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Hacrosmmii craHIapT pacipocTpaHseTcsl Ha OrpakAa0IINe KOHCTPYKIMHU JKUIIBIX, OOIECTBEHHBIX,
MIPOU3BOJICTBEHHBIX U CEJILCKOXO3SMCTBEHHBIX 3/1aHUM U COOPY)KEHUIl: HapyKHbIE CTEHBI, TOKPHITHS,
yepJauHble MEPEKPHITHSA, NEPEeKPBITHS HaJ Mpoe3JaMH, XOJOAHBIMU HOJINONbSIMHU U IOABAJIAMH,
BOpOTa W JBEPH B HAPYKHBIX CTEHAaX, APYIHe OTPAXNAIOIIHEe KOHCTPYKIWH, pa3ZeIIOLHe
MOMEIIEHUSI C Pa3INYHBIMH TEMIIEPATypPHO-BJIQ)KHOCTHBIMU YCIIOBUSIMH, W YCTAQHABIMBAET METOJBI
OTIpeNIeIeHUs] COMPOTUBIICHUS UX TEIUIoNeperade B Ja00paTOPHBIX M HATYPHBIX (3KCILTyaTallMOHHBIX)
3UMHUX YCJIOBHSIX.

CranpapT He pacpoCTPaHAETCs HAa CBETONPO3PAYHbIE OrPAXKAAIONINE KOHCTPYKIIUH.

OmnpenenieHne  CONPOTHUBICHMS — TEIUIONEPEAade  OrpakJAarolINX  KOHCTPYKIMH  IO3BOJSET
KOJINYECTBEHHO OIICHUTh TEIJIOTEXHUYECKHE KauecTBa OTPaKIJAloIIUX KOHCTPYKIMHM 3HaHUN U
COOPYXXEHUH M UX COOTBETCTBHE HOPMATHBHBIM TPEOOBAaHUSIM, YCTAHOBHUThH PEalIbHBIC MOTEPU TerIa
yepe3 Hapy’KHbIE OrpakJaloIiie KOHCTPYKIUH, IPOBEPUTh PACUETHBIE U KOHCTPYKTUBHBIE PEIICHUS.

1. O0mue MoJI0KEHNST

1.1. ComnpotuBieHue Temionepenade R,, XapakTepusymolliee CHOCOOHOCTh OrpaxkIaroIlei

0>
KOHCTPYKIIMU OKa3bIBATHb CONPOTHUBJICHUC NPOXOAAIIEMY YCPEC3 HEC TCIIJIOBOMY IMOTOKY, ONPEACIIAIOT
JJIA YY4aCTKOB OI'paKJarommnx KOHCprKHHﬁ, HUMCHOIIUX PABHOMEPHYIO TEMIICPATYpPY HOBerHOCTeﬁ.

1.2. TlpuBeaeHHOE CONPOTHUBJICHUE TeEILIONEpeaaye Rnp OIPCACIAIOT JIA OIrpaXIaaroInx
0

KOHCTPYKINH, NMEIOIINX HEOJHOPOIHBIE YUACTKU (CTBHIKHU, TEIUIONPOBOAHBIC BKIIIOUEHUS, IPUTBOPHI U
T.JI.) ¥ COOTBETCTBYIOILYI0 UM HEPABHOMEPHOCThH TEMIIEPATYPbI TOBEPXHOCTH.

1.3. MeToabsl ompefeieHusl CONPOTUBIEHHs TeEIUIONEpeaade, OCHOBAHHBIE HAa CO3JaHUU B
orpaxkJaronieldl KOHCTPYKIMH YCIOBHH CTallMOHAPHOTO TEIUIOOOMEHAa M HM3MEPEHHH TeMIIepaTyphbl
BHYTPEHHETO M HapY>KHOTO BO3JyXa, TEMIIEPaTypbl IMOBEPXHOCTEH OTpakaarouied KOHCTPYKIWH, a
TaKKe IUIOTHOCTH TEIUIOBOTO MOTOKA, MPOXOMSIIET0 4Yepe3 Hee, IO KOTOPbIM BBIYUCISIOT
COOTBETCTBYIOILINE HCKOMBIE BETMUUHEI 110 popmyinam (1) u (2) HacTosIero cranaapra.

1.4. ConpoTuBieHNE TEIIONEpeaue Orpaxjaromieid KOHCTPYKIUH ONPEAETIAIOT IPHU UCIIBITAHUSAX B
71a00paTOPHBIX YCIOBUAX B KIMMATHUECKHX KaMmepax, B KOTOPBIX IO 00€ CTOPOHBI HCIIBITHIBAEMOTO
(hparmMeHTa CO3AI0T TEMIIEPATypPHO-BIAKHOCTHBIN PEKHUM, OJU3KUI K paCUETHBIM 3UMHUM yCIOBHUSIM
9KCIUTyaTaIllH, WIN B HATYPHBIX YCIOBHUAX IKCIUTyaTallMH 3AaHUI U COOPYKEHHH B 3MMHHM MEPUOI.

2. MeTtoa oT6opa 00pa3noB

2.1. CompoTtuBieHue Terwionepeaade B JIAOOPATOPHBIX YCIOBUSAX ONPEACISAIOT Ha o0pasIax,



KOTOPBIMH SIBIISIFOTCS 1I€JIbIE DJIEMEHTHI OTPaXAAIOIINX KOHCTPYKIIMKA 3aBOJCKOTO M3TOTOBJICHUS WU
uX (pparMeHTEl.

2.2. JlniHA W WIHMPWHA HUCTHITHIBAEMOTO ()parMEeHTa OTPaXKIAIoMed KOHCTPYKIHHU JOJDKHBI HE
MeHee YeM B HYETHIpE pa3a MPEeBHIIIAaTh ero TOMIUHY U ObiTh He MeHee 1500x1000 Mm.

2.3. Iopsimok oTOOpa 0Opa3IOB AJIs UCIBITAHUNA W MX YHCIO YCTaHABIMBAIOT B CTaHIAPTaX HJIH
TEXHUYCCKUX YCJIOBUSX Ha KOHKPETHBIC OTPa)XJAoline KOHCTPYKIWHU. [Ipw OTCYTCTBHH B 3THX
JIOKYMEHTaX YKa3aHUH O YHMCIIe WCIBITBIBAEMBIX 00pa3IOB OTOMPAIOT IS UCTIBITAHUI HE MEHEe IBYX
OTHOTHUITHBIX 00Pas3IIoB.

2.4. llpu uCHBITAHUAX B KIUMATHYECKUX KaMepax CTBIKH, MPUMBIKAHUS W APYTHE BHIBI
COCJITHEHUS DJIEMCHTOB OTPAXKIAIONIUX KOHCTPYKIMHA WM HX (PParMEHTOB MEXKIY COOOM JTOJIKHBI
OBITH BBITIOJTHEHBI B COOTBETCTBUH C TIPOCKTHBIM PEIICHUEM.

2.5. ConpoTuBICHHE TEIUIONEpeIaye B HATYPHBIX YCIOBHSIX OMPEACTAIOT Ha 00pas3max, KOTOPBIMH
SIBJITFOTCSI OTPKIAIONTNE KOHCTPYKIIUN SKCIUTYaTUPYEMBIX WM TOJTHOCTBIO TOJATOTOBIIEHHBIX K CAaue
B OKCILUTyaTallyIo 3IaHuH U COOPY>KEHUM, WK CHEIUATLHO MOCTPOSHHBIX MaBUJIbOHOB.

2.6. Ilpu HaTYypHBIX UCIBITAHUSIX HAPYKHBIX CTCH BRIOUPAIOT CTCHBI B YTIIOBOW KOMHATE Ha TIEPBOM
STa)ke, OPUCHTHPOBAHHBIC HA CEBEP, CEBEPO-BOCTOK, CEBEPO-3ama M JONOTHUTEIEHO B COOTBETCTBHU
C pelraeMbIMH 33/la4aMH Ha JAPYrHe CTOPOHBI TOPU30HTA, HauboJiee HEONArONMPUSTHBIC Ul TAHHOU
MECTHOCTH (ITPEUMYIIECTBEHHBIE BETPHI, KOCHIE TOKIU U T.1.), U Ha IPYTOM dTaxe.

2.7. s WCUBITaHUHA BBIOMPAIOT HE MEHEE ABYX OJHOTHITHBIX OrPAXKIAIOIINX KOHCTPYKIHUH, C
BHYTPCHHEH CTOPOHBI KOTOPHIX B TOMEIICHUSX IIOAJCPKHUBAIOT OIMHAKOBBIC TEMIIEPATypHO-
BIIQ)KHOCTHBIE YCIIOBUSI.

