33

10

c
KPYIJTIOCYTOYHBIM
npeObIBaHHEM
TeTei:

7.5.

CO CTOJIOBBIMH Ha
nonyabprkaTax
,Iu Il k3.

1 pebeHOK

60

30

24

7.6.

CO CTOJIOBBIMH Ha
noyhabpukaTax
L, u IV k3

1 pebeHoOK

69

34,5

24

7.7.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
npavyeyHbIMH, | 1
Ik.3.

1 pebeHok

120

40

24

7.8.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBIPBE, U
npadedHsiMu, 111
nlVks

1 pebeHok

138

46

24

IIxomsI-
HMHTEPHATHI

C IHEBHBIM
npeObIBaHHEM
eTei:

8.1.

CO CTOJIOBBIMH Ha
nonyadpukaTax
,Iun Il k3.

1 pebeHOK

40

20

10

8.2.

CO CTOJIOBBIMH Ha
noryhabpukaTax
L, u IV k3

1 pebeHoK

44

22

10

8.3.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
npavyeyHbIMH, | 1
Ik.3.

1 pebeHok

80

30

10

8.4.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBIPbE, U
npadedHsiMu, 111
ulV k3

1 pebenok

88

33

10

c
KPYIJIOCYTOYHBIM
npeObIBAHUEM
JieTe:

8.5.

CO CTOJIOBBIMH Ha
nonydabpukarax
LI k3.

1 pebenok

60

30

24
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CO CTOJIOBBIMH Ha
8.6. noyhabpukaTax 1 pebenok 69 34,5 24
LM u IV k3
CO CTOJIOBBIMH,
paboTaromumMu
8.7. Ha CBIPbE, U 1 pe6eH0K 120 40 24
TpadyevyHbIMH, | 1
I k.3.
CO CTOJIOBBIMH,
paboTaromumMu
8.8. Ha ChIpbE, U 1 pebeHOK 138 46 24
npadeqHbIMy, 111
nlV ka3
YyeOHsle 1 yuamuiics
3aB€CHUS C
a 9.1. Lullx3. ul 20 8 8
AYIIEBbIMU npenoaansat
npu 1
TUMHACTHUYCCK
9 | ux3zamax u 1 .
CTOJIOBBIMH, yan-iHHc;[
paboTaronim 9.2. MulV k3 1 22 8,8 8
W HA mpernogaBaT
noyadbpuka b
Tax
1
10.1. Iullks. paboTaroru 15 6 8
10 AIMUHUCTpAT "
WBHBIC 30aHUS 1
10.2. MulV k3 paboraromu 18 7,2 8
"
Ipeanpustus
00IIECTBEHHOTO
Tpesmp MIUTaHUS C
JIPUATHA [PHUTOTOBJICHHEM
0GILLECTBEHHO 11.1. L, 1 6irono 12 4 8
rO IUTAHHS C pean3yemoid B
00e/IeHHOM 3aJIe,
11 IPUTOTOBJICHU TullKa.
€M IIHIIH,
peanuzyeMoit L P—
B 00€ICHHOM 0OIIIECTBEHHOTO
3aJic MHUTaHUs C
11.2. e 1 600 12 4 8
peanuzyemoii B
00eIeHHOM 3alle,
MulVks3
[POJIOBOJILCTBEH 1 pabornuk
Hele (6e3 B CMEHY
12.1. XOJOUITBHBIX i 20 m? 30 12 8
YCTaHOBOK), [ 1 TOProBOro
IIk.3.
3aj1a
[POJIOBOJILCTBEH 1 pabornuk
Hele (6e3 B CMCHY
12 | Mara3uHsl 12.2. XOJIOIMIBHBIX uiau 20 m2 33 13,2 8
ycTaHoBoK), 111 u TOProBOro
IVkas3
3aJj1a
12.3. l'IpI(I)MTOBapHLIe, I 1 pa60THI/IK 20 8 8
u Il k3. B CMEHY
[POMTOBApHBbIE, 1 paGoTHUK
12,4, | phowonep b exteny 22 8.8 8
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13.1. Tullks. 1 GospHOM 10 4 10
13.2. MlulV ks 1 6oabHOM 11 4.4 10
Tlomuknuauku 1
13 |n 133. | Inlixs. paGoTarom 30 12 10
amOysaTtopun ii B cmeny
1
4. I ulV k3 a00TaronIu
13.4 pab 30 12 10
i1 B CMEHY
TOPrOBBIH 341 U 1
14.1, | foxeotmie | paGoraonun 30 12 12
k3. 17}
TOpFOBBIfI 3aI1 U 1
142, | e in | PaboTalonm 30 12 12
IVks3 i
14 | Anreku
nabopatopust 1
HIPUTOTOBJICHUA
14.3. nexapers, 1 11 pa60TfuomI/1 310 55 12
K.3. u
nabopartopust 1
NPUTOTOBJICHUA
14.4. nexapers, 11l u pa60TUa}0Lu1/1 310 55 12
IV k3 u
1 pabouee
15 Iapukmaxepc 15.1. Iullks. MECTO B 56 33 12
Kue CMEHY
1 pabouee
15.2. ulVx3 MECTO B 61,6 36,3 12
CMEHY
Kunoreatpsl, 16.1. ﬁnsz wrenci, Tu 1 yenoBek 8 3 4
TeaTpsl,
KITyOBI 1 1t 3pureneit, 111
16 | mocyroso- 16.2. WV K3 1 yenoBex 8 3 4
pasBieKaTesnb
HbIC 16.3. )IIIH; :pTHCTOB’ Tu 1 yemoBek 40 25 8
yUpexKICHUs >
16.4. ﬁHI;aEEHCTOB’ = 1 yenmoBek 40 25 8
17.1, | wspwrereih I genopek 3 1 4
17.2. inl’{;g ETeneﬁ’ = 1 genoBek 3 1 4
JIIA
(H3KYIBTYPHHKO
17.3. B C y4eTOM 1 yemoBek 50 30 11
17 CTasMoHbI U npuema Jyma, I
CIIOPT3aIbI u k3.
JIIA
(H3KYIBTYPHHKO
17.4. B C y4ETOM 1 yenosexk 57,5 34,5 11
npuema Jyma, 111
nlVkas
17.5. ALt CIIOPTCMEHOB 1 yenmoBex 100 60 11
C y4eTOM mpuemMa
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nyma, [ u I k.3.
IUIsl CIOPTCMEHOB
17.6. ¢ YUCTOMIPHEME | | genoBek 115 69 11
nyma, [T u IV
K.3
18.1. auns sputesneit, [ 1 mecToO 3 1 6
I k.3.
18.2 it 3putenei, 111 1 mecr 3 1 6
L. uIV k.3 €CTO
IS CIOPTCMEHOB
(pusKymbTYypHHK
18.3. OB) ¢ y4eToM 1 genmoBex 100 60 8
npuemMa ayma, [
|g | Tnasares n ks,
HbIe OacCeHHbI
IS CIOPTCMEHOB
(pu3KyIBTYpHHUK
18.4. OB) ¢ y4eToM 1 yemoBek 100 60 8
npuema ayma, 111
ulV k3
Ha TIONOJIHEHHE %
18.5. Gacceiina, [ u 11 BMECTUMOCT 10 0 8
K.3. "
Ha TIOTOJIHEHHE %
18.6. Gacceiina, I1T n BMECTHMOCT 10 0 8
IVk3 u
IUISL MBITBS B
i 1
19.1. MPLIBHOH 1 180 120 3
OIOJIACKUBAHMEM HOCEeTUTEND
B ayuie, [ u Il k.3.
UISL MBITBS B
MBUILHON 1 1
19.2. OIOJaCKUBAaHHEM 180 120 3
8 myme, 11 IV IIOCETUTEID
K.3
TO XK€, C
MIPUEMOM 1
19.3. 03/I0POBHUTEILHBI 290 190 3
x mpouenyp, I u IIOCETUTCIIb
k3.
19 | bauu
TO XK€, ¢
MIPUEMOM 1
19.4. 03/I0POBHUTEILHBI 290 190 3
x mpouenyp, 11l u IIOCETUTCIIb
IVkas3
19.5 IylieBast KaOuHa, 1 360 240 3
T Inllks. MMOCETUTEb
OunHa 1
19.6. LyIieBasl KabuHa, 360 240 3
MulVks IIOCETUTEIb
19.7 BaHHas KabuHa, I 1 540 360 3
o ullks. MOCETUTENh
OuHa. 1
19.8. PETIHAR KA, 540 360 3
MulVks3 IMOCETUTED

