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BBEJIEHHUE

B cBA3K C NEPEXOROM MHOTHUX CTPaH MHpa K rHOkoMy OGBEKTHO-
OPHEHTHPOBAHHOMY (POTHBOIIOKAPHOMY HOPMHPOBAHHIO MaTeMAaTHYECKOE
MOJIENIHPOBaHUe NOXKAPOB ABANCTCA ONPEACHAIOWUM 3BCHOM NIPKA pelienny
pasIMYHbIX 3aja4 MoxapHo# OesonacHoctH. PenepansHOe 3aKOHOAATEN b~
CTBO, B YaCTHOCTH, 3aKOH “O TeXHHUYECKOM DErymMpORBaHMH” W CTaH/IapT
noxapHo#t 6eszonacHoctH (I'OCT 12.1.004-91), obecneuuBarot 3aKoHOZ2-
TensHyw Oa3ly peanusauMud Ha NpaKTHKE NPHHLMNA THOKOro HOPMHUpPOBa-
Husl.

Ipu pewreHun 3afa4 noxapo6e30nacHOCTH (B HacTOKMX PexoMen-
JALUAX Ha IIPHMEpE CTOAHOK JICTKOBBIX aBTOMOOHNEH) BONPOC 109HOCTH H
HAaJEXHOCTH METOA2 pacyera TeIUIoMaccooOMeHa NMpH NoXape SBJISeTCs
Kno4eBbiM. ClIoKHOCTb pa3spaboTKM TaKOro METOAa 3aKMOYAETCA B MHOTO-
(paKTOPHOCTH M HETMHEHHOCTH 32]1a44.

MonenrpoBaHie TeIOMaccooOMeHa NpU noxape npejacTaBiseT Co-
60ii crnoXHYyIo, B HIOJHOM BUJle HE pelieHHylo npodneMy [5.18)]. Peanbubiit
f0Xap Kak HEKOHTPOJUPYCMOE IOpPEHUE ABIAETCS CNOXHBIM, O KOHLA He
M3yJeHHbIM, CYIIECTBEHHO HECTalUOHAPHBIM M TPEXMEPHBIM Teriodpu3nye-
CKHM IIPOLIECCOM, COMPOBOXKAAIOMIMMCS H3MEHEHHEM XHMHYECKOI'O COCTaBa
H I1apaMeTpoB ra3oBoH cpeasl noMmemeHus. TypOyneHTHEINH KOHBEKTHBHBLH
H JIyYHCTBIH TEIIOMacCOOOMEH B OYare rOpeHHs C XMMUYECKUMH PeaKLIUs-
MH, TEMIOOOMEH Me3(Iy IOpsuMMH [a3aMM M OrpaXHAIOLMMUH KOHCTPYK-
UHAMH TIOMELIEHHS U T.JA. OCIOXHAIOTCH 1€NJIOMAacCOOOMEHOM ¢ OKpYXato-
ue#l cpenoii Yepes mpoembl M BCACACTBHE PabOThI CHCTEM MEXaHHYeCKOH
NPUTOYHO-BEITDKHOH BEHTHNALMHA U NOXAPOTYDICHUN, YTO NPHBOAMT K CY-
LIECTBEHHON HEOHOPOJHOCTH TeMIIEPaTYPHBIX, CKOPOCTHBIX ¥ KOHUEHTpa-
UHOHHBIX NOJIE# NPOAYKTOB ropeHus B 06beMe MOMELIeHU (HecTalHoHap-

HOCTB U TPEXMEPHOCTH 38/4aH)



O cnoXKHOCTH peuleHts TakoH 3ajadn TaKxke roBopui 107 Qakt, 4To
MITeMATHYECKOE MOACHHPORAHUE TYPOYNEHTHOrO TeNnoMaccoobMeHa B
CAOKHBIA TEPMOIa30AHHAMHYCCKUX YCTOBHAX BMECTE € APYTHMU 33AAUAMMU
HenuHelHoM GUNMKK BXOIUT B CIHMCOK, cOCTaBenkblii Poccuiickoi akane-
Mueit Hayk, TPUALUATH 0C000 Ba)(HbIX M HHTEPECHBIX NpoONeM QH3UKH Ha
6mwxaittune roast [5.19]

B nelcTByromiell HOpMAaTHBHO-TexHUYeckoil 6ase HpoeKTHpoBaHMe
CHCTEM NOXKAPOTYIEHUS, ALIMOYJANIEHNS M MEXAHHYECKOH BEHTUIALMH OC-
HOBAHO Ha YNPOIUEHHBIX METOKAX pacuera TennoMaccoobMena npy noxape

Jns onpenenenns ycnosmuil GesonacHoll sakyauud awofeit Heobxo-
AHMBIM HMCXOAHBIM [JOKA3aTeNeM ABIAETCA BpeMs KPMTHYECKOH IpoaoIbKu-
TENRHOCTH NoXapa [5.22] {npoMeXyTok BpeMeHH OT Hayaiia BO3HUKHOBEHUSA
FOPEHUS N0 MOCTHXCHUA BEAMYHMHE! X018 OBl OJHOrO OMacHo10 (akTopa
noxapa ee KPUTHHECKOTO UM eNOBEeKa 3Ha4YeHuUs HA ypoBHe paloued 30-
Hei) OnxHako B pOCCHHCKHX CTaHZapTax 0Ge30MacHOCTH AR ONpeAcsieHHs
JTOro BPEMEHU 3alOXEH5! YIPOLIEHHEIe HHTErpanbHBe MC10Ibl pacuela
1ennoMaccoobmena npu noxape (TOCT 12 1 004-91, TOCT 12 2 047-98)
HMcnonssopanne MeTo10B pacieTa ojice BRICOKOTO YPORHS (30HHAIX H N10JIC-
BbIX) M03BONsET Goslee HANEKHO ONpelesiTh BEANYMHY KPHTHUECKOH Tpo-
JOMKHUTEBHOCTH 110XKapa.

B neficrByrompx Hopmax 110XapHoil 6e3011aCHOCIM He y4YMThIBAKOTCA
peabhibie YCHOBHS NOXapa, TAKHC KaK, PeanbHblil TePpMOrazoauHaMuyeckuii
PEXUM 110Xapa, TeNAOPH3HYECKHE K XMMHUYECKHE CBOCTRA HaXoNsILencs B
NOMEUIEKHH TOpIoYEH Harpy3ky, TFEOMETPHYECKHE pasMepbl MOMEHIeHUs.
pasMepnl M Pacloiokenue NpoeMOB, NapaMeTphl CHCIeM NOKAPOTYLUEHK,
IBIMOYNANEHHS Y MEXAHHYECKOU BEHTHUNAIMY M T A

B Hactosmux PexomeHpaudax mpeactaBieHa mareMaTHYECKas Mo-

H€Nb, NO3BONAOUIAA H& OCHOBAHUH Hay‘{HO—Oé()CHOBaHHOI'O NpoiHO3a [OH-



HaMiK¥ OMacHBIX ()aKTOpPOB NOXAapa NPOBOAMTH ONTHMH3ALMIO JEHCTBHI
CHCTEM NOXKAPOTYIICHHUS, NbIMOYANICHHS ¥ MEXaHHYECKOH BEHTHAAUMM C
YUYETOM pEanbHBIX MapaMeTPOB BO3HHKHOBEHHS, PaCHPOCTPAHEHHA H Pa3BH-
THs NIOAKAPa, TENNOOH3INUECKUX H XUMHYECKKX CBOHCTB KOHKPETHOH ropro-
Yeil Harpy3Kku 4 TemIoQu3HYECKUX CBOWCTB MaTepHala CTPOUTEIBHBIX KOH-
CTpYKUHi. MeToauka MOZeNHpOBaH;:d OCHOBAaHAa Ha COBPEMEHHOM YPOBHE
HayYHBIX 3HaHMH B ODONACTAX TEMIOMAcCOOOMEHAa H BBIYHCIUTEIHLHON
MareMaTHkd. Meroguka OCHOBaHa Ha  MareMaTHYeckod  MoJelH,
npuBeeHHO# B |5.48]  mpoweawei cornacosanne 8 BHUUITO MUC
Poccun. B jpokyMeHTe TMNpeACTaBi€Hbl TaKKe pEKOMEHAAUHH IO
OpPOBENEHHIO PpacyeTOB CHCTEM IMOXApOTYINCHMA, HBIMOYNASICHUS W
MexaH HHI) BOIIPOCaM, CBS3aHHBIM C METOJIMKON pacyeToB,
MaTeMaTH4Yeckoi MOZeNnblo U KOMIBIOTEPHOH nporpamMMo# ciaeayeT copa-
matscs B HUM BATIO OITB no aapecy: 121357, Mockea, yn. Bepeiickas,

n.7.

1. OBJACTH NPUMEHEHHA

1 1. Hacrosamme PexoMenpaimy paspaGoraHbl B pa3sBUTHE U JOMOJ-
HEHWEe HOPMATHMBHBIX HOKYMEHTOB B CTPOHTENbLCTBE, NEHCTBYIOIIMX Ha
TEppUTOPMM Topoja MOCKBE, B YacTH ofecneyeHus [OXApHOM
6e30MacHOCTH 3AaHUIH Pa3NUUHOTO HA3HAUEHHS.

1.2. PexoMeHmauuu npeacTaBaAioT co60i METOAMKY ONTAMU3ALIHH
NeHCTBHA CHCTEM LIOXAPOTYIIEeHWs, AbIMOYAQNEHHS U MEXaHHUeCKOH BeH-
THIALHU TIPH TI0XApax B 34aHMsAX Pa3NHYHOTO HA3HAYEHHUS C YYETOM Peaiib-
HBIX YCIIOBHI noXapa, pa3paboTaHHyIO Ha IpHMepe 34aHui CTOAHOK JIErKo-

RBIX aBTOMOOHNEIA.



1 3 PexomeHaauMn pacnpoLTpaHSIOTCS H3 NPOCKiNPOBAHHE CHCTEM
{ri 12) BHOBb CTPOALUNXCH H PEKOHCTPYHPYEMbIX 3/aHnit Pa3NHYHOTO Ha-

3HAYECHUS, KPOME NMPOH3BOACTBCHHROIO

2. OBHIME NOJOKEHHSA

21 B coorBercrsnu ¢ PenepanbHBIM 3aKOHOM “O) TCAHHYECKOM pe-
rynnpoBanuy” ¥ TpeGopanuaMH nioxapHoii 6esonacHoctu (TOCT 12 1 004-
91, TOCT 123 047-98 u MI'CH 5 01-01) o6neMHO-11naHHPOBOYHbIE H KOH-
CTPYKTHBHBIE PELIEHHA 3JaHHH, B TOM YHCIE CTOAHOK JIETKOBBIX aBTOMOGH-
niel, a TaKKe UX HHKeHepHoe o0opyNoBaHHe, BKMOYAIONiee CHCTEMbI 110~
KAPOTYUIEHHs, NBIMOYAANCHHUA M MEXAHMYECKOH BEHTHIALMH, JOJIKHLI
ofiecnieyuBaTh B fIEPBYIO OYEpeAk OCHOBHEIC TPeGOBaHMA NOXKAPHOHA Ge3o-
TIaCHOCTH

- oBecneuenne GezonacHoil IBAKy ALl JIIOAEH,

- ofecriedeHre COXPaHHOCTH HMYUIECTBA TPETHUX JIKIY

2.2 Hacrosumue Pexomengaumny pa3paboTansl B HOMOILLB NPOEKTHBHIM
M CTPOMTEIBHBIM OPraHM3AIAM, a 12JOKe OprasaM NOXAapHOH OXpaHH ¢
11€JI5H0 ONTUMM3ALUM AeRCTBHI CHCTEM NOXAPOTYIICHUS, ALIMOYIANCHHS !
MeXaHM4eCKOH BEHTHISIMH IIPH [10Kape B 3MaHHAX, B TOM YMCHE HA CTOSH-
Kax NMerKOBBIX aBTOMOOMIei, ¢ uenbto obecneyeHue 6e301acHON IBAKyalHU
OgeH 1 COXPAHHOCTH HMYIUECTBE TPETHHX JIHLL

[TpuseneHHas MeTOZUKA MOXeT GBITh HCIIONB30BaHA MPU pazpaboTke
HEOOXONUMBIX MO 33aKOHOAATENLCTBY {5 1] TexHUYecknx ycnosui o odec-
fiedeHiio noxapHoi Ge30nacHoc | 30aHMH paznUYHOrO Ha3HAUeHHA, KpoMe
NPOKU3BOICTBEHHOIO

23 B Hacrosiux PexoMenpanuax NpefcTasieHbl OCHOBL MeTOAa
pacuera TCILIOMAcCOOOMEHA NpH NOXape € yu4e10M DeatbHbIX NapdMeTpos

BO3HHKHOBCHUA, PAacCNIpOCTPAHCHNUA H Da3BUTUA N1I0XKapa, TCH}IO(I)MSH'-‘ICCKM‘{



¥ XMMHYECKHMX CBOMCTB KORKPETHOH roproyuecii Harpysku, TerioQpH3nIeckux
CBOCTB MarepHajyia CTPOMTENBHBIX KOHCTPYKUMH M NEHCTBMM cHCcTeM TI0-
XApPOTYUICHHA, ObIMOYAANCHHA W MexaHHdyecKoil BeHTWisuvy. Jng Gonee
yrny6nelHOro OCBOCHHMS MPHUBEIEHHOTO MeTona cielyeT HCTOAb30BaTh
CHEeLHAIBHYIO TeXHW4ecKyIO nuTeparypy {5.16, 5.18, 5.20].

2.4. TlpuBefeRHas METOAHKA HE CONEPHKUT KECTKMX peKOMEHIaLui
no npHMeHeHHo Habopa MaTeMaTHYecKHX MOAeneH, BXOAAILMX B IPHBE-
InenHniii metoa pacyera. Buibop Moaene#t 1onaken oCyECTBIATLCSE B COOT-
BETCTBUH € Y4ETOM 0COOEHHOCTeH KOHKPETHOTO 06BeKTa.

2.5. TlpepnaraeMasi METOAHKa MOXKET OBITH HCNIONB30BAHA JUI ONTH-
MH3A0UH DEHCTBUHA CHCTEM HOKAPOTYIICHHUA, AbIMOYIANCHHUA H MeXaHuve-
cKOll BEHTHSALMU IPH [oXKape, KorJa ropeHue ssnsgercsa Aeduarpalldod-
HeM {3.21]. [Ipu sToM NpuBescHHBIA METOA pacyeTa NPHHNMIHANGHO NPH-
MeHMM A 15000ro cLeHapHs pa3BHTHS [TOXapa.

B ciyqasx B3pHIBHOTO AAM ACTOHAUMOHHOTO ropenns [5.21] Metomu-
Ka TpedyeT KOppeKTHB, 3aKTIOYAOLMXCA B H3MEHEHMH MOAEeH rOpeHus U
KOHEYHO-Pa3HOCTHOMH CXEMBI PEIICHUS.

2.6. B Hacroslieidl METOLHKE, 32 MCKNKOUEHHMEM CIELHanbHO OroBO-
PEeHHBIX ClIy4daeB, TPHUHATH TePMUHE M ONpEIENeHHs, NpPHBEACHHBIE B
['OCT 12.1.033-81 u CT COB 383-87. OcrantHble TEPMUHBL H OlIpeaene-
HHUS, HCTIOJIB3yeMble B PexoMenaatnsx, npusejessl B Ilpunoxenuu 1 k na-
crosim PexomennauusaM. Koadb¢uuueHTs! M NOCTOSHHBIE (HM3HYECKHe
BeJIHYMHb], HCTIONB3YEeMbIE B pacHerax, MpeAcTaBsnenst B [Ipunoxennu 2 x

HacroguuM PexoMeH atusM.



3. TEOPETU4YECKHE OCHOBbI

3.1. Pacuer TennomaccoobMeHa npu noxape C LENb0 ONTUMHU3AUMH
HAeHCTBHE CHCTEM MOXapOTYWEHHA, AbIMOYAATICHHA H MEXaHUIECKOH BeH-
TUNALMY ABJISIETCA CONMPSKEHHON 3a4aucii TeOpuu TennomaccoobMena.

3.2. PacyeT AMHAMHKH ONACHLIX AKTOPOB MOXKAPA (POBOAMTCA Ha
OCHOBE peIeHHA TPEXMEPHBIX HECTAUMOHApHBIX AHbdepeHUHaNIsHBIX
YPaBHEHHH TEMIONPOBOJHOCTH I MHOIOCHOKHOM CTeHKH. I'paHMusbie
ycnoBus K 3THM YpPaBHEHHSM Ha TBEPABX MOBEPXHOCTAX CO CTOPOHEHI HO-
MeEHHA ONpPEREIIAIOTCHA C NOMOIBI0 TPEXMEPHOH MONEBOH MOJENH pacue-
Ta TennomaccooOMeHa fp¥ NoXape B MOMeLleHHH (CONpsXKeHHas 3ajnava
Teopun Temromaccoobmera). Ha HapyXHBIX TOBEPXHOCTAX OrpaXAalomimx
KOHCTPYKUMHA 32[al0TCA FPAHWUYHLIE YCHOBMS NO JYMHCTOMY ¥ KOHBEKTHB-
HOMY TEIUI00OMERy € OKpYXalollell MoMeIeHue cpenoil (HapyXHbld BO3-
IlyX, cocejHee MOMEIIEHHE | T.1.)

3.3. [Tonesas Mozens pacuera TennoMaccoobMena npu noxape 8 fno-
MEICHHH M MAaTEMaTHYeCKas MOJesb NPOrpeBa CTPOMTENBHEIX KOHCTPYK-
uui npuseneda B [lpunoxenny 3 k HacTosAIMIAM PexoMeBaanmsam.

3.4. MarteMaTHyecKag MOZENb B JAMHOI MOCTAHOBKE MOXET ObITh
pelIeHa TONBKO YHCIAEHHBIM MeTONOM. MeTo[ YUCHEHHOro pelicHHs MaTe-
MaTH4ecKOd MoJenH npeAcrtasneH B [Ipunoxenud 4 x Hactosigum Peko-
MEHJILMAM.

3.5. Pe3ynbTaTOM pacyera siBNAIOTCS PEKOMEHAAUMH 1O ONITUMH3AUMK
AeMCTBHHA CHCTEM MOXAPOTYIUCHUS, ABIMOYNATCHHUT ¥ MEXaHHYECKOH BeH-
TUNSAIMY B 3NaHUAX PA3IMYHOrO Ha3sHAYeHHs HA NPHMEpe CTOSHOK JIerko-

BBIX aBTOMOOHNEH.



4. ONITUMN3ALNA AENCTBHII CUCTEM
MOXKAPOTYIWEHHS, ALIMOYJAJEHHSA U
MEXAHUYECKON BEHTUJISLIUHU OPH NOXKAPAX

4.1. OcHoBHbBIE HOJIOJKEHHA NO pacyeTy

4.1.1. OnTuMu3auus NeHCTBHI CUCTEM MOXAPOTYLUEHHS, AbIMOYHa-
JEHHS K MEXaHHM4YEeCKOW BEHTMNAUMH NpPH NOXapax B 3JaHUAX, BKOYas
CTOSHKM  JIErKOBBIX  aBTOMOOMiIeH, TNpOBOAMTCS B  CleRylolei
NOCNEeAOBATENEHOCTH:

- cBOp HCXORHBIX NAHHBIX;

- BBIOOP ClieHApHEB Pa3BHTHA MOXapa;

- BBIOOp BapHAHTOB MapaMeETPOB CHCTEM MOXAPOTYIIEHH, ABIMOYJa-
JIEHHUS H MEXAHHYECKOH BEHTHUNALIUK;

- BEIOOp MaTeMaTHIeCKHX MOJeneii;

- BHIOOp METO/IA YHCAEHHOIO PeNICHUS MOJENH;

- pacdeT TenaoMaccootMeHa MpH MoXape B NOMEMEHHH U Nporpesa
OIPXIAIOLIMX KOHCTPYKIMIA;

- aHANM3 PE3YNBTATOB Pacyera.

Baok-cxema npoBelieHUs pacyeToB IpeJcTaBleHa Ha puc. 1.

4.1.2. C60p ucxoaHBIX JAaHHBIX BKTIOYaeT B cebst BRIGOp YHCACHHBIX
3HaYeHHHd 11apaMeTPOB, BXOAAIUMX B MaTeMaTHUecKylo mMozensb (Flpuioxe-
Hue 3 K HacTosALMM PekoMeHAaLHaM ), C TOMOLUBIO aHANH34

- 06BbEeMHO-NAGHUPOBOYHBIX peleHuH 06beKTa;

- NPOEKTHO-KOHCTPYKTOPCKOH JOKYMEHTAUMH HECYWIHX M Orpax-
JAOIKX CTPOHUTENIBHBIX KOHCTPYKUMIA 00peKTa;

- pPasMEILECHHs1, BUJA ¥ KOJIMYECTBA ropiodei Harpy3Kd.

413. [lo 0OGBEMHO-IUIAHHPOBOYHBIM PpEIUCHHUAM H [POSKTHO-

KOHCTPYKTOPCKOM AOKYMEHTAHY OMpEAENAIOTCA [EOMETPUYECKHE Xapak-



TEPUCTHKHU 3aja4u. CocTaBiAeTCs CXeMa NPUBA3KK K IOMEIEHHIO OPTOTO-
HAILHOW CUCTEMH! KOOPAHHAT. BrIGMpaeTcs NONOXKeHUe UEHTPA OpToro-
Ha/IbHOIT CHUCTEMbI KOODJHHAT, HAPUMEP, B JIEBOM HIDKHEM Yy IloMeile-
nus. KoopauHaTHas OCh X HanpaBleHa BAONE JUIMHBI 1IOMEHIEHUS, OCh Y -

BROABL €r0 NINPUHEL, OCb T - BEPTHKAIBHO BAOAbL BHICOTH! NTOMEIIEHH .

C60p HCXOAHBIX NAHAKIX

BriGop ciieHapHeB pa3BUTHS NOXapa

l

BrGop BapuanTor niapamMeTpos cHCTEM
NOXKAPOTYWEHHMS, AIMOYAANCHYS K MCXa-
HHYCCKOU BEHTUNAIHYK

Bribop maTeMariaeckux Mouene

! BeiBop Me101a YUCIIEHHOTO peeHns

l

Pacuer reniomaccooGmena ifpy noxape B
TIOMEMEHMH H POrpeBa Orpax AaroIHX
KOHCTPYKUHMH

AHan13 peayihTaToR pacyeTa

|

BriGop onTHMaNsHOro BapUaHTa [apameT-
POB CHCTEM NOXKAPOTYIEHHS, AbIMuYane-
HHS ¥ MEXAHHUECKOH BCH (IIALHMY

Puc. 1. briok-CXeMa NPOBEJEHUA PACUETOB



4.1.4. Onpegensiiorcs CHEAYyIOUINE TEOMETPHYECKUE XapaKTePUCTHKU
obbexra:

- MoMelileHue:

B QopMe napatenenunesa: AHHA, IHPHHA, BBICOTA;

NpPOM3BONLHON GOPMBI: KOOPAHHATH! TTOBEPXHOCTEH OIPaXAAFOWHX
KOHCTPYKLHIA;

- IBepH: BHICOTA, UIMPUHA U KOODAMHATH OJHOrO HUKHEro yria nse-
pu (ans kaxmoit ABepn);

-~ OKHa: BBICOTA, IIHPHHA H KOOPAHHATH OXHOIO YIia OKHa (AN KaxK-
JOT0 OKHa);

~ ToproYas Harpyska: KOOpAWHATHI [PAaHKI OTKPSHITOH 1TOBEPXHOCTY;

- CHCTeMa NOKApOTYIIEHAA: KOOPAMHATE MECT PAacTlONOXEHUA U pas-

.MepBl OTBepCTHil JMNf WOJAYM OFHETYMHIAINETo BEmEeCTBA (CUPHHKIEPHI,
ApeHuYepsl K T.A.);

- CHCTEMA ABIMOYAAICHUA: KOOPDAUHATEl MECT DACIIONOXeHUs U pa3s-
MEPHI AHIMOBIX JTIOKOB H JIHIMOBBIX KJIATIAHOB;

- CHCTEeMa MeXaHHYEeCKOH BeHTHIIIIMHU: KOOPAMHATH MeCT pachosio-
WEHUA H pa3sMepbl OTBEPCTHI B IPUTOYHEIX B BEITXHBIX kKopobax.

4.1.5. Y3 ananusa o6beMHO-ILTABHPOBOYHEIX PeIleHUH, HazHAYCHHA H
XapaKTepUCTHK HOMEIEHHA, a Takke pasMeLIeHus, BHAa H KONHYECTBa TH-
MOBO# roprodeil Harpy3Kn HaxXOAATCA ClIeAyrLpe TeoQUuHIecKue U XH-
MuYeckHe cBolcrBa (1o TunoBol Gase roproyeil Harpysku [5.17], Ilpuno-
AeHue 5 K HacTosMM PexoMeHAanmIM), a Takike Apyrue XapakTepuCTHKH
ropIoueH HArpy3xH:

- Hu3Ias paboyas TEINOTa CrOPaHus;

- yIenbHas CKOPOCTE BBIFOPAHHS;

- notpebieHne KACIOpoJa IIPH FrOpEHAH;

- yJieNbHOE IBIMOBbiIeICHHUE;



- yAeNbHOE BbIACNEHHE OKHMCH yraepoaa;

- yAenbHOS BBIACHECHHE ABYOKHCH YTREPOA];

- CKOPOCTh PacnpoCTpaHEHHs NaMeHH (B Ciyyae TBEPAOro ropoyero
matepuana),

- BpeMs cTabHIN3aL My FOpeHUs (B ciayvae ropioueil XUAKOCTHU),

- CyMMapHas Macca roproyeif Harpy3kH.