3. Anmapartypa u odopyaoBanue

3.1. [lns omnpeneneHHWs CONPOTHBICHUS TeIIIONepenade OrpaXJAaloNIMX KOHCTPYKIWH B
71a00paTOPHBIX YCIOBUSAX IIPUMEHSIOT TEIUION30IUPOBAHHYIO KIMMATHUECKYIO KaMEpPY, COCTOSIIYIO U3
TEIUIOTO U XOJIOJHOTO OTCEKOB, pa3eJICHHbBIX UCIIBITHIBAEMOI KOHCTPYKITHEH.

JUis  KOMIUIEKTalMM KJIMMAaTUYECKOW KaMepbl UCIONB3YIOT CIEAYIOUIYI0 —ammaparypy u
obopynoBaHue:

KOMITPECCOPBI  XOJIOJIONIPOM3BOANTENBLHOCTEIO HE MeHee 3,5 KBT wmm  KommpeccopHO-
KOHJICHCATOpHBIE arperaThl XonoawiabHeIXx MamuH 1mo OCT 26-03-2039, ycranaBiuBaeMble BHE
KaMephbl, ¥ OXJIaXJaroNe 0araper XOJOAWIBHBIX YCTaHOBOK, YCTaHABINBAcMbIe BHYTPH XOJIOIHOTO
OTCeKa ISl OXJIaXK/ICHNS B HEM BO3/1yXa;

MAaCIIOHATIOJTHCHHBIE AIEKTPOPATAATOPEI 1o IroCT 16617, TePMOPaTNATOPHL,
anekTpoTerioBeHTIIATOpel 1Mo ['OCT 17083 wmm  snexktpokonBekTopel mo ['OCT 16617 wu
NIEKTPOYBIAXKHUTENN BO3yXa JUIsl HAarpeBa U YBIaXKHEHHS BO3yXa B TEIJIOM OTCEKE KaMephl;

peryistopsl  Temmepatypel 1mo ['OCT 9987, aBromarmueckue MNpPHOOPHI  CIIEMSIIETO
ypaBHOBemmBanus 1mo ['OCT 7164 wmm curHammzatopsl Temmepatypel mo ['OCT 23125 mna
aBTOMATHUYECKOTO MOICPKAHUS 3aJaHHON TEMIIEPATypPhl U BIAXKHOCTH BO3yXa B OTCEKaX KaMephl.

JlomyckaeTcsi HCIOIb30BATh KIIMMATHYECKYIO KaMepy, COCTOSIIYIO U3 XOJIOJHOTO OTCEeKa, B IMIPOEM
KOTOPOTO MOHTHPYIOT HCHBITBIBAEMBIl ()parMeHT, ¥ NPUCTABHOTO TEIUIOTO OTCEKa, a TaKKe APYroe
000opyioBaHHUE, TIPH YCIOBUH 00ECTIEYEHHS UX B XOJIOAHOM U TEIVIOM OTCEKaX KaMephl CTAIIHOHAPHOTO
pPEKHMMa, COOTBETCTBYIOIIETO pACUETHBIM 3HMHHM YCIOBHSM SKCIUTyaTallMM  OTPAXKAAIOIIEH
KOHCTPYKLIUH.

3.2. Jlnsg ompeneneHus CONPOTHBIIEHHUs TemJonepenadye B HATYPHBIX YCIIOBHSIX AKCIUTyaTal[U
3aHAH WCHOJNB3YIOT TOT TEMIIEpaTypHBII Iepenan, KOTOPHIM YCTaHOBHWJICS Ha OrpakAaromeit
KOHCTPYKIIMM BCJIEACTBHE pPAa3sHOCTH TEMIICpaTyp Hapy>KHOTO M BHYTPEHHEro Bozayxa. Jlis
NOJJIepKaHKs TIOCTOSIHHOW TEMIIepaTypbl BO3/lyXa BHYTPHU MOMEIEHHUS UCIIONIB3YIOT 000pyJOBaHHE U
CpeJlICTBa PEeryJMpoBaHus, yKazaHHble B 1.3.1.

3.3. Jnsg wu3MepeHus IJIOTHOCTH TEIUIOBBIX MOTOKOB, MPOXOAALIMX YEpe3 OrpakAAroIIyIo
KOHCTPYKIIHIO, UCTIONb3YIOT mpubopst mo 'OCT 25380.

3.4. Jlna wu3MepeHHs TeMIepaTyp B KadecTBe IEpBHYHBIX MpeoOpa3zoBaTeneil NPHUMEHSIOT
TepmoasiekTpudeckue nmpeodpaszoratenu mo ['OCT 3044 ¢ mpoBoaaMu U3 CILUIABOB XPOMEJb, KOTENb H
amomens 1o OCT 1790 (tepmormapsr), MenHbIe TepMoIipeoOdpa3zoaBatenu conporusienus no 'OCT
6651 1 TepMOpPE3UCTOPHI (TEPMOMETPHI, COIPOTHUBIICHNU ).

B kadecTBe BTOPHYHBIX HM3MEPUTEIBHBIX IPUOOPOB, pPabOTAIOIINX C TEPMOBIECKTPUUECKUMHU
TEPMOMETpPaMH U MPeoOPa30BaTEISIMHU TEIUIOBBIX IIOTOKOB, TPUMEHSIOT OTEHIIUOMETPHI TIOCTOSIHHOTO
toka no I'OCT 9245, munmuBonst™erpsl nmo I'OCT 8711 ummum mo T'OCT 9736. Tepmomerpsl
COTIPOTHBIICHUS MTOAKITIOYAIOT K U3MEPUTEIEHBIM MOCTaM IMOCTOSTHHOTO Toka 1o 'OCT 7165.



Jl71s1 onepaTUBHOrO U3MEPEHMsI TEMIIEPATYPHOI'O I10JIS IOBEPXHOCTEN Orpa)AAr0IIEeH KOHCTPYKLIUU
HCIIOJI3YIOT TEPMOILYIIBI, TEPMOPATHMOMETPHI, TEIUIOBU30PHI (CM. ITpUIIOKEHHE 1).

Temneparypy Bo3/1yXa KOHTPOJIHMPYIOT C HOMOIIBIO CTEKISIHHBIX TEPMOMETPOB PACIIUPEHHS MO
I'OCT 112 (awxnwuii npenen munyc 70°C) u T'OCT 27544.

Jomyckaercss mpuMeHEHHE IpPYrMX IEepBHYHBIX IpeoOpasoBaTenell TeMmmeparyp M INpHOOpOB,
MIOBEPEHHBIX B YCTAaHOBJICHHOM MOPSIKE.

3.5. lns HEmpepbIBHOM pETHUCTPAllMM XapaKTepa H3MEHEHHsS TEMIIEpaTypbl BO3[yXa BHYTPHU
MOMEIICHUS UCTIONB3YIOT TepMorpadsl mo 'OCT 6416.

3.6. lns n3aMepeHusi pa3HOCTH JIaBJIEHHs BO3/lyXa M0 00€ CTOPOHBI UCHBITHIBAEMON KOHCTPYKIMU
npuMeHstoT Mukpomanomerp MMH o 'OCT 11161.

3.7. Jlnst w3MepeHHs OTHOCHTENBHOH BJIQKHOCTH BO3/AyXa HCIOJNB3YIOT acCTUpPAIOHHBIC
TICUXPOMETPBI, a JUIS PErHCTPAlMU XapaKTepa M3MEHEHHUs! BIAKHOCTH HMCHOJB3YIOT TUrporpadsl mo
JIeMCTBYIOIIEH HOPMATHBHO-TEXHHYECKOH JOKYMEHTAIHH.

3.8. Jlma ompexmeneHWss BIAXHOCTH MaTEPHAIOB OTPAXIAIONIMX KOHCTPYKIMH TNPUMEHSIOT
crakarguku tuna CB mmu CH mo TOCT 25336, cymmieasenii anekrpomkad mo OCT 16.0.801.397,
nabopaTopHbIe 00pa3IoBbie Bechl ¢ HanOombmmM mpenaenom B3pemuBanus 200 r mo T'OCT 24104,
skcukatopsl o I'OCT 25336.

3.9. CxopocTh BeTpa B HaTypHBIX YCIOBUSIX ONpeAersitoT pyuHsiM aHemomerpoM o 'OCT 6376
wm 'OCT 7193.

3.10. Inst mpoBepku paboTHl 000pYJOBAHUS KIMMAaTHUECKOW KaMepbl, N3MEPHUTEIBHON allapaTyphl
W YCIOBHH TEIUIOOOMEHa B TEIUIOM W XOJIOJHOM OTCEKaX KaMepbl HCIOJIB3YIOT KOHTPOJIBHBIN
(parMeHT ¢ W3BECTHBIM TEPMHYECKHM CONPOTHBICHHeM B mpegenax 1-2 (M*°C )/Br, rabapuTHbie
pa3Mepbl KOTOPOro JOJDKHBI COOTBETCTBOBaTh pa3MepaM M KOH(Urypauuu NpoeMa, B KOTOPbIi
YCTAQHABIMBAIOT  HCIIBITBIBAEMYIO KOHCTPYKLMIO. KOHCTpyKTHBHOE pelieHHe | MaTrephai
KOHTPOJIHOTO (h)parMeHTa JAO0JDKHBI 00€CIIeYNBaTh HEN3MEHHOCTh BO BPEMEHH €T0 TeTIOTEXHUYECKUX
cBolicTB. Kilmmarnueckyto kamepy MpoBEPSIFOT HE PeXe OJHOTO pasa B TOf.