225




HEMEXaHU3UPOBa 1 kr. cyxoro
20.1. HHble, [ 1 1T k.3. Oebs 40 15
1 xr. cyxoro
202. HEMEXaHNU3UPOBa yX 40 15
Huble, [T u IV k.3 OcIbs
20 | IIpaueunsie
MEXaHU3UPOBAaHH I xr. cyxoro
20.3. bie, [ n Il k.3. Oebs 75 25
MEXaHU3UPOBAaHH I xr. cyxoro
20.4. pie, [l u IV k.3 Oebs 75 25
1 gen. B
21.1. o0brunble, I u 11 25 11
K.3. CMEHY
11 1 gen. B
21.2. Iogbi‘i:me, u 28,75 12,65
- CMEHY
1 IIpousBoactse c
HHBIC IEXH TEMIOBBIACIICHUS 1 ger. B
21.3. MH CBBIILE 84 45 24
kJx Ha 1M/, [ CMEHY
u Il k.3.
C
TCIINIOBBLACICHUS 1 yell. B
21.4. MU cBbILIE 84 el 45 24
kx Ha 1M/, ITT CMEHY
ulV k3
JyuieBsle B 1 nymesas
OBITOBBIX 22.1. Tullks. ceTKa B 500 270
22 IIOMCHICHUAX CMCHY
TIPOMBIIIEH 1 nymesas
HBIX 22.2. M u IV k.3 CceTKa B 550 297
TpeaPUATUI CMEHY
TPaBsAHOTO
23.1. noxposa, L u Il 1 M2 3 0
K.3.
TPaBAHOTO
23.2. nokposa, [l u [V 1 m2 3,6 0
K.3
233, | (yrbomioro 1 w2 0,5 0
momst, [ u 11 k.3.
¢yrboNIBHOTO >
23.4. nomst, [T u IV k.3 I'm 0’6 0
OCTaJbHBIX
CIIOPTUBHBIX 5
23 Pacxon Boabl 23.5. coopyxenuii, I u I'm 1.5 0
Ha TIOJIUBKY k3.
OCTaJIbHBIX
CIIOPTUBHBIX 2
23.6. coopyemii, 111 | 1,8 0
ulV k3
YCOBEPIICHCTBOBA
HHBIX HOKPBITHIA,
TPOTYapoB,
23.7. iomasueH, 1 m? 0,5 0
3aBOJICKHX
npoe3nos, [ u Il
K.3.
YCOBEPIICHCTBOBA
HHBIX HOKPBITHIA,
23.8. TPOTYapoB, 1 m? 0,6 0
IJIOMIACH,
3aBOJICKHX
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npoesnos, [l u IV
K.3

23.9.

3CIIEHBIX
Haca)JICHUH,
ra3oHOB U
UBETHHUKOB, I u 11
K.3.

23.10.

3EJICHBIX
HaCaXXICHUH,
ra3oHOB U
UBEeTHHUKOB, 11l n
IV k.3

7,2

24

3anuBKa
MMOBEPXHOCTHU
KaTKa

24.1.

ITullks3.

0,5

24.2.

MulVks3

0,5
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Ilpunoscenue 20
Pacxo0wvt 60061 npubdopamu (012 pacuema no CI1.30.13330.2012)

CanurtapHo-
TEXHHYIECKOE
obopynoBaHue

Cpennue 4acoBbIe PacXoIbl BOJIBI, JI/4, B 3aHUAX

TOCTUHMIIBI,
MeIyUpeKICHHS, | OOMEeKUTHS,
y4aeOHBIC JIOMa OTJIbIXa, LIKOJIBI- . Maxkcu
Gauwu, 3aBe/ICHNs, CaHATOPHUH, HHTCPHATHI, TIPEA NPUSTUS Topr MaJbHBIC
TpavieyHBIC, obmmeobpaso- JIOIIKOJTEHbIE 00BEKTHI obuect COOPYIEHHA, CEKYH/IHbIE
TpON3BOA- BaTeNIbHBIC obpaso ¢$uskynsTypH | BEHHOrO Teatpel, pacxoael
JKHUJIBIC CTBOHHBIC HTARHS KHHOTEATpbl,
3AHHS YUpEeKIACHUA, BaTCIIBHBIC orou g 06]J_leCT— 5
TOMCILICHNU, aJIMHHHUCT- YUPEKICHUS, u3KyITB- IIpO10BOIB CTOKOB, 41 ,
MacTepCKue, IPOMTOBAPHBIE TypHO CTBEHHbIE BeHHBIE e
rapaxu paTHBHEIE MarasuHbl JOCYroBOro | MarasuHbl TyasneTsI
3/aHud, HUN Ha3HAuYCHUA
Moiika (B TOM
qucie
naboparopHasi) 446 4+6 8+12 8+12 6+9 1254125 1254125 1,0
€O CMECHUTEIIEM
(B TOM umCITe
Ha THOKOM
[IUTaHTe)
To xe, ¢ 3+5 3+5 6+9 6+9 5+7 120+120 120+120 0,6
a3paTopom
Motika ¢
KpaHom - - - 50+50 50+50 150+150 150+150 1.0
ropsiuei u
XOJIOIHOU
BOJIbI
Hym
MHJIMBHLyaJIbH 5+7 150+150 - - 12+13 - 12+13 0,2
oro
M10JIb30BaHUS
Cuzstuas 6+9 100+100 - 160+160 11+17 - 11+17 1,1
BaHHa
BanHa nymHO# 9+13 125+125 - 160+160 11+17 - 11+17 1,1
1500-1700 Mmm
U HEHUYECKH 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,15
i nyw (6uzne)
Yuura3 co 4 12 14 12 12 12 90 1,6
CMBIBHBIM
6aukoM
Yhuras co 4 12 14 12 12 12 90 1,4
CMBIBHBIM
KpaHOM
- 100+100 - 100+100 25+25 25425 25425 0,5

Hoxxnas BanHa
CO CMECHUTEIIEM
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- 10 10 10 10 10 20 0,1

IMuccyap

Y MBIBATBHUK 2+3 10+10 243 5+7 4+6 20+20 20+20 0,15
CO CMecUTeNeM

Banna

MCAHIHHEIA, - - - 2504200 - - - 23

’HF 20 MM

To xe, co

CMECHTENeM, - - - 300+250 - - - 3,0

’HF B 25 MM

To xe, co

CMECHTENeM, - - - 330+270 - - - 3.0

’HY - 32 MM

Cy0akBanbHas B B B 200+200 B B B 3,0
BaHHa

Banna ¢ - - - 3004200 - - - 3,0
MO/IBOAHBIM

MaccaxeM

Konrpacrnas B - B 200+200 - B B 3.0
BaHHa

PaxoBuna

naBoparopHas 10 20 20 20 20 - - 0,3
BoJOpa3zbopHa

s KOJIOHKA

PakoBHHA CO 4+6 8+12 8+12 8+12 8+12 - - 0,4
cMecuTelleM

[Ipumeuanus

1 IlepBoe umcio - pacxo] XOJIOAHOW BOJBI, BTOPOE - PACX0J] TOPSTUCH BOJIBI.

2 Jlns yHUTa30B, IMCCYapOB U PAaKOBHUHBI JIAOOPATOPHON AaH pacXoi XOJIOIHON BOABIL.

3 B nocienneii rpade npuBeAeHs! pacueTHbIE MAKCHUMAJIbHbIE CEKYHIHbBIE CTOKH.
Ilpunosncenue 21
Pacuemmnuwie pacxoowt 600vi(npu pacueme no CII 30.1330.2012)

Koo Bona PacyeTHbIe pacxobl PH CPEAHEM YaCOBOM pacxoje ( JI/4 ):
mPHOOPOE | pasyeprocts 4 6 8 10 12 14 16 18 20
1 ropu | ji/cek 0,22 0,28 0,33 0,39 0,45 0,5 0,55 0,6 0,65
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001