B cayuasx, Korza roproyas Harpy3xa He SBACTCA THIIOBOI (B noMe-
WEHMH HaXONHUTCS OXHOBPEMEHHO HECKONBKO PANHYHBIX BHIOB OPIOYMX
BELIECTB WIM roproyee BEIECTBO, HE BIIOYEHHOE B THIOBYIO 6a3y [5.17))
reobxonuMo obs3arensHOe COracoBaHME XapaKTEPHCTHK IKBUBAIECHTHOMN
NoXapHOH Harpy3kd [5.17] ¢ opranamMu rocyRapcTBeHHOr0 NMOXKAPHOro
Haj3opa.

4.1.6. Tlo NPOeKTHO-KOHCTPYKTOPCKOH AOKYMEHTaLUH ONpenensiercs
YCTPOKCTBO CTPOMTENBHBIX KOHCTPYKIMit. Jis Kaxkaoll paccMaTpuBaeMoi
KOHCTPYKIHH HaxoaaTcs:

- YHCJIO CI0EB PA3THYHBIX MATEPHATIOR;

- TOJIOHHA KaXA0Tr0 CIOS;

- TennoQH3HYecKHe CBOHCTBA MATEPHANIOB CNOEB KOHCTPYKUWH MO
crpaBouHKKy [5.23] wim mo Tlpunoxenuo 6 K HACTOALINM PeKOMeHaalu-
AM: TNUIOTHOCTH, YASNbHASA MaccoBas TCHTOEMKOCTh, KOIPOUIHEHT Teno-
NPOBOJHOCTH M CTETICHb YEPHOTH! IIOBEPXHOCTH (N1s BHYTPEHHEro M Ha-
pyxHoro cioes) (ITpunoxenne 7 k HacTosym PexoMennanusm).

BenuquHbl NapaMeTpoB 3a[AI0TCA B BHIC 33BHCHMOCTEH OT Temnepa-
TYpPBI 1M [IPH OTCYTCTBHH T2KUX POPMYN OCPEIHCHHBIMH 3HAYEHHSAMH.

4.17. OnpenensioTcs KPUTHYECKHE TEMIIEPATYPHl KOHCTPYKLUMH 1O
Tocobuio {5.14] u cipaBoutol nuteparype [5.24].

4.1.8. 3a1ar0TCA HAYIbHbIE ¥ TPaHUYHbIE YCIOBUA:

- ‘TeMIiepaTypa ra3’oBo# cpejibl NOMCIUCHHA IIEPEL N10KapOM;



- TeMMNEePaTypa HapYKHOTO BO3LYXa,

- BaBfeHKE B ra30Boii cpeje NOMEICH!A Nepes NOXApoM,

- 1aBNeHUe B HAPYKHOM BO3JIYXE Ha YPOBHE NONa NOMemeHus,

- MaccoBblit PacXojl NOAAYH OTHETYINALLE! O BELISCTBA W TEMIlepaTypa
OTHETYLIAWEro BeleCTRa,

- MaCCOBBII pacXoa CHCTEMBI ABIMOYANIeHH,

- MACCOBKIH pacxos CUCTEMb! MEXaHHUYECKON BEHTHIAUKHA

4 1.9 Beibop cueuapues I10Xapa 3akJHOYaeTcs B ONpeacieH HaH-
Gonee HeGIArONPUATHOrO BapHAHTA €ro Pa3sBHTUA, NPH KOTOpeM Heobxo-
JAMMOE BpeMs 3BaKyalMy SHOJEH M3 NOMELUCHHMH C10MHKH JIerkoBblX aBTO-
MoOWIeit ABJSeTCA MHHUMANLHBIM, a IPOrPEB CTPOUTEABHBIX KOHCTPYKUHH
IIOMELIEHHA CTOSHKM JCrKOBBIX aBToMoOuIed spnsercs HanGoslee HHTEH-
cuBHbIM Hanpumep, npy HaxoXAEHHH (GaKTHIECKHX TIpe/ieNioB OrHECTOH-
KOCTH HecyllMX KOHCTPYKLHH PasiHIHOTO HCINONHEeHMs B NOMEUICHUHU He-
obxonumMo BRIOPATh PAa3sNUYHEIC CUCHAPMH, B KAAJOM H3 KOTOPHIX Harpes
OAHOM M3 KOHCTPYKuufi OyieT MaKCHMANLHELIM (MCTOYHUK BOIHMKHOBEHUS
TOpPChYS HAXOXUTCH 100UepeiHO BONU3M KaXxkaoH Hecyllel KOHCTPYKITHH)

41 10 Jins nposedeHUs ONTUMM3ALHOHHEIX PacUeTOB 3a/Ial0TCH pa3-
JI4HbIE BO3MOXHBIC BAPMAHTH! 1APaMETPOB CHCTEM NOXKAPOTYIUEHHS, Abi-
MOYAAJIEHHA H MEXaHHICCKOH BEHTHILANMH

- MaCCOBbIe PAacXOJsl ¥ KOOPAHHATb! YCTPOMCTB AJIs MOAAYM OTHETY-
mialero Bemecrss,

- MaccoBbleé PacxXoibl i KOODAMHA1I OTBEPCTHH (JABIMOBhHIX JIOKOB H
ABIMOBBIX KIIATAHOB) CHCTEMBI JIBIMOY JaJICHHS,

- MaccoBble pacxolbl H KOOPAHHATL OTBEPCTHH CHCTEMb! MEXaHH4Ye-
CKOM BEHTHASL UM

4111 Bufop MareMaTuyeckux Mojeneil Ang ACMNONHUTCABHBLIX CO-

otsouwenuit (puc [1 1), HeoOxoaMMBIX NTPM 3aMBIKAHMY OCHOBHOW CHCTEMBI



ypaBueuuit (I'1.1+I1.14) maremaTuueckoéf Mojenu, NPOUIBOAMTCS B COOT-
seTcTBUU C [IpunoxeureM 3 kK HacToswKUM PexomeHaLMAM UM Ha OCHOBE
JIAHHBIX TeXHUYecKoi nureparypnt [S 16, 5.18, 5.20].

4.1.12 Merox YHC/IEHHOTC pelleHHs MOJIeNV npuHHMaeTca no Hpu-
noxeHuio 4 x HacrosuuM PexoMenmalusm Man BHIOMpaeTCs Ha OCHOBE
JAHHBIX TCXHUYECKOH JHTepaTypsl [5.25, 5.26]

41 13. C y4eToM KOHKPETHOH FeOMETPHH 3ajaqH CO3AAIOTCS Hepas-
HOMEPHBIC TPEXMEPHBIE KOHEYHO-Pa3sHOCTHBIE CETKH BHYTPH 00BEMOB no-
MEUIEHHA ¥ HECYILMX H OTPKAAIOIMX KOHCTPYKiMit

4.1 14 Pemaercs 3aMKHYTasd CHCTCMa anieOpauvecKuX ypaBHeHuil B
cooTBeTcTBHM ¢ Ilpunokennem 4 x Hacrosum Pekomennatusm Tlocneno-
BaTEJILHOCTD PELUCHHA CACTEMB npuBeneHa B 11 11.4 9 Ilpunoxenns 4. lar
o BpeMeHn onpeneisercs oo gopmyne (I1.51) Toro xe [punoxenns

4.1.15 Pacuer tennomaccooOMeHa NpH NoXKape B NOMEIHIGHUH ¥ NIPO-
rpesa KOHCTPYKLHM#H 1o pazpaGoTanHoi Moxenn nposoauTes Ra JBM.

Pacuet npoH3BOAMTCH K3 YCHOBUH NOCTHXKEHHA OJHOH M3 HUXe me-
PEYUCICHHBIX CUTYAIHil:

- JOCTHXEHHE CTPOMTENBHON KOHCTPYKUKNEH IIPeSENbHOIO COCTOTHM
NO OfHeCTOHKOCTH (moTeps Hecymiel CIocOBHOCTH, MOTEPS TEIUIOM30TH
pylowe cruocobHOCTH HiId HoTeps HENOCTHOCTH ),

- NIOTIHOE BBITOPaHHE roproyel Harpy3Ky,

- HEJOCTa1 0K KHCAOPOa, P KOTOPOM MpeKpalliaeTcs ropeHue.

4.1 16. AHanus pe3syAbTaToB pacyeTa TPEXMEPHBIX TONeH TeMnepatyp
BHYTPHU [OMEILEHHH, HECYIIMX W OrpaXJAIOUMX KOHCTPYKUMHA, MaccoBBIX
KOHIIEH TPalyii KHCIOPOAA M TOKCHYHBIX KOMHOHEHTOB (OKHCh M ABYOKH(b
Yriaeposa), a TaKKe BENHYHH JaNbHOCTH BHAUMOCTH BHYTDH MOMEIUEHHU B

pasfivuiHbie MOMEHTSH! BPEMEHH [TPOBOAUTCA ¢ LICNBIO OHpeneNIeHHA.



- HeoBXOAMMOro BPEMEHHN 3BaKyaulH MOAelt w3 nomewieHui 8 ra-
HOM CITy4ae CTOSHK# JErKOBBIX apToMobGunei;

- MPOMEXYTK2 BpeMEHH OT Havafla Noxapa A0 ACCTHMEHUS KPUTHYe-
CKOro 3HayeHMs TeMreparypsl (0 NoTepe HeCyuwen cnocoGHOCTH, LEeNnocT-
HOCTH MJIM TEMNOU30JHpYoLeit COCOOHOCTH B 3aBUCHMOCTH OT Ha3Haye-
HUA M BHMAZ KOHCTPYKUMH) XOTs Obl B OTHOM MECTe CTPOMTENbHBIX KOHCT-
PYKUHI B JaHHOM Cilyyae CTOSHKH AETKOBBIX aBToMoGHACH.

4.1.17. ®aKruyeckHe Npenensl OrHECTOMKOCTH CTPOUTENBHEIX KOH-
CTpYKumii no norepe Hecyniel crnocoBHOCTH, NOTEpPe TEIUIOU30NUPYIOLIEH
CSIOCOBHOCTH ¥ NOTEpE HENTOCTHOCTH ONPEJCNsIOTCE COOTBEICTBYIOIUMH
BETMYHHAMM BPEMEHH, NONYYEHHBIMH H3 pacyeTra Mo JaHHOH METOAUKE H
YMHOXaeMBIMH Ha Ko3$dunuent Oezonacnoctu £~0,5+0,8 [5.27].

Koadduunent OGe30macHOCTH YYHMTHIBaET BIMSAHHE CPOKa IKCHUTyaTa-
UHMH KOHCTPYKIMiA, H3MCHEHHE TOPIOYCH HArpy3Kku, a TaKxe nepernpodumu-
poBaHue OOBEKTOB HA NPOUHOCTHHIE CBOMCTBA KOHCTPYKuuid. Benuuuua
370r0 KodppuumenTa onpelensercs ANi KaXJIOro KOHKPeTHOro oGbeKTa
O17ENbHO ¥ JOIDKHA OBITH COrMacoBaHa € OPraHaMH roCyJapcTBEHHOIO
HO0KAPHOI0 HAA30PA.

4.1.18. 3a onTUMabHLIH BAPHAHT MAPAMETPOB CUCTEM [10XKAPOTY-
IIEHHA, AbIMOYAANEHHN M MEeXaHMYecKOH BeHTWIAUMM NPUHHMAETCs TOT,
KOTOPbIt 0becneynBacT OCHOBHBIE TpeOOBaHHs NOXKapHOi Ge3onacHocIu B
NaHHOM Cy4ae K CTOSHKAM JIETKOBBIX aBTOMOOMIEH,

- ycnopue GesonacHol ssakyanuu Jogell (CoOTBE1CTBUE MAH Dpe-
BbILUCHHE BEHYMHD HOPMATHBHOIO (AKTHUECKOTO BpeMEHW 3B3KyalluH
mopel (I'OCT 12.1.004-91) BenuunHOM HEOGXOAMMOro BpeMeHU JBaKya-

LUH);



- COOTBETCTBHE MNU NpPEBbllIEHUE BENWUYKHH (AKTHHECKMX Npenenos
OrHECTOMKOCTH HECYIMIMX M Orpa)KJarollUX KOHCTPYKUMH Tpebyembix HOp-
MatuBHbIX 3Havennit (CHUIL 21-01-97).

4.2. MogesupoBanke AeiicTBHI CHCTEM NOXApOTyIIeHHs

4.2.1. [lefcTBHAC CUCTEM MOXKAPOTYUICHHS 3aJa€TCA TPaHUYHbIMYU YyC-
JOBMSMY NO IOBEPXHOCTAM OTBEPCTHH, uepe3 KOTOphble OrieTyllaiuee Be-
IIECTBO [TOZACTCH B NOMEIUEHHE.

B kauyecTBe I€OMETPHYECKHX YCNIOBHH 3aRalOTCS KOOPAMHATHI pa-
HHYHBIX MOBEPXHOCTEH OTBEPCTHIA, Yepes KOTOPHIE OTHETYLIALIEE BEWECTBO
HOJaeTcs B NOMELICHHE.

4.2.2. Tlpu TymieHHH HHEPTHBIM Ia30M (B TOM YHC/Ie BOARBIM apoM)
Ha MOBEPXHOCTAX OTBEPCTHH, Yepe3 KOTOpHIE ra3 Mojaerci B NOMeEIEHHe,
3ajaeTCA NPOEKIMS CKOPOCTH Ha OCh, NEPNEeHAHKYAAPHYIO TOBEPXHOCTH
OTBEPCTHA:

wrrr-‘:Gur/ (Pur'F rrr), (1)
rae G, —~ MacCOBBIH pacxoA IMoJia4u AHEPTHOrO rasa, Kr/c;
Pu ~ NOTHOCTH HHEPTHOTO 1433, KI/M;
F,; — nonjaek NOBEPXHOCTH OTBEPCTHHA, e

Llna onpeneneH s TOKaNbHBIX KOHIEHTpauui MHEPTHOO rasa (asora)
B 006beMe MoMellerHs pewaercs ypasHenHe 8 Tabu. 1.1 Tlpunoxenns 3 k
HacTOALIMM PeKoMeHIalMIM.

Venopuem npeKpallleHHs FOpCHUs ABRAETCS JOCTHXEHHE BHYTPU 06~
RAaCTH FOpPEeHHsA OrHeryallell KOHUEHTPaLMH MHEPTHOre rasa Benuunss
OTHETYIALKMX KOHHEHTPAUMHA JA% PasRUIHbIX ra3006pa3HbIX OrHETYWAlIMX
eiecTB npuBeetn B [5.42] u 8 [Tpunoxenun 8 x Hactoswmnm Pekomen-

NALUAM.



4.2.3. Mpu TymeHuu BOJIOH B NIOCKOCTH OTBEPCTHIL, Yepes KOTOphie
BOJA MOAAETCA B MOMEIUEeHHe, 3373€TCA NPOEKUHA CKOPOCTH HA OChb, mep-
HEHAMKYNAPHYIO IOBEPXHEOCTH OTBEPCTHA:

Wir=Go/(Pa-Fn), 2
rae: G, — MaccoBHIH pacxos mogayy BOAsL, Kr/c;
Ps - IIOTHOCTD BObI, KI/M .

s onpeneneHus JIOKANBHBIX KOHIEHTpauu#l Boas! B o6neme nome-
menHs pemaercsa ypasHenne 9 1aba. I1.1 Vlpunoxenus 3 k Hacrosumm Pe-
KOMeHZaiMaM. YueT $a308bIx NpeBpauieHHH (McnapeHue BOAb ¥ KOHHEH-
cauus BOASHOTO Mapa) OCYHIECTBIAETCS B UCTOYHHKOBOM WeHEe Miyy0, MeE-
TOAB! pacieTa KOTOPOro NMpHBEIACHb B [5.33], i B rpaHMYHBIX YCTIOBHSX
Ha TIOBEPXHOCTAX KOHCTPYKIHH.

HcToYHHKOBEIN 4IIEH B CJTy4ae UCTIapeRUs BOASI HMeeT BUA:

I a(T-T,)F.N,
Hz0 — c,,(T—-TK)+r+cP,(T‘ -T*)’ ()

The: & - K09Q(UIKHEHT TenIooTAaYH OT KATLTH XXHUAKOCTH K ra3oBoil cpexe,
BT/(M2~K);
T — TeMniepaTypa ra3oBo#i cpeasl, K;
T — TeMnepaTypa Karuid xuakocTH, K;
T — Temneparypa kunenns, K;
Cprs Cpw — YHENBHBIE MAcCOBbIE TETLIIOEMKOCTH Ta3oBON M #HAKOA ¢a3bl co-
oteerctBeHHO, Jix/(kr-K);
r — yZIenpHas TEIIoTa napoodpasosasus, Jx/Kr;
F,. — nOMmans mOBEPXHOCTH KaIMK XUTKOCTH, M’
N, ~ 4HCNIOBag MIOTHOCTH KANenb XHAKOCTH B eRUHULE obbeMa cpenpl,
I/
I'paBu4HBIe YCHOBHA MPH KOHJACHCAIMHM Napa Ha NMOBEPXHOCTAX KOH-

CTPYKUHI onpelensioTcs 1o cefyontefi dopmyne:



. q
j Cpr(T- TK)+r+cpl(T; - Tﬂ' ’ (4)

IJie: f — MaCCOBaR CKOPOCTb KORACHCAUMH, KI/(c-M2);
g ~ NNOTHOCTE TENIOBOrO NOTOKA B IOBEPXHOCTE KOHCTPYKLMH, BT/A(M>K);

T,y — TeMIepaTypa NOBEPXHOCTM KOHCTPYKIHH, K.

4.3. Mopenuposanue aeiicreuii cucrem

MeXaHHYEeCKOH BEHTHARIHH M AbIMOYJAJICHHSA

4.3.1. JetictBHe cHCTEM MEXaHKIECKOH BEHTWIALMK ¥ AbIMOYIale-
HHUSA 3373€TCA IPaHHYHBIMH YCHOBHAMH IO IUIOCKOCTAM BEHTHAALUHOHHbIX
OTBEPCTHI H JIOKOB ABIMOYIANCHHUS.

B kauecTBe reoMeTpHMYEcKHX YCHOBHH 3aJalOTCH KOOPAMHATLI rpa-
HMYHBIX IIOCKOCTEH BEHTHAALMOHHBIX OTBEPCTHI H JIOKOB (KIANaHOB)
ABIMOY JaNeHnA.

4.3.2. B miockocTH BEeHTHIALMOHHBIX OTBEpCTHH BRITSDKHOM Mexa-
HHYECKON BEHTHIALUM 3aJaeTCs MPOEKUMA CKOPOCTH Ha OCh, NEPHEHANKY-
JIAAPHYIO TUIOCKOCTH OTREPCTHA:

Wor™Wanrr/ Four, (&)
rie: Weaun - 00bEMHAS TPOY3BOJMTENbHOCTD BLITSOKHON BEHTHIALIAY, M /C;
Fypre — ILTOMAJIb IOBEPXHOCTH BEHTAIAUMOHHOIO OTBEPCTHS, M.

4.3.3. B IIoCKOCTH BEHTHIALIHOHEBIX OTBEPCTHIM NPUTOMHOW Mexa-
HU4ECKOH BEHTH/ISALMN 32/13aeTCA NPOEKHHA CKOPOCTH Ha OCh, MEPHIEHIHKY-
NEPHYIO TIIOCKOCTH OTBEPCTHA:

Wap=Wnp/ Fup, (6)
riie: Wep- 0OBeMHAS NPOM3BOANTENBHOCTE NPHTOYHOMH BEHTHAALINH, M fc;
Fop — NIOWAAS BEHTAIALUMOHHOIO OTBEPCTHA, M.

4.3.4. B nnockocTH oTBEepCcTUil CUCTEMbI ABIMOYNANICHHA 3aAaerca

TIPOEKIIHS CKOPOCTH Ha OCh, [TEPIeHANKYIAPHYIO NIOCKOCTH OTBEPCTHS:



wn=Wn/ F a’ (7)
rae: W, - o6peMuas MPOU3BOAHTENLHOCTh CHCTEMBI IILIMOY AAJICHH, M3/c;

2
F, — niouaab oTBEPCTHSA, YEPE3 KOTOPOE YAANACTCH HbiM, M.

4.4, PexoMeHAQLNH 110 IPORCACHHIO PACUCTOB

4.4.1. IlpencTapnennas MeTOIMKA pacyeTa HEOOXOAMMOTO BPEMEHH
3BaKyalHH JHOJeH ¥ (aKTHIECKHX NPeieNoB OTHECTORKOCTH CTPOUTENBHBIX
KOHCTPYKUMH IJiS ONTHMM3alBH JNeHCTBUH CHCTEM NOXKApOTYUIEHHS, Jibl-
MOYJaICHHA M MEXaHHYeCKOH BEHTHIAUMH MOXeT ObITh peanuszoBaHa Ha
NPaKTHKE TOJNBKO HA OCHOBE Pa3paboTKy KOMABLIOTEPHOM MpOrpaMMbl WAX
npuoGpeTeHus CymecTBYIOUX NPOrpaMMHEIX naketoB (Hanpumep, SOFIE
[5.28], PHOENICS [5.29], FLUENT [5.30] u np ).

4 4.2. Betbop MaTeMaTHyeckux MopeleH, BXOAALUHX B HACTOSIYIO
METOIMKY, ABAAETCA ONHUM U3 BO3MOXKHBIX BAPMAHTOR pacyera. B 3arucH-
MOCTH 0T 0cobeHHOCTEH KOHKPETHOTO O0OBEKTa BO3MOXKHO NPUMEHEHHE
IPYTHX MOJielielt, HCTIONMB3YEMBIX B MPOCKTHOMH NpaKTHKe

4.4.3 Jina KOPPEKTHOTO NMPOBEACHMS PAacYETOB 10 AAHHONK METOHMKE
Il KOHKPETHOTO 06BbeKTa HEOOXOMHMO COIMacoBaHue ¢ OpraHamMu MOXap-
HOM OXpaHbl XapaKTEPUCTHK HETHIIOBON roproved Harpysku (n4 15 na-
croaiuux PekoMenpanuil) 4 BenuyuHbl Ko3bQHUHMEHTa, YYHTHIBAIOWLETO
BIMsiAC CPOKA IKCILUIVATALMH KOHCIPYKIHMH, H3MEHEHUs TOpIOYel Harpys-
KH, 8 TaKke nepenpodunupoaHue o0HEKTOB HA NPOYHOCTHBIE CBOWCTBA
KoHcTpyxumit (1 4.1 17 sacTosmux PekoMeHnauuit)

4.4 4, CpaBHUTENLHBIMH OPHEHTHPAMH TI0 BeIHYKHAM HEOOX0IMMOro
BpeMeHu 3BaKyauus mopell ¥ (aKTUHECKHX NPelenoB OTHECTONKOCTH

CTPOUTEIILHBIX KOHCTPYKLMH NP NPOBEfEHUH PacyeToB MO AaHHOH MeTo-
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JMKE MOIYT CAYXHTh nauHble, npusenenusie 8 FOCT 12.1.004-91, IToco-
6uy {5.14] u Texnuyeckoii mureparype [5.24, 5.31}.
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5. CCBLIIKH HA HOPMATHBHO-METOANYECKUE
JOKYMEHTbBI U TEXHUYECKYIO TUTEPATYPY
51 ®enpepanbHbiii 3akoH «O TEXHUUECKOM perynpobanuu» (cobpa-
HHe 3akoHonatenncrtBa Poccuiickoit ®enepauuu, 2002, Ne52 (u 1), cr
5140)
52 CHull 2 04 05-91* Otonnenne, BEHTUNALIAA ¥ KOHAMLMOHUPO-
BaHUe

53 CHull 2 04 09-84 Iloxaphas aBTOMalHka 3JaHHH M COOpYXKe-

54 CHull 21-01-97 IToxapnas 6e30macHOCTb 34aHUA H COOPYKe-

55 CHufl2 08 02-89 O6uiecTBenHEIe 31aHHS ¥ COOPYKEHUS

56 CHull 21-02-99 Croanku aBromMoGHneiH

57 MI'CH 5 01-01 CrosHKH JE€rKOBBIX aBTOMOOHIEH

58 MI'CH 4 04-94 MuoropyHKu#OHANbLHbIE 3aHUA ¥ KOMILUIEKCH

59 Ml CH 207 97 OcuroBanud, $pyHAGMEHTh! M [IOA3€MHbIE COOPY-
KEHHA

510 T'OCT 12100491 CCBT Tloxapuas Gesomacnocts (QOume
TpeGoBaHuA

511 TOCT P 123 047-98 TloxapHas 6e30acHOCTb TEXHOJIOTHYE-
cinx npoueccor OOmue tpeborarus MeTogs! KOHTPOIK

512 T'OCT 121 033—81 CCBT [Iloxapuas GesonacHocts Tepmu-
Hel ¥ onpenenenus - M Foccranpapt Poccun, 1981

513 CT C3B 383—87 Iloxapnas Ge3omacHocTs B CTPOU [ENbCTBE
Tepmunn! u onpeenerus

514 «llocobuc No onpefeNeHUIo NpeNeaos OrHecTOMKOCTH KOHCT-
PYKUWit, IPEACIOB PACTIPOCTPAHEHWs OTHS NO KOHCTPYKUMSM M rpynn Bo3-

ropaemocT Matepranos (xk CHuITII 2-80)» M , 1985
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5 15. Hononxenne Ne 1 x MICCH 5 01-01. CrosHKu NErkoBbix aBTo-
Mobuneit

516 AM Poixos, I.P Xacanoe, AB Kapros u ap. [Ipumenenue
NONeBOro METONa MaTeMaTHYECKOTrO MOENMPOBAHUA MOXAPOB B NMUMELIE-
HugX. Meroznyeckue pekoMennayun M. BHMHUIIO, 2003

517 AsloMaTusHpoBaHHas WHGOPMAILMOHHAA CHCTEMa no TpeGoBa-
HUAM NOXapHO#H 6e30MacHOCTH B CTpOHTENbCTBE «JKkcnepTusan. M BHUH-
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TNpunoxenne 1.