3.11. Ilepeyens nmpuOOpPOB M 00OpPYyIOBaHHS Ul OIpENENICHHs COMPOTHUBICHHS TEIuIonepeaade
OTpakJaloNINX KOHCTPYKIMH B Ta00OPAaTOPHBIX W HATYPHBIX YCJIOBHUSX IMPHUBEICH B MPUIOKEHHH 1.

4. IloaroroBKka K HCNBLITAHUSAM

4.1. TloarotoBKy K OKCIEPUMEHTAJIbHOMY OIPEJCICHHIO COMPOTHBICHUS TeIulonepeaade
orpaxkJaaroniell KOHCTPYKIUH HAYMHAIOT C COCTABJICHHS IPOTPaMMBbI UCTIBITAHUN M CXEMBI pa3MelleHHs
NepBUYHBIX Ipeo0pazoBaTesicii TeMmmepaTryp M TEIUIOBBIX IIOTOKOB. B mporpaMme ucHbITaHUH
OTIpEeNEISIIOT BUA HCHBITaHUS (TabopaTopHBE, TABWIBOHHBIC, HATYpHBIE), OOBEKTHI, paioH,
OPHEHTHUPOBOYHBIC CPOKH, 00BEM HCIBITAHUH, BUABI OTPAXIAIOMNX KOHCTPYKLHH, KOHTPOIUPYEMBIe
CEUeHMs U Ap. JaHHbIE, HEOOXOANMBIE JUIsl PEIISHNs TIOCTABICHHOM 3a1a4H.

4.2. Cxemy pa3MelleHHs TIIEPBUYHBIX IIpeoOpas3oBarenell TeMIlepaTyp W TEIJIOBBIX IIOTOKOB
COCTaBJISIFOT HA OCHOBE TMIPOEKTHOT'O PELICHHsI KOHCTPYKINH WIX 110 MPEJBAPUTENBHO YCTAHOBICHHOMY
TEMIIEPaTYPHOMY IIOJIFO MTOBEPXHOCTU HCIBITBIBAEMOM Orpaskaaroiieil KOHCTpyKuuH. st 3Toro mpu
HUCIIbITAHUAX B KIIMMAaTHYCCKUX KaMe€pax HJIn MMaBUJIbOHAX  IIOJIHOCTBIO CMOHTUPOBAHHYIO
OTPAXIAIONIYI0 KOHCTPYKIHIO IIOJIBEPralOT BPEMEHHOMY TEIJIOBOMY BO3JCHCTBHIO NPH HOMOIIN
o0opynoBaHuUs, ykazaHHOTO B 1.3.1, mocie d4ero, He NOXHIAACh YCTAHOBJICHHS CTAILMOHAPHOTO
pEXKHMMa, C IETbI0 BBISBICHHUS TEIUIONPOBOAHBIX BKIIOYEHUH M TEPMUYECKH OJHOPOJHBIX 30H, HX
KOH(QUTYypalud ¥ pa3MepoB, CHHMAIOT TEMIEpaTypHOe TIoJie C MOMOULIBIO  TEIUIOBHU30pa,
TepMOpagroMeTpa WM TepMonryna. KOHTYpbl OCHOBHBIX TEMIEpaTypHBIX 30H IO pe3yJibTaTam
TepMOrpa(pupOBaHNs HAHOCST Ha MMOBEPXHOCTH OrPaskKAAIOIIeH KOHCTPYKIIHH.

IIpn HaTypHBIX HCHBITAaHHAX Cpa3y MPUCTYNMAIOT K H3MEPEHUIO TEMIEpaTyp MOBEPXHOCTEH H
YCTaHaBJIMBAIOT TEPMUUYCCKHU OAHOPOJHBIC 30HBI MW MECTa pPaACIOJOXKEHHUA TCIIOMPOBOAHBIX
BKJIIOYCHUH.

4.3. TenyoBH30p yCTaHABIMBAIOT TAKUM 00pa3oM, YTOOBI B ITOJIE 3PEHMS ITOTIAJIA IO BO3MOXKHOCTH
BCsl KOHCTpYKIMA. [lomydeHHbIle HA MOHHTOPE TEPMOTPaMMbl (PUKCHPYIOT ¢ MOMOIIBIO (hoTOammapaTa
unu BugeoMarautodona. Jlomyckaercs monydeHHe H300paKeHUs BCEW IJIOMAAN HCIBITHIBAEMOTO
(parmMenTa orpaxxiaroeii KOHCTPYKINH MOCIEA0BATENEHBIM TEPMOIpaIPOBAaHUEM YUaCTKOB.

4.4. Tlpu wu3MepeHMH TeMIeparyp TEpPMOILYIIOM BHYTPEHHIOIO M HapyXHYIO ITOBEPXHOCTH
OTPKAAOMIEH KOHCTPYKIHMH pa30WBalOT HAa KBaApaThl co cTopoHamu He Oonee 500 mm. 30HEI ¢
TEIUIONPOBOAHBIMU BKIIIOUEHUAMH Da30MBa0T Ha Oojiee MEJKHE KBaApaThl B COOTBETCTBUH C
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH. TemIiepaTypy IOBEpXHOCTH HW3MEpSIOT B BEpUIMHAX ATHX
KBaJIpaTOB M HETIOCPEICTBEHHO ITPOTHB TEIUIONPOBOIHBIX BKIIOUEHUH. 3HAUEHHS TEMIIEpaTyp HAHOCST



Ha 3CKU3 OIPa)IAI0IIEH KOHCTPYKLMU. TOUKM ¢ paBHBIMU TEMIIEpaTypaMHu COCOUHSIOT U30TEPMaMHU,
OIPEJICTISIIOT  KOH(QUIYpalMi0o M pa3Mepbl H30TEPMHYECKMX 30H. [l BBIABICHHS TEPMHYECKH
OJHOPOJHBIX YYacTKOB JOIyCKaeTCs OrPAHUYHUTHCS HM3MEPEHHEM TEMIIepaTyp BHYTPEHHEH
MOBEPXHOCTH OTrPaKJAIOLIeH KOHCTPYKIUHM B CIIyd4ae HEBO3MOXKHOCTH H3MEPEHHUS TEMIEpPaTyp ¢
Hapy>HOU CTOPOHBL.

4.5. TllepBuuHble mpeoOpa3oBaTeNnyd TEMIEpaTyp M TEIUIOBBIX IIOTOKOB paclojaraioT B
COOTBETCTBUHU cO cxeMoH. [IpuMep cXembl pa3MelleHus TepMonap MO CEYCHHIO W Ha MOBEPXHOCTU
OrpaKJalole KOHCTPYKIMHM M TIOAKIIOYEHHMA HX K HM3MEPHUTEIbHON ammapaTrype INpHUBEIEH B
MPUIIOKESHUH 2.

ITpn HEOoOXOIMMOCTH CXeMy pa3MeLIeHHs IEPBUYHBIX JAaTYMKOB YTOUHSIOT MO pe3yJbTaTaM
TepMOrpappOBaHUS IIOBEPXHOCTH UCTIBITBHIBAEMOM OTpakaaronield KOHCTPYKIIHH.

4.6. Jlna ompeneneHHss CONPOTHBICHHUS TEIUIONEPEAade YacTH OrPaKAAoIIel KOHCTPYKINH,

paBHOMEpHOH 1O Temmepatype ToBepxXHOCTH, K, MpeoGpazoBaTeNy TeMmmepaTyp W TETUIOBBIX

MOTOKOB yCTAHABJIHMBAIOT HE MEHEEC YeM B JIBYX XapaKTCPHBIX CCUCHHUSX C OJMHAKOBBIM MPOCKTHBHIM
peLICHueM.

1]
4.7. Ina onpeneneHus Rop TE€PMOJIATYMKH PACTIONAraioT B LIEHTPE TEPMUYECKH OTHOPOAHBIX 30H

(parMeHTOB orpakmaromieil KOHCTPYKIMHU (MaHeNeH, IUTUT, OJIOKOB, MOHOJMTHBIX W KHPIUYHBIX
JacTeil 3MaHuid, IBEepeii) U JOMOJHUTEIBHO B MECTaX C TCIUIOMPOBOIHBIMY BKIIOUYCHUSIMH, B yIiaX, B
CTBIKaX.