M3
0,12 0,15 0,17 0,2 0,23 0,26 0,29 0,31 0,33
/4ac
cex 0,17 021 0,26 0,3 0,34 0,39 0,43 0,47 0,5
X0J1
qac 0,09 0,11 0,13 0,15 0,18 0,2 0,22 0,24 0,26
ropu |__CeK 0,23 0,29 0,34 0,4 0,46 0,52 0,57 0,62 0,66
obm | e 0,18 021 0,25 0,3 0,34 0,38 0,42 0,45 0,49
2
cex 0,18 0,22 0,26 0,31 0,36 0,4 0,44 0,48 0,51
X0J1
qac 0,13 0,16 0,19 0,23 0,26 0,29 0,32 0,35 0,38
ropn |_CeK 0,25 0,3 0,36 0,42 0,48 0,54 0,6 0,65 0,7
obm | g0 0,22 0,27 0,32 0,37 0,42 0,47 0,52 0,57 0,61
3
cex 0,19 0,23 0,28 0,33 0,37 0,42 0,46 0,5 0,54
X0J1
uac 0,17 0,2 0,24 0,28 0,32 0,36 0,4 0,44 0,47
ropu |__CeK 0,26 0,32 0,38 0,44 0,51 0,57 0,62 0,68 0,73
odml | g0 0,26 0,31 0,37 0,43 0,49 0,55 0,61 0,66 0,71
4
cex 0,2 0,24 0,29 0,34 0,39 0,44 0,48 0,53 0,57
X0J
ac 0,2 0,24 0,29 0,33 0,38 0,43 0,48 0,52 0,56
ropu |__CeK 0,27 0,33 0,4 0,46 0,53 0,59 0,65 0,71 0,76
odmL | g0 0,3 0,36 0,42 0,49 0,56 0,63 0,69 0,75 0,81
5
cex 021 0,26 0,31 0,36 0,41 0,46 0,51 0,55 0,59
X0J
yac 0,22 0,27 0,33 0,38 0,44 0,49 0,54 0,59 0,63
ropu |_CeK 0,29 0,35 0,41 0,48 0,55 0,62 0,68 0,74 0,79
obm | e 0,33 0,4 0,47 0,55 0,62 0,7 0,77 0,83 0,9
6
cex 0,22 0,27 0,32 0,37 0,43 0,48 0,53 0,57 0,62
X0J
qac 0,25 0,3 0,36 0,42 0,48 0,54 0,6 0,66 0,71
ropu |__CeK 0,3 0,36 0,43 0,5 0,57 0,64 0,71 0,77 0,82
obm | e 0,36 0,43 0,51 0,6 0,68 0,76 0,84 091 0,98
7
cex 0,23 0,28 0,33 0,39 0,44 0,5 0,55 0,6 0,64
X0J1
qac 0,28 0,33 0,4 0,46 0,53 0,6 0,66 0,72 0,77
ropu |__CeK 0,31 0,38 0,45 0,52 0,59 0,66 0,73 0,79 0,85
obm | e 0,39 0,47 0,56 0,64 0,73 0,82 0,91 0,98 1,06
8
cex 0,24 0,29 0,35 0,4 0,46 0,52 0,57 0,62 0,66
X0J1
qac 0,3 0,36 0,43 0,5 0,57 0,65 0,71 0,78 0,84
rop <o 0,33 0,39 0,46 0,54 0,61 0,68 0,75 0,82 0,88
obm | g0 0,42 0,5 0,6 0,69 0,79 0,88 0,97 1,05 1,03
9
cex 0,25 0,3 0,36 0,42 0,48 0,53 0,59 0,64 0,69
X0J1
yac 0,32 0,39 0,46 0,54 0,62 0,69 0,77 0,83 0,9
ropu |__CeK 0,34 0,4 0,48 0,55 0,63 0,71 0,78 0,84 0,91
i R 0,45 0,54 0,63 0,73 0,84 0,94 1,03 1,12 1,21
10
cex 0,26 0,31 0,37 0,43 0,49 0,55 0,61 0,66 0,71
X0J
ac 0,34 0,41 0,49 0,58 0,66 0,74 0,82 0,89 0,96
ropu |__CeK 0,36 0,43 0,51 0,59 0,67 0,75 0,82 0,89 0,96
i 051 0,6 0,71 0,82 0,93 1,04 1,15 125 134
12
cex 0,28 0,33 0,39 0,46 0,52 0,58 0,64 0,7 0,75
X0J
yac 0,39 0,47 0,55 0,64 0,74 0,82 0,91 0,99 1,07
ropu |__CeK 0,38 0,46 0,54 0,62 0,7 0,78 0,86 0,94 1,01
14 e B 0,56 0,66 0,78 0,9 1,02 1,14 1,26 1,37 1,47
xon | cex 0,29 0,35 0,42 0,48 0,55 0,61 0,68 0,73 0,79
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uac 0,43 0,51 0,61 0,71 0,81 091 1 1,09 1,18
ropu |_CeK 04 0,48 0,56 0,65 0,74 0,82 0,9 0,98 1,05
odm | ype 0,61 0,72 0,84 0,98 1,11 1,24 1,36 1,48 1,6
0 cex 0,31 0,37 0,44 0,51 0,58 0,64 0,71 0,77 0,83
o uac 0,47 0,56 0,66 0,77 0,88 0,99 1,09 1,19 1,28
ropu |__CeK 0,42 0,5 0,59 0,68 0,77 0,86 0,94 1,02 1,1
oom | gy 0,66 0,78 091 1,05 1,19 1,33 1,47 1,59 1,72
' cex 0,33 0,39 0,46 0,53 0,6 0,67 0,74 0,8 0,86
o uac 0,51 0,6 0,72 0,83 0,95 1,06 1,17 1,28 1,38
ropu |_C€K 0,45 0,52 0,61 0,7 0.8 0,89 0,98 1,06 1,14
oom | gae 0,71 0,83 0,97 1,12 1,27 1,42 1,56 1,7 1,83
20 cex 0,34 0,41 0,48 0,55 0,63 0,7 0,77 0,84 0,9
o qac 0,54 0,65 0,77 0,89 1,01 1,14 1,26 1,37 1,48
ropu |_C€K 0,47 0,55 0,64 0,73 0,83 0,92 1,01 1,1 1,18
o6m | e 0,76 0,89 1,03 1,19 1,35 1,51 1,66 1,8 1,94
. cex 0,36 0,42 0,5 0,57 0,65 0,73 0,8 0,87 0,93
o qac 0,58 0,69 0,82 0,95 1,08 121 1,34 1,46 1,57
ropu |_C€K 0,48 0,57 0,66 0,76 0,86 0,95 1,05 1,14 1,22
oom | e 0,81 0,94 1,09 1,26 1,43 1,59 1,75 1,9 2,05
24 cex 0,37 0,44 0,52 0,59 0,67 0,75 0,83 09 0,97
o qac 0,62 0,73 0,86 1 1,14 1,28 1,41 1,54 1,66
ropu |_CeK 0,5 0,59 0,68 0,78 0,88 0,98 1,08 1,17 1,26
odm | ype 0,85 0,99 1,15 1,32 1,5 1,67 1,84 2 2,16
2 cex 0,39 0,46 0,53 0,62 0,7 0,78 0,85 0,93 1
o uac 0,65 0,77 091 1,06 12 1,35 1,49 1,63 1,75
ropu |_CeK 0,52 0,61 0,71 0,81 091 1,01 1,11 121 13
odm | ype 0,9 1,04 121 1,39 1,57 1,75 1,93 2,1 2,26
2 cex 0.4 0,47 0,55 0,64 0,72 0.8 0,88 0,96 1,03
o uac 0,69 0,82 0,96 1,11 1,26 1,42 1,56 1,71 1,84
ropu |__CeK 0,54 0,63 0,73 0,83 0,94 1,04 1,15 1,24 1,33
oom | gy 0,94 1,09 1,27 145 1,64 1,83 2,02 2,19 2,36
% cex 0,42 0,49 0,57 0,66 0,74 0,83 091 0,99 1,06
o qac 0,72 0,86 1,01 1,16 1,32 1,48 1,64 1,79 1,93
ropu |_CeK 0,63 0,73 0,83 0,95 1,07 1,18 1,36 14 1,51
oom | ae 1,16 1,33 1,54 1,76 1,99 2,21 2,43 2,64 2,85
0 cex 0,49 0,57 0,66 0,75 0,85 0,94 1,03 1,12 121
o qac 0,89 1,05 1,23 1,42 1,61 1.8 1,99 2,17 2,34
o 0,72 0,82 0,93 1,06 1,19 1,31 1,44 1,56 1,67
oom | gae 1,38 1,57 18 2,05 231 2,57 2.82 3,07 33
% cex 0,55 0,64 0,74 0,84 0,95 1,05 1,15 1,25 1,34
o qac 1,06 1,24 1,44 1,66 1,88 2,11 2,32 2,53 2,74
ropu |_C€K 0,8 0,9 1,03 1,16 13 1,44 1,57 1,7 1,82
odm | ae 1,58 1,79 2,05 2,33 2,62 291 32 3,47 3,74
o0 cex 0,62 0,71 0,81 0,93 1,04 1,15 1,26 1,37 1,47
o qac 1,22 1,42 1,65 19 2,15 2.4 2,65 2,89 3,12
ropu |_CeK 0,88 0,99 1,12 1,26 1,41 1,56 1,7 1,84 1,97
70 odm | e 1,79 2,01 2,29 2,6 2,92 3,24 3,56 3,87 4,16
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cex 0,68 0,78 0,89 1,01 1,13 1,25 1,37 1,49 1,6
o qac 1,38 1,6 1,85 2,12 24 2,68 2,96 323 3,49
ropu |__CeK 0,95 1,07 121 1,36 1,52 1,67 1,82 1,97 2,11
oom | gy 1,99 223 2,53 2,87 3,22 3,57 3,91 425 4,57
% cex 0,74 0,84 0,96 1,09 1,22 1,35 1,48 1,6 1,72
o qac 1,53 1,77 2,05 2,35 2,65 2,96 3,26 3,56 3,85
ropu |_CEK 1,03 1,15 13 1,46 1,62 1,78 1,94 2,1 2,25
oom | yae 2,18 2,44 2,77 3,13 3,51 3,88 4,26 4,62 4,97
0 cex 0,79 091 1,03 1,17 1,31 1,44 1,58 1,71 1,84
o qac 1,68 1,94 2,24 2,57 2,9 3,23 3,56 3,89 42
ropu |C€K 1,1 1,23 1,38 1,55 1,72 1,89 2,06 223 2,39
o6m | e 2,38 2,65 3 3,39 3,79 4,19 4,6 4,99 537
10 cex 0,85 0,97 1,1 1,24 1,39 1,54 1,68 1,82 1,96
o qac 1,83 2,11 2,44 2,78 3,14 3,5 3,86 421 4,55
ropu |__CeK 1,45 1,6 1,79 1,99 22 2,41 2,62 2,83 3,03
oom | yye 3,32 3,66 4,12 4,62 5,16 5,69 6,23 6,76 727
120 cex 1,12 1,27 1,43 1,61 1,79 1,98 2,16 2,34 2,51
o qac 2,57 2,93 3,37 3,84 4,32 4,8 529 5,76 6,23
ropu |__CeK 1,78 1,95 2,17 2,4 2,65 2,9 3,15 3,39 3,63
odm | ype 423 4,63 5,19 5,81 6,47 7,13 7,79 8,45 9,1
20 cex 1,38 1,55 1,75 1,96 2,18 2,39 2,61 2,83 3,04
o qac 3,27 3,72 427 4,85 545 6,06 6,66 7,26 7,85
ropu |__CeK 2,41 2,61 2,89 3,19 3,51 3,83 4,15 447 4,78
odm | ype 6 6,52 727 8,11 8,99 9.9 10,8 11,7 12,6
30 cex 1,86 2,08 2,34 2,62 2,9 3,19 3,48 3,76 4,04
o uac 4,64 526 6,01 6,81 7,64 8,48 9,33 10,2 11
ropu |__CeK 3 3,24 3,57 3,93 4,32 4,71 5,1 5,49 5,88
oom | gy 7,7 8,33 9,27 10,3 11,4 12,6 13,7 14,9 16
10 cex 2,32 2,59 291 3,25 3,6 3,59 431 4,66 5,01
o qac 5,96 6,74 7,69 8,71 9,77 10,8 11,9 13 14,1
ropu |_CeK 3,56 3,84 422 4,65 5,1 5,56 6,03 6,49 6,95
odm | ae 9,36 10,1 11,2 12,5 13,8 15,2 16,6 18 19,4
>0 cex 2,76 3,07 3,45 3,85 427 4,69 5,12 5,54 5,96
o qac 725 8,19 9,34 10,6 11,9 13,2 14,5 15,8 17,1
ropu |_C€K 4,11 4,24 4,86 535 5,87 6,4 6,93 7,46 7,99
oom | yae 11 11,8 13,2 14,6 16,2 17,8 19,4 21 22,7
o0 cex 3,18 3,55 3,98 4,45 493 5,42 591 6,39 6,88
o qac 8,52 9,61 11 12,4 13,9 154 17 18,5 20
ropu |_CeK 4,64 4,99 5,48 6,04 6,62 721 7,81 8,41 9,01
odm | ae 12,6 13,6 15 16,7 18,5 20,4 22,2 24,1 25,9
7 cex 3,6 4,01 4,5 5,03 5,57 6,13 6,68 7,24 7,79
o qac 9,76 11 12,6 14,2 16 17,7 19,5 21,2 23
ropu |_CeK 5,16 5,54 6,09 6,71 7,35 8,02 8,68 9,35 10
odm | ype 14,2 15,2 16,9 18,8 20,8 22,9 25 27,1 29,2
50 cex 4 4,46 5,01 5.6 6,21 6,83 745 8,07 8,69
o qac 11 12,4 14,1 16 18 20 21,9 23,9 25,9
900 ropu | cex 5,67 6,09 6,69 737 8,08 8.81 9,54 10,3 11
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001