TepMHHEI H onpeneneHus

Ne Tepmuu Onpenenenne
1 2 3
1 | Bpema cratunuza- | [IpoMexyToKk BpEMEHR OT Ha4ana I0peHHs RO BLIXOA4 Ha
UMH TOPEHHS rOPIO- | PEKAM NOPEHMS € MOCTOAHHOR CKOPOCTEK) RBITOpaHHA
ueil KHAKOCTH
2 | l'openue B3pbiBHOE | ['ODEHME HPHM CKOPOCTH PACTIPOCTPAHEHUS MAAMEHH, OONb-
et ~10 M/c u Menpineit ~10° w/c
3 | Topensie xeronauy- | I'opeHye IPH CKOPOCTH PacnpOCTPaHEHHS IUTaMEHH, GOb-
OHHOE weit ~10° m/c
4 | I'opeHue Fopenne npn cKopoCTH PaCcCHpPOCTPAHCHHUS TAMEHH, MEHB-
aednarpaunonHoe | wed ~10 M/c
5 | I'panmrmpie yeno- | Yenous TemnoMaccoobMena Ha FPaHAUHBIX NOBEPXHO-
BHA CTX_pacyeTHOH o6nacTH
6 | Auddysua Camonpou3BoisHelll Iponece nepeHoca BenecTBa U3 00-
nacTv ¢ Gorbluel ero KOHUeHTpauue# B oONacTs ¢ MEHh-
et KOHMeHTpauuei
7 | JuckperHpi  aHa- | Anrebpaudeckoe ypPaRHCHKE, SBMAOLICECT ANNMPOKCHMA-
mor uddepenun- | uueit nuddepeHunansHOro ypaBHEHHs M CBA3BIBRIOILECE
LHOTO ypaBHEHHA | 3HavcHHR QyHKIUY D B HexOTOPOH TPyNIE Y3N0BHIX TOYEK
ang pyuxunn P
8 | Wneassysii ras Ta3, nopusHAIOWAACT ypasHCHUIO cocTosuns Knanenpo-
Ha-Meunaesneena
9 | KousekTuBHbIH Tennopo#t moTok, 0OBYCHOBIEHHBIR MAKPOCKOMHIECKHM
TEem;I0BOH HOTOK (BHAMMBIM) JBUXKCHHCM ra3a HiM XHJKOCTH B MPOCTPaH-
¢rBe M3 00NacTH ¢ OHOH TeMmepaTypoi B o6nacth ¢ apy-
Fok TeMIeparypoil M TeMIONpOBOJHOCTRIO
10 { Koneano- Yucnennnifi Meton pemreHns AuQGCPCHIIANBHOTO ypaB-
PasHOCTHEIA MEIOA | HEHM, OCHOBaHHBIA Ha JMCKperm3auuM  0o0aacTH
pemicHns  mudide- | HENPEPHIBHOTO HIMCHEHHS apTYMeHTa (KOODAMHATHI M
PEHIHATEHOrO BpeMs) M CO3IaHWM % PCIUICHHH AMCKDPETHOrO aHanora
YpaBHeHHus anddepeHnuanbHOro ypaBHenns
11 | Koneuso- CoBOKYNHOCTS Y3MOBBIX TOYEK, 3IaMEHAIOUMX 003acTH
pazHOCTHAA ceTKa HENPCPHIBHOTO H3MCHEHHS apryMeHTa (KOOPAMHATLI ¢
BpeMs)
12 | Koneuno- MuoxecTBo anre0pauucckux COOTHOWEHHHM, CBA3LIBAIO-
P43HOCTHAs CXeMa | X 3HayeHUn QyHKUHME O B HECKOMBKHX COCE/IHMX y3Max
KOHEYHO-Pa3HCC 1HOR CEeTKH
13 | Konrponensiit 06b- | PacuetHaa o06nacTe BOKpYr OJHOIO y3na KOHEYHO-
| eM Pa3HOCTHOM CETKH
14 | Koxpduuuent ren- | dusuyeckas senuunHa, paBHas KOHBEKTHBHOMY TEMIOBO-

JIOOTHAAYH

MY NOTOKY, MPOXOAALIEMY Yepe3 eAriTHIY IIOMALH TBED-
LOH NMOBEPXHOCTH B YCTOBHAX e o01€KaHUH 1430M WIH
XHAKOCTLIO NIPH PA3HOCTH TEMIEPATYP MEHAY rasoM (Miy
XUAKOCTBEO) M NOBEPXHOCTHIO B 1K
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[Ipunoxenue 1

(npoponxenne)
i 2 3
15 | Jlyusictenit  (paama- | TensioBofi notok, oOycCHOBieHHBI DepeHOCOM IHEpruu
LHOHRRHA)  TEIIO- | 3NCKTPOMArHTHLIMK BONHAMK
BOH 1OTOK
16 | Monesns TypOy- | Matemaraueckan MONEnh pacyera napamerpoB TypOy-
JBEHTHOCTH NEHTHOTO TennoMaccoobMeHa
17 | Hessuas  koHeuno- | Koneuno-pasuocTHat cXeMa, B KOTOpoi anreSpaudeckue

PazHOCTHAR CXeMa

COOTHOUICHHA CBA3pIBAIOT 3HAYeHus ¢yuxkuuz © B He-

CKONBKHX COCCAHHX Y31aX KOHEYHO-Da3sHOCTHOM CETKHM Ha
3

CACAYIOIEM IIare N¢ BDEMEHH

18 | OnTndeckas ot~ | [TpousseneHne cpeniHell KOHUEHTPRUMM TBEPABIX YacTHI
HOCTH ABIM2 AniMa Ha 06beM # 3 hEKTHBHOEC ceycHHe SKCTHHLHU (OC-
| abeHNS NINYIeHH)
19 | INonesas Monens Marematudeckas MOLEINb pacyera nofiel napaMeTpoB Ten-
s10MaccoobMeHa B BOMEIIICHHH IpH fIoXape
20 | Crenenn 4epHOTH | OTHOUIEHHE HHTEHCHBHOCTM COOCTBEHHOTO H3NYYCHUA
Tefla K MHTCHCHBHOCTH imNydeHHs alCcOmOTHO 4epHOro
Tena JpH OJHHAKOBBIX YCIIORHAX
21 | TennomaccooOmen | [lponecc obmena sneprue#t B gopme TEIUIOTH M Maccol
MY B3aMMONEHCTBYIOUMME MaKpOCKOIMHYECKHMHU Hac-
TAMH TEPMOJHHAMBYCCKOH CHCTEMB!
22 | Tennonpoeopuocts | IIponece nepepauu 3Heprum oT Gonee HarpeTniX dHacreil
Tena K MEHEE HarpeThIM 4YacTaAM 210ro Tena, oGycaornen-
HBI{ A20THYECKHM (TCILIOBLIM) JBHOKCHHEM MUKPOYACTHH
[pH YCTOBUM OTCYTCTBHS MaKPOCKOIHUECKOTO (BHABMOIO)
JBHKEHAA MaKpPOCKONMYECKHX 9acTedl 1€7a ApYr OTHOCH-
TeNBHO JpPYra |
23 | TypOynenTHas TNepedoc Macchl MeXIY CROAMHM >KMAKOCTH MIHM rasa 3a
auddysus cyet TYpOYREHTHOTO HYJIbCALHONHOTO ABUKEHN ]
24 | TypOymeutnas ms3- | Ileperoc HMOyABCa MEXIY CAOAMH KUIKOCTH MM rasa 3a
KOCTB CyeT TypOYNeRTHOrO MyIbCaUNOHHOTO IBHXEHUR
25 | YcnoBus oas0- | OcofedHOCTH KOHKpeTHOl 3afauw  TeAAOMaccQoOMeHa,
3HAYHOCTH COCTOSIIAE U3 TEOMETPHYCCKHX, QHIHUCCKUX, HAHANBHBIX

H FpaHHYIHLIX YCIOBHH
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[pnnoxensne 2

Koy(HUHEHTBI H NOCTOAHKEIE PUINIECKHE BENHIUHEL, HCTIONB3YEMbIE B pacyeTax

KosdduuuenTs H NOCTOAHHEIE Qn3uye- | OBoznate- Pazmep- 3nayenne
CKHE BETMYMHBI HHE HOCTH
1 | Vckopeune cBobOAHOTO NaaeHus g /ol 981
3 | Kospduument minydenus abeomotso
SepHOTO TeNa o Br/(v>KY | 5,67-10°
KoHcTaHTH k-g MOZEnH TypOYIIeHTHOCTY G - 1,44
G - 1,92
G - 1,0
¢ - 1,3
C. - 0,09

MaccoBast KOHIEHTDAlHA KHCIOpOAa B

arMochepHOM BO3AYXE Xo2e - 0,23

MaccoBas KOHUEHTPAUMA a30Ta B aTMO-

chepHoM Bozayxe XnNia - 0,77
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Ipunoxenne 3,

MaremaTunueckas Moledb

[1.3.1. Tloxap B moMeweHHH NPOTEKAET B CNOKHBIX TEPMOrasoAHka-
MHYECKUX YCHOBHMAX MpH OXHOBPEMCHHOM BO3ACHCTBHM PAAa BO3MYLIAIO-
IUX Te4eHHe PaKTOPOR:

- HEH30TEPMHYHOCTH (OT/IMYME TEMNEPATYp TBEPABIX MOBEPXHOCTEH
HECYIX ¥ OTPaXX/AAloIMX KOHCTPYKUMIA U ra30BbIX TIOTOKOB);

- CXHMaeMOCTh (ITOTHOCTL ra3a He SBIACTCH NMOCTOAHHON BENHUYH-
HO#);

- FPaMEHTHI JaBICHH:

- BOYB Ha CTeHKe (IIOCTYIUICHHE B HOMELIEHHE NMPOJYKTOB BHYTPEH-
HeH NeCTpYKTYpH3allM¥ MaTepHaina TBEPALIX KOHCTPYKUMH, HCnapeHHue Bo-
IBl, Copepaiefics BHYTPH MaTepuana KOHCTPYKIME, TennoMaccooOMen-
fiad 3aMTa KOHCTPYKLMEL);

- H3NTy4eHHe;

- IPOTEKAHHE XHMHYECKHMX peaKuuii;

- AByX(a3HocTh (OQHOBPEMEHHOE COCYLIECTBOBAHNE HECKOMBKUX (a3
— raztTBepisie  4aCTHUbI, ra3stKMUKOCTh, razt+TBepible  4acT-
LBHKHIKOCTB);

- IIEPOXOBATOCTh IIOBEPXHOCTEH HECYLIMX H OTpaXcAalolX KOHCI-
pyKIni;

- KpHBM3HA [IOBEPXHOCTH HECYHIMX H OTPAKAAIOIUX KOHCTPYKUMI;

- TypOyNIEeHTHOCTS;

- CKaYKH yNNOTHEHUS;

- 11epEX0/| NAMUHAPHOTO PeXHUMA TeUeHHs B TypOyIeHTHbIi

JeiicTBre BhiLICYKa3aHHBIX (aKTOPOB NPUBOAMT K CYIHECTBEHHOMY
OT/AMYHIO 3aKOHOMEPHOCTEH TefiioMaccoOoOMeHa OT XOPOILO HM3YYEHHBIX

“cranfaprHeix” ycnosu#t tennoobmena [5.33]: m3orepMuueckoe Gesrpanu-
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€HTHOE TeYeHHe HECKHMaeMOoro ras’a BAOJb NOBEPXHOCTH HENPOHHUAEMOIH
nnacTHHbl. [TosToMy MeTORBl pacyera TernioMaccooOMeHa npu noxape
JOJDKHBI YMHTBIBAaTh BIUAHKE TEPMOTa30qHHaMHYECKHX YCIOBHIt €ro pa3Bu-
THA.

I1.3.2, K u4ucny ocHOBHBIX OCOOGHHOCTEH TennoMaccoOGMEeHHbIX
NpOoUECccOoB NMpy NMOXape OTHOCATCH chelyromHe [5.18].

- Haubonbllas pa3HUUA JaBNEHMII B pa3sHbIX 30HAX MOMELIEHHA He
NPEBILIAET JCCATHIX JOJIeH NPOLEHTa OT BENWYHHBI CPELHETO JaBACHHUA B
MOMEWIEHKNH NPH OTCYTCTBHH B3PHIBOB C 00OpasyioIMMMCS YAAPHEIMU BOJ-
HaMH;

- CKOPOCTH ITOTOKOB I'a30B Malkl IO CPaBHEHHIO CO CKOPOCTBIO 3BYKa
(NpH OTCYTCTBHH JETOHAUMORHOTO FOPEHHA H YAAPHbIX BOJH);

- ckopocTd mHdY3MU ra3oB AOCTATOYHO BEJIHMKH, T.e. HeoOXomUMO
YYMTBIBATE TPOKECCH TepMoaudQy3HH U TypOynenTHoi nuddy3nn.

I1.3.3. Ilpu pa3paboTke NONEBOM MAaTeMaTH4YECKOH MOAENH pacyera
TerioMaccoobMeHa IIpu noxape B MOMeUICHNM NPUHHMAIOTCS ClEAYIOne
JOMYyWEHHA M YNDPOLIEHHS peaNpHOM TEpMOra3’ofMHaMHYECKOH KapTHHBI
npouecca [5.18):

- CYWIECTBYET NIOKATbHOE TEPMOANHAMUYECKOE H XUMHYECKOE PaBRO-
BECHE BO BceM obbeMe NMOMEMIEHHS, YTO NO3BOJIAET MCIIONb30BaTh PaBHO-
BECHOC YPABHEHHUE COCTOAHHS;

- razoBas cpeja ABJASETCH CMEChIO HAEAIBHBIX I'a30oB, YTO HAaeT YJOB-
NeTBOPUTENBbHOE NpHOMDKeHNe B IMana3oHaxX TEMIIEPATYp H NaBJeHUH, Xa-
PaKTepHBIX TIPH NMOXape;

- JIOKAIBHBIC CKOPOCTH M TEMIIEPATYPhl KOMIOHCHTOB £a30BO# CMeCH
H TBEPABIX (WM HKHIKMX) JaCTHLl OAHHAKOBBI MEXHY COOOM B KaXno# TOu-

K¢ NnpoeCTPaHCTBa (OHHOCKOPOCTHaﬂ K OXHOTEMIICpaTypHaa MOACIIB), T.C.
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Mexa3HBIM B3aUMOJEHCTBHEM (TEMIIEPATYPHBIM CKAYKOM H “CKOJBIKEHH-
eM” ()a3 Apyr OTHOCHTENbHO ApYTa) npexebperaem,

- Koary/suMen H ApobeHHeM YacTuiL ibiMa npeHebperaem,

- XMMHYCCKas PEaKUMA TOPeHHs ABJIETCA OAHOCTYNEHYATOH K HEeob-
paTuMoit

- IUCCOUMALMSA ¥ HOHM3ALMA CPelbi MPU BBICOKUX TeMMepaTypax He
YUYMTHIBACTCA,

- B3aHMHBIM BJIMSHHEM TYPOYJIEHTHOCTH # M3NydYcHHs npeHebperaewm,

- nipeHeGperaercs o6paTHBIM BIMSHHEM IOPEHUS Ha CKOPOCTH BBITO-
paHHA IOPIOYEro MarepHana, T € CKOPOCTh BLITOPAHNs [OpIoYet Harpysku
PAcCYUTHIBAETCA Ha OCHOBE HONYIMIUPHYECKUX 3aBUCHMOCTell 6e3 yyera
TEKYLIMX TAPAMETPOB ra30BOi CPEALI,

- Tepmo-~ U Gapomuddysueil nperedperaem

I1 3 4 TI'azoas cpesa pacCMaTpHBAETCH kak BA3KUHM TEINONPOBOAHEI
CXKMMaeMslii MaeanbHEIA ra3 BilusHue TBEpAbIX 9acTHLl AbIMA YHYHTHIBACTCS
TIpH ONpERENEHHH XapaKTepHCTHK PANHAMOHHOIO TEIJIONEpeHoca BHYTPH
TIOMEIeHHA

I13 5 Ilonepas Mozenb pacyera TEMIOMAcCOOOMEHA [IPU MOkAPE CO-
CTOMT M3 CHCTEMbl OCHOBHHEIX JMGbdepeHIMANIBHbIX YPaBHEHHH 3aKOHOB CO-
XpaHEeHHA MacChl, MMITyJIbCa M SHEPIHM U ROMOJHUTENBHBIX YPaBHEHMH, He-
00Xx0AMMBIX 1A ee 3aMbiKaHMA CTpPyKTypa NOJeBOM MOZASAM TPHBEAeHa HA
puc IT1

T13 6 Bce cocTaBHBIC YacTH MONEBOH MOJIENTH B3aUMOCBSA3aHb! APYT C
1pyIOM C NOMOIBIO obux napamerpos (o6patxas ceasw) [lozromy npo-
HeCC PEILEHUA NOAEBOH MOJICNK HOCUT UTEPALHOHHbLA XapaKTep

[13 7 INonesas moAens pacyeTa TENNOMaccOOOMEHa IPH MoXKape ot
HOBaHA Ha YPaBHEHMSX 3aKOHOB COXPAHEHMS MacChl, HMNYJbCA K 3HEPrHA

[Tonpo6HeIn BEIBOR 3THX ypaBHeHHH NMPUBELEH B TEXHUUYECKON IMTEpaType
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{5.25] Hna oupemeneHHOCTH OCh X' HAMpaBiieHa BAONL AJMHLIL, OCb p — HiH-
PHHBI B CCh Z — BBICOTH! NOMeileHUs. LIeHTp opToronansHoll cHCTEMB! KO-
OPAMHAT HAXOAUTCK B JIEBOM HIDKHEM YOIy moMelleHus (Ha njaHe nome-

weHHus). PazmeprocTy Becex napamMeTpoB npusesensl B cucreme CH.

OCHOBIBIE YDABHERHS JlonomsurenbHble COOTHOE-

Hus
Mozens nporpesa cTpon- Mogens 1234~
poTpe ‘rpov Mopens roperust

TeNLHEIX KOHCTPYKIHH thuarny ro-

proYeH Harpys3-
KH

Mogens TypOynenrHoro Monenb pannatiHoHHOrO
TemoMaccoobMena TemnoobMeHa

Puc I1.1. Ctpyxrypa nonesoi Moaemu

[13.8. YpaBueHue Hepa3phiBHOCTH [a30BOH CMeCH SABIACTCA MaTeMa-

THYECKHM BBIDAXXKEHHEM 3aKOHA COXPaHEHHA MacCbl rasoBOM CMECH N HMeEeT

CREAYIOmMAi BUL.
»,2 4 2 (ow,)= Il
6t+ax(‘pw’)+6y(’)w’)+ % w,)=0, (IL.1)

Tnie: p - TIOTHOCTD, Kr/M;

T~ BpeMs, C;

X, J, Z — KOOpAUHATHBIE OCH BIOMS JUIMHEL, IUMPHHBI K BHICOTb! TOMELIECHUA
COOTBETICTBEHHO, M,

Wy, Wy, W, — OPOEKUHH CKOPOCTH Ha COOTBETCTBYIOLIHE OCH, M/C.
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I1.3.9. B ckanspHOM BHile BEKTOPHOE YpaBHEHHE 3aKOHA COXPaHEHHS
MMOynbca A8 CMECH a3loB PacNafia€TCs Ha TPH YPaBHEHWA ABHKEHHUS

BIIOJIb KOOPAMHATHBIX OCEid:

» ta
+ o, aw, O 12
*% uur)( D e L) B % az) (I12)
w, w,  w,  w 2 ow, O,
P tPw, —+Pw’—5f = —5+2 av((nﬂar) > }5:[0“"1{.67%5;)}
K aw, ow, )\ 28 aw, ow, ow ).
e O ay)J‘zs;(‘“ IS Ea s LS

aw, ow ow ow op 0 ow
—it b iy — 4 —fm (D~ +2— + —L i
P53 TOW. SEtew, % " " o (p-p.)8 % (n+py) P

O R - Ca X

THe’ | — AMHAMHSECKIH KO3QOUIMEHT BA3KOCTH, KI/(M-C);

ow w
p-§+w,%+m, “’w— +pw, ~a—v~~-g—+2 a‘((}lﬂl—;)%)+— ((}Hm —-+-<4D

s —~ K03 duuueHT TypOyTeHTHO#M BA3KOCTH, KI/(M-C),
p - naBnenye, Ia;
P, — IVIOTHOCT [a30B0H Cpe/Il 3a TIPEAEIIAMH HArPETOTO CNOS, Ki/M’;
2
g — yCcKopeHHe cBoOOAHOro nagenus, M/c”.
VYpasuenns (I1.1+11.4) HazsisaroTcs ypaBHeHusiMH Peitnoneaca u no-
nydeHsl u3 ypaBrenuit HaBpe-Ctokca [5.25] nyTem ocpefnenus 110 Bpeme-

HY BCEX MapaMeTpoB.
I1.3.10. YpaBHeHne 3Hepruu ABIJETCH MaTEMATHYECKUM BbIpaXKeHH-

€M 3aKOHA COXPAaHEHHA H IIPeBpaleHUst SJHEPruu. IIJ'IH TESIUIOBLIX NIPOLECcCoB
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(npu paccMatpuBaemsixX B 0. [1.3.1 aanHOH METOAUKH YCIOBHAX Temiomac-
toobMmeHa NpH MOXape) 3TOT 3aKOH BbIpAXaeTcs B BHAE HEpPBOro Hayana
TEPMOIWHAMHUKK M HMEET clenytouui BUA:

—W —+ ,—+ —_—l= x.'.l'.i,x‘ — |+
pc’( w w, ") (( )5 )

2 [(m,, “ )%yl)%[mx, m%}w . @)

rae: T - Temneparypa, K;
¢, — yAenbHas u306apHas TemoeMKocTs, JHx/(kr-K);
A - xoddduumenT Teronposoatocty, Br/(mM-K);
A, — xoadPuunenT TypOynenTHO# Temonposoarocty, BT/(M-K);
A, — koaduuHenT paaMaunoHHo# TerwtonposoaHocTH, Br/(m-K);
g, — HHTEHCHBHOCTb BHYTPEHHHX HCTOYHHKOB TerUia, BT/m’;
GGt Gont G
TAC: §ys - WHTEHCHBHOCTH BHYTPSHHHX MCTOYHUMKOB TENJa 3a CYET pa-
IUaLHOHHOTO (yYHCTOrO) TemionepeHoca, Br/n’;
g - WHTEHCHBHOCTH BHYTPEHHMX HUCTOYHHKOB TeIINA H3-32 KOHBEK-
THBHOIO TerwiooGMena, B/m>;
qur — HHTEHCHBHOCTD BHYTPEHHHX HCTOYHHKOB TeflJa M3-3a peaKLmit
TOpeHuUS, Br/v.
[1.3.11. 3akoH coxpaHEeHHs MacChl i-FO ra3a, BXOJSINEro B COCTaB

CMECH, (ypaBHeHMe Hepa3peIBHOCTH AN KOMMNOHEHTA ra3zoBojit CMCCPI) HMEET

BUL:
ax, oX ox oxX d oX
—tg —1 L toWw —=— D +D)Y—- |+
P (PP TP G TR, Bx(p( o+ Dr) ax)
0 7). ¢ a2 axX,
e, + b )2 |+ D)+ , Il
ay[p( ,+ Dy) % )+az[p(l),+ ) = )+m, (11.6)

rae: X; ~ MaccoBasi KOHUEHTPALHs i-To rasa;
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D, - xoaddpuupent nuddysuu i-ro rasa, m/c;
D, — xoadduient TypbynentHoit nuddysuu, M,
m, — KH1EHCUBHOCTh BHYTPEHHUX UCTOMHHKOB (CTOKOB) MAcChi, BO3HHUKAO-
LMx ¥3-3a ofpa3zosaHusa (MCUE3IHOBEHN) MONEKy N AAHHOTrO rasa BC/eACTBie
NPOTEKAHAA XMMHUECKMX peakitui ropenus, Kr/(c-m). Benuuunnsi m; onpe-
LeNaloTes © Y4eTOM AaHHBIX IIpunoxeHus 5 k HacrosiuM PexomeHnauyam
10 GpOpMyIiam, NPUBEACHHBIM B Tabn. I1.1.