4.8. [na wW3MepeHHs TEPMHUYSCKOTO CONPOTHBICHHS OTACIBHBIX CIOEB  OTrpakaaromieit
KOHCTPYKIIMU YyBCTBUTENFHBIC 3JIEMEHTHI TEPMOAATIYMKOB MOHTHPYIOT B CEUEHHSX 10 1.4.6 B TOXIIE
(parMeHTa Orpa)cIaroNei KOHCTPYKIMHM TIPH €ro H3roToBJieHHH ¢ ImaroM 50-70 MM W s
MHOT'OCJIOMHBIX KOHCTPYKUUH AOMOJHUTEIBHO Ha TPAHULIAX CJIOEB.

4.9. Tlpn HaNMMYMK B OTPAKIAIOIINX KOHCTPYKIHUSAX BEHTWIHPYEMBIX MPOCIOCK UYBCTBUTCIHHBIC
3JIEMEHTHl TEPMOAATYNKOB yCTAHABIMBAIOT ¢ IaroM He MeHee 500 MM Ha MOBEPXHOCTSAX W B IEHTpE
IIPOCJIOMKH.

[IpeoOpa3oBareny TEIUIOBBIX MOTOKOB 3aKPEIUISIFOT HA BHYTPCHHEH W HApPYKHOW MOBEPXHOCTIX
HCIBITBIBAEMOTO OTPaXXICHU HE MCHEE YeM I10 JIBa Ha KaKIOH MMOBEPXHOCTH.

4.10. Jns w3MepeHHA TeMmIepaTyp BHYTPEHHETO BO3IyXa YyBCTBHUTEIBbHBIC JJIEMEHTHI
TEPMOJIATYMKOB YCTAHABIMBAIOT IO BEPTUKAIN B IIEHTpe MomereHus: Ha paccrosauu 100, 250, 750 u
1500 MM ot moma u 100 m 250 MM ot mortonka. Jyus momemieHuit BeicoTOH Oonee 5000 mMm
TEPMOJIATYUKH 110 BEPTUKAIH YCTAHABIUBAIOT JOMOIHUTENBHO ¢ marom 1000 mm.

Jns w3MepeHus TeMmmepaTyp BHYTPEHHEIO0 W HApy)KHOTO BO3AyXa BONU3M OTpakIaromeit
KOHCTPYKIIMHM TEPMOJATUYNKH yCTaHABIWBalOT Ha paccTosHud 100 MM OT BHYTpPEHHEW MOBEPXHOCTH
KaXJI0M XapaKkTepHOU 30HbI U Ha paccTossHUK 100 MM OT HapyXKHOU MOBEPXHOCTH HE MEHEE YeM JBYX
XapaKTEepPHBIX 30H.

4.11. UYyBCTBUTENBHBIC OJIIEMEHTH TEPMOJATYHUKOB IUIOTHO MPUKPEIUIIOT K TIOBEPXHOCTH
HCTBITBIBAEMON KOHCTPYKITHH.

IIpu wucnonb3oBaHMM TEpMOMAp JOMYCKAETCS 3aKPeIUIATh MX Ha TMOBEPXHOCTH Orpa)KAaroliei
KOHCTPYKLMH C MOMOIIBIO KIEAIIUX COCTABOB: THIICA WM IUIACTUIIMHA, TOJIIMHA KOTOPBIX JOJDKHA
ObITh He Oomnee 2 MM. CTeleHb YepHOTHI UCTIONB3YEMBIX KIICSAIINX MaTepPHaIoB JODKHA OBITH OJIM3Ka K
CTETIEH! YEPHOTHI MOBEPXHOCTH OTPaXKAAONIeH KOHCTPYKIINH.

IIpu 3TOM TepMOMETPHUECKHIA TPOBOJ] OT MECTA 3aKPEIUICHUS YyBCTBUTEIHLHOTO DJIEMEHTA OTBOJSAT
[0 TIOBEPXHOCTH OTPaXKIAIOUIE KOHCTPYKIMM B HaNpaBiICHUU H30TEPM WIH MHUHUMAIBHOTO
TpaJicHTa TeMIepaTyp Ha [UIMHy He MeHee 50 muamerpoB mpoBoja. COMpOTHBICHUE AIEKTPHISCKOM
M30JLIIIUN MEXIy LEMbI0 TepMOoIpeoOpa3oBaTeNs W HAPYKHOH METAIIMYECKOW apMaTypod IOJIKHO

ObiTh He MeHee 20 MOM npu temneparype (25 +10)°C 1 OTHOCHTENBHOM BIQKHOCTH BO31yXa oT 30
1o 80%.

CB0oOOHbIE KOHIBI TepMonap IOMeIarT B Tepmoctar ¢ Temmepatypoir 0°C. Jomyckaercs
HCIIOJIB30BATh B KayecTBe TepMocTara cocyn Jproapa. Ilpu 3ToM B HeM JOJDKHBI OBITH OJTHOBPEMEHHO
nap, BOAa H JieJl JUCTHIIMPOBAHHON BOABL.

Tepmonapbl MOJAKIIOYAIOT K BTOPUYHOMY HM3MEPUTEIBHOMY HpUOOpY 4epe3 IPOMEKYTOYHBIN
MHOTOTOUYCYHBIH [TEPEKITIOYaTelb.

4.12. JIns w3MepeHUs IUIOTHOCTH TEIUIOBOTO II0TOKA, HPOXOMAIIEr0 Yepe3 OrpakIaroLIyro
KOHCTPYKIHMIO, Ha €€ BHYTPEHHEH IOBEpXHOCTH YCTaHABIMBAIOT II0 OJHOMY HpeoOpa3oBaTeiio
TEIUIOBOTO IOTOKAa B KaXOOH XapakTepHOH 3oHe. IIpeoOpasoBaTenu TemnIoBOro IOTOKa Ha
MOBEPXHOCTHU OrpaXkJarolield KOHCTPYKIUH 3aKkperusaoT B coorsercTBur ¢ I'OCT 25380.



4.13. Jlna u3MepeHHs pa3HOCTH [JaBJIEHUS BO3JyXa KOHI(bl IIJJAHTOB OT MHKPOMaHOMeETpa
pacrionararot 1o 00e CTOPOHBI HCITBITHIBAEMOM KOHCTPYKIMK Ha ypoBHe 1000 MM OT moJa.

4.14. Twurporpadel, T'HIpOMETpPBl, aCIUpPANUOHHBIE  ICHXPOMETPBl M  TepMorpadsl,
IpeIHa3HaYeHHbIe Ui KOHTPOJII M DEryJIMpOBaHHs TEMIEPaTypbl M OTHOCHTEIBHOH BIIAKHOCTH
BO3/lyXa, YCTAaHABJIMBAIOT B IIEHTPE MOMEIICHHSI WIIN OTCEKa KIMMaTHYEeCKOH Kamepsl, Ha BbicoTe 1500
MM OT HOJIa.

4.15. Ilpn UCTIBITAHUAX B KIMMATHYECKOH Kamepe Iocie IPOBEPKH TOTOBHOCTH OOOPYAOBaHHS H
M3MEPUTENBHBIX CPENICTB TEIUTBIH U XOJIOMHBIN OTCEKH C IIOMOLIBIO IePMETHYHBIX IBEpeil H30IHPYIOT
OT Hapy)XHOro Bo3myxa. Ha perynmpyromieil anmaparype ycTaHaBIMBAIOT 3aJaHHbIE TEMIEPaTypy H
BI&XKHOCTh BO3JlyXa B KaXJOM OTCEKE M BKJIIOYAIOT XOJIOJWIbHOE, HarpeBaTelbHOE W
BO3/LyXOyBIIaKHsIOIIee 000py10BaHIE KaMEpHI.

5. IIpoBenenue uCNbITAHUI

5.1. Ilpn npoBeAEHNH HWCIBITAaHUH B J1a0OPAaTOPHBIX YCIOBUSAX TEMIIEPATypy M OTHOCHUTENBHYIO
BJIQ)KHOCTB BO3JyXa B OTCEKaxX KIMMAaTUYECKOM KaMephl MOANEPKHUBAIOT AaBTOMATUYECKH C TOUHOCTBIO

+1°C u £5%.

5.2. TemmepaTypbl M IJOTHOCTH TEIUIOBBIX TIOTOKOB H3MEpSIOT IIOCHE€ JOCTHXKEHUS B
UCTIBITBIBAEMOM OTpakJaromiedl KOHCTPYKIMHM CTallMOHApHOTO WM OJHM3KOrO K HEMY pexHuMa,
HACTYIUIEHHE KOTOPOro OMPEJEISIOT M0 KOHTPONBHBIM HU3MEPEHHUSAM TEMIEPaTyp Ha IMOBEPXHOCTH U
BHYTPH UCIBITBIBAEMON KOHCTPYKIUH.