qac 15,7 16,9 18,8 20,9 23,1 254 27,7 30 32,4
cex 44 49 5,51 6,16 6,84 7,52 8,21 8,89 9,58
o qac 12,2 13,8 15,7 17,8 20 22,2 24,4 26,6 28,8
ropu |_C€K 6,17 6,62 7,28 8,02 8,79 9,59 10,4 11,2 12
odm | ae 17,2 18,6 20,6 22,9 25,4 27,9 30,4 33 35,5
1000 cex 4,78 5,34 6 6,72 7,45 8,2 8,96 9,71 10,5
o qac 13,4 15,1 17,3 19,6 22 24,4 26,8 29,3 31,7
ropu |_C€K 8,56 9,19 10,1 11,2 12,3 13,4 14,5 15,7 16,8
odm | ae 24,7 26,6 29,5 32,9 36,4 40,1 43,8 47,5 51,2
1500 cex 6,65 7,44 8,39 9,42 10,5 11,5 12,6 13,7 14,8
o qac 19,2 21,7 249 28,2 31,7 35,3 38,8 424 46
ropu |__CeK 10,8 11,6 12,8 14,2 15,6 17 18,5 20 21,5
odm | ype 319 34,4 38,2 42,6 472 52 52,8 61,7 66,6
200 cex 8,43 9,45 10,7 12 13,4 14,8 16,2 17,6 19
o qac 24,8 28,2 32,3 36,7 413 45,9 50,6 55,3 60
ropu |_CeK 13 14 15,5 17,1 18,8 20,6 224 242 26,1
odm | ype 38,9 42 46,7 52,1 579 63,7 69,7 75,7 81,8
2300 cex 10,1 11,4 12,9 14,6 16,2 17,9 19,7 21,4 23,1
o uac 30,3 34,5 39,6 45 50,7 56,4 62,2 68,1 73,9
ropu |__CeK 15,2 16,3 18,1 20 22 24,1 26,3 28,4 30,6
oom | gy 45,7 49,4 55,1 61,5 68,3 75,3 82,4 89,6 96,8
0% cex 11,8 13,3 15,1 17 19 21,1 23,1 25,1 272
o qac 35,7 40,6 46,7 53,3 60 66,9 73,8 80,7 87,7
ropu |_C€K 17,2 18,6 20,6 22,8 252 27,6 30,0, 32,5 35
o6 | e 52,5 56,8 63,4 70,8 78,7 86,8 95,1 103 112
30 cex 13,4 152 17,3 19,5 21,8 24,1 26,5 28,9 31,2
o qac 40,9 46,7 53,8 61,4 69,2 77,2 85,2 93,3 101
ropu |_C€K 19,3 20,8 23,1 25,6 28,3 31 33,8 36,6 39.4
o6 | e 59,1 64 71,5 80 89 98,2 108 117 127
4000
cex 15 17 19,4 21,9 24,5 272 29,8 32,5 352
o qac 46,2 52,8 60,9 69,5 78,4 87.4 96,6 106 115
ropu |__CeK 232 25,1 27,9 31,1 343 37,7 41,1 44,46 48,1
odm | ae 72,1 78,3 87,6 98,2 109 121 132 144 156
0% cex 18,1 20,6 23,5 26,7 29,9 33,2 36,5 39,8 43,1
o uac 56,4 64,7 74,7 85,5 96,5 108 119 131 142
ropu |__CeK 27,1 29,4 32,7 36,4 40,3 443 48,4 52,5 56,6
odm | ype 84,8 92,3 103 116 129 143 157 171 185
6000
cex 21,2 24,1 27,6 314 35,2 39,1 43 47 50,9
o qac 66,4 76,4 88,4 101 115 128 141 155 169
ropu |_CeK 30,8 33,5 37,4 41,7 46,2 50,9 55,6 60,3 65,1
odm | ype 97,3 106 119 134 149 165 181 198 214
7000
cex 212 27,6 31,6 36 40,4 45 4985 54,1 58,7
o qac 76,3 87,9 102 117 132 148 164 180 195
ropu |__CeK 34,5 37,6 42 46,9 52 573 62,7 68,1 73,5
oom | gy 110 120 135 151 169 187 205 224 243
500 cex 27,1 31 35,6 40,6 45,6 50,8 55,9 61,2 66,4
o qac 86,1 99,4 115 132 150 168 186 204 222
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ropu |_C€K 38,2 41,6 46,6 52 57,8 63,7 69,7 75,8 81,8
obm | e 122 133 150 169 189 209 229 250 271
9000
cex 30 343 39,6 45,1 50,8 56,5 62,3 68,2 74
X0J
qac 95,7 111 129 148 168 188 208 228 248
ropu |__CeK 41,7 45,6 51,1 57,1 63,5 70,1 76,7 83,4 90,1
obm | e 134 147 165 186 208 231 253 276 300
10000
cex 32,8 37,7 43,4 49,6 55,9 62,2 68,7 75,1 81,6
X0J
qac 105 122 142 163 185 207 230 252 275
ropu |_CeK 48,8 53,4 60 67,2 74,8 82,6 90,5 98,5 107
obm | e 157 173 195 220 247 274 301 328 356
12000
cex 38,4 442 51,1 58,5 66 73,6 81,3 89 96,7
X0J1
qac 124 144 168 194 220 246 273 300 327
ropu |__CeK 55,6 61,1 68,7 71,2 86 95,1 104 113 123
obm | e 181 199 225 254 285 316 348 380 412
14000
ceK 439 50,7 58,7 67,2 76 84,8 93,7 103 112
X0J1
qac 143 166 194 224 254 285 316 348 379
ropu |_CeK 62,4 68,7 774 87 97,1 107 118 128 139
odu | yae 203 225 255 288 323 359 395 431 468
16000
ceK 493 57,1 66,3 75,9 85,9 96 106 116 127
X0J1
qac 161 188 220 254 289 324 359 395 431
ropu |__CeK 69,1 76,1 85,9 96,7 108 120 131 143 155
odur | a0 226 250 284 321 361 401 441 483 524
18000
ceK 54,6 63,4 73,7 84,6 95,7 107 118 130 141
X0J
qac 179 210 246 284 323 362 402 442 483
Kon-Bo PacuerHble pacxo/sl P CPEIHEM YacOBOM pacxoze ( Ji/4
Bogna u pasmepHOCTb .
mpubopoB ):
23 26 30 35 40 45 50 55 60 70 80
1 ropuobu | m/cek | 0,71 | 076 0,81 0,86 0,9 0,93 0,95 0,96 0,97 0,98 0,99
M3/
0,36 | 0,39 0,42 0,44 0,46 0,47 0,49 0,49 0,5 0,51 0,52
qac
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X0l CeK 0,55 0,59 0,63 0,67 0,7 0,72 0,73 0,74 0,75 0,76 0,77
qac 0,28 0,3 0,32 0,34 0,36 0,37 0,38 0,39 0,4 0,41 0,42
2 rop u odur | cek 0,73 0,78 0,84 0,89 0,93 0,96 0,98 0,99 1 1,01 1,02
qac 0,53 0,57 0,61 0,65 0,68 0,7 0,72 0,73 0,75 0,77 0,79