[1.3.12. 3akoH COXpaHEHHs ONTHYECKO IUIOTHOCTH LbIMA HCOONB3Y-
ercs B BUJE:

oD on ab, on oD, on aD on
+w +w +w =4qp, (H?)

rae: Dy, - onTrdeckas IIOTHOCTL AbiMa, Hiv/v;

qp - MBTEHCHBHOCTH BHYTPEHHHX HCTOYHHKOB ONTHYECKOH [UIOTHOCTH Jbl-
Ma, oOpa3yoLerocs U3-3a NPOXOXICHHA peakuuii roperus, Ho/(c-m). Be-
NMMHHA ¢p ONpeAensieTcs ¢ y9eToM JauubiX [IpHaoxeHus 6 K HaCTOSINM
Pexomenpanusm 1o Gpopmyne, npusenensoi 8 tabi. IL1.

[13.13. YpaBHeHue cocTosHuA CMECH HACANLHLIX ra3oB MMEET BHA
[5.35}

P=pRT, (1.8)
rae: R - rasosas noctosHHas cMec, JDx/(kr-K).

11.3.14. YparHenus TeroPpuU3MYECKHX TaPaMeTPOB CMECH '330B YUH-
THIBAIOT XUMUHECKHH cocTas cMecH. B cocras CMECH BXOIAT ClCAYrouHe
rassl: KUCIOpPOA, a30T, OPOXYKIbI rOPeHUs (OKHCh YIRepOAa, ABYOKUCE YI-
fepoja) ¥ NpOLYKTht TOpeHHA roprodeil Harpysku. [azosas noctosHHas,
TIOTHOCTS ¥ YAChhHAA n3o0apHas TerI0EMKOCT CMECH f230B BRIMUCIAIOT-
cst o dropmysnam:

p= 5:"'"' , R=YgR,; ¢ =Zg,c‘" , (1.9)

= =] e=l
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rRe i~ HOMep ra3oBoH KOMNOHEHTHI CMeCH;

1 — YHCIIO [a308 B CMECH;

r, g, R, ¢, p, — obbeMHas u MaccoBas HONA, rd30Bas NOCTOAHHAS
(Ix/(xr-K)), yaenbHas uzoGapHas maccopas temioeMKocTh (Jx/(xr-K)) u
nAOTHOCTS (KI/M’) i-0i KOMIIOHEHTHI Fa30BOH CMeCH. BenuuHHbI yaeNbHBIX
H306aPHBIX MACCOBBIX TEMNOEMKOCTEH KOMIOHEHTOB MPUHHUMAIOTCA NOCTO-
SHHBIMM WJIH ONPENENSIOTCH B 3aBHCHMOCTH OT TeMileparypbl. CooTBetct-
BYIOIIHE 3aBHCHMOCTH IIPHBOJS1CA B ClipaBo4HO# sMTepatype [5 34].

I13.15 TakuMm 0o0Opa3zoM, pemaloTCsi HECTallHOHApHbIE TPEeXMEpHble
nupdepeHLHansHbie yPaBHEHUS B YaCTHBIX POM3BOAHBIX 3aKOHOB COXpa-
HEHHS MacChl, HMITYJIBCA M JHEPrUH JJis a30BOH Cpefibl MOMELECHHS, ypaB-
HeHHS COXPaHEeHHs MAacChl JUIs KOMIIOHEHTOB razoBOH Cpejbl U ypaBHeHUe
ONTHYECKOH INOTHOCTH AbiMa. Bee mudidepernuansHple ypaBHEHHS NpHBE-

[IeHbI K “CTaHfapTHOMY” BUAY [5.26], ya06HOMY A 9UCIEHHOrO peuleHHs:
ny
gr-(p¢)+div(pw¢)=dix{rgmd¢)+s, (I.10)

rae: @ - 3aBHCHMAan nepeMeHHas (HTAJIRMUM ra3oBod CMeCH H MaTepualia
CTeH M MEPEKPHITHSA, NPOSKUMM CKOPOCTH Ha KOOPAMHATHEIE OCHU, KOHLEH-
TPaUMH KOMIIOHEHTOB ra3oBOH CMECH, KWHETHYeCKas dHeprus TypOyneHT-
HOCTH M CKODOCTH €€ AHCCHHAlMH, MaccoBasi KOHIEHTpaUKs ¥ ONTHYecKas
T10THOCTE JbiMa),
I' - koahduumert nudpbysun aas P,
S — ucrouHuKoBHIH yneH xus .

13 16. 3nauenus Bennuny B ypasuenuu (I1.10) npusesens: B Tabu.
111 Bce senuuuHBI 30eCh U nanee ABIAIOTCA OCPCAHEHHBIMH N0 BPEeMEHU.
Ipu pacuere mporpeBa orpaxpaomMx KOHCTpyKuMil (ypasnenus 11 u 12,
Tabn I1.1): we=w,=w=0.

0603Hauenus B Tabi. I1 | cneayiomue.
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Xoz Xco. Xcor, Xnz, Xuz0, Xor — MACCOBBIE KOHUCHTPAUHH KHCAOPOAA, NPO-
AYKTOB ropeHus (OKHCH yriepoja d ABYOKHCH Yilepoaa), a3ora, BOJb! H
HPOAYKTOB 'OPEHHS rOpioveil Harpy3KH;

Do;, Dco, Doz, Dnz, Do, Dy — x03(pduuments: nudbysun kucnopona,
OKUCH Yriiepola, JBYOKHCH YTiepoa, a30Td, BOALI M NMPOAYKTOB FOPeHHs
ropioYeit HarpyskH, lec;

Moy, Mco, Mcoz — YHTCHCHBHOCTb BHYTPEHHUX CTOKOB MacChi KHCAOpOJa U
MCTOYHHKOB MACCHl OKHCHM YINeposia U JBYOKHCH YIJIepoIa, BOSHMKAIOIHUX
u3-3a oOpazoBanus (MCYC3HOBEHMA) MOJIEKYN NAHHOFO ra3a BCIEACTBHE
TIPOTEKaHUA XMMHUYECKHX PeaKLiii ropeHus, KI‘/(C'MJ);

Mo ~ WHTEHCHBHOCTh BHYTPEHHMX HCTOYHHMKOB (CTOKOB) MAacChl BOZBI
(BOAsIHOTO Iapa), BO3HUKAIOMMX M3-3a MCNAPCHHA BOIBI (KOHAEHCALMH BO-
JSHOTO mnapa) (I0A BIMSHHEM [OJS TeMOEPaTyp B 1IOMEWCHMM H B
OrPaXIAIOLMX KOHCTPYKIHAX, KI/(C-M),;

B=U/T - xoapduument 06peMHOro TEPMUYECKOTO pacunpenus, 1K,

Lg; - norpebnenne no Macce KucIopoja NpU CrOpaHdM 1Kr roprodyero Ma-
Tepuana;

Lco, Lcoz - BBLIENEHNE TO MACCe OKMCH ¥ ABYOKHCH Yrliepona npu cropa-
HHH | Xr ropiouero MaTepuana;

¥, - CKOPOCTb BHITOpaHKs rOpIOYEro MaTepuana, Kr/c;

Door - BHIMOOGPa3YIOMAR CIIOCOBHOCTE [OpIOYero MaTepana, Hn-m?/xr;

i, iy, i, - JHTANLMKHA ra30BO CMeCH, MaTepHala CTeH U nepekpoiTd, Ji/kr;
Q," - Hu3was paboyas Tewiora cropanud, Jx/xr;

T) - IONIHOTA CrOPaHKUt;

¢p - HHTCHCHBHOCTH BHYTPSHHHX MCTOYHHKOB OITHYECKOH MIOTHOCTH Hbi-
Ma, 00pa3syroerocs u3-3a NpoTeKaHus peakiui ropenns, Hu/(c-Mm);

Gyw> s -~ AHTEHCHBHOCTH BHYTPEHHHUX MCTOUHHMKOB TEILIOTHl BHYTPK CTeH W

nepekpbITis, Br/M’;
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AV — ofbem ra3oBoii cpenpl, BHYTPH KOTOPOK HaXOAUTCHA HCTOUHHK (CTOK)

MacChi HJIU JHEPIyuH, MS.
Ta6auna IT.1

[apamerpat 1 koaduuHenTs! ypasuenus (11.10)

Ne| @ r N

1 1 0 0

21 wy 1T of _ow ow, of..ow,} dp 20
- =+ — — ——-——divw
ax(r ax J+ (r a Tl ax ) ox s

41 w, pHpy N_a_(raw,}+i(r6wy)+i(raw1) apmz_i(”“w)
& | o oz\ O¢ 0z 30x
-~ BgAT
5| Xo2 | (DoxtDy)p moy = Lo ¥ /AV
6 | Xco | (DcotDy)p mco = LY m/AV
7 Xcoz~ —;;;02+DT)P meoz = Leos¥/AV
8| Xnz | (DrtDo)p 0
9 | Xn20 | (Du20+Dy)p myz0
10| Xu | (DartDy)p g,
11 LD"" 0 qp= Do ¥IAV
hl':l— by A Gow
13 i e Qve
4] i AtA R, Y@, 1AV qwp
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T1.3.17. YpaBHeHHe TENNONPOBOAHOCTH ARIACTCH MAaTEMATH4ECKUM
BbIPAXKECHUEM 3aKOHAa COXPAHEHHA M IpespailleHus 3Hepruu. [IposoanTcs
OTAeNbHBIA pacyeT TeMIIEPaTyYPHBIX ITOJICH B CTEHAX, TONY U NMEPEKPbITHH ¢
UCLIONb30BAHHEM HCCTAUMOHAPHBIX TpexMepHsIX AuddeperunanbHbix

ypaBHEHHiH TEMNONPOBOJHOCTH B ciexyromeM Buae [5.36]

or, .9 a.T_': LA or, i ?ﬂ.
"""5?”(»;( are )* 6y[}'" & JJ'az(l" & ]“’" @1
T, oT, 3 or 3 a7,
p/c,;f::—(kl __L)+5(1f_5)/.}+a(x, ..._ézi_}-}-qvl, (H.IZ)
oT. @ aT, a arT, 8 er.
= £ — —< —| A £ .
s ax(’”‘ ax)+ay( ‘ ay)+az( ‘o )”’*’ (1)

rae: T,, Ty, T, — nokanbHBIE TEMOEpaTypsl MaTepHaIoOB CTeH, MONa K nepe-
KpbITHS COOTBETCTBEHHO, K;

Puws Pf Pc — INIOTHOCTH MaTEpHANIOB CTEH, f0J1a M MEPeKPHITHS, xr/v’;

Cw, €f» Cc—~ YOCTBHBIC TETIOEMKOCTH MaTEPHANOB CTEH, I0/Ia U NEPEKPHITHS,
Jox/(xr-K);

Ay As A, — KO3QUUHEHTH TEIUIONPOBO/IHOCTH MaTEpHalOB CTEH, foNa U
nepexpsitis, B/(M-K);

Qww, Gvfs Gy - MHTCHCHBHOCTL BHYTPEHHHMX HCTOYHHMKOB TEIIOTH, Br/™’.

Ilpu oTcyrcTBMM (a3OBBIX NEPEXOJOB BHYTPH MATEPHAIOB KOHCT-
pyYKuH#t 4,~¢,~q.=0. Ina cny4aes $pa30BLIX NpeBpalIEHAR METONbI pacye-
2 UHTEHCHBHOCTH BHYTPEHHHX UCTOYHAKOB TEINOTH IIPUBOJAATCH B TCXHHU-
yeckoii nureparype [5.25].

T11.3.18. Jins KOJIOHHBI C PIMOYTosIbHOH OPMOH NonepeyHoro ceue-
uua peiwaetcs ypapHeHue (IL11), B KOTOPOM BeNMYHMHBI TWIOTHOCTH, YIClb-
HOIl TEMUIOEMKOCTH ¥ Ko3dulUuenTa TEINIONPOBOAHOCTH COOTBETCTBYIOT

MaTepHaly KOMOHHDI.
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B cmyuae ¢ kpyrioii ¢opMoit nornepeyHoro ceyenus pelaercs ypas-
HEHHE TEIUIONPOBOAHOCTH, 3aNMMCAHHOE B LHIHHAPHYECKOH CHCTEME KOOD-
awuHar [5.36}:

ar, a(. aT,y 18T, 1 o(, o) & (. oT,
R B (k) Fon LA IR LD

rae: Ty — NOKXUIbHAs TeMIlepaTypa MaTepHana KonoHHsl, K;

Pus €4 ¥ Ay —TIOTHOCTH (Kr/M’), yaenbkas tenoemkocts ([x/(kr-K)) u ko-
adpduumuent TennonposoaHocty (Br/(M-K)) Marepuana KonoHHEI,

r - KOOPAUHATA BAONE PAAHYCA KOSOHHEL, M;

O - yrnopas XOOpAWHATA, Paj;

24 - KOODAMHATA BIONDH BEICOTH! KONOHHEL, M;

g4 - HATEHCHBHOCTS BHYTPEHHUX HCTOSHHKOB TeILIOTH, B/’

Ilpu oTcyTcTBMH (a30BEIX HEPEXOJCB BHYTPH MatepHaia KOJOHHBI
4.+0.

11.3.19. Ilpu npousBonsHoi ¢opMe cedeHuH C1POHTENBHBIX KOHCT-
pykuuit pemaercs ypasgenue (I1.11). IIpu stom BeobxonnMo, yTo6E1 Koop-
IMHATHbIE OCH ObIIM COrNacOBAHBI C (OPMOH KOHTYPOB KOHCTPYKLHH, K
OpH 9HCIEHHOM pelieHHH AndOepeHUnUIBHOrO ypaBHEHUst HecOXOoAnMa
reHepauusi OPTOTOHANIEHON KOHEYHO-Pa3HOCTHON CETKH.

11.3.20. Havansubie ycnoBust Kk ypaaeHusM (I1.11<I1.13) npuunma-
IOTCS ClieIYIOIHE:

- ecHY TeMIeparypa ra30Boil cpeahl BHYTPY NMOMELIEHAs paBHa rem-
nepaType HapyHoro so3ftyxa, 70 To=To=Tp=T,;

- CCNH TEMIIEPaTyphl BHYTPH M CHAPY)XM NOMELIEHHS lie PaBHBL. TO
pacnpefenetue TeMNEpaTyp [0 TONUIWHE KOHCTPYKUHE NPUHAMAETCA Ky-
COYHO AHHEHHLIM (B NpeAeNax KKLOro clos) OoT TeMheparyphl Ha BHYT-
peHHel NIOBEPXHOCTH, paBHOH T, 1O TEMNIEPATYPhl HAPYXKHOH NOBEPXHO-

¢TH, paBHO# T, , U3 pEelIEHMA CTALMOHAPHON OAHOMEPHOW 3anauy Teno-
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RPOBOAHOCTH Yepe3 IUIOCKYIO CTeHKY ¢ IPaHHYHBIMH YCIOBMSAMH Nepsoro
pona [5.36].

3nech Two, To T 4 T — COOTBETCTBEHHO HayaNbHBIE (Mepe Moxa-
POM) TeMIepaTyph! CTEH, NCPEKPHITHA, NOJa H BO3AYXa B OMEWEHHKH.

Hauanbuele ycnosus k ypasHenuio ([1.14) umeror Bua: remnepartypa
MaTepuana KOJMOHHbI PaBHA HauaNbHOM TeMnepaType BO3AyXa B [IOMELICHUN
T; o= T, mo-

11.3.21. I'pauuyHbie ycnosus X ypasHenusM (I1.11:I1.14) na BHYT-
PEHHHX MOBEPXHOCTAX HETOPIOYMX KOHCTPYKUMH SBASIOTCH CIOXHBIMH
TPaHUYHBIMH yCHoBHAMH [5.33] H uMeroT ClenyoIuH BU (

O1=qct s, (IL.15)
rie: q; — JOKANbHAiA IUVIOTHOCTh CyMMAapHOIO TEIUIOBOTO [OTOKA B KOHCT-
PYKUHIO, Br/m;
qx - NOKanbHad [UIOTHOCTh KOHBEKTHBHOIO TEIIOBOTO IIOTOKA B KOHCTPYK-
LHHIOo, BT/MZ;
¢, - JIOKanbHas TIOTHOCTD JIyYHCTOTO TEINIOBOrO IIOTOKA B KOHCTPYKLMIO,
Br/M’.

JlokanbHbIE WIOTHOCTH J1yIHCTHIX TEMIOBbIX ITOTOKOB, IIOCTYNAIOIMUX
B KOHCTPYKUHMIO, ONpeNeIIIOTCs B COOTBETCTBUM C MaTEMaTHYECKOH Moje-
1610, NpusenenHoi B nynkrax I1.3.39:11.3.42 naunoro Ilpunoxenus, no-
KajJbHble TIMOTHOCTH KOHBEKTHBHBIX TEIJIOBBIX INOTOKOB - B TYHKTaX
11.3.28+11.3.35.

3Ha4yeHHs CTeNeHU YEPHOTH! BHYTPEHHCEH NOBEPXHOCTH pslia CTPOU-
TENBHBIX KOHCTPYKHMH npuBenensl B [lpanoxenun 7 k HacrosiuuM Pexo-
MEeH/JALHAM.

11.3.22. I'pannynbie ycnoBus K ypaBHenusM (I1.11+11.14) Ha napyx-
HBIX MOBEPXHOCTAX HEropiOYMX KOHCTPYKLHI ABNAIOTCA CIOXHLIMK Ipa-

HUYHBIMM ycnoBusaMH [5.36] 1 UMeloT criexyromuit BUI:
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q2=6,6(Ty' -T.Yy+0y (13 -To), (1 16)
rae g2 — NOKaIpHAsK MIOTHOCTh CYMMApHOro TENNOBOIO NOTOKAa OT KOHCT-
PYKLHMH K OKpYXatoLiei cpefie, Br/m?,

T, — NOKAJIBHAs TEMNEPaTyPa HapY KHOI MOBEPXHOCTH KOHCTPpYKLUMH, K,

T, - TeMIiepaTypa OKpyarotiero Bo3ayxa, K,

€, — CTeNeHb YePHOTH HAPYXKHOH OBEPXHOCTH KOHCTPYKUHH,

O — KO3 HIHEHT U3MYHEHHR aBCOMOTHO YepHOro Tena, Br/(m* KY),

02 — IOKaNbHbIA KOIGPHLMEHT TEIO0TAYY MPH CBOOOIHOA ROHBEKIHH Ha

HapyXHBIX MOBEPXHOCTAX KOHCTPYKUMY B OKPYXaIOWIyIO Cpeny, Br/(M* K)
3Ha4YeHHA CTENEHM YEPHOTH HapyXXHOW NOBEPXHOCTH psjia CTPOH-

TENBHBIX KOHCTPYKUHMH nmpuBeneHs!l B [Ipunoxkenuu 7 K HacTosmuM Pexo-

MEHAAUHAM

Benu4uHa 10KanbHOro KO3¢¢)HL[PICHT3 renjIooiiaym onpeeHarcs no

dopmynam cBobonHoi Kousexiuu [5 36] (13 3aBrucumocTei NlF—C(Gr Pl)'",
rae Nu - uucno Hyccenbta,

Gr - qucno I'pacroda,

Pr - uncno Ipangris,

KoHCTaHTH C H M1 ONPENENAI0TC B 3aBUCUMOCTH OT PACIIONONKEHHA IO-
BEPXHOCTH H FipousBefenus Gr-Pr, TOPHOBBIE HOBEPXHOCTH CYMTAKOTCA Te-
TINOH30 THPOBAHHBIMHU)

11323 ConpsbxeHue pacyeTa TeNNOBOro COCTOAHHSA OrPaXAaloUiUX
KOHCTPYKIMH ITIOMEUIEHMS C FONEBOM MaTeMaTU4YecKOH MOIENBIO MoXapa
MPOU3BOJUTCA Yepe3 BENMUHMHY TEIUICBOrO MOTOKA, OTBOAMMOIO H3 MOMe
WeHHs! B OTpaRJIaIoLIe KOHCTPYKLHY

113 24 B ciyyae MHOTOCHOWHBI: KOHCTPYKLMH, KOTAA CIOU BBINOM-
HeHBl M3 Pa3IMYHBIX MATEPHANOB, IPEAONAaraeTCs WACIbHbIA TEILUIOBOH

KOHTaK® HA rPpaHulax MeXxay COCCAHUMHU CIIOAMH



[1.3.25. JlokanbHble BENHYMHBI IIOTHOCTH, YAENbHON TEMNOEMKOCTH
» ko3 pHLHEHTa TENNONPOBOAHOCTH MaTEPHANOB OTACNbHBIX CNOEB B 00-
weM ciydae 3aBHCAT OT JIOKaJBHON Temmepatypsl u Braxuoctd. CootBer-
CTBYIOIIHE 3HAYCHUA BBIIICNIEPEYHCIICHHbIX TErIOGH3UIECKHX NapaMeTpos
NMPUBOAATCH B CNPaBOYHOM NuTepatype [5.23] u npeacrarnens: B [Ipunoxe-
HHAH 6k HaCTOAIIUM P C€KOMCHAALUAM.

11.3.26. JuddepeHunanpHble ypaBHEHHs TEIUIONPOBOJHOCTH B Yact-
ueix npoussoasix (I1.11+11.13) Moryr 6biTs MpUBenEHB! k CTAHAAPTHOMY
suay (I1.10) (cM. ypaBrenus 12 u 13, ta6n. IL1 gaunoro [Tpunoxenus).

I1.3.27. IlpuBenennas B AaHHOM naparpade mareMaTHHecKad MOEb
pacdeTa TEII0BOro COCTOAHHA MaTepHalOB CTeH, MepeKpHITHS, nojia U Ko-
NOHHBI MPHMEHHUMA IS ONpEe/ICNieHUs TEMIepaTyphl KOHCTPYKIUMH C cede-
HueM moboi hopMel.

11.3.28 B TypGyneHTHBIX NOTOKaX ra3oBOH Cpejbl MpH NOXKape CKo-
pOCTh, AaBNEHNE, TEMIIEPATYPa H JPyrue NnapaMeTpsl HCIBITHIBAIOT Gecno-
pAnoONHEIE Konebanua (nyipcaM). MruoBeHHOE pacnpelneNneHie BceX Be-
JHYKH B OGO MOMEHT BPeMEHH B IIOMCHUIEHHH C 3aiaHHBIMU TeOMeTpHYe-
CKHMY TlapaMeTpaMM He OUPEHesAeTCH ONHO3HAYHO TONBKO CHCTeMOH we-
XOJHbBIX YPaBHEHHH M HAYalbHBIMH M PAHUYHBIMU YCIOBUSMHM, HO TAKOKe
CYLIECTBEHHO 3aBHCHT OT MAalbIX Cy4yailHbIX BO3MYIIEHHH (M3-3a HEYCTO#-
YUBOCTH ABHKEHHSA),

UssecTHple Mopenu TypOyneHrHocTH k-€, k-, anrefpauueckue u
gpyrue {5.25, 5.26] noka3sIBaioT, YTO KAXAOMY KOHKPETHOMY CIyYal) Te-
YeHHs COOTBE1CTBYET BMOJIHE OLPENEeHHBIN Habop KOHCTaHT monenu. B
moboil Mogean TypOyIeHTHOCTH OTrOBOPEH KpYF TeyeHmit U yCHOBHiA, ans
KOTOPhIX OHa cripaseinBa. Ocobyio CIOXHOCTS npenacTasistel coboil Bol-
Oop MoIenu Mpu y4eTe CHOXKHBIX IPaHHYHLIX YCIOBHIf, 0OYCHOBIEHHBIX

TenaoMaccooOMeHHOM 3aIMTON CTEHOK KOHCTPYKUMH, HanpuMep, npH 3a-

44



muTe 060pYROBAKHA OT TEMIOBOro Bo3NelicTBUA noxapa. KoHcrantsr Mo-
AENHPOBAHHUSA ELIE HETOCTATOYHC CHCTEMaTH3IHPOBAHb! A (IMPOKOTO Kpy-~
r'a Aame CTalHOHAPHBIX GC30TPLIBHBIX TEYEHHI.

Takum ofpazom, MaTeMaTHyecKoe MOACAHPOBaHWE TypGyneHTHoro
KOHBEKTHBHOTO TerrioMaccoobMeHa npu [oxape TpeGyeT TIATENLHOro
Bs160pa MoneNnH TypOYNEHTHOCTH JUIs KOHKPETHBIX YCIIOBHI Moxapa.

I1.3.29. Hanbonee pazpaborannoil 1 4acTo HCNOAB3yeMoll Ui pacue-
T4 TEMIOMAccooOMeHa NPH NOXKAPe ABMSETCH IPAJUEHTHAs MOAeNnt TypGy-
NEHTHOCTH — k-g Mojiens [5.25]. B s1o#t Monenn nmpeanonaraercs, 410 Ko-
>dduupeHT TypOyNeHTHOH BA3KOCTH 3aBMCHT OT KMHETHYeCKOoH SHepruu
TypOYNERTHOCTH M CKOPOCTH e QHMCCHUAlMM B COOTBEICTBUM ¢ (hopmyJioii
Konmoroposa [5.25]:

kl
vy =C, et (IL.17)
The: V, V; — KHHEMAaTHYeCKHH Ko3pQuIHeHT MONEKYIApPHO# # TypOyneHT-

HOI% BA3KOCTH COOTBETCTBEHHO, M/C;

k -_—%(w'f +w? +w?) - KUHETHYeCKas SHEPrHs TyPOyNEHTHOCTH, M7/c’;

Wi, W,. W, — IyJbCallMOHHBIE COCTABISIOMME NPOEKIMH CKOPOCTH Ha CO-
OTBETCTBYIOLHE OCH, M/C;

C,=0,09 ~ smIupydecKas KOHCTAHTA;

N 2 52 o \2
e=v (2"&_} +(§L".& +(§“’.z) ~ CKOpOCTh JHCCHITAUMH KMHETHYecKoi
dy

ax \ o0z

.
SHEpTHH TypGyIeHTHOCTH, M/c .