Ilocne ycraHOBIEHMA B OTCEKax KJIMMAaTHYECKOW KaMmephl 3aJlaHHOM TeMIepaTyphl BO3IyXa
U3MEPEHUs MPOU3BOIAT AJIS OTPAXKAAIOUINX KOHCTPYKLUH ¢ TeMI0BOM uHepuuel 1o 1,5 He MeHee ueM
yepe3 1,5 cyT., ¢ TeroBoil unepuueit ot 1,5 1o 4 - yepes 4 cyT., ¢ TemwoBOW uHepuuen ot 4 1o 7 -
yepe3 7 CyT., ¥ ¢ TEIUIOBOM MHEpLUeEH CBhILIE 7 - uepes3 7,5 CyT.

3HayeHHs TEIJIOBOM HHEPIMM OTrpa)KIAIONIMX KOHCTPYKIMH ONpPEIeNsIOT I0 CTPOHUTEIbHBIM
HOpMaM U TpaBuiiaM, yTBepxaeHHbIM ['occtpoem CCCP.

Yuncito 3aMepoB MpU  CTAlMOHAPHOM pEXHME JODKHO ObiTh He MeHee 10 mpu  oOmei
MIPOJIOJIKUTENIBHOCTH U3MEPEHUH HE MeHee | cyT.

5.3. VcnpiTaHusl B HaTYPHBIX YCJIOBHSX IPOBOJAT B IEPHOMABI, KOTAAa PAa3HOCTh CPEIHECYTOUHBIX
TEeMIepaTyp HApyXHOIO U BHYTPEHHEr0 BO3JyXa M COOTBETCTBYIOUIMH TEIUIOBOH IOTOK
o0ecIieunBaroT MOJyYeHHEe Pe3yJIbTaTa ¢ HOrpenrHocThio He Oomee 15% (cM. npuioxenue 3).

IIponOmKUTETPHOCT HM3MEPEHHH B HATYPHBIX YCIOBHSIX ONPENENSAIOT IO  pe3ynbTaTaM
IpeaBapuTeNbHON 00pabOTKM JaHHBIX H3MEPEHHHA B XOJE HCHBITAHWN, MPH KOTOPOH YUHUTHIBAIOT
CTaOMIIBHOCThH TEMIIEPATypPhl HAPY>KHOTO BO3/yXa B IIEPUOJ] UCIIBITAHUI U B MPEIIECTBYIONINE THUA U
TEIUIOBYI0 HMHEPLHUIO OTrpakJarolliell KOHCTPYKLIUHU. [IpoJOIKUTENBHOCTh M3MEPEHUI B HATYPHBIX
YCIIOBHSIX 3KCIIIyaTally JIOJKHA COCTAaBIIATh HE MeHee 15 CyT.

5.4. IIIIOTHOCTH TEIJIOBOTO MOTOKA, IPOXOASAIIETO YEPE3 OTPAKIAIONLYI0 KOHCTPYKINIO, H3MEPSIOT
no 'OCT 25380.

5.5. KoHTponbHy!0 3amuch TeMmIepaTrypbl M BIaXXHOCTH BHYTPEHHErO BO3JyXa IMPH IOMOIIU
TepMorpada u rurporpada BeayT HEIPEPHIBHO.

5.6. Ilpu oTCyTCTBHM CHUCTEMBI aBTOMAaTH3MPOBAHHOTO cOOpa OMBITHBIX JAHHBIX TEMIEPATyphl U
MJIOTHOCTH TETJIOBBIX MOTOKOB U3MEPSIOT KPYriaocyTouHo uepes kaxabie 3 u (0; 3; 6; 9; 12; 15; 18; 21
4). BrnaxHoCcTh BO3/yXa B MOMEIIEHNH WU OTCEKE KIMMAaTUYECKON KaMephl U3MEPSIIOT uepe3 KaxIble
64 (0; 6; 12; 18 ).

PesynbraTsl m3MepeHn 3aHOCAT B JKypHANI HaOIIONEHHH 10 popMe, TPUBEACHHON B MPHUIOKECHUH
4.

5.7. Jlna yCTaHOBJIEHHS COOTBETCTBHUS OKCIEPHUMEHTAJIbHBIX 3HAUEHHH CONPOTUBIECHUSA
Terionepeiaue HOPMUPYEMBIM TPeOOBaHHSAM OIPEICISIIOT COCTOSHUE OTPaKIaronied KOHCTPYKIUH
(TONMIMHBI ¥ BIAXHOCTh MaTEPHANIOB CIIOEB, BO3LYyXOMPOHUIIAEMOCTh CTHIKOB) M YCJIOBHSI HCIIBITAHUN
(pa3HOCTB HaBICHUI BHYTPEHHETO U HApy>KHOTO BO3/yXa, CKOPOCTH BETPA).

BrnaxHOCTH MaTepHaoB UCHBITBIBAEMBIX OIPaXKJAIOIINX KOHCTPYKIMI ONPEAEIAOT 10 OKOHYaHUU
TeIIIOTeXHUYeCcKuX ucnbiTannii. [IpoOsr 6epyT nusimMOypom u3 creH Ha BbicoTe 1,0-1,5 M OT ypoBHS
TI0JIa, U3 TIOKPBITHH - B TEPMUUYECKH OJHOPOIHBIX 30HaX. MSATKHe YTEIUIUTENN BBIPE3alOT HOKOM WIIN
M3BJIEKAIOT METAIIIMIECKUM KPIOYKOM. IIpoObI coOMpatoT B GIOKCHI M B3BEIIUBAIOT HA aHATUTHYECKUX
Becax B JIeHb WX B3ATHs. BeicyminBaHue NpoO 10 MOCTOSHHOM MaccChl, B3BEIIMBAHUE MX U pacueT
BIIQXKHOCTU MaTepUanoB BeIMOIHAIOT B cooTBeTcTBUU ¢ [[OCT 24816.

Jomyckaercst onpeiesieHne BIXKHOCTH MaTepralioB 0e3 pa3pylIeHUs OTPakIA0IINX KOHCTPYKIIUH
JV3IBKOMETPUYECKHMM METOZIOM, IIyTeM 3aKIaJKH CMKOCTHBIX IIpeoOpas3oBaTeneil B TOJIIY



OTPaYKAEHUS NPH €ro U3rOTOBICHUH WIIH ITyTEM HCIIOJIb30BaHUs BiIaromepos mo TY 25-05.2792.

Jliss OSTOHHBIX OTPaXKIAFOIINX KOHCTPYKIIMUA 3TH M3MEPCHUS OCYIICCTBISIOT B COOTBETCTBHU C
I'OCT 21718.

BozayxomnpoHumaeMocTs Orpakaaroniel KOHCTPYKIUN B JTaOOpaTOPHBIX M HATYPHBIX YCIOBUSAX
OTIPEICNISIIOT 10 Hayuaja WU M0 OKOHYAHWUHU TETUIOTEXHUYECKUX UCIbITaHui B cooTBeTcTBUU ¢ [[OCT
25891.

Pa3HocTh npaBiieHMH BHYTPEHHETO W HApY>KHOTO BO3[yXa H3MEPSIOT BO BpEMsl UCIHBITAHUH B
71a00paTOPHBIX YCIOBHUAX OJTUH Pa3 B CYTKH, a B HATYPHBIX YCIOBHSX depe3 3 9 U pe3ynbTaThl 3aHOCST
B OTZEJIbHBIN XKypHAIL

CKOpOCTbh U HaIlpaBJICHUE BETpa U3MEPSIIOT HA TEPPUTOPUU UCIIBITHIBAEMOTO 3/1aHUA 4 pa3a B CYyTKU
(0, 6, 12, 18 4) Ha paccTrosstHUH OT 1,5 10 2 BBICOT 3/1aHUS ¥ HA PACCTOSHUH OJHOW BBICOTHI JJIs 3TaHUN
B 9 u Ooiee 3Taxkei.

JlommyckaeTcst IpUHUMATL CKOPOCTh M HAlPaBJICHUE BETPa 10 JAHHBIM OJIMKaNIIIel METeOCTaHIIHH.