X0l CeK 0,56 0,6 0,65 0,69 0,72 0,74 0,76 0,77 0,78 0,79 0,8
qac 0,41 0,44 0,48 0,51 0,54 0,56 0,57 0,59 0,6 0,62 0,64

3 rop mobm [ cex 0,76 0,82 0,88 0,93 0,97 1 1,03 1,04 1,05 1,07 1,09
Jac 0,66 0,71 0,76 0,82 0,86 0,89 0,91 0,93 0,95 0,98 1,01

X0l CeK 0,59 0,63 0,68 0,73 0,76 0,78 0,8 0,81 0,83 0,84 0,85

4ac 0,52 0,56 0,6 0,64 0,68 0,71 0,73 0,75 0,77 0,8 0,83

4 rop mobm [ cex 0,8 0,86 0,92 0,98 1,02 1,05 1,08 1,1 1,11 1,13 1,15
4ac 0,78 0,84 0,9 0,96 1,01 1,05 1,08 1,11 1,13 1,18 1,22

X0 CeK 0,62 0,67 0,72 0,76 0,8 0,82 0,84 0,86 0,87 0,89 0,91

Jac 0,61 0,66 0,71 0,76 0,81 0,84 0,87 0,9 0,92 0,97 1,01

5 rop mobm [ cex 0,83 0,89 0,96 1,02 1,07 1,1 1,13 1,15 1,17 1,19 1,21
Jac 0,88 0,95 1,02 1,1 1,15 1,2 1,24 1,27 1,3 1,35 1,41

X0l CeK 0,65 0,7 0,75 0,8 0,84 0,87 0,89 0,91 0,92 0,94 0,96

qac 0,7 0,75 0,81 0,87 0,92 0,97 1 1,04 1,06 1,12 1,17

6 rop u oour | cek 0,87 0,93 1 1,07 1,12 1,15 1,18 1,2 1,22 1,25 1,27
qac 0,98 1,05 1,14 1,22 1,28 1,34 1,38 1,42 1,46 1,52 1,59

X0l CeK 0,68 0,73 0,78 0,83 0,87 0,91 0,93 0,95 0,96 0,99 1,01

qac 0,77 0,84 0,9 0,98 1,03 1,08 1,13 1,16 1,2 1,27 1,33

7 rop u odur | cek 0,9 0,97 1,04 1,11 1,16 1,2 1,23 1,25 1,27 1,3 1,33
qac 1,07 1,15 1,24 1,34 1,41 1,47 1,52 1,57 1,61 1,68 1,76

X0l CeK 0,7 0,75 0,81 0,87 0,91 0,94 0,97 0,99 1,01 1,04 1,06

qac 0,85 0,92 0,99 1,07 1,14 1,19 1,24 1,29 1,33 1,41 1,48

8 rop u odur | cek 0,93 1 1,07 1,15 1,2 1,24 1,28 1,3 1,32 1,36 1,39
qac 1,16 1,25 1,35 1,45 1,53 1,59 1,65 1,7 1,75 1,84 1,92

X0l CeK 0,73 0,78 0,84 0,9 0,95 0,98 1,01 1,03 1,05 1,08 1,11

Jac 0,92 0,99 1,08 1,17 1,24 1,3 1,36 1,41 1,45 1,54 1,63

9 rop mobm [ cex 0,96 1,03 1,11 1,19 1,24 1,29 1,32 1,35 1,37 1,41 1,45
qac 1,24 1,34 1,44 1,55 1,64 1,71 1,78 1,84 1,89 1,99 2,08

X0l CeK 0,75 0,81 0,87 0,93 0,98 1,02 1,05 1,07 1,09 1,13 1,16

4ac 0,99 1,07 1,16 1,25 1,33 1,4 1,46 1,52 1,57 1,67 1,77

10 rop mobm [ cex 0,99 1,06 1,14 1,22 1,28 1,33 1,36 1,39 1,42 1,46 1,5
Jac 1,32 1,42 1,54 1,65 1,75 1,83 1,9 1,97 2,02 2,13 2,24

X0l CeK 0,78 0,83 0,9 0,96 1,01 1,05 1,08 1,11 1,13 1,17 1,21

qac 1,05 1,14 1,24 1,34 1,43 1,5 1,57 1,63 1,69 1,8 1,91

12 rop uobmy | cex 1,05 1,12 1,21 1,29 1,36 1,41 1,45 1,48 1,51 1,56 1,61
Jac 1,47 1,59 1,72 1,85 1,96 2,06 2,14 2,21 2,28 2,42 2,55

X0l CeK 0,82 0,88 0,95 1,02 1,08 1,12 1,16 1,19 1,21 1,26 1,3

qac 1,18 1,28 1,39 1,51 1,61 1,69 1,77 1,85 1,92 2,05 2,18

14 rop u odur | cek 1,1 1,18 1,27 1,36 1,43 1,48 1,53 1,57 1,6 1,66 1,71
qac 1,61 1,74 1,88 2,04 2,16 2,27 2,36 2,45 2,53 2,69 2,84