T1.3.30. KosddunueHT MonexysispHoll AMHAMHYECKOH BA3KOCTH rasa
OnpesienideTCs [0 BeNMUMHE KMHEMATHYECKOH MOJIEKYIApHOH BA3KOCTH,

BbluMcasemoil no gopmyne Cesepnenna [5.33]:

as
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Ko 14

, (I1. 18)

N0
~

rae: C — 3MnupHYecKas KOHCTaHTa JUIs KOHKpeTHoro rasa, K;
 — k03 PMUHEHT MOTIEKYNAPHON ARHAMUYECKON BA3KOCTH, KI/(M-C);
Mo — M3BECTHAsA BeTHYMHA NWHAMHYECKOH BA3KOCTH NPH BbIOpaHHOMH Temne-
patype T, kr/(M-c). Bemuuunn C 1 T, HaXoAsICsA H3 CrpaBOYHOH JIKTepa-
Typhi {5.33]

11.3.31. ins HaxoX/IeHus KHHETHYECKOH 3HEePrny TypOyIeHTHOCTH H
CKOPOCTH €€ NUCCHNALHH peluaioTcs clepyomue auddeperinanbHbe

YPABHEHHMSA 3aKOHOB COXPAHEHHA COOTBETCTBYIOIUX BenuyuH [5.25].

& ok ok k) ofu, ok
—+w, —w, — +w,— [=—| L — 4
o &x oy &) &x\o, o

ﬁ(!’l%),\ﬁ[l‘lg‘)+VT[QL(@_-+?'_"LJ+L}_?£]_s; (TL19)
& Pl

ow w 2
oM e) Ofpu e +C, Sv | =L om, |, 8 10T -, & (11.20)
yo. o) alo, ) "k o, )P Ta] 'k

B cranzaptHoit k-& mozenu TypOyJIEHTHOCTH HaBOp MNUPUYECKHX
KOHCTAaHT sBigercs ciaenyiommMm [5.19]. Cy =1,44; C, =1,92, o, =1,0,
o.=1,3; C,,=0,09. B 06nacTH KOHBEKIHBHOK KONOHKH MOJie/ib MOJIEPHH3H-
pyercs Cy=1,6

[13.32. Iina onpenenenus kodb(HUMEHTOB TypbOyneHTHOH Terio-
NpOBOAHOCTH cMecH A, (ypasHenue 3xeprunu (I1.5)) u typGysnentHol mng-
¢ysus komrtoneHToB D) (ypaBHEHHA HEPA3PLIBHOCTH 1A Ta30BbIX KOMIO-
HenTtoB (I1.6)) ucnons3yercs tpoituas axanorns Ipanarns (5 33]): npu pa-

BeHcTBe yvucen Ilpamamis v Jleionca eaunuue (Pr=I.e=1) v orcyrcTBuu



rpalMeHTa JapieHys B noToke rasa (dp/dx=0, dp/dy=0, dp/dz=0) ypasne-
unst Aswxenus (I12-T14), sveprun (J15) u anddysun (I16) craHossarcs
TOXAECTBEHHBIMH K B Ciiydac NOJOOUS FpaHM4HBIX yCHOBMH CyuecTsyeT
nojpo6ue nonei CKOPOCTEid, TeMIIEPaTyp ¥ KOHUCH1 paLu i

Typ6ynentHoe u nuddysnonnoe uucna [IpaHaTIA MPRHUMAEM paB-
HeiMH Pr.=Pr,;=1 Toipa xo3dpduunent TypOyneHTHON TEIIONPOBOAHOCTH

onpeAendeTcs U3 COOTHOWCHHA

Colq
A=t
T Pro aiay

a koadpbuiuenT TypOynentroll nuddy3uu pases
D=, /pPr, (I122)
MonekynspHas TeIUIONPOBOAHOCTh paBHa [5 33] (npu Pr=const u

cnaboit 3aBHCHMOCTH YACTLHOM TEMIOEMKOCTH OT TEMIIEpaTyphl)

R
A, n, (1123)

rae A, — H3BeC1Has BEJHYHHE K03D(HIMEHTa TEIIONPOBOXHOCTH NPH Bbi-
6paunoii Temneparype T,, Br/(m K)

113 33 VYpasueuus (IT 17-11.23) noseossitot otpe,ienutsk koahdpuum-
eHTH! TypOyNeHTHOM BA3KOCTH, TEIUIONPOBOXHOCTH H Auddy3un, Bxoasume
B ypaBHeHMs noneso#l mogenw (I12-I1 6)

113 34 I'panudnsle ycnosus K ypasuesusuM (IT1 19) u (IT 20) umeror
BHIL

- Ha TBepAOH HEroproYeH MOBEPXHOCTH

ok /on=0, (I124)
. - (v: 75,\:;
m 0,4” ’ (n 25)

tne hy, BENUUHHA KMHETHYECKOH 3HEPruH TYpOYNEHTHOCTH B OnuKaiiiuem

- 2,2
K NIOBEPXHOCTH Y3JI€ KOHEYHO-DA3HOCTHON CETKH, M /c ’
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€n - BENMYHHA CKOPOCTH AMCCHIALNHM KHHETUYECKOM 3HEprun TypOyNenT-
HOCTH B OnwkafilleM K MNOBEPXHOCTH y3fe KOHEYHO-Pa3HOCTHOH CETKH,
m¥c?;
fy, - PaCCTOAHME N0 HOPMAJM 1 OT TBEPAOH NOBEPXHOCTH A0 Onuxaiimero
K fIOBEPXHOCTH Y3712 KOHEHHO-Pa3HOCTHOH CETKH, M;
~ B INIOCKOCTH DONEPEYHOro CEYCHHS OTKPHIThIX TPOEMOB:

ok/dn=0; oe/on=0, (I1.26)
TZie: n - HanpaBJeHue IO HCPMalH K FIZIOCKOCTH OTKPHITOro [IPOeMa.

I1.3.35. Ypasurenus (I1.19) u (I1.20) moryT 6sITh npUBedeHBI K CTaH-
naptHoMy suay (11.10).

[1.3.36. [laa pacdera My4HCTOrO TemnooOMeHa B WIMYYaArOUIEM, MO-
[IOWAIOMEM H PacCeMBAlOIIEM ra3e 3aUMCHIBAETCH NOMOJHUTENRHOE HH-
Terpo-auddepeHInaNbHOe YPaBHEHHE M NEpPeHoca MYYHUCTON IHEPruu B
ra3oBOil cpe/ie, KOTOPOE PelaeTCs Pa3siHYHEIMH METOAaMH B 3aBUCHMOCTH

OT KOHKPETHBIX YCHIOBHH 3ajaun. YpaBHeHue Umeer BUA [5.37]:
sVI, (x’5)+ (“x + BL)IA (x,s): axlm(x’s)""gi Il,‘ (x,s'){l(s, 9')"” , (11.27)
4x

rae: oy, Ba - cnexTpanbHbie KO3(hGUIMeHTH! NOINOWEHHS ¥ PACCesHAS H3-
ny4eHns, 1/mM;

71{8,8’) — ceKTpaipHas HHAUKATPHCA PACCESHUA;

@' — TeeCHbI YroM B HANPaBNEHUH §', pan;

Li(x,5), L4(x,5) — criexTpanbHas MHTEHCUBHOCTE M3Ty4eHds B TOYKE X B Ha-
MpaBREHHH § JAHHOrO M aBCOMOTHO YepHOTo Tena, B/m’.

[1.3.37. YpaBuenue nepexoca uanydenus (I1.27) Moxer ObITh pemeHo
JIOCTaTOYRO TOYHBIMH H YHHBEPCATBHBIMHM YHCIEHHBIMH CHOCODaMy, Ha-
NpUMep, 3OHAIBLHLIM METOJOM MIIM CTOXA4CTHYECKUM MeToJoM MonTe-
Kapno [5.37]. Onnako, 5TH MeTO/IB HE BNOJHE COBMECTHMbI C CETOMHBIMU

METOJaM¥ PELICHHS YPaBHEHHil IepeHoca MMIIYIbCa ¥ SHEPIHU foNeBOH
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MOJICTH TEPMOTra30iHHAMHKH NOXapa, YTo TpeOyeT pasHBIX HUCIICHHBIX an-
rOpUTMOB ¥ MPUBOJUT K CYWECTBEHHOMY YCIOXHEHHIO IIPOrPaMMHOr0
xomriekca Kpome Toro, criekTpaibHbie XapaKTEPUCTHKH M31y4eHHs BHYT-
pH ra3osoii Cpedrl OMENICHUS NpH MoXape HeUOCTaTOYHO M3yueHbl [lo-
ITOMY HCIO.1B3YIOT PA3NMYHEIE NPUGIIMKEHABIE METOMB! PCIICHHS YPJBHE-
aus (1127)

113 38 IlpeanonaraeM, 4t0 CYLMECTBYET JIOKAILHOE TEPMOJHHAMM-
4yecKOe paBHOBeCHe BHYTPM uzmydaiomero obmema PaccmoTpum deTbipe
npubIDKEHHBIX MaTEMATHYECKHX MOJENIH pacyeTa NYYUCTOro Teronepe-
Hoca, HauGonee 4acTO MUCHONb3yeMble IPH MOIETHPOBAHHK IIOXKAPOB
[537]

- ONTTHYECKH IPO3PagHblit HEU3TyHatOIHii ras;

- OMTHYECKH TOJCTEIR CNO#H;

OIITHYECKY TOHKHIT ClIoH;

- nuy3uoRHEI MeTOA (METOJ MOMEHTOB)

I13.39 Ilpu ucnons3oBaHYH NPHOMDKEHHS ONTHYECKH NIPO3PavHOTO
HEeH3MY4alolero rasa B ypasennu sneprud (I1 5) npunumaem

- k09O PHULUMEHT PajUaliOHHOH TeIIONPOBOAHOCTH paBeH A,=0,

- KCTOYHHUKOBBIH WicH ¢,,=0

[1340 B cnyyae ONTHYECKH TOJNCTOrO CIOS (ONTHYECKAs TONMUMHA
1>>1, Te cpemmss miMHa cBoGonnoro npobera GoTora Mana 1o cpasHe-
HHIO C XapaKTepHBIM pPasMepoM cpeibl} =0, a KOIPQRLHENT Ay4ucToH
TEIJIONPOBOXHOCTH PaBeH
16 oT’
B

P

A o=

(1 28)

tae k, - uHTerpansHbii koaddunuent ocnabnenus uityuenus, 1/m,
T - noxaneHas TeMneparypa cios, K,

4
6 - k0 bUUMEHT U3y HeHHs aBCONIOTHO YepHoro Tena, B1/(m° K*)

49



Jina rereporentoif cpenbl NpH 9TOM HEOGXOAUMO TIPOBOIMTL pacyer
ofpa3oBaHus, ABWKEHHS M KOATYNAIMYU TBEPALIX YacCTHL AbIMA INs ofpe-
JeneHHs WX Pa3sMepOB H KOHLIEHTpALHK, ONipeefioUKX IIaBHEIM 06pa3oM
H3TY4YaTeNbHYIO, MIOTIOMATENBHYIO H NPONYCKATENbHYIO CTIOCOGHOCTH Cpe-

nnd?
At [Ipu sTom x03hPULHEHT ocnabaenus onpeAeNsercs KaK &k, = —-=

?

rie d, - cpeHKi MaMeTp YacTHU AbiMa, M,
1 - 06beMHas KORUEHTPAIKA YacThyy, 1/m’.

113.41 Jlna omruyeck#d TOHKOro cnoa (T,<<l) MpHHHMMaeTcd, 4To
,=0, a HCTOYHUKOBBIH WIEH YPaBHEHHS JHEPIUHU OIPEAENACTC KaK

qa=dne,cT", (T129)

rie €, — MHTErpajbHas CTCICHb YEPHOTHI rasa.

13 42 Tlpu npOMEXYTOIHOM BeTHYHHE ONTHIECKOH TONIMHBI ClOA
rasa ucronssyercs pud¢ysdonusii meron (Merox MoMeHToB) Ilpn 3TOM
A,=0, a HCTOYHHKOBbIA YA€H B yPaBHCHHH 3HEPIUH PaBeH

4 d*1, 8*1, &I
- =t e 30
1 3 (aﬁ F ) (T130)

rae 1., — UHTCHCUBHOCTh H3JIy4€HHs, onpeaesndaeMad U3 pCUICHHA YpaBHe-

HHA

1 (a1, a1, @I,
(B 2 2o n, 0 -n), @

e Xp - MHTETPANBHDIH KOIQOHUMEHT u3nydeHus, 1/m,
I( T)=0T' - WHTEHCHBHOCTD M3NyJYeHHs aGCONIOTHO YEpHOIo Tena, Br/m>
Ipu BeinonHenuy 3akona Kupxroda [5 33]
g,=1-e P, (n32)
TAE €p— HHTErPAIbHAA CTENEHb YEPHOTHI CJI0fA Ta3a TONMLIHHOM L
Koaddunpent ocnabieHus H3nyHeHHs HAXOAUTCA MO PacCYMTAHHOH

ONTHYECKOH MIOTHOCTH AbiMa (ypasueHue (I17))
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ky=A"Dyy, (I1 33)
rie Dgn — NOKanbHas BENHYKHA ONTHYCSCKOM NNOTHOCTH ApiMa, Ha/Mm,
A" ~ xosdduumeHT Ans nepecyera oNTHYECKOTo AMANa3oHa M3NYyHCHHS B
undpakpacysii [5.18], 1/Ho.

I13 43 Tlpu npoMexXyTOuHOMK BENTHUKHE ONTYYECKOH TONLMHML COS
ra3a MOXKHO NPUMEH1b NOTOKOBBIA MeToA [S 16]

I13.44 Jlng onpenxencHus H3MyHeHUs TONBKO OT $aKesa B ciiy4ae on-
THYECKH NPO3pavHON Cpellbl BHE HEro CTENMEeHb YEPHOTH dakena MoXer
6LiTh Oonpelencna cnenyommm odbpasom CHavana onpenensercs wucho bBy-
repa [5.20}:

Bu=kd, s, 1134)
1ae k — xkooddunuenT ocnabnenus rasosoii cpeasl B o0beMe akena, Ko-
TOpeiit MoXKeT ObITH ONpeHeneH MO IKCHEPHMEHTANLHRIM COCTHOIUEHHAM
pabotet [5.20], 1/m,
dmz,/4F, /R — 3KBMBaNECHTHBIN ZHAMETD OBEPXHOCTH IOPEHHA, M,

F, - nnomans NOBEPXHOCTH roprode KUAKOCTH, M’. 3aTeM N0 STOMY 3Ha-
YEHMK) HAXOMUTCH CTENeHb YEpPHOTH (aKesna 10 3KCAePUMEHTATLHBIM JaH-
HeiM paboTsl [5 20] ¢ yueTom cBOBCTE KOHKPETHOI'O 1 0pPIOYEro Malepaaia

o pamneM pabotst {5.20] mpu uucne Byrepa Bu<l MOXHC nipume-
Hsi1b 3aKOH aJUTHTHBHOCTH, T €. HE yUMTBIBATh B3aHMHOE BJIHAHHC M3nyde-
HHS M KOHBEKIHM, a Cpelly pacCMaTpaBaTh KAaK ONTHUYECKH NPO3PadHyIo
B3anMROe BIMSHUE KOMBEKIKH M U3JIyHMeHUS TIPOABNASICK NP OIpejese-
HHM TPaHHYHBIX YC/IOBHH Ha 1RepAnIX mosepxHocTax llpu Bu>1 pacemar-
PpHBaeTCA IPHOTHmeH e ONTHYECKH TOACTOrO CIIVSA H Y4$HIBIBAETCA BIHUAHYE
10IpKO H3JYYEHHS Ha XapaKTEPHCTUKH TypOyJIeH1HOCTH uepes yBenuyenue
TONUMHB! TENIOBOTO NOrPAUYHOrO CIIOH

1345 Jins XOHKPeTHHIX HCXOAHBIX HAHHBIX 3aja4M TpeOyercs

YTOYHEHME U afaniTains CYLICCTBYIOUIHX Ma1eMaTUUCCKHX Moaeneit JY4YH-
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CTOrO NEpeHoca B CIUIOIHOM cpejie C NPHBJiEYeHHEM AOTIONHNTENBHOM JKC-
nepumeHTanbHoH HEGOpMauny no Kodd¢uLUKeHTaM TepeHoca NPH pealts-
HOH TEPMOra3oAHHAMHYECKO KapTHHE noxapa.

I1.3.46. MoryT HCNONB30BaThCA MHBIE MOJENN PANWALMOHHOTO Ten-
JonepeHoca, NMPUBEAEHHBIE B suTeparype [5.16, 5.37], Hanpumep, MeTOA
JIHCKPETHOTO panHallHOHHOTO flepeHoca.

11.3.47. B cny4ae roproyeii ®HUAKOCTH CKOPOCTh BBINOPaHHs Iopoye-
ro MaTepuana 3ajacrcs CHEAYIOWMMH NOJYIMITUPHYECKUMH COOTHOIUE-
HusaMH [5.22]:

NPA T<Tey: ¥ =¥ F .t/ ; (I1.35)
OpH Ty Y =¥, F, (I1.36)
re: T— Bpems, C;
Ter — BpeMs CTaOHNH3aIMH TOpeHus, ¢;
F, — muowans OTKPHITO IIOBEPXHOCTH FOPIOYeii IUAKOCTH, M
¥, - yIensHas CKOPOCTH BHITOPAHNsS FOPIOREro MaTepyana, Kr/(c-M’).

Bpems cTabunuzaups ropeHMst M yjensHas CKOPOCTb BHITOPaHHS ro-
proYero MaTepHana onpeaesIoTCs o CIpaBovHOMH muTeparype [5.17] B 3a-
BHCHMOCTH OT BHJa XHAKOCTH. [TapaMerpbl npolLiecca BHIrOpaHus Kis paaa
roproYMX XUAKOCTeH mpuBeaews! B IIpwioxeHHn 5 x Hacrosmum Peko-
MEHJAHMAM.

I1.3.48. Jlns Teephoro ropiod¥ero MaTepuana CKOPOCTh BEIFOPaHHs
ropioJero Marepnana onpenensercs no gopmyne [5.22]:

Y,=¥, F,, (I1.37)
rae: F=nr® - 110Ia0b OTKPHITOH NOBEPXHOCTH TOPIOYEro MaTepHANa, OX-
Ba4EHHAs [FOPEHHUEM, M’;
r=w, T — paguyc ropenns, M;

Wae — nHuHeHHas CKOPOCTH PACPOCTPaHCHHUS IMNAaMEHM [10 NOBEPXHOCTH TC-
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ploYero marepuana, M/c.

Y nenbRas CKOPOCTE BHITOPaHMA FOPIOHETo MaTepuasa ONpenesiRIoTCs
no crnpasoyrHo nuTepatype [5 17] B 3aBUCMMOCTH OT ero Buaa [lapameTpsl
npoliecca BbliOpaHHA AJIA pAAA TBEPHBIX TOPIOYMX MaTepHaNOB NpeacTaB-
nedb! B [IpunosxxeHnu S K HaCTOSIMM PeKomeHauusM

13 49 B cnyyae ropiouero rasa 3aidrOTCS Maccosas CROPOCTh, Na-
pameTpbl rasa (ZaBneHHe W TeMIleparTypa) U pa3Mepbt oGnacTH ero HaTeka-
HHA

1350 lins onpepeneHus BEIMYHMHE] OCTaBIHICHCA MacChl XHAKOrO
WK TBEPAOIO IOPIOYEro MaTepHana peliaeTcs YpaBHEHHE 3aKOHa coXpaHe-
Hus Macchl [5 22]

M
ey
- , (I138)

rie M - ocraroyHas Macca ropioyero MaTepuana,

I13 51 B ocHOBHBIX YpaBHEHHMAX 1oieBoil MojeaH obaacTs ropeHus
(baxen) MogennpyeTcs BHYTPEHHUMH HCTOMHHKAMU SHEPrHHM, Macchl U JIbl-
Ma HITH 3ajIal0TCH IKCTIEPHMEHTANBHO H3MepeHHEbIE 1101 TEMIIepaTyp ¥ Apy-
rUX ITAPaMeTpoB B 9Tol obnacru

MozenupoBaBue 04ara TOPeHUs MOXET OBITH BLIIIONHEHO C TOMOUIBIO
JBYX OCHOBHBIX [OAXOJ0B

- MOJASJIMPOBAaHHE HCTOYHMKAMHU SHEPIHH, Macchl ¥ JbIMa Oe3 ydera
XHMMYECKOH KMHETHKM H TepMOra30JHHAMMYECKUX YCIIOBUH B obyiacTu ro-
penus,

~ HEIOCPEICTBEHHO MOAEIIH IOPEeHUA

113 52 Cpepu HenocpeaCcTBERHO MOJesel rOpeHHs MOXHO BLIAEIHUTh
crefytoumue

- naddy3norHO-BUXpeBas MOAEND [5 38],

- MOJENb NaMHHAPHBIX JIEMEHTOB IaMenH [S 16]uTa
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B Monensx ropenus, Kax MpaBuiIO, NPEANONAraloT, YTO XUMHUYECKO
B3anMozelicTBie B ob6nacTH ropeHus nporekaetr GecKOHeYHO GLICTPO 1
CPaBHEHHIO C TeNnoMaccooOMeHHbIMH mnpoueccamu. [To3ToOMYy CKOpocT:
TIPOTEKAHHA XMMHYECKHX PEaKLHH I'OpEeHHs ONpeAeNnsercs TerioMaccoob-
MEHHBIMH MPOLECCAMH, T.€. CKOPOCTAMH NOCTaBKH B 30HY FOpPEeHHs M nepe-
MELINBaHus roplodero ¥ oxucnurens (audQy3uoHHoe ropeHue).

11.3.53. Ilpu MORENUPOBaHMH HCTOUHUKAMH JHEPIUH, MacChi B AblMa
6e3 yueTa XMMHYECKOH KMHETHKY M TEpMOra3oIMHAMHYECKHX YCIOBHIH B
06:;1aCTH rOpeHHs BbILICTIEPEYHUCIEHHBIE HCTOUHHKH 33Ja10TCsl B 00beMe Ma-
palleneuuesa ¢ IUIOMAALI0 OCHOBAaHMS, PAaBHOR ILIOIIAAM roproyel Ha-
IPY3KH, OXBaUeHHOH I'OPEHUEM, a BLICOTA COCTaBNACT Hr=K d, s,
rae: d,,,:,[tlF, /T — 3KBUBaNEHTHBIH JHAMETDP MOBEPXHOCTH rOPEHNA, M;
k¢ - ammupuyeckuii koadduument [5.20] Wit KoHKpeTHOM roprovei Harpys-
KH.

MOIIHOCTS TEIUIOBBIIENEHHUS ONpeAenseTcs no dopmyine:

0. =n¥.Q,;, (11.39)
rae: @, - MOIHOCTb TEIIOBBLAENEHHA, BT;
Q," - Husman pabouas Tennora cropauus, JK/xr;
1} - HOJNHOTA CTOPaHUA.

TlonHoTa cropaHus Moxer ObITh pacCUnTaHa, HaNPUMeED, 1o Gopmyne
{5.20]:

N = 0,63+0,2 X 02, +1500X 02", (I1.40)
rne: Xozm - cpeaHeoObeMHas MaccoBas KOHUEHTpalus KMCIOpOAa B NoMe-
WEHHH.

11.3.54. B Moaensx ropeHus XUMHYECKas PEakLUMs FOPEHUS MOXeT

NPUHUMATHECA OAHO- HIIH MHOI‘OCTyHCH‘laTOﬁ. an 3TOM CUHMTAECTCH, YTO ra-
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30Bas CMECh COCTOMT H3 KMCIOPOZAa, a30Ta, rasudHuupoBaHHOM roploveH
Harpy3KkH ¥ IPoRyKTOB ropeHus
13 55 Tlpouecc roperus MOXHO NMPEACTABUTH B BUOE OZHOH OAHO-
CTYNEHYaTON peaKLiul
F+a,0,+a,3,76N, - a,C0O,+a,C0+a,H,0+a,C+4a,3,76N,+Q,, (I141)
rae F —roprovee BEILECTBO,
ay, az, as, 44, s K03GOHUUCHTEI peaKIHH;
), - TeNnOT2a peaKiHu
BendusHaMu macc OCTaNBHBIX NPONYKTOB ropenus s Haubonee
paclpoCTPaHEHHBIX BUAOB IOPIOYMX MarepHanoB npeHebperaem [5.22,
5 41] Tpu Heo6XOAMMOCTH MOXKHO YYeCTh AOMONHUTENBHBIE 06pasyiouime-
cd B pe3yJibTaTe ApAMoil peaknuy semecTBa B ypasHeHUsX (T141) u (T1 6)
A30T HeOOXO[UMO YHUTHIBATH B PEAKLMSAX FOPEHMA, [IOTOMY YTO OH
NOTJIOWIAET YACTH TEIUla, BHUIENAEMOro NpPH pPeaklHH, 4 BXOAUT B COCTaB
HPCIYKTOB I'OpeHis
T13 56 Bmmsanue TypOYREHTHOCTH Ha NPOTEKaHHE XHMHYECKUX pe-
aKuuil ropeHns MOXeT OBITh YYTEHO ¢ NOMOLIBIO Pa3fMYHBIX MaTeMaTuye-
CKHX MOJgenieli, Hanpumep, ¢ noMowpio AXGQGY3HOHHO-BHXPEBOH MOJENH
|5 38] OmBocTyneH4aTyio peakIMio rOpeHHs MOXHO TIPeACTaBHUTS B Gonee
ympomenHoM Buze {5 16]
F+50—(1+s)P, (11 42)
rae F, O, P - Macch! ropiovero, OKHCHUTENS M [IPOLYKTa peaKiiu,
s - koy¢duienT

Torna ckopocts peakuuu pasHa [5 38]

€ X, . X
G, =p—mndX 422 L 3
=P { s s+l}’ (I143)

rae G, - MaccoBast CKOpOCTE peakuuy B efunsie obbeMa razoBoi cpensl,

xr/(c m* ),
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k - xuHETHYIECKas SHEPrus TypGyNeHTHOCTH, Mz/cz;

£ — CKOPOCTh AMCCHMAUMK KMHETHYECKO# 3Hepruu TypOyneHTHoCTY, M1/c3;
Xp; Xo, X, - NOKaNbHBIE MacCOBEIC KOHLUEHTPALMH NPOAYKTOB BHITOpaHHs
TOPIOYEro BEILECTBA, KMCAOPOAA B NPOAYKTOB FOPEHHUS.