6. O0padoTKa pe3yJbTaTOB

6.1. Comporuenenue Temionepenaye R, Ui TEPMUYECKH OJHOPOIHON 30HBI OrPANKIAIONICH

KOHCTPYKIIMU BBIYHCIISIOT 11O hopmyie

t,—1 T,— T T,
Ry=R,+R +R, ="4—%+ 2+ L1 (1)
9 9 9
Tac Re " RH — COIIPOTUBJICHHUA TCILIONIEPEAAYC COOTBETCTBEHHO BHYTpeHHeﬁ u Hapy)KHOﬁ

MOBEPXHOCTEN OrpakJaroliell KOHCTPYKIUH, M 2ec/ Brt;

R — TEPMHUYECKOE  CONPOTUBJIECHHWE  OJAHOPOAHOM  30HBI  OTrpaKJaroIIeH

K

xoncrpykuun, M- C/ Br;

t,ut, — CpeIHHMEe 3a pAcyUeTHBId NepHOJ W3MEPSHHIl 3HAuYCHHS TeMIIepaTyp
COOTBETCTBEHHO BHYTPEHHETO U Hapy>KHOTO BO31yXa,°C;

T, M T, — CpEelHHE 3a pacyeTHbI MEepUOJ U3MEPEHUIl 3HAYEHUs TEMIEPATYP
COOTBETCTBEHHO BHYTPEHHEH M HApYyKHOM IOBEPXHOCTEH OTrpakaarouieit
KOHCTpyKuuy, °C;

q,— CpemHsisi 3a pAacYETHBIH MMepHON W3MEepeHUst (aKTHUeCcKass IUIOTHOCTh
TEIIOBOTO [OTOKa, BT/M?, onpenensiemast o Gpopmyiam (5) umn (6).

np o .
6.2. HpI/IBeﬂCHHOe COITPOTUBJICHUE TCIUJIOINICPEaavC RO OorpaxxJaaromen KOHCTPYKIUHU, UMCHOIIEU

HEpaBHOMEPHOCTh TEMIIEPaTyp NOBEPXHOCTEH BRIYUCIAIOT 10 hopmyIie

F
R =—, (2)
0 bl
>
Ry,
. o 2
rae F— IUTOMIA/(b MCTIBITBIBAEMOM OTPaXKIAFOIIEH KOHCTPYKIHH, M~ ;
F, - IIOIAAb  XapaKTepHOM  M30TEPMUYECKOM  30HBI,  OIpPEAEIIeMOM
2
IUIAHIMETPHPOBAHUEM, M~ ;
R, - . 26
0i CONPOTHUBJIEHHE  TEIUIONEpenaue  xapakrepHod 3omsl M~ - C/Br,

onpenensiemoe 1o popmye (3) wm (4).



6.3. ConpoTHBIICHHE TEILIONEPEIaue XapaKTePHOI 30HbI OMPEICIISIIOT M0 GhopMyJie

t.—7t. T.—7T7. T.—1L.
ROi — Rei +RKi +RH1- — 61 61 + 61 HI + Hl HI , (3)
q pi q i q i

Tac R uR.— COIMPOTUBJICHUA Te1JIonepeaa4y€e COOTBETCTBECHHO BHy’I’peHHeﬁ n Hapy>1<H0171

6i Hi

. . 20
MOBEPXHOCTEH XapakTepHoii 30ubL, M~ - C/ Br;

R — o 20 .

ki TEPMHUYECKOE COMPOTHBIICHHE XapaKTepHoii 30HbI, M~ -~ C/ BT;

t,ut, — CpeIHME 3a PacUeTHBII NMEepPHOA TEMIEpaTypbl COOTBETCTBEHHO BHYTPEHHETO
1 Hapy»KHOTro Bo3ayxa Ha paccTosHud 100 MM OT OBEPXHOCTEMN XapaKTepHOU
30HHI, °C;

T M T, — CPEIHUE 3a pacyETHBII IIEpHOJl TEMIIEPATyphl COOTBETCTBEHHO BHYTPEHHEH 1

Hapy>KHOM MOBEpXHOCTEN XapaKkTepHOi 30HEL, °C;

q([ﬂ, — Cpeanssa 3a paC‘ICTHLII;‘I Tepuon (I)aKTI/I‘ICCKaﬂ INIOTHOCTH TCIIJIOBOI'O ITOTOKA,

NPOXOJIAIIEro uYepe3 XapakTepHyl 30Hy, Br/M °, omnpenensemas 1o
¢dopmynam (5) nnn (6).

JlomycKaeTcs CONPOTUBIIEHHE TETIONEPEaade XapaKTEPHBIX 30H R, , BBIYUCIATE MO popmyJie

t.—t.
_ Vel Hi
ROz - t Rsi’ (4)
6 Tgi
rae
RBi == ;
aei aKi + aﬂi
a.no.— KO3 PHUIIMEHTHI COOTBETCTBEHHO KOHBEKTHBHOTO M JIYYHCTOI'O TEILIOOOMEHa
Kl ai

BHYTPEHHEH MOBEPXHOCTH XapaKTEPHOU 30HBbI, BT/(M2 -°C), omnpenensemsle 110

yepT.l u 2 npunoxenus 7.

6.4. Ilpu oOpaboTKe pe3yabTaTOB HCHBITAHWN B JTA0OPATOPHBIX YCIOBHSX B KIMMAaTHYECKUX
KaMepax ¢ aBTOMAaTHYECKHUM DETYJIUPOBAHUEM TEMIIEPATYPHO-BIAXKHOCTHBIX PEXHUMOB IS pacyera
CONPOTHUBIICHHS TEIUIONepeiaue Uil KaXJOro CedeHusi OepyT 3Ha4yeHWsl TeMIeparyp W IUIOTHOCTH
TEIUIOBBIX MOTOKOB CPEHUE 32 BECh IIEPHO/] NCTIBITAHHH.

IIpn 00paboOTKe pe3yNbTaTOB HATYPHBIX HMCHBITAaHUH CTPOST rpaduKd M3MEHEHHsS BO BPEMEHH
XapaKTCPHBIX TEMIICpATyp M INIOTHOCTU TCIJIOBBIX IMOTOKOB, MO KOTOPBIM BI)I6I/Ipa}OT nepuoanl €
HanOosee yCTAaHOBHMBLIMMCSI PEXHMOM C OTKJIOHEHHEM CPEIHECYTOYHOH TeMIepaTypbl HapyKHOTO

BO3lyXa OT CPEJHEro 3HaueHus 3a dToT nepuon B npenenax +1,5°C W BBMUCISAIOT CpeaHHE
3HA4YEHHs CONPOTUBIICHHS TEIUIONEPEaate Al KaX0ro MepUoa.

OO0w1ast TPOJOIKUTENFHOCTD 3TUX PACYETHBIX MEPHOIOB JOJDKHA COCTABIISATH HE MeHee | CyT Juis
OrpaXKAAIOLINX KOHCTPYKIUM ¢ TemnoBod mHepuued a0 1,5 1 He MeHee 3 cyT A KOHCTPYKIMH C
OOJBIIEH TETTOBOH HHEPIIHEH.

6.5. Tlpn otmumn Temmeparyp cBoOOAHBIX KOHIOB Tepmonap oT 0°C HeoOXOaMMO BBOIUTH
MOTIPaBKY B MOKa3aHUS U3MEpeHHOH 3.1.¢. B coorBeTcTBUU ¢ ['OCT 3044.

6.6. CpeTHIO 3a IMepHo U3MEPECHUH (PaKTHUECKYIO IIOTHOCTh TEIUIOBOTO IMTOTOKA OMPEICIISIOT O
hopmymnam:

JUIS CIUTOIIHBIX OTPAKAAIOIINX KOHCTPYKIUIA



B q(t,—t,) 3 q(z, -7, _
Y Zi)—aRAR) (r-t)-aR +R) O

JUIST OTPKIAIOUIMX KOHCTPYKIMM C 3aMKHYTOW BO3AYIIHON MPOCIOWKOW, MpUIIerapmen K
BHYTPCHHEMY TOHKOMY CJIOIO, HA KOTOPOM YCTaHOBJICH ITPE0Opa30BaTeilb TEIIOBOTO IOTOKA.