X0l CeK 0,86 0,93 1 1,08 1,14 1,18 1,22 1,26 1,29 1,34 1,39

qac 1,3 1,41 1,53 1,66 1,78 1,88 1,97 2,05 2,14 2,29 2,44




16 rop uobmr [ cex 1,15 1,23 1,33 1,42 1,5 1,56 1,61 1,65 1,69 1,75 1,81
Jac 1,75 1,89 2,05 2,21 2,35 2,47 2,58 2,68 2,77 2,95 3,13
XoIn ceK 0,91 0,97 1,05 1,13 1,19 1,25 1,29 1,33 1,36 1,42 1,48
Jac 1,41 1,53 1,67 1,82 1,94 2,06 2,16 2,26 2,35 2,53 2,7
18 rop u obu [ cex 1,2 1,29 1,39 1,49 1,57 1,63 1,68 1,73 1,77 1,84 1,91
qac 1,88 2,03 2,2 2,38 2,54 2,67 2,79 2,9 3,01 321 341
X0l CeK 0,95 1,02 1,1 1,18 1,25 1,31 1,35 1,39 1,43 1,5 1,57
qac 1,52 1,65 1,8 1,96 2,1 2,23 2,34 2,45 2,56 2,75 2,95
20 TOp ¥ 0011 ceK 1,24 1,34 1,44 1,55 1,63 1,7 1,75 1,8 1,85 1,93 2
qac 2,01 2,17 2,35 2,55 2,72 2,86 3 3,12 3,24 3,46 3,68
X0 CeK 0,98 1,06 1,15 1,23 1,31 1,36 1,42 1,46 1,5 1,58 1,65
qac 1,63 1,77 1,93 2,11 2,26 24 2,52 2,64 2,76 2,98 32
22 rop u obu [ cex 1,29 1,38 1,49 1,6 1,69 1,76 1,82 1,88 1,93 2,01 2,1
qac 2,13 23 2,5 2,71 2,89 3,05 32 3,33 3,46 3,71 3,95
X0 CeK 1,02 1,1 1,19 1,28 1,36 1,42 1,48 1,52 1,57 1,65 1,73
qac 1,73 1,88 2,05 2,25 2,41 2,56 2,7 2,83 2,96 32 3,44
24 rop v obmr [ cex 1,33 1,43 1,54 1,66 1,75 1,83 1,89 1,95 2 2,1 2,19
Jac 2,25 2,43 2,64 2,87 3,06 3,24 3,39 3,54 3,68 3,95 4,22
XoIn CceK 1,06 1,14 1,23 1,33 1,41 1,48 1,54 1,59 1,64 1,73 1,81
Jac 1,84 1,99 2,18 2,38 2,56 2,72 2,87 3,02 3,16 3,42 3,68
26 rop uobmr [ cex 1,37 1,48 1,59 1,71 1,81 1,89 1,96 2,02 2,08 2,18 2,28
Jac 2,37 2,56 2,78 3,02 3,23 3,42 3,59 3,74 3,9 4,19 4,48
XoIn CceK 1,09 1,18 1,28 1,38 1,46 1,53 1,59 1,65 1,7 1,8 1,89
Jac 1,93 2,1 2,3 2,52 2,71 2,88 3,05 3,2 3,35 3,64 3,92
28 rop uobmr [ cex 1,42 1,52 1,64 1,77 1,87 1,95 2,03 2,09 2,15 2,26 2,37
Jac 2,48 2,68 2,92 3,17 34 3,59 3,78 3,95 4,11 4,43 4,74
XoIn ceK 1,13 1,21 1,32 1,42 1,51 1,58 1,65 1,71 1,77 1,87 1,97
Jac 2,03 2,21 2,42 2,65 2,85 3,04 3,21 3,38 3,54 3,85 4,16
30 rop u obu [ cex 1,46 1,57 1,69 1,82 1,93 2,02 2,09 2,16 2,22 2,34 2,46
qac 2,59 2,8 3,05 3,32 3,56 3,77 3,96 4,15 4,32 4,66 5
X0l CeK 1,16 1,25 1,36 1,47 1,56 1,64 1,71 1,77 1,83 1,94 2,05
qac 2,13 2,31 2,53 2,78 3 3,19 3,38 3,56 3,73 4,07 4.4
40 rop u obug [ cex 1,65 1,77 1,92 2,07 2,2 2,31 2.4 2,49 2,57 2,73 2,88
qac 3,13 3,39 3,7 4,04 4,34 4,61 4,87 5,11 5,34 5,8 6,26
X0l CeK 1,32 1,43 1,55 1,68 1,79 1,89 1,98 2,06 2,14 2,28 2,43
qac 259 | 2,82 3,09 34 3,68 3,94 4,19 4,42 4,65 5,1 5,55
50 TOp ¥ 0011 ceK 1,82 1,96 2,13 2.3 2,45 2,58 2,7 2.8 29 3,1 3,29
qac 3,63 3,94 4,3 4,71 5,08 5,41 5,73 6,03 6,33 6,91 7,48
X0l CeK 1,47 1,59 1,73 1,88 2,01 2,13 2,23 2,33 2,43 2,61 2,79
qac 3,03 33 3,63 4 4,34 4,66 4,97 5,26 5,55 6,11 6,67
60 rop uobmr [ cex 1,99 [ 2,15 2,33 2,52 2,69 2,84 2,98 3,1 3,22 3,46 3,69
Jac 4,11 4,46 4,88 5,36 5,79 6,19 6,57 6,93 7,29 7,99 8,68
XoIn ceK 1,62 1,75 1,9 2,07 2,22 2,36 2,48 2,6 2,71 2,93 3,15
qac 3,45 3,76 4,14 4,58 4,98 5,36 5,72 6,08 6,42 7,1 7,78
70 rop uobmr [ cex 2,15 2,32 2,52 2,74 2,93 3,09 3,25 3,39 3,54 3,81 4,08
Jac 4,58 | 4,97 5,45 5,99 6,48 6,95 7,38 7,81 8,22 9,04 9,86
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XoIn CceK 1,75 1,9 2,07 2,26 2,43 2,58 2,72 2,86 2,99 3,25 3,5
Jac 3,86 | 421 4,64 5,14 5,61 6,05 6,47 6,88 7,28 8,08 8,87
80 rop uobmr [ cex 2,31 2,49 2,71 2,94 3,15 3,34 3,51 3,68 3,84 4,15 4,46
Jac 5,03 5,47 6 6,61 7,16 7,69 8,19 8,67 9,15 10,1 11
X0 CeK 1,89 [ 2,04 2,23 2,44 2,63 2,8 2,96 3,11 3,26 3,56 3,85
qac 426 | 4,65 5,13 5,7 6,22 6,72 7,2 7,67 8,13 9,04 9,95
90 rop u obu [ cex 246 [ 2,65 2,89 3,14 3,37 3,58 3,77 3,96 4,14 4,49 4,84
qac 5,48 5,95 6,54 7,21 7,83 8,42 8,98 9,52 10,1 11,1 12,2
X0l CeK 2,02 [ 2,19 2,39 2,62 2,82 3,01 3,19 3,36 3,53 3,86 4,19
qac 4,65 5,08 5,62 6,24 6,82 7,38 7,92 8,45 8,97 10 11
100 rop u obu [ cex 2,61 2,81 3,06 3,34 3,34 3,59 3,82 4,03 4,23 4,82 5,21
qac 592 [ 643 7,07 7,81 8,49 9,14 9,76 10,4 11 12,1 13,3
X0 CeK 2,15 2,33 2,54 2,79 3,02 3,22 3,42 3,61 3.8 4,16 4,52
qac 5,04 5,5 6,09 6,78 7,42 8,04 8,64 9,22 9,8 10,9 12,1
150 rop uobur | cek 3,31 3,58 3,91 4,28 4,63 4,95 5,26 5,56 5,85 6,44 7,02
qac 8,02 8,73 9,63 10,7 11,7 12,6 13,6 14,5 15,4 17,2 19
XoIn ceK 2,76 | 2,99 3,29 3,63 3,94 4,24 4,53 4,81 5,08 5,63 6,17
Jac 6,91 7,56 8.4 9,38 10,3 11,2 12,1 13 13,9 15,6 17,3
200 rop uobmr [ cex 3,98 4,3 4,71 5,18 5,62 6,04 6,44 6,83 7,22 8 8,77
Jac 10 10,9 12,1 13,5 14,8 16 17,3 18,5 19,7 22,1 24,5
XoIn CceK 3,34 3,63 4 4,43 4,83 5,22 5,59 5,96 6,33 7,05 7,78
Jac 8,71 9,55 10,6 11,9 13,2 14,4 15,5 16,7 17,9 20,2 22,5
300 rop uobmr [ cex 524 | 5,67 6,23 6,89 7,52 8,12 8,71 9,3 9,87 11 12,2
Jac 13,9 15,2 16,9 18,8 20,8 22,6 24,5 26,3 28,1 31,8 35,4
XoI CceK 445 | 4,85 5,36 5,96 6,54 7,11 7,66 8,21 8,75 9,83 10,9
Jac 12,2 13,4 15 16,8 18,7 20,5 22,2 24 25,7 29,2 32,7
400 rop uobmr [ cex 6,45 6,99 7,7 8,54 9,35 10,1 10,9 11,7 12,4 14 15,5
Jac 17,7 19,4 21,5 24,1 26,6 29,1 31,6 34 36,4 41,3 46,2
XOII ceK 5,53 6,03 6,67 7,45 8,21 8,94 9,67 10,4 11,1 12,5 14
qac 15,6 17,2 19,2 21,7 24,1 26,5 28,8 31,2 33,5 38,2 42,8
500 rop u obu [ cex 7,62 8,28 9,12 10,1 11,1 12,1 13,1 14 15 16,9 18,8
qac 214 | 234 26 29,3 32,4 35,5 38,5 41,6 44,6 50,7 56,8
X0 CeK 6,57 | 7,18 7,96 8,91 9,84 10,7 11,6 12,5 13,4 15,2 17
qac 19 20,9 23,4 26,4 29,4 32,4 35,3 38,3 41,2 47 52,9
600 rop u obu [ cex 8,77 | 9,53 10,5 11,7 12,9 14,1 15,2 16,3 17,5 19,7 22
qac 25,1 274 30,6 34,4 38,1 41,8 45,5 49,1 52,8 60,1 67,4
X0 CeK 7,6 8,3 9,22 10,3 11,4 12,5 13,6 14,7 15,7 17,9 20
qac 22,3 24,6 27,5 31,2 34,7 38,3 41,8 45,3 48,8 55,8 62,8
700 TOp ¥ 0011 ceK 9,9 10,8 11,9 13,3 14,6 16 17,3 18,6 19,9 22,5 25,2
qac 28,7 | 314 35 39,4 43,8 48,1 52,3 56,6 60,9 69,4 77,9
XoIn ceK 8,61 9,42 10,5 11,8 13 14,3 15,5 16,8 18 20,5 22,9
Jac 25,6 | 282 31,6 35,8 40 44,1 48,2 52,3 56,4 64,6 72,8
800 rop uobmr [ cex 11 12 13,3 14,8 16,4 17,9 19,4 20,9 22,4 25,3 28,3
qac 32,3 35,4 39,4 44,4 49,4 54,3 59,2 64 68,9 78,6 88,4
XoIn CceK 9,61 10,5 11,7 13,2 14,6 16 17,4 18,9 20,3 23,1 25,9
Jac 28,9 31,8 35,7 40,5 45,2 49,9 54,6 59,3 64 73,3 82,6
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900 rop uobmr [ cex 12,1 13,2 14,6 16,4 18,1 19,8 21,4 23,1 24,8 28,1 31,5
qyac 35,8 39,3 43,8 49,4 55 60,5 66 71,5 76,9 87,8 98,8
XoI CeK 10,6 11,6 12,9 14,6 16,2 17,8 19,3 20,9 22,5 25,7 28,8
qyac 32,1 35,4 39,8 45,1 50,5 55,7 61 66,2 71,5 82 92,5
1000 rop uobm | cex 13,2 14,4 15,9 17,9 19,7 21,6 23,5 25,3 27,2 30,9 34,6
qac 39,4 43,2 48,2 54,4 60,6 66,7 72,8 78,8 84,9 97 109
XOIl CeK 11,6 12,7 14,1 15,9 17,7 19,5 21,2 23 24,7 28,2 31,7
Jac 35,4 39 43,8 49,8 55,6 61,5 67,3 73,2 79 90,7 102
1500 rop uobmy | cex 18,5 20,2 22,5 25,3 28 30,8 33,5 36,2 39 44,4 49,9
Jac 56,8 62,4 69,8 79 88,1 97,2 106 115 124 143 161
XOIl CeK 16,4 18 20,1 22,7 25,4 28 30,5 33,1 35,7 40,9 46,1
Jac 51,3 56,7 63,8 72,6 81,4 90,1 98,8 108 116 134 151
2000 TOp ¥ 0011 ceK 23,7 25,9 28,9 32,5 36,1 39,7 43,4 47 50,6 57,8 65
qac 74 81,3 91,1 103 115 127 139 151 163 188 212
XOI CeK 21,1 23,2 26 29,4 32,9 36,3 39,7 43,1 46,5 53,3 60,2
qac 67,1 74,1 83,5 95,2 107 118 130 142 153 176 199
2500 rop v obmr [ cex 28,8 31,5 35,1 39,6 44,1 18,6 53 57,5 62 70,9 79,8
qac 90,9 100 112 127 142 157 172 187 202 232 262
XoI CeK 25,7 28,3 31,7 36 40,3 44,5 48,7 53 57,2 65,7 74,2
qyac 82,7 91,4 103 118 132 147 161 175 190 219 248
3000 rop uobmr [ cex 33,8 37 41,3 46,7 52 57,3 62,6 68 73,3 83,9 94,6
qyac 108 118 133 151 169 187 205 223 241 277 313
XoI CeK 30,3 33,3 37,4 42,5 47,6 52,6 57,7 62,8 67,8 77,9 88
qyac 98,1 109 122 140 157 174 192 209 226 261 295
3500 rop uobmr [ cex 38,7 42,5 47,4 53,6 59,8 66 72,2 78,3 84,5 96,8 109
qyac 124 137 154 175 196 216 237 258 279 321 363
XoI CeK 34,8 38,3 43,1 49 54,9 60,7 66,6 72,5 78,3 90,1 102
qyac 113 126 142 162 182 202 222 243 263 303 343
4000 rop mobm [ cex 43,6 47,9 53,5 60,5 67,6 74,6 81,6 88,6 95,6 110 124
qac 141 155 174 198 222 246 270 294 317 365 413
X0 CeK 39,3 43,3 48,7 55,4 62,1 68,8 75,4 82,1 88,8 102 116
qac 129 143 161 184 207 230 253 276 299 345 391
5000 rop mobm [ cex 53,3 58,5 65,5 74,2 82,9 91,6 100 109 118 135 153
qac 174 191 215 245 275 304 334 364 393 453 512
XOIl CeK 48,1 53,1 59,8 68,1 76,4 84,7 93 101 110 126 143
qac 159 176 199 228 257 285 314 342 371 428 486
6000 TOop ¥ 0011 ceK 62,8
yac 206
XOIl CeK 56,9
qac 189
7000 rop 1 o011 ceK 72,3
qac 239
X0 CeK 65,6
qac 219
8000 rop 1 o011 ceK 81,7
qac 271
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X0 ceK 74,2
qac 249
9000 rop u obmy | cex 91
qac 303
XOIl CeK 82,8
yac 279
10000 rop uobmy | cex 100
qac 335
X0l CeK 91,4
qac 309
12000 rop uobm | cex 119
qac 398
X0l CeK 108
qac 368
14000 rop uobmy | cex 137
qac 461
X0l CeK 125
qac 426
16000 rop u obmy | cex 155
qac 524
X0l CeK 142
qac 485
18000 rop u obmy | cex 173
qac 586
X0l CeK 159
qac 543
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Ilpunosncenue 22
Ilepeuenv nopmamuenoil 1umepamypovt N0 MEMAI10NOTUMEPHBIM MPYOORPOEOOAM