[1.3.57. MoryT HCNOAB30BAaTECH UHbE MOAENM TOPEHUA, TIPUBECH-
Hble B TeXHHYeckoi nureparype [5.16, 5.39, 5.40], nanpuamep, Tpexcrynen-
4atas peakuus. OXHAKO YCIOXHEHHE MOAENH FOpeHMs IS OupeleieHus
QaKTU4ECKHMX NpENEeNoB OrHECTOMKOCTH CTPOMTENBHBIX KOHCTPYKLMH He
OPHBOAMT K NOBLIIUCHHIO TOYHOCTH pacdeTos [5.39].

I1.3.58. VcinoBus OAHO3HAYHOCTH K OCHOBHOM CHCTEME ypaBHEHHM
(I1.1+11.10) u pononuurensHbix cootHomenu# (I1.11+11.43) cocioar u3
reOMETPHYECKNX, PU3HISCKUX, IPAHHYHBIX ¥ HAYaAbHBIX YCIOBHM.

I1.3.59. I'eomeTpHuecKUe YCIOBUA MPHHUMAIOTCS CEAYIOLIHMU:

- KOODAMHATH TPaHUYHBIX [IOBEPXHOCTEH OrpaXAatoniMx KOHCTPYK-
HUH TOMeIIeHu;

- KOOpAHHaTHl TPaHWYHEIX NOBEPXHOCTEH IDOMO3JKHX MNPEAMETOB,
HaXOJAUMKCS B IOMEILCHHY;

- KOOPAMHATH! PaHHI, OTKPHITBIX M 33KPLITEIX (BCKPHITHE KOTOPHIX
BO3MOXHO [10]] TEIUIOBBIM BO3AEHCTBHEM NOXKApa) POEMOB;

~ KOOpJMBATHI TPAHMII OTKPHITOH MOBEPXHOCTH FOPIOYEr0 MaTepuaa
RIM UCTOYHHKA HaTeKaHHA rasa.

11.3.60. Oduzuyeckue yCIOBUS UMEIOT BUA:

- TeINO(U3HIECKHE CROHCTBA KOMIIOHEHTOB ra30BOH cpelsl;

- TennoQu3NIECKHe CBOHCTBA MaTepuala OrpaXAaIoNIMX KOHCTPYK-
mit;

- TeMmnoQU3IMIECKHE H XHMHYECKHE CBOHCTBA rOPIOYEro MaTepuana.

T1.3.61. I'pannuHEIe ycnoBus:

- Ha BHYTPEHHHUX NOBEPXHOCTAX CTPOUTEABHBIX KOHCprKUHﬁI
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NpOEKUMH CKOPOCTEH PaBHEI Hymo: W, =w, =w, =0;

LA YPaBHEHHA JHEPTHH: §5=q,+q,,
FH€E: gx ~ MAOTHOCTH IYYHCTOTO TEMIOBOrO IOTOKA;
g« — NNOTHOCTD KOHBEKTHBHOIO TETUIOBOrO NOTOKA;

Ans ocransHbIX napamerpos P (oboGuennoe ypasHenue (I1.10))
npuHuMmaetcs, uto 00 /On =10,
FA€: M — HOPMaJIb K IOBEPXHOCTH;
- Ha OTKPHITHIX IpOeMax:

st Bcex napamerpo @ npunumaetcd, yro 00 /0n =0 B obnactu
UCTEYEeHHA ra3za Hapyxy;

B 00NaCTH NOCTYIUIEHHA HapYXHOro BO3JyXa BHYTph JaBJICHHE, TEM-
TiepaTypa M KOHLEHTPALMK KOMMOHEHTOB COOTBETCTBYIOT NapaMeTpaM art-
MocepHOro Bo3yxa (CMech KHCIOpPOaa U a30Ta);

- Ha HAapYXHBIX TIOBEPXHOCTAX OTPAKAAIOILMX KOHCTPYKIHIA:

B COOTBETCTBUU ¢ ypaBHeHHEeM (T1.16);

napamMeTpsl HapyXHOTO BO3RYXa: TEMIEPaTypa, CKOPOCTh M HalpaB-
JIeHHe BeTpa U JaBllcHHUe;

- Ha OTKPHITOH NOBEPXHOCTH TOPIOYEro MaTeprana:

TIPOEKUHA CKOPOCTH NEPNEHAMKYISPHO NMOBEPXHOCTH IOPHOYEro Ma-
TepHalia (¢ nomomsio ypasHeHui (I1.35+11.37));

MIOTHOCTH TPOAYKTOB FOPEHHUS.

11.3.62. HauansHele ycnoBus (B Ha4anhHbIH MOMEHT BpeMEHHM Ilepex
NOXapOM):

- MOMELIEHHE 3aMIONHEHO HENOABIKHOM CMechio (BO3LYXOM) KHCRO-
posia u asora:

X02=0,23; Xn2=0,77; w, =w, =w, =0;

» z ’

- apameTphl Fa30BOi CMECH: TeMNepaTypa ¥ AaBfieHue (pacrpeneie-
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HUE 110 BBICOTE);

- CKOPOCTB BHITOPaHHs ropiod4ero Marepuaia: V' =0.
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HNpanoxenne 4.

Yucnensnoe pemenne

[1.4.1. 3amkHyTas cHcTeMa ypaBHEHWM NpHBEAeHHOH B ZaHHOH Me-
TOIMKE MATEMATHYECKOH MOAENK MOXeET OBITE peniera TOMbKO YUCIEHHBIM
criocobom. CoBpeMeHHbI YPOBEHD Pa3BUTHA BBIYHCHHTENBHON TEXHUKA H
BLIYMCIIUTENBHOH MaTeMATHKH MO3BOJIAET Pa3paboTaTh AOCTATOUHO TOUHEBIE
YHUCIICEHHEIE METOALI, B KOTOPBIX DpPeanu3yroTCA pa3jIH4Hble KOHEYHO-
PA3HOCTHHIE CXEMBI HCXORHOHM cucTeMibl ypaBHerHH. [Tpumensiercs Haubo-
nee anpoOUPOBAHHBIA YMCNEHHEIH METOZ pelleHuA cucreM anddepenum-
IBHBIX YpaBHEHMHE B JaCTHBIX NPOK3BOIHBIX - METOJ "KOHTPOABHBIX 00b-
eMoB" [5.26], ucnons3yeMbifi B COBPEMEHHBIX NPOrPaMMHEIX N2KeTax pac-
yera Ha [IOBM npukinagHbIX 3aAay ra3’oJHHAMHKH K TeluioMaccoobMeHa
PHOENICS [5.29] u FLUENT [5.30].

[14.2. JuddepennranbHple YpaBHEHNS B 44CTHLIX NPOM3BOJHBIX,
npuBefeHHsle K ‘cramfaptHomy" Buay (I1.10), pewaoorca KOHeuHO-
PA3HOCTHEIM METOZOM "KOHTPONIBLHBIX 00BeMOB" 1O HesBHOM cxeme [5.26]
Jns TpexmepHOH 3amady JNUCKPETHBIM aHaJNOr ypaBHeHMHA HMeEeT BHA
(puc I1.2):

a,®, =a, 0, +a, P, +a, P, +a;P; +a, O, +a,Oy +5b, (I1.44)
rae: a = D, A(P|)+ |- F.. 0,
a, =D~AGP,,, ()+ I—FN,O]];
a, = D,A(]P,])+ﬁ-— FT,()\];
a0 = D, a{n, )+ fr, 4
o =Dl e [,
9= D,AqP,§)+ ﬂF,,()ﬂ,
To4kd T u B pacnonoxkeHsl aHanorH4HO B nuiockocTax YOZ uw XOZ,

ay =pSAxApAz/ At



a, =ag+a, +ay +ag +a +ay +ay —S AWAZ;

b=S . AxAyAz+a, D5 ;

P , —3Ha4YeHue IUIOTHOCTH HA NpEBUTYLIEM Lare N0 BPEMEHH, Kr/m®;
©} - 3HaueHHe (YHKIMA HA IPEABIAYILEM LUAre 10 BpEMEHH;

Ax, Ay, Az — maru Buoss oceii OX, OF, OZ coOTBETCTBEHHO, M;

At - war no BpeMeHH, C.

I1.4.3 Wcnomssyercs dynxuus A(P]) B cnexyiomem sune (cxema co

CTENeHHLIM 33KOHOM H3McHeHHs uucna [lexiie BHYTpH KOHTPONBHOIO 00b-

ema):
A(P)= o, -0y |l; (1145)
Oneparopu Tna A{P)= l0,(1—0,1|P|)5|] " n~ F,,Oﬂ 03HaYaioT, YTO

TP pacyeTe MCNoNb3yeTcs OoMbinas U3 BEIIMYNH, pasieeHHBIX 3asToi.
I1.4.4. Yucno Tlekne P B Boipaxenu# (I1.45) onpenesnsercs kak ot-
»owerue F u D, Takum obpasoM, P=F/D, u T. . Pacxogs! F u nposomu-
MocTH D onpeaenstoTes CiieLyIoluM o0pasoM.
IV N7.V
F,=(pw,),AyAz; D, = —(a—;ri
r,A
F,={pw ) AyAz; D = _(sxyéz_;
_T,AzAx
Gy).
I',AzA
F,=(pw,)aax; D, = —Z—gyfr’-‘—;
_T,AxAy
182),
_TI',AxAy
*@z),

F,=(pw, ) AzAx; D,
+ ([1.46)

F,=(pw, ) AxAy; D,

F,=(pw)axap; D



| ¥

Puc I12 labnoHbI KOHTPORBHBIX 0OBEMOB

a - U1 OCHOBHEIX Y3JI0B KOHEYHO-Pa3sHOCTHON CETKH,
6 - 1T pOEKIHH CKOPOCTH Ha och OX,

8 - A4 [POSKL{HH CKOPOCTH Ha oCh Y
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I1.4.5. B y3nax npencrasnexdtoro Ha puc. [1.2, ¢ wa6nona KoHeuko-
Pa3sHOCTHOH CXEMbl ONPEACNAIOTCA CHAEAYIOMME (H3HYECKHE BENHUHHBL:
TeMnepaTypa, MIOTHOCTD, JIaBJICHHUE, KOHLUCHTPAllUM KOMIIOHEHTOB rasoBomu
cpeabt, KO3QPHUUHEHTH TEITOMacCONEePEHoca, TENNOQU3NIeCKHe CBONCTBa
CPERBI, CKOPOCTH I'eHepaliMy ¥ JUCCHIAINHE KHHETHYECKOM 3Hepruu TypGy-
nentHocTH. [ pacdeTa COCTARNAIOUIYX CKOPOCTH MCMONB3YeTCS 1AXMaT-
Had CeTKa, T.e. MPOEKUHsA CKOPOCTH Ha ocb (Y olipenenseTcs Ha TPaHAX
KOHTPONILHOFO 06%eMa s M 1, NePHEHAMKYIAPHBIX ocu QY (1abnou Ha puc.
I1.2, 6), mpoekuus CKOpoCTH Ha ock OX ompejenseTcs Ha IPaHAX KOH-
TpoipHOTo 00BeMa W M €, MePHEHIMKYMAPHEIX ocH OX (wabioH Ha puc.
11.2, 6), npoexuus ckopocTi Ha ock OZ - Ha rpaHsx KOHTPOALHOro oGsema
b u T, nepneHauKyNIpHEIX och OZ (KOHTPOJbHEIX 06BeM omnpejensercs
aHaNoOruJHo).

TakuM 06pa3oM, KOHEHHO-Pa3HOCTHHIE YPaBHCHHS AUl COCTAaBNAIO-
IHX CKOPOCTH (McxoaHbie ypaHeHus (I1.2+11.4)) pewatorcs Ha cooTBeTCT-
BYIOI{HX Pa3/IMYHEIX KOHTPOJIBHBIX 00BeMax.

I1.4.6. YuuTsiBasd, YTO IpPHU NOXKape IUIOTHOCTH ra30BO# Cpembl moMe-
IeHUs CYMIECTBEHHO HM3MEHSETCH, HeOOXOMHMO UCMONB30BaTh ypaBHeHHe

2293

2T ONpeAeNIeHNs IIOTPaBKH JAaBNeHHs B “CxumMaemoii” dopme:
pPp =P +a,py +aypy +agps+arp, +agp,+b,  (1147)
rie: p; — NONPABKH JABJCHHS B COOTBETCTBYIOIUHX TOYKAX.

I1.4.7. ITonpaBouHsie GOpMYIBI AN HPOCKIHI CKOPOCTH HMEIOT Clie-

Ryiomwuii BUA:
W, =w, +d,(p, —p.); (11.48)
W, =w,,+d,(pp—p); (11.49)
w, =w, +d,(p, - p}), (f1.50)

.
rac BEJIUYHHBI C BEDXHHUM HHACKCOM O3HA4Yal0T TEeKYWHUE 3HAYCHHUA BCIK-
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YHMHBIL, @ C HHAEKCOM ' — TONPABOYHBIE 3HAYEHHS;
de, d,, d; — BenH4MHBI, NONyYaeMBIe U3 COOTBETCTBYIOMMX ypaBHEHUH UK
KOMIIOHEHTOB CKOPOCTH.

I1.4.8. Pacu€rhi DpOBOIATCS HAa HEPAaBHOMEPHBIX KOHEYHO-
pasHOCTHBIX ceTKaX (Ax=var, Ay=var, Az=var) C NepeMeHHbIM HIal'OM II0
BPEMEHH, OnpenendeMsiM U3 ycnosus Kypanta [5.26] ais Bcex y3ioB Ko-
HEYHO-Pa3HOCTHOM CeTKH:

Ax Ay Az
s ’ .
W, +‘w"l W' +]wyl W. +|wl|

At = k_min (TLs1)

rie W, — A0KanpHas CKOpOCTE 3BYKa, M/C,
k<1 — uucno Kypanra.

[1.4.9. TlocnenoBaTeNbHOCTS pEIUCHAA CHCTEMBI airebpa#yecKHx
yPaBHCHHWM, MpHBEACHHBIX K "cTanmapTHomy" Buny (I1.44), asnsercsa ciae-
IyIOUieH:

1) 3azaeTcs NMpHONMKEHHOE NONe AaBieHHs P = f(X, y,Z) (Hanpu-
Mep, AaBICHKE BO BCEX KOHTPONBHBIX 06beMax paBHO aTMocepHOMY);

2) peurarorcs anredpauveckue ypassenus (I1.44), coortsercTBYIOLIHE
ypaBHenHsM aBipkeHus (I1.2+114), ang nonydyenus noneit 3sHadenui ckopocteit
W 7). W, Shalxp2) B w, Sixpg),

3) pewaercs ypasuernue (I1.47) nns onpeneneHus nonpaBKd JaBie-
HHS p X 2);

4) paccuuTHIBAETCA CKOPPEKTUPOBAHHOE NIOJIE AABNEHHI p=p +p';

5) DpOBOAMTICK pacyeT COCTABJIAIOIUMX CKOPOCTM 1o ¢opMyiiaM
(I1.48+I1 50);

6) HaxoauTCs peutenme anreGpanyecknx ypasuenui ([1.44), coorser-
CTBYIOMIMX ypaBHEHHAM HepaspsiBHOCTH cMmecH ([1.1) 1 ee oTienbHbIX KOM-

nonenTos (I1.6). ypasxenuto sxepruu (I1.5), ypapHeHR#t Ten10npoOBOAHOCTH
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(I1.11+11.14), a Taxxe ypasuenn#t (I1.19) u (I1.20) k- monenw: TypOyneHt-
HOCTH, ANa onpejenenns nonedl Apyrux PpH3IHYECKuX BeNH4YHH (Temnepary-
pbi Fa30BOH Cpenbl ¥ CTPOUTENBHBIX KOHCTPYKIMHA, KOHUEHTPALUHHE KOMIO-
HEHTOB CMeCH Ta30B, KO3(QQHIUKEHTOB TEMIOMACCONEPEHOCE, TETOPHIN-
YeCKHX CBOMHCTB);

7) npencTaBNenHe CKOPPEKTHPOBAHHOTO JABNEHUA P KAK HOBOTO P U
BO3BpaliCHME K MOAMYHKTY 2 HACTOSWIEro [YHKTA.

Mpoueaypa moBTOpseTcs 10 Tex IOp, MOKa He HyAeT MOXyueHO cXo-
Asuieecs pelleHHe, T.€. OTIHYME NapaMeTpOB ra3’oBCH cpelsl Ha COCeIHMX
HTepallMAX HE NPEBBIIAECT 3apaHee 3aJaHHOTO 3HadeHuA (HampUMep,
| T¢*D.7% | <0,01 K,
rae: k+1, k — Homepa Tekyieil U npesiAyLIed KTepanuit).

I1.4.10. Wcnons3yercs HesBHas KOHEYHO-pasHOCTHas cxema [5.26).
Ipu 3TOM CcHcTeMa NuHeHHbIX anrebpamdecknx ypasneHuii (11.44) pemena
METOJIOM POJONBHO-TIONepedHoH nporonku [5.26]. Ilpu sToM chavana
NPOU3BOJMTCS pEIlleHKe U OAHOTO M3 BHIOPaHHBIX HAMpaBaeHHH (Hanpu-
Mep BAONH ock OX) ¢ NOMOIIBIO CTAHAAPTHOTO MeToAa HekmodeHns ["ayc-
ca. Kaxxnoe ypaBHeHHe CHCTEMBI IPHBOAUTCS K BUAY:
a®,=b®,  +c, D, +d,, (11.52)
rae: =1, 2y..., Ny — HOMED TOYKM KOHEUHO-PA3HOCTHOM CXEMBI BJOJb OCH
OX.
Takum obpasoM, dmusumueckas senuuuna @; CBA3AHA C COCEAHMMH
3HaYEHUAMHU IToH Benmdutnl @y u Pp,y. Janee npeanonaraercs, uro cy-

IGECTBYET CleAyrouas 3aBUCHMOCTD:
O, =a,®,, +8,, (I.53)

rae: o; ¥ B; — nporoHouHsie K03PHULHEHTHL.



MNoacrasnas (I1.53) 8 (11 52), nony4yaeM 3aBUCHMOCTH NMPOrOHOYHBIX

xoaddHmeHTOoB o, ¥ B;oT oy U B,y

o, = /S
t a,-co, "’ (TL.54)
d +cB,
B, = ——— (IL.55)
al - clu:—l

3nayeHus o; ¥ By OnpenensoTes W3 FpaHUuHbIX YCAOBHIA:
o, =bla; B, =d /a,. (T1.56)
HanpuMep, B cityyae rpaHH4HbIX YCIOBUI BTOPOro pofia NpH IporoH-

e B0k ocd OX na ypasHerus sxeprun (T1.5) MoXHO 3amucats:

or T -T,
SZ) 5D o

T
rne: (%—‘) — I'PaaUCHT TEeMIepaTyphl N0 HOPMAIH K NMOBEPXHOCTH Orpax-
n 13

NaKmuX KOHCTPYKUU Ha ee rpaHuLe;
T;, T, — TeMnepaTypsl B LEHTPaX IPaHHYHOrO H COCENHEr0 KOHTPONGHBIX
061neMoB;
Ax — mar sroas ocu OX.

Torna, B cootBercTBHY ¢ ypaBHenusamu (I1.53) u (I1.57) 3navenus oy
4 Py paBHbL:

Ax Ax
Lo+ =257 o =1p, == (IL.58)

Tocne 31oro, Bee MPOroHoYHbIe KO3MGHLMEHTH PACCUHTRIBAIOTCS 1O
tdopmynam (T1.54) u (I1 55).
Janee u3 rpaHuynbIX ycioBuit Ha Apyroi rpauuue (i=V,) onpenens-

erca senuunHa @y u no popmyne (I1.53) sce octanbHble 3uavenus ®,. Ha-

UpHMEp, IPY IPAHHUYHLIX YCNOBHAX BTOPOr0 POAa B CJy4a€ MPOroHkH

8101b ock OX (ypasuenwue suepruu (I 5)):
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B~
AX Nt TN
T, =0y T, +By =q_;;‘+7;v A

3 T,
x r l'—aN o
x

, (11.59)

rae: TN,, TN*_, — TEMNepaTyphbl B LUEHTPE MPAHHYHOTO K IIOBEPXHOCTH U CO-
CeZHEro KOHTPOJIBHEIX O6BEMOB.

3arteM BBIMOJIHACTCA aHAJIOTHYHAsA NPOTOHKA BAOS ABYX APYTUX OCeH
0Y 4 OZ ¢ ucnonp30BaHueM B Ka4ecTse 3HaueHni ®; nocnesuux B utepa-
udoHHOM cMbicne senuyuH. OnUCaHHBIA aNTOPHTM [OBIOpAETCS B0
BCeX Ocell X0 TeX Nop, Noka 3HaueHus GyHkuun M, Ha COCeTHUX HTepalHax
BO BCEX Y3/laX KOHEYHO-Pa3sHOCTHOR ceTKM OyayT OTNMYATLCA APYF OT ApY-
ra Ha 3apaHee 3afaHHYHO BETHYHHY.

I1.4.11. Cnoxuas reoOMeTPHs KOHCTPYKIHE H TPOMO3JIKUX HPeAMETOR
B IOMEILEHUH 3aaercsa GIOKHPOBAHKEM B 001acTH TBEPABIX JOBEPXHOCTEH
KOHTPOJIBHEIX OOBEMOB KOHEYHO-Pa3HOCTHON CETKH, MCHOAB3YeMO#l npu
4HCNEHHOM pelieHHMH Ha DBM nonesoil Mojenyu, ¢ NOMOUIBIO 3aAaHMA 33~

" 14
BLIINEHHOR BENMYUHBL BA3KOCTH cMecH razos: p=10" xr/(m-c).



[Mpunoxenue 5.

[lapameTpb! roprodeit Harpy3KK A/s XKHIILIX M HEXUNBI\ NOMEEHHUH

rPOXIAHCKUX 3panui

Hus- | Jluneit | Yaenn | Vaens | Vaens | YVaeas | Yaens
was uas Has HOE HOE Hoe HOE
pabo- | cKo- CKO- | ZLIMO- | BBigE- | BbIAC- | HOTpe
Hag POCTB | POCTL | BLIAC- | JeRME | IEHHE o-
Ten- | pacnp | BbNO- | JIEHHE | ABYOK | OKMCH | NEHHE
Hanmenosanue jJota | octpa- | pasua | Dour, HCH yrae- | KMCAO0-
No | TOPIOUEI cropa- | HeHHs | W, | HowmY | yrue- | poma | pona
" | marpyakn HHf | [uia- xr/ Kxr posa | Lco, | Loz,
s | MeHH, | (M%c) Lcoz, | xo/kr | kr/kr
M)x/ Wae, KI/K1
Kl Mm/c
1 2 3 4 5 6 7 8 9
3aanue 1-2 cre-
i NEeHH  OrHeCTOMH-
KocTH, Mebens +
6piToBble H3genua | 138 | 0,0108 | 0,0145 | 270 0,203 |0,0022 | -1,03
3ganme 1-2 cre-
2 fleHd  OrHECTOH-
KocTH; Mmebenn +
TKaHH 14,7 10,0108 | 0,0145 | 82 1,285 | 0,0022 | -1,437
3nanue 3-4 cre-
3 JicHd  OrHecTOM-
gocrd, mebens +
OwrroBele m3aenud | 13,8 i 0,0465 | 0,6344 | 270 | 0,203 | 0,0022 | -1,03
3nanue 3-4 cre-
4 Iedd Ol HeCTOH-
KolTH, Mebens +
TKAHH 14,7 | 0,0465 | 0,0344 82 1,285 | 0,0022 | -1,437
3nannc 1 crencHu
g | OrHecTOMKOCTH;
mebenp + TKaHH
(0,75+0,25) 14,9 10,0125 | 0,0162 | 58,5 1,32 10,0193 | -1,437
3naaue 3 creneHu
6 OTHECTOHKOCTH,
Mcbens + 1xanum
(0,75-6,25) 149 0,04 | 0,0162| 58,5 1,32 | 6,0193 | -1,437
Kafuuer, Mebenp
70+ Oymara
(0,75+0,25) 14,002 | 0,042 | 6,0129 53 0,642 | 0.0317 § -1,161
{Tomenienne, 06-
8 | nunoBanHOe na-
gensmu JIBI 18,1 | 0,0405| 0,0143 | 130 0,686 | 0,0215 | -1,15
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Hpunomnenne 5

2

.