R_+R,

q¢=qU+R 2 105k ), (6)

8 + i + > 8.n

rue

t,,t,,7,,7, — TOXe, 4TO B hopmyme (1);

q9- CpeJIHSs 38 PACUETHBIN MEPHO H3MEPEHHasl IIOTHOCTh TEMIOBOTO IOTOKa, BT/M” ;

R, - TEPMHUYECKOE CONPOTHUBIIEHHE MPE0OpA30BaTels TEIJIOBOIO MOTOKA, ONPENEISEMOTro IO
€ro MacropTHHIM AaHHBIM, M 2o C/Br;

R, - TEPMHUYECKOE COMPOTHBICHHE CJIOSI, IMPUKPEIUISIOMET0 Mpeo0pa3oBarellb TEIIOBOTO

2o

noroka, M~ -~ C/ Br; onpeenseMoe pacyeToM;

R, - COIPOTHBJICHHE TEILIONEPEaaue BHYTPEHHEHN MOBEPXHOCTH OrPaXKIaronIell KOHCTPYKITHH,

2
m“-°C/Brt, ompeienseMoe pacdeTHbIM IyTeM II0 CPEIHUM 3HAYEHMSAM t,t, U q.
Jlomyckaercst B TEPBOM TNPHOMMKEHHH TPUHUMATHL €r0  PaBHBIM  HOPMHUPYEMBIM
2

sHagermsM 0,115 m~-° C/ Br;

R - TEPMHUUYECKOE COMPOTHBIEHUE CJIOS OrPAXKAAIOIIEH KOHCTPYKIIMH MEXIy BHYTPEHHEH

. oo 2

HOBEPXHOCTBIO U BO3AYIIHOI Tpocoiikoit, M “-° C/ Br, onpeaenseMoe pacueToM;

Top— TeMIIepaTypa IMOBEPXHOCTH MPeoOpa3oBaTeNs TEIUIOBOTO TOTOKA, OOpallieHHass BHYTPH
IIOMCUICHNA, ° C N I/I3MepeHHa§I le/I HUCIIBITAHUAX

— o o o 2
Ry, TEPMUYECKOE CONPOTHUBIEHHE 3aMKHYTOM BosaymHoil npocnoiiku, m“-°C/Br,

OIPEeIIIEMOE T10 MTPUIIOKEHHUIO 5.

Jns BenTHNMpPYEMOU TIpocyioliku R onpezensior no Gopmyne

0,86
d +a, ’
rme o=5,5+5,7v

(7

B.IT

CKOPOCTh JIBHJKCHHUsI BO3JyXa B MPOCIOWKE, OmpenaeisieMas IO OMBITHBIM JaHHBIM HJIH
V) pacueTom, M/c;

a, - k03¢ uIMeHT TyurcToro TerI000MeHa, onpeeNieMbli pacueTHBIM ITyTeM, B1/(M 2. O).

6.7. TepMHUIECKOE COMTPOTHBIICHHE OTICIBHBIX CIIOEB OTPAKIAIOINICH KOHCTPYKIIHH OMPEICIISIOT 110
hopmyie



e Ar- PasHOCTh TeMIlepaTyp Ha rpanuuax cios, ~C ;

q, - TO e, 4T0 B popmyinax (5) u (6).

C wempto  comocraBieHHs — (DAKTHYECKMX  3HAYCHUH  TEIUIONPOBOJHOCTH  MaTEPHAlIoB,
HCIIOJIB30BAHHBIX B KOHCTPYKIHH, C NPOEKTHBIMH 3HAYEHHSIMH, TEILIONPOBOAHOCTh MATEpHaia Cios
A ompenenstoT no Gpopmyiie

A= 2z O
cn
riae O — TOJIIHMHA CIIOsI, M.
6.8. JloBepUTe/IbHbBI HHTEpBAI ONPEIE/ICHUs 3HAYCHMH CONPOTUBICHHsS Teruionepesade R

BBIYUCIIIOT IO (hopMyJIe
R, =R, tAR,; (10)

rae R,— CpelHee  COTPOTHMBICHHE  TEIUIONEpeNaye, —ONPEJIENICHHOE NP MCIIHITAHHSAX

orpaxiarouiel KOHCTpyKiuHu 1o Gopmyse (1), (2), m 2ecy Br;

AR — CyMMapHasa a0COIIOTHAS TOTPEIIHOCTE PE3YyJIbTaTa HCIBITaAHUS, BBIYACICHHAsA II0

npuioxennio 3, m2-° C/ Br.

6.9. OTHOCuTENnbHAsT MOTPELIHOCTD ONPENENIECHUS] CONPOTUBICHUS TEIIONEpeaaye OrpakAaromeit
KOHCTPYKIIMH 110 JAHHOMY METO/y HE AOJDKHA MpeBbimath 15%.

6.10. HOJ’Iy‘ICHHBIC B PE3yJIbTaTC HCIBITAaHUA 3HAYCHHS COIMPOTUBJICHUA TCILIONIEpEaavuc RO u

i o
Rop JOJIKHBI OBITH HE McHEe 3HAUYCHUHM, YKA3aHHBIX B CTaHAapTax, TCXHUYCCKUX YCJIOBHUAX Ha

OTpakKAAIoINe KOHCTPYKIIUU WU MTPOEKTHBIX 3HAYCHUH.
R)®
_ Y
KoaddummenT TermoTexHHYecKOd OTHOPOIHOCTH OTPAKAAOMEH KOHCTpyKmmu V= ,
RO
YUUTBHIBAIOUIMI BIIMSIHHE CTHIKOB, OOpaMITIONIMX pedep M APYTuX TEMIONPOBOIHBIX BKIFOUCHHUH,
JIOJDKEH OBITh HE HMKE 3HAYCHUH, IPUBEJICHHBIX B IPUIIOKECHUH 6.

6.11. JInst ycTaHOBIIEHHSI COOTBETCTBUS OINBITHBIX 3HAUEHUH TEMIIepaTyp BHYTPEHHEH OBEPXHOCTH
HOPMHUPYEMBIM 3HAUEHHSAM, IIOJ[ydCHHBIE B pE3yJIbTaTe HCIBITAHUN TEMIIEpaTypbl BHYTpPEHHEH
MOBEPXHOCTH OTPAXKICHUS IEPECUUTHIBAIOT IO MPUWIOKCHUIO 7 Ha pacyeTHbIC TEMIIEPaTypsl
Hapy»HOTO M BHYTPEHHETO BO3MyXa {, W f,, TIPUHAMAacMbl€ [UId KOHKPETHOTO BHIA 31aHHA H

KIuMatudeckoro paifona B coorserctBuu ¢ [OCT 12.1.005 u npoextom.
7. TpebGoBaHus1 6€30MACHOCTH

7.1. Ilpu pabote ¢ 00OPYIOBAaHHWEM KIMMATHYCCKHX KaMmep M MPU MPOBEICHUU HCIBITAHHA B
3MMHHX YCIOBHSAX OKCIUTyaTalldid 3[JaHUi JOJDKHBI COOMIOAaThCs TpeOoBaHUS OE30MAaCHOCTH B
cootBercTBUH ¢ [IpaBmiaMH TEXHHYECKOH OKCIUTyaTallMM »3JICKTPOYCTAHOBOK IOTpeduTeneil u
[lpaBunamMu TEeXHHWYECKOH O€30MaCHOCTH IIPH OKCIUIyaTallMd JIEKTPOYCTAaHOBOK HOTpeOHTeNeH,
YTBEP)KACHHBIME ['OCOHEPTOHAI30POM U 001IHe TPeOOBAHUS TEKTPOOE30MACHOCTH B CTPOUTEIHCTBE
mo 'OCT 12.1.013.

7.2. MOHTaX IaTYNKOB Ha HApy)KHOW MOBEPXHOCTH OTPaXKAAIOIIECH KOHCTPYKLUH Ha 3TaXaX BBILLIE
MEPBOTO JOJDKEH IPOBOIUTHCS C JIOJDKHH, OAJKOHOB HJIM MOHTQXXHBIX CPEACTB C COONIOACHHEM
TpeboBaHuii 6e30nacHOCTH IpU paboTe Ha BBICOTE.

IIpunoxenue 1



Pexomennyemoe

IlepeueHs NpHUGOPOB M 000PYAOBAHMS /IS ONIPeeTeHUs] CONPOTHBJIECHHS
Teljionepeaaye OrpaKAA0UINX KOHCTPYKIHUii

TepMomapsl XpoMeb-aliOMeNb TN XPOMETb-KOIeNb C JHAMETPOM 3IeKTpoaoB 0,3 MM U IIHHOM
10 25000 mMm u ITXB m3omsmueii mo T'OCT 3044 u TOCT 1790.

Wsmepurenu teroBoro noroka UTII-11 wiu UTII-7 mo TY A10T2.825.013 TY.

Tepmouyn-repmomerp DTII-M no TY-7-23-78.

[IpeobpazoBarenu TemwToBbIX MOTOKOB (Termiomepsl) mo 'OCT 7076.

TermoBU3HOHHAS WITH TEPMOPAIUAI[HOHHAS CHCTEMA.

AcCTHpanOHHBIN ICUXPOMETD.

Merteoponorudeckuii HeenpHbIH TepMorpad M-161 mo TOCT 6416.

Merteoponorndeckuii HegensHbIi rurporpad M2 1H wm M32H.

JIabopatopusiii TepmMomeTp tuna 4-1 (ot munyc 30 xo mwioc 20° C) mo TOCT 27544.

Merteoponorudeckuii Hu3KorpaaycHsiii repmomerp TM-9 o 'OCT 112.

Merteoponorudeckuit repmomerp TM-8 mo I'OCT 112.