CI130.13330.2012

BayTpenHuii BOIONPOBO M KaHAIU3ALMUS 31aHUI

CII 31-106-2002

[TpoexTupoBaHHEe U CTPOUTENHCTBO MHKEHEPHBIX CUCTEM
OJIHOKBAPTUPHBIX KHIIBIX JOMOB;

CII 40-102-2000

[IpoekTHUpOBaHHE U MOHTAX TPYOOIIPOBOIOB CUCTEM
BOJIOCHA0)KEHHSI M KQHAIN3aI[H U3 TIOJIMMEPHBIX MaTEPHAJIOB.
O6mume TpeboBaHUs

[IpoexTupoBaHne U MOHTaX TPYOOIIPOBOJIOB CUCTEM

CII 40-103-98 XOJIOAHOTO W TOPSTYET0 BOJOCHAOKEHUSI C UCTIOIB30BAHHEM
METAJJIONIOJIMMEPHBIX TPYO
[IpoekTrpoBaHue U MOHTaX TPYOOIIPOBOIOB CUCTEM OTOTLICHHUS
CIT141-102-98 C MCTIOIh30BAaHUEM METANIONIOIUMEPHBIX TPYO;

CII 41-108-2004

[ToxBapTupHOE TEIIOCHAOKEHHE KHIIIBIX 31aHUH C
TEIUIOC€HEpaTOpaMH Ha ra30BOM TOILINBE;

CII 60.13330.2012

OTOHHGHI/IG, BCHTHUJIAHWA U KOHAUIIWUOHUPOBAHUC BO3AYyXa

CII 73.13330.2012

BayTpeHHrEe CaHUTapHO-TEXHUYECKUE CUCTEMbI 3JaHUI

TP 78-98

TexHuueckue peKOMEHAAINU 10 MPOSKTUPOBAHUIO U
MOHTa)y BHYTPEHHEI0 BOJOIPOBOJA 3JaHUI U3
METAJIONIOJIMMEPHBIX TPYO;

TP 119-01

TexHUYeCcKrne peKOMEH AN TT0 MOHTAXY THOKHX
BOJIOITPOBOHBIX MOABOIOK M3 METAIIONOJIMMEPHBIX TPYO B
CaHWTAPHO-TEXHUYECKNX KaOWHAX;

CH 550-82

WHcTpyKuus mo NpoeKTUPOBAHUIO TEXHOJIOTHYECKUX
TpYOOIIPOBOJOB U3 IJIIACTMACCOBBIX TPYO

[Tocobue 1o MpOeKTHPOBAHHUIO TEXHOIOTUIECKUX
TpyOOnpoBO 0B U3 M1acTMaccoBbiX TPyO (k CH 550-82)

BCH 69-97

WNHcTpyKIus 10 IPOEKTUPOBAHUIO U MOHTAXKY CUCTEM
OTOIUICHHUS 3/IaHUH M3 METAIJIONOIMMEPHBIX TPYO.