ABMHHUCTpA-
THBHOE  MOMe-
HWEHHC,

medens + Oyma-
ra (0,75+0,25)

14,002

0,022

0,021

53

1,434

0,043 | -1,161 |

10

JlexapcrBeHublit
npenapar;
ITHIIOBLIH
CTHpT + rhnile-
pu (0.95+0,05)

26,6

0,833

88,1

1,912

0,262 | -2,304

11

Obuectrentbie
3Jauua, mebenn
+ JMHOJIEYM
I1BX (0,9+1)

14

0,015

0,0137

47,7

1,369

12

bubnnorexw,
APXUBLL, KHUIH,
JKYPHAIE Ha
CTenaKax

14,5

90,0103

0,011

49,5

1,1087

-1,154

13

Cuecuuueckan
9aCTh 3PUTEHDL-
HOTO 3aNa; Ape-
BECHHA

138

0,0368

0,0145

57

-1,15

14

Bepxnas onmex-
Ia, BOPC, TKaH{
(miepete + Heli-
JIOH)

23,3

0,0835

0,013

129

0,467

0,0145 | -3,698 |

15

Pesunorexsu-
YECKHE H3JENHUA,;
pe3NH, HIRENHA
W3 Hee

36

0,0184

0,0112

850

0,416

-2,99

OxpauteHapIe
TIOMIBI,  CTEHBI;
ACPEBO + Kpacka
PXO (0,9+0,1)

14,1

0,0151 |

0,8145

71,3

0,0349 -I,ZIL

17

BeicTasouHbIiH

3ai, Mmactep-
cKaf, AcpeBo +
TKaHH + Kpacka
(0,9+0,09+0,01)

14

0,0163

0,0152

S3

1,423

0,023 | 1,218

Usnarensctso,
runorpadun

154 |

0,004

0,006}

41

0,771

0,169 | -1,158 |

Kaiora ¢ cunre-
THYECKOMN OT-
AEIKOH, nCpeBo
+ Tkaud + oOT-
Jleaxa

15,8

0,0177

0,015

1335

0,845

0,0425 | -1,249

68



Tlpunoxerue 5§

(nponomxenue)
1 2 3 4 5 6 7 8 9
2 Mefens, naepe-
Bo + ofmauosxa | 14,4 | 0,0154 | 0,0135 | 84,1 1,55 | 0,0367 | -1,288
Tipomrosap,
21 | TexcruanbHbic
__ | m3nenus 16,7 | 6,0071 | 0,0244 | 60,6 0,829_&9626 -2,56
| Kabernmpupii
9 | MOABAVIOTOK,
“ | xabenu ABBI+
ATIBI’ 30,7 10,0071 00244 521 0,65 |0,1295 -2,19
23 | Tonyon 40,9 - 0,043 562 3,677 | 0,148 | -3,098
24 | Keunon 41,2 - 0,09 402 3,657 | 0,148 | -3,623
25 | bensuu A76 43,2 - 0,0585 | 256 2,92 | 0,175 | -3,405
26 | Kepocun 43,3 - 0,0415 | 4381 2,92 | 0,148 | -3,341 |
27 Husensuoe Ton-
JIHBO, CONAD 454 - 0,0425 | 620,1 | 3,163 | 0,122 | -3,368
Paguomarepua-
JIBL, oom-
28 | (3Tunen,  CTH-
potn,  mpomma),
TeTHHAKC 34,8 0013700177 381 9,764 | 6,10 | -3,312
DAEKTPOTEXHU-
29 | yeckue — mare-
pHalki, TEKCTO-
JHT, kapbonut 209 |0,0125 ] 0,0076 | 327 0,375 | 6,0556 | -1,95
Tennonocutens,
30 | vypbunnoe mac-
a0 TI1-22 41,9 - 0,03 243 0,70 | 0,122 | -0,282
Inexrpoxabenp
.. 1t ABBI, HBX
31 [
obonoyxa +
U300 25 0,0071 | 0,0244 | 635 0,398 | 0,109 | -2,19
Onextpokabens
1 A{IB, [IBX
obonoyka + 10-
JIHITHICH 36,4 | 0,0071 | 0,0244 | 407 0,903 | 0,15 2,19
Tenedonunit
31 xabe 1TI1B
BX MoK~
JTHIEH 34,6 [0,0022 00085 | 556 | 0,903 | 0,124 | -2,19 |
2, | Coipbe ana ued-
4 Texumuu, nedrs | 442 | - 1002411 438 | 3,104 | 0,061 | -3,24
35 | Aueton 29 . |opsa | 80 | 2293 | 0269 | 222 |
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[punoxenue 5
{NPORC.IKEHHNE)

2

8 9 ]

3THROBEINH
cnupT

27,5

0,031

80

1,937

—y

0,269 | -2,362 |

JleconunbHLI
uex 1-3 crenesu
OTHECTOMKOCTH,
ApEBeCHHA

13,8

0,0145

57

1,57

0,024 | -1,15

38

JleconuneHEIH
uex 4-5 crenenu
OFHCCTOHRKOCTH;
JIpeBecHHa

13,8

0,0583

0,0145

57

1,57

0,024

ex nepenoob-
pabotxH, mpese-
CHHA

13,8

0,022

0,0145

57

1,57

-1,18

0,024 | -1,15

40

[{ex cymka ape-
BECHHBI;
aperecuHa

0,138

0,0375

0,0145

57

1,57

0,024 | -1,15

41

IIponzsoxcTBO
tarepsi; Apese-
cnHa + danepa
0,5+0,5)

16,1

0,0191

0,0117

80.5

1,055

0,072 | -1,177

42

Wlrabens ape-
BECHHEL, XBO#-
HEBIE + IHCTBeH-
HbIH j1ec

138

0,0585

0,0145

57

1,57

0,024 | -1,15

43

Xso#ueie  npe-
BCCHBIE CTpoH-
MAaTepHael,
Lirabelts

13,8

0,0585

06,0063

61

1,57

Y\'=
=
(]
-

-1,15 |

Jucreensple
JAPERECHEIC
crpofiMaTepna-~
JIbl, IHTa0E Ih

13,8

0,0585

0,014

53

1,57

0,024

4&4

45

Kreenbie
crpoliMaTepHa-
7B, ranepa

18,4

0,0167

0,0089

104

0,54

0,121

-1,205

46

Celppe A ner-
KOH  IpOMBII-
ASHHOCTH; XJO-
noK DPa3PLIX-
ACHHBIH

47

164

90,0445

0,0213

06

0,57

00052 | -2.3

Ceipbe ansg ner-
Koft  npomui-
ICHHOCTH, JieH
a3pLIXIEHHBIH

15,7

0,05

0,0213

70

3,37

0,36

L=

0,0039 | -1,83




Mpunoaenue §
(nponomxenue)

2

——

8 9

48

Cuipre ana ner-
KOH  mpoMbi-
JICHHOCTH; XJIO-
DOK + KarpoH
(0,75+0,25)

15,7

0,028

0,0125

43

1,045

0,012 | -3,55

49

50

Coipre ons ner-
Kol  npombi-
JICHHOCTH;
WepCTh

21,8

0,028

164

0,715

0,0153 | -1,759

Tumesas mpo-
MBIICHHOCTD;
HIHEHUWUA, PHC,
TpeuHxa M MyKa
H3 HHX

17

0,005

0,008

1096

0,812

-0,968

51

Cripse ¥ n3ze-
nHg M3 CHHTe-
TUYECKOTO

KaydyKa

43

0,0143

0,011

1,408

-2,985

52

Cknag  JIBHOBO-
JTOKHA

15,7

0,071

0,0213

0,36

-1,83

53

Craal XJonka B
TIOKAX

16,7

0,0042

0,0167 |

0,578

-1,15

54

Cxunan Oymaru 8
PYJIOHAX

15,1

0,005

0,008

0,6635

-1,158

35

Mposona B pe-
3HHOBOH H30n3-
uu TR
KITPT, T,
BITPC

378

0,005

0,1917

850

0416

0,015 | -299

Cxnan oprerex-
na (IIMMA)

26,4

0,008

0,0041

1,795

0,1266 | -2,09 |

57

Kabens + mnpo-
BOJA 0,75
(ABBI, AIIBT,
By + 025
(KIIPT, 1P,
HIPTIC)

335

0,0054

10,0622

612

58

Hepepo + naxo-
BOE  MOKpBITHE
0,95 znpemecuua
+ 0.05
(DJIHPXO0)

[ 139

06,0151

0,0225

0,655

0,0995 | -2,389

64,1

0,724

P

0,0205 | -1,191




Ipuoxenue §
(npononncenne)

2

8 9

59

ABTOMOOH 1L
0.3 (pe3una,
Gensnn) + 0,15
(LGIY, wuckycr-
BCHHAA KOXa
BX) + 0,
3Manb

31,7

0,0068

0,0233

487

1,295

0,097 | -2,64

60

3an, 0,5 ABIT +
0.1 (rxaHs, MC-
KyCTBEHHAA KO-
xa, [IBX, TIITY)
+ 0,2 (mepeso ¢
TIOKPLITHEM )

16,2

0,0293

0,0123

175,6

0,817

0,041 | -1,574

61

Tapa npesecu-
Ha + KapToH +
OIHCTHPON

(0,5+0,25+0,25)

0,01

0,018

0,97

0,094 | -1,52

62

VYnakoeka Oy-
Mara +xaprod +
oM (STHIeH +
CTHpO)
(0,4+0,3+0,15+0
,15)

23,54

0,004

0,0132

172

0,679

0.112

63

Hunycrpuans-
HOE MacHo

42,7

0,043

480

1,07

0,122

Bemiana TCK-
CTHIIBHBIX H3Je-
JTHH

16,72

0,0078

0,0245

0,879

0,063 | -2,56

65

Otnenka,
POJIHH

KOB-

15,397

0,021

0,013

1,225

0,207

66

Mebeus + Gyma-
1a (0,8) + kos-
POBOE NOKPLITHE
0.2)

14,28

0,034

0,0129

72,4

0,759

0,068 | -1,439 |

67

3aHapec
TENBLHOTO
KHHOTCATpa

3pu-
3ana

13,8

0,05

89,0115

50

0,203

0,0022 | -1,03




TIpunoxenne 6

Tennoduanyeckre CBOACTBa MATCPHANOB KOHCTPYKIIHH

Ne | HaumeHnoanue mare- Temne- nor- Kospduunenr Vaenvkan
puanos parypa | HOCTs p, | TEMNONMPOBOAHO- | TemmoeM-
t,°C K/ et A, Br/(m K) KOCTb C,
Jx/(x1 K)
1 2 3 4 5 6
1 | Amomunui 0 2700 210 870
100 2690 205 940
300 2650 230 1040
600 2556 280 1140
2 | Arnonepautoberon >100 1670 0,740,710t | 870+0,59
3 | Ansdons ropprpoBan- 0-550 200 0,0595+2,56-10™ -
HBIH
4 | Acbecr nucroBon - 900 0,075+0,00027T | 666+0,63T
5 | AcbeeToBbiit KapToH 0600 1600+ 9,157+1,86-107% -
1300
6 | Acbectosas 1KaHb 0500 | 600+700 | 0,123+1,86-10° -
7 | AcBecToBblit HYp 05200 | 700-900 | 0,14+2,32-10% -
8 | AcbecTonemMesTHas Ra-
MbIITEMaA H3ONAUMA - 350 0,044+0,000186¢ { 748+(,63¢
9 | AcBoneMeHTHEIE cer-
MEHTHI, IUTHTH B CKOP- 0+450 400 0,087+1,28-107* -
Y
10 | Betou Tskenui Harpa- | >100 2220 1,42-11.10°% | 770+0,63¢
HUTHOM WweSHe >0 2330 1,3-3,5-10°7T | 481+0,84T
11 | BeTon TsKewIi Ha u3- >100 2190 1,25-9,6-10% | 770+0,63¢
BECTHSKOBOM 1iieGHe >0 2250 1,29-55 107 | 48140,847
12 { Be10oH Ha TpenensROM
| | sanonmurene >0 1400 0,73-1,16 10T | 710+0,48T
13 | Be1on Ha mebue u3
KPacHOi 0 KHpIHYa - 1800 0,67 481+0.84T
14 | Beron mecyanblii >100 1900 1,05-58-10% | 770+0,63
>0 2066 1,15-3,510°7 | 598+0,63T
15 | BetoH nopu3osaH#bIi >0 1690 0,47 598+0,63T7
>0 1433 0,48+1,16-10 ‘T | 598+0,63T
Ui BaTta crexaganas 0-450 130 0,04+3,5-10% -
17 | Bara anonkosas 20 50 0,058 -
18 | Bepmuxynutossie naursl | 02600 250 0,081+2,32 107 -
19 | Be#inok mepcranoi 0:90 300 0,0465+1,98 107 -
20 | I'azoGeton Ha MONOTOM >100 480 0,093+7-10°"¢ 920+0,63¢
necke >100 750 0,186+8,1 10 7 | 920+0,63¢
>0 480 0,041+1,9 10*7T | 748+0,63T
>0 750 0,164+8,1 10°T | 748+0,63T
>0 1100 0,31 748+0,63T




UIpunoxenue 6
(npononxenue)

1 2 3 4 5 6§
21 | TpYHT 1 AHHBCTBIH T
(W=17.5%) 20 2100 1.4 .
22 | lepeso npi noTOKe
TCMAA:
- 1IONepeK RONIOKOH 20 500600 0,163+0,174 2800
- BDOJIB BOJIOKOH 20 500600 0,44+0,52 2800
23 | Hperecubie OOMIKH 20 150+250 0,070,093 -
24 | IpeBecrOCTpYKEUHbIE 1
OTHCCTOMKHE NMTHI 0100 700800 0,105+0,174 -
25 | AuatoMuT MOJIOTHIH - 400500 0,091+2,8-10% -]
26 | Hropamomusuii (Al - 0 - 160
95,5%, Cu - 4%, Mn - 20 2800 165 830
0,5%) 160 - 182 -
200 - 195 -
27 | XKeneso 20 7870 675 452
200 7800 61,2 482
600 7600 43,8 577
900 7500 40,0 665
28 | Xapoynopuslit razobe-
TOH 600 680 430 -
29 | XapoynmopHslii nexo-
6eron
mapka 500 200 500 6,192 -
mMapku 650 200 650 4,215 -
31 { Xapocroiikuit muako-
8aTobeToH 100 50601000 0,116+0,232 - ]
32 | Kepamzutoderon >100 950 023+13,3-10 | 840+0,58¢
>100 1030 0,256+7,5-10°% | 840+0,39¢
>100 1380 0,385+8,1-10° | 920+0,63¢
- 14090 0,36+8,1-10°T | 797+0,48T
>0 1500 0,30+2,3-10°7 | T10+0,487
>0 1600 0,3941,16-10°T 710+0,48T
33 | Kepamzutonenoberon - 950 0,195+1,3-10°7 | 680+0,59T
34 | Kupnay rinudassii
OGBIKHOBEHHBI - 1580 0,39+2,3-10°7 | 596+0,4197
35 | Knpruy nuyacossiii - 19001950 | 0,93+7-10% | 835+0,025¢ |
36 | Kupnuy xpacHbift >100 1580 0,455+2,32.10 | 840+0,42¢
37 | Kupnny cunpxathbiii >100 1730 9,79+3,5-107 | B840+0,63¢
- 1700 0,89-3,5-10°7 | 674+0,607T |
38 | Kupnuy uramorsbii - 18001900 | 0,8354+5,8-10° ssom,gﬁ
39 | Koxa 20 - 0,14:0,163 -
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Mpunoxenne 6

(npoiomaetine)

’71 2 3 4 s 6
40 | KolensHas vakuns
- GoraTas I HILOM 100 2000-2700 0,7-2.3 .
- GoraTas H3BECTHIO 160 1000-2500 0,15-2,3 -
- 6oratas cuiMhaTamu 100 300-1200 0,081-6,222 -
41 | Maryks (Cu -70%, Za — 6 - 106 -
30%) 20 8520 108 385
100 - 110 .
300 - 114 .
600 - 121 -
42 | Jlen 0 920 2,23 -]
43 | JlbHanas TKaHb 20 - 0,088 -
44 | Marp! 43 mTanenLHoOro
CTEKIOBONIOKHA - 60-100 0,057+0,0004T | 582+0,63T
45 | Mars! H3 CynepTOHKOro -0,0027+
6a3anpTOROIO BOJOKHA - 60-100 0,00017T 582+0,63T
46 | Mens 20 8930 396 379
100 8900 392 397
600 8700 345 456
1083 8510 321 532
47 | Munepanbuas Bata
3acsmuas Mapku 100 0-600 200 0,049+1,84 107 -
48 | TMenoruracT WIHTOUHbIH 20 70-220 0,058 -
49 | lenonoruypetan 20 230-260 0,0365-0,058 -
50 | Tenowamot - 959 0,28+2,32 10 % -
- 600 0,105+1,45 10™ -
51 | IepnuroSetor >100 1090 0,29+1,16 107 | 840+0,58¢
>0 1090" 0,26+1.16 10 ‘7 | 680+0,59F
52 | llep mioBas Ty Ka-
TYpPKa Ha THIICOBOM - 600 0,108+8,1 10 °T | 786+0,49T
BAKVIIEM
53 | IlepnutoBas WTyXKA
TYpKa Ha LIeMCHTHOM - 300 0,005+2,6 10*T | 748+0,63T
BAKYLIEM
54 | TMepauToBepMUKyNHTO
Bas LITVKATYpKa - - 0,056+2,2 10°°T | 748+0,63T
55 | Iepautogocdorenne - 225 0,006+2,3 10 ‘T | 748+0,63T
BLIE HTHTHE
56 | Iecok cyxou 0-40 1380 0,35 800
57 | Necok BraxusbIi
(W=10%) 0-40 1380 0,66 2000
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IMpunoxenue 6
{npoaonxenue)

1 2 3 4 5 6
58 | [Inute: akmurpan - 300 0,056+1,86 1077 | 1268+147
59 | NMnaute acGecTonepnu-
TOUEMEHTHbIE IOSKHE - 960 0,055+1,16 1077 | 666+0,63T
OONHIOBOYHBIE ]
60 | Tinutes acGocnnut - 750 0,16+9,8 10 °T | 520+147T
61 | TLinTer M3BECTKOBO-
KpEMHE3EeMICTRIE  Ten- - 225 -0,014+2,9 10°T | 677+0,59T
JIOH30JAUHOHHbIE
62 | InuTer (MaTel) U3 Mu-
HepansHoil BaTH! Ha - 125 -0,107+5,8 107 | 582+0,63T
CHHTETHYECKOM CBa-
3yIoUIEM
63 | I'inurnr MpamopoBHA-
HBIE BLICOKOIPOYHBIE - 2000 0,59-1,16 107 | 634+0,847T
FHIICOBBIC
64 | MoxmcTupon 20 1100 0,16 -
65 | Hommarunen 20 950 9,29 -
66 | Tlokpertae 1o cramy - 200 -0,025+2,2 10°T | 1086+0,63T
OrHE3anIHTHOS
67 | [TpobkoBbie wIHThHI 20 150-200 0,041-0,054 1750
68 | Quoso wucTOE 20 7300 64 226
69 | Peanna
- opucTas 20 160-400 0,05 1580
- TEXHUYECKan 20 15001600 0,146 1580
70 | Cepebpo 20 10500 410 256
71 | Ceunen 20 11400 34,6 130
72 | CunukaroberoH, wH3ro-
TorneHHBI MO momy-| >0 1850 0,87-1,16 10*T | 841+0,0717
runpartHoi cxeme
73 | Copemut 0-500 500 0,104+8,9 10 °¢ -
74 | Cruias wHBap 20 8130 10,7 460
75 | Crann apmarypHas >0 7800 78-0,048¢ 310+0,48¢
76 | Crans yraepognctas (C | 0-800 | 7800-7400 58-0,042¢ 470+0,21¢ +
1%) +5,0 1077 |
77 | Crewno obsixHoBeHrOE | 20-80 2500 0,75+0,00116¢ 670
78 | Cyxno 20 25¢0 0,0524 -
79 { Cyxas runcosas wry-
KaTypKa - 900 0,135+3,510*7 | 84940597
80 | Texcronur 20 1300-1400 0,23-0,34 1460-1500
81 | Tkann acGocreknsanHas | 0-500 | 1,2 Kriw’ 0,123+1,86 107
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[Mpunoxenue 6
(npoaoakeHne)

1 2 3 4 5 6
82 | Toas 20 500-600 0,175+0,23 -
83 | Topdonnure ans xono-
|| annsunxos 0-100 425 | 0,069+1,16 167 -
84 | Yyryn (L - 4%) 20 7270 52 420
85 | HemcHTHO-IIeCHaHAR (UTY-
| | xanypxa - 1930 0,96-4.4 10°T | 598+0,637
86 | 1lemx 0-93 100 0,043-0,058 ]
87 | Ulepcrs ounnenHas 20 40 0,043 -
88 | 1linax Ko1enbHbIN - 700-1000 | 0,204+2 107 0,75
89 | HIrykarypxs n3secTkosas 0 1600 0,7 840
90 | UitykaTypka Ha OCHOBE
K40NHHOBOTO BONOKHA H - 400 0,056+2,2 10T | 748+0,63T
HEMEHTHOTO Bﬂ)K)’Il[CF()
91 { UIrykaTypka HeMEHTHas 20 1800 1-1,15 840
92 | danepa Gepesonas Kiece- 20 800 0,175 -
Hasd
[IpuMeyanue

1, T — Temneparypst 8 °C u K cooTseTcTBERHO
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Mpusnoxenue 7

Crenedb YepHOThI GTOBEPXHOCTEH pAa MaTepHanos

No HaumenoBanue Mateprana Temnepar | Crenews
ypa °C HEPHOTHE
ngT
1 2 3 4
1 | AmoMMHHI NOJHPOBaHkEbIH 50+560 | 0,04-0,06
2 | AyuoMiHE# € EpoXOBaTON MOBEPXHOCTHIO 20-50 0,06-0,07
3 | AsoMHHEn# CHIBHO OKHCIEHHDIH 50-500 0,2-0,3
4 | AmoMuinesasl OKpacka 50 0,5
5 | Acbectopan Gymara 40-400 | 0,94-0,93
6 | AcGecT NUCTOBO#M — 0,96
7 | AcGecroBeiii KapToH 20 0,96
8 | AcBecroueMeHTHas HanbUIteMas W3OS - 0,9
9 | Acbowndep 20 0,96
10 | Berou Ha rpasHTHOM Hehae —- 0,625
11 | Berod Ha H3BECTHAKOBOM ilicOHe — 0,625
12 | Bpomza nopyCTas, MiepoxoBaras 50-150 0,58
13 | bymara 20 0,8-0,9
14 | Jlepeso cTporaHoe 20 0,8-0,9
15 | Xenez0 mucToBoe OUMHKOBAHHOE OlIecTsIee 30 0,23
16 | Xene30 JMCTOBOE CUMHKOBAHHGE OKHCIICHHOE 20 0,28
17 | XKectp benas crapas 20 0,28
18 | Kepamsutrobeton - 0,6
19 | Kupnsy ravHAHEH O0LIKHOBEHEbI} — 0,94
20 | Kupnnyg KpacHbIH, 1€ pOXOBAThIH 20 0,88-0,93
21 | Kupnaynas Kiafika, O TyKaTypeHHas 20 0,94
ﬁ Kupiuy orHeynopHsii, CHIBHO H3Iy4aiOmHMQ 500-1000 0,8-0,9
23 | Kupnud ormeynopusrit, c1abo uanyyarommi 500-1006 ! 0,05-0,75
24 | Kupriny CHIHKATHBH - 09 |
25 | Jlak 6eabii 40-100 0,8-0,95
26 | Jlak uepHbIf OnecTAmUHA, pacibUierHbIH Ha xenese 20 0,87
27 | JlaTtyss MaTOBas Tycknas 20-350 0,22 |
78 | JlaTyHb GOJIHPOBAHHAA 200 0,03
29 | Martst H3 cynepronkoro 6a3ambTOBOrO BOJIOKHA — 0,96
30 | Marwi #3 mraneassore ¢Teknononokaa (ATUMOCC) — 0,96
31 | IlepanToBas WITYKATYPKA HA THIICOBOM M LUEMEHTHOM -— 0.8
BSOKYIIEM ]
32 | IlepnHTOBEPMHKYTHUTOBAN IITYKATYpKa -~ 0,9 |
33 | Nlepantodocdrorennespic MAKHTLI o 0,8
34 | Ilnursl akMRTpaH — 09
35 | [Inuret ac6ocanut — 0,96
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[Mpunoxenue 7

(npoaonixeHne)
i 2 3 4
36 | lruTe acbecronepnuToueMeHTHIE MIIOCKHE OBAMUO- -— 0,9
BOYHBIE
37 | Tlaursl MpamMOpOBHAHLIC BbICOKONpOUiibie o06aMil0-
BOYHbIE MHIICOBLIE - 0,5
38 | I1nuThI M3BCCTKOBO-KPEMHE3EMHUCTHIE 1€MA0HI0NAUU- ——- 0.9
COHHBIC
39 j IlnuTel (MaThi) U3 MUHEpPaNLHOR BaTHi Ha CHUHIeTHYC-
CKOM CB#3YIOIICM e 0,92
40 | INokpsrTee no cranys gocharTHoe OrHEIAMMUTHOE --- 0,89
41 | Crans mucrosad, WiRGOBaKHAR 9501100 | 0,55:0,61
42 | CransHoe nurse, :10NHPOBARHOE 7501050 | 0,52+0,56
| 43 | Crans nucToBoli NpoKar S0 0,56
44 | Crans  wepoxosatoil MROCKOH HOBCPXHOCTHIO S0 0,95+0,98
45 | Crans pxapas, kpacHas 20 0,69
46 | Cranp oKMCNeHHax 200600 0,8
47 | Crans ascroBas ¢ GACCTANIMM CIOEM OKHCH 20 082 |
48 | Ctanb CHALHO OKHCIICHHANA 50 0,88
49 | Ctann CHNBHO OKRCICHHAN 500 0,98
| 50 | Crans anurrposannas 50+500 0,79 _|
51 | Ctanp HEKETUPOBAAHAA, MATOBAS 20 0,11
52 | Crane ouMHKOBaHHAsA 20 0,28
53 | Craun neruposannasn (8% Ni, 18% Cr) 500 0,35
54 | Caxa, HaHCCCHHAA HA TBEPAVIO NIOBEPXHOCTS 501600 896
55 | Crexuo 20100 1 0,94+0,91
56 | CModenHas METAILIMYECKAA TOBEPXHOCTL 20 0,98
57 | Cyxas runcoBas MTyKaTypka - 0,86
58 | Toms 20 0,91:6,93
59 | YyryHHOC NUTHE 50 0,81
60 | LlemenTHO-TIeCyalas INTYKATYpKa - 0,87
61 | LllTyxarypka Ha OCHOBE K2ONHMHOBOI'O BOJOKHA M wUe-
MEHTHOrO BXYUWEro — 0,6
62 | OMams Genas 20 0,9

Npuveiauune
CTelleHb YEPHOTH! BHYTPCHHEH NOBEPXHOCTH KOHCTPYKIHM CO CTOPOHBI NOMEUEHHA Of-
peaensercs o GopMyne €=(EpartEcann)/2,

TOE  €uay =~ CTENCHb YEPHOTBI, HAXQHIUANCH
Ecamu=0,96 - cTENCHE YEPHOTEI CAXKH.
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TNpunoxenne §.