I'OCT 11262-80

[TImactmaccel. MeToa ucnibITaHHs Ha PaCTSKEHUE

I'OCT 24157-80

TpyOsI u3 mtactMace. MeTtoJ onpeaeneHus: CTOMKOCTH MPH
IIOCTOSIHHOM BHYTPEHHEM JaBJICHUN

I'OCT 25136-82

CoenuHenus TpyOoOnpoBo10B. MEeTOIbI UCIIBITAHKS Ha
I‘epMeTI/I‘-IHOCTB .

I'OCT 26277-84

[Tnactmaccer. O0ue TpeOboBaHMs K U3TOTOBICHUIO 00pa3IoB
CIOCO0OM MEXaHHUYECKOH 00paboTKH

I'OCT 27077-86

Jeranu coeqMHUTENBHBIE U3 TEPMOILIACTOB. MeToAbI
OHpe,Zle.HGHI/I}I N3MCHCHHUS BHCIIHECTO B A ITIOCJIC nporpeBa

I'OCT 27078-86

TpyOs1 u3 TepmoracToB. MeToAb! OnpeaeneH s U3MEHEHUS
JUIMHBI TPYO MOcIe Iporpesa

I'OCT P 52134-2003

TpyObl HaIOpHBIC U3 TEPMOIUTACTOB M COCAMHHUTEIBHBIC ACTATN
K HUM JUIS CUCTEM BOIOCHAOXeHUs U oToruieHus. O01ue
TEXHHUYCCKHUE YCIOBHS

I'OCT P 53630-2009

TpyObl HanlOpHbIE, MHOT'OCIONHHBIE JIJIsI CHCTEM BOJIOCHA0KEHUS
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1 OTOIIJICHMA. O6H_II/I€ TCXHUYCCKHC YCIIOBUA

I'OCT P 53652.1-

TpyOs1 3 TepmoriacToB. MeTo 1 onpeiesieHUs CBOMCTB MPHU

2009 pactsbxennn.Yacte 1. O6mue TpeboBaHus.
I'OCT P 53652.3- TpyOs1 3 TepmoriacToB. MeTo 1 onpeiesieHUs CBOMCTB MPHU
2009 pactsoxkernn.Yacts3. TpyOs! u3 monuosehuHoB.

I'OCT 32415-2013.

TpyOb! HaNlOpHBIE M3 TEPMOILIACTOB M COCAMHUTEIBHBIC
JETaJIH K HAM JJIsl CHCTEM BOJIOCHA0KEHHUS M OTOILICHUSL.
OOu1re TeXHUYECKHUE YCIOBUS

I'OCT P 54867-2011

TpyOsl mouMepHBIE MHOTOCIIONHBIE. OnpenencHne
JUIMTEIIbHOU MPOYHOCTH

IoCT 1UCO 161-1-

TpyObl U3 TEPMOILIACTOB AJISl TPAHCIOPTUPOBAHUS KUIKUX U
ra3oo0pa3HbIx cpenl. HomMuHanbHbIe HapyKHBIE AUAMETPhI U

2004 HOMUHAJIbHBIE AaBJIeHUs. MeTpudeckas cepust
TFOCT P FICO 3126- TpyGonpoBoss! u3 ractmace. [ImactMaccoBbIe 2JIEMEHTHI
TpybonpoBoaa. OnpeseneHue pasMepoB
2007
TOCT HCO 4065- TpyOs1 u3 TepmoractoB. Tabmuma yHuBEpCcaTbHBIX TOJIIIUH
2005 CTEHOK

I'oCT 1UCO 11922-
1-2006

TpyOsl n3 TepMOIIACTOB JUIsl TPAHCHOPTUPOBAHUS KUAKUX U
ra3zoo0pasHusix cpen. Pasmeps! u qomycku. Yacts 1.
Mertpuueckas cepust

ISO 161-1:1996

TpyObl U3 TEPMOILIACTOB JJISl TPAHCIOPTUPOBKH KUIAKOCTEH -
HomuHannHBIE HAPYKHBIC TUaMCTPbl © HOMUHAJIbHOC JJABJICHUC
- Yactp 1: MeTpuueckas cepus .
«Thermoplastics pipes for the conveyance of fluids - Nominal
outside diameters and nominal pressure - Part 1: Metric series»

ISO 4065:1996

TpyOsr u3 TepmoracToB - OOmas TadIMIa TOIIIMHBI CTEHKH.
«Thermoplastics pipes - Universal wall thickness table»

ISO 9080:2003

Onpenenenne MIATEIbHON THAPOCTATHYECKON MTPOYHOCTH
TEPMOIUIACTUYHBIX MaTepHANIOB B (hopMe TpyOBI myTeM
HKCTPANOJIALMH.

«Plastics piping and ducting systems - Determination of the
long-term hydrostatic strength of thermoplastics materials in
pipe form by extrapolation»

ISO 10508:1995

TpyObl U GUTHHTH U3 TEPMOILIIACTOB ISl CACTEM XOJIOHOTO
Y TOPSTYETO BOJIOCHA0XKEHUSI.
«Thermoplastics pipes and fittings for hot and cold water
systems»

ISO 11922-1:1997

TpyObl U3 TEPMOILIACTOB AJISl TPAHCIIOPTUPOBKH JKUIKOCTEH.
Pa3meps! u nonycku - Yacts 1: Merpuueckast cepusi.
«Thermoplastics pipes for the conveyance of fluids -

Dimensions and tolerances - Part 1: Metric series»

ISO 13760:1998

TpyOsl n3 macTMace A TPaHCIIOPTUPOBAHUSL KHUAKOCTEH MO
nasieHueM - [Ipasuno Malinepa - PacueTHblil MeTon
OIpEeJIEJIEHUS] HAKOIUIEHHOTO OBPEXICHHUS .
«Plastics pipes for the conveyance of fluids under pressure -
Miner’s rule - Calculation method for cumulative damage»

DIN 16836:2005

TpyOsl MHOTOCIIOIHBIE - TOAHONIE()UH - ATIOMUHUH -
MHOTOCJIOIHBIE TPYObl. OCHOBHBIE TPEOOBAHUS M UCITBITAHUSL.
«Mehrschichtverbundrohre - Poliolefin-Aluminium-
Verbundrohre-Allgemeine Anforderrungen und Prufungen»
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DIN 16887:1990

HcnpiTanus TpyO U3 TEpPMOILIACTOB - ONPEAeSIEHUEe CTOUKOCTH
NP JUTUTEIFHOM BHYTPEHHEM JaBJICHUU.
«Prufung von Rohren aus thermoplastischen Kunststoffen -
Bestimmung des Zeitstand-lnnendruckverhaltens»

DIN 16893:2000

Tpy0s1 u3 cruroro nonmdtuneHa (PE-X) — Pazmepsr.
«Crosslinked polyethylene (PE-X) pipes-Dimensions»

NCO 17456:2006

[TnacTmMaccoBble TPyOOIIPOBOAHBIE CUCTEMBI - MHOTOCIOWHBIE
TpyObI - OnipeneneHue J0ATOBPEMEHHON MTPOYHOCTH.
«Plastics piping systems. Multilayer pipes. Determination of
long-term strength»

NCO 21003-1:2008

MHorocoitHble TpYOBI ISl BHYTPEHHHX CHCTEM TOPSIYEro u
XOJIOTHOTO BoJocHa0keHus - YacTh 1: O0mue naHHbIe.
«Multilayer piping systems for hot and cold water installations
inside buildings - Part 1: General»

NCO 21003-2:2008

MHorocoitHble TpYOBI [IJIsl BHYTPEHHHX CHCTEM T'OPSIYEro u
XOJIOTHOTO BoJiocHAOkeHwus - YacTh 2: TpyOsl.
«Multilayer piping systems for hot and cold water installations
inside buildings - Part 2: Pipes»
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