BenuumHbl OrHeTYwauMx KORUeHTpauui

Ne OrxeTyaniee BEIecTBO OrueTywaias KOHIEHTPaUMA*
% (06.)
1 | Asor 35-40
|2_ | Apron 50-55
3 | Boasnoii nap 30-35
4 |Tenuii 35-40
|5 | Jluokcua yraepoga 20-40
Hpumeuanue

* - NPBEMEPHBIC 3HAYCHHS, 3aBHCAT OT B){JA roploYero BeUiecTBa
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Hayuno-Texnuueckoe Hiaanue

PEKOMEHOALIUN

N0 CNTUMMUIAUNK [EUCTBUA CNCTEM
NOXAPOTYWEHKHR, ALIMOYLANEHUA
# BOHTUNALWN NPK NoXapax

OrtBerctacHHan 3a Beinyck J1 A Briukosa

I'VII ropoga Mockssl «YupaBIeHne YKOHOMHYECKMX HCCIEA0BAHMIR,
HHGPOPMATHIANUN H KOOPAMHALME HPOEKTHLIX pabor»
U¥YI ropona Mockaer «HHAL»

125047, Mockea, Tpuympansnaana, 0 [

Tomnucano x nevatu 08.06 20051 Bymara mucuas Dopmar 60x84 1/16

Npaso pacupocTpanenus ykasannoro cbopurka npuragnexny FYII ropoaa Mockeel «HHAL».
Jliobbie Apyrae Opraguianim, pacnpocTPpaHAIOIIHe cOOPHUK HEleraAbLRo,
TEM CaMbIM HAPYIHRIT aBTOPCKEE Npasa paspaborynkos.

Marepsanbi H3JaHHG HEe MOI'YT GLITH nepeBefcHEI A R3JaHLE B A1060# dopme
(3/1eKTpOHHOi HAK MEXARNYCCKOH, BRII0OYAN §OTOKONHIO, PEAPHUTHOE
BOCNPOH3BEACHME, 3MHCH HAK ACNOJIR30BRHEC B Mmoboit RupopMauHorHOi cHCTEME)
6e3 moAYHCHHA PAIPCHICHNS OT HINATCNH.

32 nudopmManneii 0 HPHOGPLTEHRN HOPMATABHO-METOTHIECKaH
AuTepatypnt eopamarscs B I'YH «HHALD
(Tpuymdansnas na., &.1, 35arne MGckoMapXHTEKTYpsI, S 312K, KoM. 517B)
Teu.: (095) 251-99-58. darc: (095) 250-99-28
e-mail: salamova@mka.mos.ru
http://mka.meos.ru/orgs/niac/mgsn.htm

I'VII <HHAIl» npuuumMaet 3aKasbl Ha paspaborky
METORHUYECKHY PeKOMEHAANHH o NeHo06pa3oBaAHNIO,
Teu.: (095) 250-99-28

I'VI1 «HHUALl» oxaipiBaeT KOHCYJIbTRUAHN IO MPHMEHEHHIO
HOPMATHBHO-METOIHYECKOH JIHTepaTyph!
TONBKO cBOMM xkhuenTaMm. Ten.: (095) 250-99-28


https://meganorm.ru/list2/64118-0.htm

KpaTxuii nepeueHs HOPMaTHBHO-METOZHYECKOR NUTEPATY LI, pacnpocTpanaemon YT «HUAL

1 jFpagoctpoutenHbik kogexc PO Ne 191 &3 o1 28 12 2004

2 {Oon Nelx MICH 3 (101 Xunbie ananus «O pa3Meillennyt Ha NEpBbiX STAKIX XAMTLIX JOMOB OTHEKTOB 0DLBCTBEHHOMD HAIHAYEHHSY

3 on Net x MICH 5 01-01 Cronkiu Nerkossix asTomobuned

4 |Oon xMPP 31 10-97 Bpemeruie HopMbl NPOROIKKUTENLHOCT W NpoekTHposaxus ACY[L, MACYJ, CKTE (KCKIT) 8 Mackee

5 [3aron 0 aBTOPCKOM MPABE W CMEXHLIX NpaBaXx

6 _ [3axor r Mocka o1 09 07 03 NeS0 «O nopsaxe TOATOTOBKY U NOMYyHEHNS PAIPEIBHUI Ha CTPOUTENLCTBO, PEKOKCTDYKUMIC 0BnexTos |

7 |NoctaHornexme ot 28 09 04 Ne 671-NN «06 obecnevennn peannaauym 3axvHa r Mockes o1 09 07 03 Neb0» (axriouaer «Moprgok
MOAroTGEKky% AKTa Da3pelleHHOr0 UCNONL3OBAHMA YHaCTKa TEPPHTOPUY TPAAOCTPONTENLHOM 06LEXTa ANR CTPORTENLCTBEx)

8 IMocrancrnenme o1 28 12 04 NodS4-111 «0 coeptuencTBosar#A NOPRIKA Bbinad-n MOCKOMEDXVITEKTYDON LOYMEHTOB B DEXMME KOAHOTO OXHar

9  |Msmenenna Ne1 x MICH 4 04 94 MrorodyHKu#cHANbHbIE 3AaHMSE K KOMRIEKCH!

10 {Mamenenus Ne1 k MCH 4 12 97 fleuebo-rpodunarTadeckie yupexieHun

11 |Mamenenns Nel No2 Ne3 x MICH 4 13 97 Mpeanpusatus poaH#uHOA TOPOBIN

12 {Asmenenns No1 x MTCH 4 14 8 lNpennpusiTvn obLieCTREHHOG NUTEHHA

13 [MHCTDYKiMR MO MHKEHEPHO FEDSION-HECKNM W TROIKONCTHYECKUM M3bICKavnAM (2004)

14 |/HCTPVRUMA NO NPOEKTAPOBBHMIO 1 YCTROMCTBY CRaMHbIX (YHIIAMEHTOB 3A3HMIA W coopyxetmi {2001)

15 |MICH 1 01-99 HopMmii M FPABUNa NPOEKTUPOBAHHS INAHNPOBKM W 3aCTPOAKK

16 [Cxema pacionoxeting MopIOTUNOR JaCTPOMIM LEHTPANLHOA yacTi ropona (x MICH 1 01-99)

17 |MI'CH * 02-0Z Hopmbl v nipaByna NPOEKTUPOBANKA XOMNIekCHOTO BNaroycTpuKCTBa Ha TeppuTopun ropoaa Mocxeb!

18 |MICH 103 02 MewexogHbie Nepexoabl BHE NPOEIXER JacTH YNy, OBLEKTH MerKOPO3HIHON TOPFOBNK 1 CEPBYCa B MLl Nepexofiax

19 |MI'CH 2 01 99 Oueprocbepexerme B agaHuax HopmaTveb no Tenno3aiute w TefnoBoAcaneKTpocHabxeHmio

20 [MFCH 2 04-97 fonycTumeie YPOBHK Liyma, Brbpatim W TpeboaatmkA K 38yKoWaonsiug

21 |MI'CH 2 06 99 Ccrecraentoe UCKYCCTBEHHOE W COBMELLBHHOR DCBELLEHHE

22 |MICH 2 07-01 OcHoBarng ¢yHAaMeHTL! ¥ NOS3EMHLIE COOPYXEHUS

23 |MI'CH 2 08-01 Jawuva o1 xoppoany GETOHHLIX M HENe306ETOHHLIX XOHCTDYKUMRA XMUNBIX B 0511eCTBEHHbIX 34aHWA

124 [MICH 2 09-03 3auyra o7 k0ppo3uv GTOHHEIX N MENEINDETOHHBIX KOHCTPYKUMt TPAHCNOPTHBIX COOPYXeHWH

25 |MI'CH 3 01-01 Xunwie aganns

26 |MICH 4 04-94 Muorodbyrmmoranbisie 30aHns # KOMITeKCH

27 |MI'CH 4 06 03 (61eoBpasoraTenbHbe yIpenpeHua

28 |MI'CH 4 07 96 Jlowxonbhnie yupexaeHus

29 |MICH 4 08 87 MECCORbIE THial (3KYTILTYPri0-03/40POBHTENLHBIX YUpENaeHHH

30 |MI'CH 4 09 97 30aH#a OPranos COUMANLHON 3aAILUTH HACENEHHS

31 [MICH 4 10-97 31dHus 6ansOBoRIX yUpexaeHn

32 [MICH 4 12-57 NleveSno npodunakTrieckue yupexaeHia

33 {MICH4 13 97 MpennpusTust POIHAYHON TOPIOBMH

34 {MICH4 14 98 Npegnpusttus 0BLIECTBEHHOTD AUTAHWA

35 [MICH4 16-98 MocTremup

36 |MICH 4 17 98 KynbTypHO-3pEnHiIHbIE YupEKDEHHS

37 IMICH 4 18 99 MpeanpwaTna GbTOBOR0 GOCTYKHBAHHS HACENEHNS!

38 IMICH 501 01 Croamot nerxoBix asTomobuned

38 EMI’CH 6 01-03 becTpanLuefiHan NpoKiagka KOMMYHUKALUWRA 1 PeKORCTPYKUWA TpyGORPOBOAOR C NpUMEHEHKEM CreuolopyaosaHsa

IMICH 6 32-03 Tennosas #3onALMs TPYGONPCBOACE PAANMUHORD HA3HAUEHNS ]

MI'CH 6 03-03 MpoekTHPOBAKME W CTPOMTENLCTRG TENNOBLIX CeTel C MHAYCTPHAILHON TENNOMA0NSALMER 13 NEHONONMYPETaHa

MICH 8 01-00 Npuena 1t 8B0A B IKCANYETALMIO 3AKOHUEHHX CTPOUTENLCTBOM 06LEKTOR OCHOBHbIE RONOXEHHS

MFPCH 301 01-96 Nonoxenne no opransaauni KanuTansHoro PEMOHTa XMNbIX 3RaHWA B 1 Mockse

MeToguuecxoe nocobue no npumenenino MICH 1 01 89 npu npoexTupoBaHv Ha TEPPUTOPUK MCTOPUIECKON 3acTpoiky (2002)

Meroanueckie pexoMeHiaUMy No COCTABY M yuery 3aTpal, EXINaeMbIx B ce6eCTOMMOCTL NPOSXTHOM RpogywLn {1994) ]

MeToaMka HaZHaYEHHR OB BEMA KHIKBHEPHO-TEQMNOMMeCKAX HabicKkanuii {2000)

MeTozMKa u HOPMATHBY ANs CNPeaEneHMa 33TPaT Ha NPOBRLEHAE TOPIOB it KoKkYpCos (2000)

METORMK PaspaboTkA JOKYMEHTALMN CHCTEMBI KaUecTBa npoeKTHOM nposykiwy {an Thl CK 4 4) Ha ockose cTaHaApTO8 ¥co %00 |

MeTonuka paapaBoTkn TeXHONOTAM APORKIWPOBAHKA Ha ocHose cTangapTos VICO 9000 (2003}

MeTonuka pacseTa oBecnesen-0CT X101 3367 POAKM PavoHOB MOCKBb! LUKONaMy_[ITCKMMM C3AIMM H NONMKNMHWKaMK (2004)

MPP 2204 02 01 PexomsHidium No 3aKIH0YSHHI0 ROFCEOPOB NOAPANA H3 BLINOMHEHWE NPUEKTHBIX paloT

MPP 2 2 07 98 Metofiuxa nposeaekus 66CNeR0BaRKA 3naHMA W COOPYNEHNA NP X PEKOHCTHYKUWA W NEperiNaH1poBKe ]

MPP-2 2 08 98 Monomes#e 0 TeXHUYECKOM HA/II0PE 33KA3INKA 32 CTPOUTESILCTROM ]

MPP-22 16-00_F7exonemaunn NO Oprakv3aLui W NPOBE/EHAID MADKETHHIOBLIX MCCNE/J0BaHNN [0 PA3PaBOTKK nng«ng

slg| el alsle[glala[a[& &R [B]B[E[E

MPP 2 3 02 02 MeTosuxa unpegenetns CTOWMOCTH paspaboTkv pasbuBosHLIX Yepiexedt aKToB NMHIE IPALOCTP 1O perysMpoBaima

MPP 3 103 93 PexoMeHaiumn N ONPeeneHmm VKDYNHEKHBIX NOKA3ATENed CTORMOCTI CTPOHTEMNCTBA W NpoexTHbIX pabot




7 _[MPP3 11097 HopMbt NPORCITKMTENLHOCTH NPOEKTMPOBAHKS 06%EKTOB CTPOMTENLCTBE B r Mockee u N3N

B8

5 I
MPP 3 1 12 96 HopMbl NpOA0NKKTENEHOCTY pa3paboTin NPeANPOEKTHOM rpagocTponTensHon u UPf

I

MPP 3201 04 Obuywe YKA3&HHA N0 NPHMEHEHHID HOPMATHBHO-METOAMNECKUX SOKYMEHTOB NO OPEAIENEHHI0 CTONMOCTH pa3paboTim
IRPEANDOSKTHOM W NPOEKTHOK NOKYMEHTAUMA HA HOBOE CTPOMTENLCTBO PEKOHCTPYKLMIC W KBNHTANbHLIKM PeMOHT B I Mockee

IR

i

MPP 32 03 1 2000 BpeMeHHbIM NOPAACK ONPE/IESIeHHA CTORMOCTH paapaBoTXH MPOBKTOB NASHHPOBKH TEPPUTOPUI

IMPP 3203 1 1-03 Bpem_pexoMenaaLau Ans ONPefIeneHun CTOWMOCTH PaspabOTKH NPOSXTOR NNAKMPOBKW YNIUMHO-A0POXHOM CETH
MPP 3 2 04 02 04 Pexomenaln no onpedenenmio NPOIOIMKMTENLHOCTH BLINONHEHHA WIbICKATENbCKHX DAGAT ANA CTPOWTENLCTea
MPP 3 205 02 00 Nopsigox onpeaeneHits CTORMOCTH paboT NO TEXHAYECKOMY OBCNIENOBAHHIO CTRONTEMHbIX KORCTPYKUAHM AN3HANA

MPP 3206 0503 COophwk 6a330BLIX UeH Ha NPoOeKTHLie PaboTul ANA CTPOMTENECTBA B  MOCKBE W3 OCHOBE
|HaTypaneyeLIx noxkasatenew {2004)

MPP 3 207 02-02 MeToauka OnpefeneHus CTOWMOCTH ABTOPCKOTO HAJ30) 33 CTPOUTENLCTBOM ANAHAM COOPYWEHHA U NDEANDHATAM

MPP 3 2 09 02 00 PexoMenaLmk 110 CNPERENBHIMI0 CTOMMOCTH paBoT CBA3aHHLIX ¢ cornacosarmem TN # M Ans CTPOMTENbCTBA

MPP 3 2 12 02 00 TopRAoK ONPEAENEHHA CTORMOCTH OK3IBHMA MBDKETUHTOBLIX KOHCANTHHIOBbIX YCNYT MEHBAXMEHTa W Op ycnyr

MPP 3 2 13 02-00 NMopAaok onpeenexHa CTOMMOCTH MPOEKTHLIX PABOT G PECTABPALHH K PEKOHCTDYKUMM IQaHWK M COOPYIKEHMH

MPP 32 13 1 02 00 Nopsaok onpeaeneHka CTOMMOCTH Paapabotkk MPLL No pecTaBpauMi 4 PEKOHCTPYKLAK JAaHWM H COOPYMEHNA

3BV R

MPP 3 2 16 02 02 Meroawxa onpeaeneHus cTQamocTi papabotk UPJ] B NpoeKTHPOBaHHM

1

MPP 3 2 18 02-01 MopsAoK onpeaenekys CTONMOCT NPOBKTWPOBANMA (POHTAHOB B yCnoawax I Mockeb! (2 A penaKums)

72

74

73

IMPP > 32 18 02 02 Pexomennayus nC 0npspenexiio CTONMOCTA NPOEKT2 apXUTEKTYDHOM KONOPHCTAKA DAcafoB 3RaHMK COODYKEHHM
MPP 3 2 22 02-00 NopRaoK ONPEAENEHAS CTOUMOCTH CNPHBAIKA® THIOBLIX NPOEKTOB MHNbIX AOMOB

MPP 32 26.69 Noprnox onpegeneHUA CTOMMOCTH paspalioTkvn TexHnuecxon noxymerTaumnk Ha ACYTN ans obvextos Mockebt

75

MPP 3 2 30-99 Mopsygox onpeaeneHun CYONMOCTH NPOEKTa aPXMTEKTYPHOIO OCBRILOHKMA ANR (HOPMMPOBAHIA CBETOBOH CPEeAL!

76

MPP 32 32 99 Mopsnox OnpenenexuA CTouMOC i paspabioTkn NacnopTos XuMbix AOMOB

”

MPP 32 33 01 Pexomengalus N0 COCTaBy NPOEKTHO CMETHOR AOKYMEHTAUWA HEOBXOGMMON AN RPOBESEHNS KOHKYPCOB (TeHAepos)

noapsida cTponTentHeix pafieT no ropoackomy 3akasy 8 ofecnedenmMe Nepexosa Ha KOHTPAKTHYIO CHCTEMY TBEpabIX AOTOBOPHBIX LieH
MPP 3 2 37 102 MeToauka onpegenetus CTONMOCTM paboT N0 BU3YanbHO NaHawadTHOMy aHanuy

jMPP 32 38 02 COOpHWY LBH Ha NPOBKTHLIE PABOTHLI AN KANKTANLHOO PAMOHTA Winbix nomos LAY W wkon

MPP 3 2 39-03 BpeMeHHas METOAWKA ONpefieneHnA CTOAMOCT A paspataTku TPAROCTPOUTENLROTO OHOCHOBAHAA PasMeLeHus 06LENTa

IMPP 3 2 40-04 PexoMeHaauus no ONDEAENEHAI0 CTONMOCTH MIOTOBNIEHNS JEMOHCTPALMOHHIMX MATEpUAnca (MakeThi GykneTsi unp }

!@_Ff 32 41 04 MeTogvka onpegeneHin CTOMMOCTA Pa3paboTkn apXuTEKTYPHO PAGOCTPOMTENBHOTD PRLIEHKA
MPP 3 2 43-03 MeTogka onpeseneHit CTOMMOCTM PaBoT NG AONOIHMECKOMY CONPOBOXBEHAIO POEKTHO-UHBECTULIMOHHON JERTENLHOCTA

MPP 3 2 44 04 CbopHuk 6a3cBbix LieH Ha NPOEKTHbIE PaBOTLI N0 OPraHM3ALMY AOPOXHOFD ABHKEHHA

[MPP 3 2 45-05 Pex Ly 10 pACHeTY CTOWMOCTH 33paBOTIH TEXHONONMECKUX DBIMaMeNTOs G0ALEHS C OTHONaMH CTROMTEIRCTBA U CHOA |
Hopmany Ha npoexTMPOBaKME ¥ CTPOHTENBCTBO TENNOXDBEKTHBHLIX HADYKHBIX CTEH K3 0BNerJerHbIX XepamInToBETONHBIX BroxoB

OBiyme NonoxeHAs K TeXHUIECKuM TpeBoRAHUAM N0 POBKTUPOBAHMIO XUNLIX 3AaHWH BbiCOTON Bonee 75 m (2002)

OctiosHbie HaNPABNEHUA NOATOTOBKK NPOBKTHbIX K CTPOUTESIBHBIX OPrAHUIAUAN K BEAEHHMIO ABADWHO BOCCTAHOBUTENEHBIX pabor (2004)

Flepedenb 3aKOHOAATENBHBIX GKTOB ONPEAENSILYMX IKONOrWieckMe TpebOBAHMS K paaMewiexnio 0GbexTos (1998)

191 JNonoxenve 0 enHOM fOPSAXE NPEANPOEKTHOM W NDORKTHOW NOAFOTOBKK CTPOATENLCTBA B I Mockse (2 7 pegaxuws) {2000)

NonoxeHne 0 TOPOACKOM 33KAINMKE N0 OBHEKTAM KBNMTANEHOTO CTPOWTENBCTEA K PEKOHCTPYKYWK (2000)

TlonoxeHve 0 eANHOM NOPRAKE NPERNPOEKTHON W NPOEKTHOM NOATOTOBKA CTPOHTENBCTBA HHKEHEPHBIX KOMMYHWKALWA COOPYXEHUH U
obvexTos gopoxHo TpaHcnopTHoro obecnevenus B 1 Mockee (2002)

MNonowenne 0 MOPA/KE NOAFOTOBKMA UCXOLHO PAIPEILMTENEHON nouymemaxﬁu (1998) ]
Tonoxexns o nopsaxe paapaboTkn COrNACOBAMMA N YTBEPXYIEHURA NPOSKTOB OPraHMaauMn CAHHTAPHO 3aWmTHLIX 308 B Mockee (2003)

Monoxexne 06 3BTOPCKOM HANI0PE 33 CTPONTENLCTBOM (1997 1)

TMonoxenwe o coctase nopsiike paspaboTkA COrNACOBAHIUS M YTEEPKOEHWA TPAROCTPOMTENRHOFO oBocHosarus (2002)

Nonoxerke 0 cocTase n NOpAaKke paspaboThu_COMNACOBAHMA U YTBEPKIEHHR NPOEKTOB NAHWPOBKK XMAbIX TePPHTOpHA 8 7 Mockse
Nonoxenne o cocrase nopAake paspaboTkk COMMBCOBAHMA ¥ YTBEPAEEHHS NPOEKTOB NZHHPOBKM YIHYHC QOPOXHOM CeTH 8 Mockpe

Noncxerne 06 UTACH (1998)

(Mocobue k MITCH 2 01 99 Sneprochepewenva B anaknax Buinyck 1 «TpoekTipoBaH 4 TENNOIZLIMTH B Xuribix W obluects J,EéHH;(»q
Nocotue x MICH 2 04 97 flonycTuMble ypoBH# wyma euBipaumy n TpeBoBaHAR K 3BYKOIORA M Beinyckn 1 3

fNocobre x MICH 2 06 99 PacyeT 1 NPOEKTMPOBAHINE WCKYCCTBEHHOTO OCBEUIBHNA NOMELEHNH OBLLECTREHHIX 3RaHuK

NocoBine x MTCH 2 07 01 O6cnefoBalms u MOKUTOPUHT NPK CTPOMTENBLCTEE Y PEXOHCTDYKUMM 3A3HAN M NOAIEMHBIX COOPYXEHAN

Mocobue x MTCH 2 09 03 3awnra oT koppoane HeTOHHBIX # XENe30BETOHHbIX KOHCTPYKLMK TPAHCNOPTHLIX COOPYXEHUH

Mocofwe k MTCH 3 01 01 XKunbie aganma

Mocobwe k MICH 4 06 96 Obuieobpasobatensibie yupexaenns Buimycxm1 2

MocoGue x MFCH 4 07 96 [owsonbHble yupexgeHun

Tocobue k MITCH 4 08 87 Maccosbie TrMut U3KyNETYPHO 030POBMTENGHBIX YHPEXIEHHA Buinyckd 13
ocobue x MTCH 4 09 97 3R3HAR OPraHos COUMANLHON 3ALIUTH HACENEHNA

110

Mocobe k MICH 4 10 97 3nanns Gankoscknx yupexaenin Boinyck 1 «Kommepugckie Gankn



https://meganorm.ru/Index2/2/4294853/4294853361.htm