Pyunoii vameunsiit anemomerp ME-13 min APU-49 no I'OCT 6376 umu 'OCT 7193.

Cocya [dproapa.

Muxpomarnomerp MMH mo T'OCT 11161.

Becrr mabopatopusie mo 'OCT 24104.

Crakanunku tuna CB nian CH o TOCT 25336.

HInsmOyp muameTpoM 15 MM ¢ TOOETUTOBBIM HAKOHEYHHUKOM.

CyummnsHbli 3nexrpowkad mo OCT 16.0.801.397.

KyBanma maccoii 1o 4 xr.

Cekynnomep C-1-2-A.

CranbHas pynetka 10000 mm P3-10.

Oxcukatop o 'OCT 25336.

Kommac.

IIpubops! N1 aBTOMATHYECKO 3aIIMCH MOKA3aHUI TepMonap

OnexTtponHblid noteHnuometp IIITT-09M3 nHa 24 Touku wiu KCII-4 Ha 12 Touek, rpaxyupoBka Ha
tepmonapsl XK nnu B MB.

ONEeKTPOHHBIA YPaBHOBEIINBAIOIINK JIEHTOYHBIM caMomucell Ha 12 Todek, rpaxynpoBka B MB,
Mpezen U3MepeHus: OT MUHYC S5 110 Tuiroc 5 MB.

ONEeKTPOHHBIM MOTEHIIMOMETpP Ha 12 Touek, rpaayupoBka B MB, npeaens! uzmepenus ot 0 1o miroc
10 MB.

IIpn6Gopse! A5 py4YHON 3aNIMCH NOKA3aHUH TEPMOJAATYMKOB

[epenocuoit morentmomerp I111-63, KI1-59, P-306, P-305 wiu nudposoit MukpoBoasTMeTp B-7-
21.

[uToBsIe mepektouarenu 20 - Togeunsie Tuma [THT.

ITpumeuanue. JlomyckaeTcsl MCHOJB30BAaTh IPYrHe MPUOOPHI, 000PYIOBAHHE W H3MEPHTEIBHBIC
Cpe/CTBa, OTBEYalolIHe TPEeOOBaHMSAM M IOBEPEHHBIE B YCTaHOBJIEHHOM Hopsake. KomnuecTBo mx
OTIPEJICTISIIOT B COOTBETCTBHHU C IPOTPAMMOM M CXEMOW MCITBITAHUH.

[Tpunoxenue 2
CrnpaBo4Hoe



CxeMa pa3MelleHHs] TEPMOIIAP HA HCIBITHIBAEMOM OrpaKaalomei
KOHCTPYKIMH M MOJAKJIIOYEHHUSI UX K H3MEPUTEJIbHOM annaparype

IInan momenieHus LentpanpHas

BepTUKaJIb (II. B.)

o]
& o 2 5
o o
f-I_L"'I
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o . S
i{‘:d-.ﬂ.l

=

Pa3Beprka creHbl

m—
oo~y
oy

T
!
o) I
;
|
|
°

A —-~'.{]-——<'—"J

G o

¢ ]

1 - HapyxHBIH yroJ1; 2 - CTBIK HApY KHBIX MaHeNel; 3 - CThIK Hapy>KHOW U BHYTpEHHEW naHenen

CedeHHUE CTCHBI K TIOAKIIIOYCHNEC TaTYUNKOB

e

1 - paboume criau TepMmonap; 2 - X0JIOJHbIH crail TepMorap; 3 - npeodpa3oBaTeib TEMIOBOIO
MMOTOKA; 4 - MHOTOTOYEYHBIH MEPEKITI0YaTeNh; 5 - H3MEPUTEIBHBIHA puOop; 6 - TepMocTaT (CoCcya
Hrproapa)
ITpunoxenue 3
Pexomennyemoe



IIpumep onpeneneHusi IMana3oHa TeMIepaTyp Hapy:KHOTO BO3AyXa
U NOTPEeIHOCTH BbIYMCIEHHS CONMPOTHBJIEHHUS TelIonepenaye
orpaxaamueii KOHCTPYKIMH

1. OmpenensroT CONPOTHBICHHE TEIUIONEpenade HapyXXHBIX CTEH JKWJIOTO JIOMa B 3UMHHX
YCIIOBUSIX 3KCIUTyaTalluy 3aHus.
CorylacHO IPOEKTY COMPOTHUBIICHUE TEMJIONEepeaue HapyKHOM CTEHBI IO OCHOBHOMY IOJIIO PaBHO

2 o
Ron =1m~-"C/BrT. CpCZ[HGC OKCIICPUMCHTAJIBHOC 3HAYCHUC CONPOTHUBJICHUA TCIJIONECpeaAaie Roa

BBIUUCIISAIOT TI0 pe3yJIbTaTaM U3MepeHuit mo Gopmyiie

R _ (te B tn) _ Atus.w (1)
09 — - s
qll3M qll3M
rie [g , ZH — CpemHss TeMmIepaTypa COOTBETCTBEHHO BHYTPEHHETO M HApY)XHOTO BO3AyXa B
neproabl ucnbiTanni, °C;
— 2
G — CpeHss MIOTHOCTh TEIUIOBOTO MOTOKA, MPOXOSIIETO Yepe3 orpaxaeHue, Br/m ~ .

[TnoTHOCTH TemmoBoro motoka miMepsroT npudopom UTII-11 B coorBerctBum ¢ 'OCT 25380 c
ycTaHOBKOi mpenena usmepenus 50 Br/m’. Tewmmeparypy BO3AyXa H3MEpSIOT PTYTHBIMH

TepMomeTpamu ¢ rienoi nenerns 0,2°C.
2. B cooTBeTCTBMH C TEOpHEH MOTPEIIHOCTEH B JAHHOM cCliydyae aOCOJIOTHYI0 CYMMAapHYIO

MOTPEITHOCTh U3MEPEHUH ARZ OTIPEETISIOT 1O hopMyIie

2 2
Ag”  A(Ar)
ARy =R, |[Z—+=5 (@)
qu&’/ﬂ tu3M
rne Aq - aBCOMOTHAS TIOrPEITHOCTh U3MEPEHH S MIIOTHOCTH TETIOBOr0 MOTOKa, B/m” ;
A(At,,)— abCOIIOTHASI IOTPEITHOCTh U3MEPEHHS Pa3HOCTH Temmepatyp, °C.

OCHOBHYIO OTHOCHUTENBHYIO morperiHocts npudopa WTII-11 &, B TPOLEHTAX BBIYHCIISIOT IO

thopmymne

2
rae /- 3HauUEHHME Ipejena u3Mepenus, Br/m~ ;

— 3HauEHHE U3MEPEHHOI IIOTHOCTH TEIIOBOTO MOTOKa, BT/M” .

OCHOBHYI0O a0COJIIOTHYIO IOrpelIHOCTh n3Mepenus npudopom HTII-11 Ag BBMMCIAIOT 1O

thopmymne

Ag =10,01(3,5+ qi) -q, 4

usm

usm
OCHOBHYIO a0COJIIOTHYIO TIOTPELIHOCTh U3MEPEHHSI PTYTHBIMH TEPMOMETPaMH IPUHUMAIOT PaBHOU
TIOJIOBUHE 1IEHBI IEJICHHS IIKAJIbI



A(At)=0,5-0,2=0,1°C.

Taxk xak orHomeHne A(Af, ) K Af mpeHeOpeRKUMO MalIo, TO B JaJMbHEHIIIEM €ro He yIUTHIBALOT.

usm
OKCNIEpUMEHTANIBHOE 3HAYEHHWE CONMPOTHBIICHUs TEIIIONEpenade R = TMOmIekKamend HCIBITAHHIO
KOHCTPYKIWM, IPHHAMAIOT NPHOIU3HTENBHO PABHBIM €r0 NPOEKTHOMY 3HadeHuro R . Ilogcraenss

thopmymy (4) B popmyiry (2), momydaroT

qnp

ARs. =R, [0,013,5+—2)] (5)

x

usm

4,

Amnanu3 Gpopmynsl (5) moka3pIBaeT, 4TO 4eM OOJIbIle OTHOILICHNE , TeM 0OJIbIlIE OIPEITHOCTD
qu_?M

usMepenus. [Ipu U3MepeHruH TIOTHOCTH TEIIOBOro motoka npudopom UTII-11 ¢ ycraHoBKO# mpeaerna

M3MEpCHHS ¢, = 50Br/M® u COGMIONEHHEM OTHOCHTENBHOH MOrPEIIHOCTH H3MepeHHi & <5%
TeKylIee 3Ha4YeHNe U3MEPsIeMOi INIOTHOCTH TEIUIOBOTO NOTOKa 110 (opmyste (3) OyzneT paBHO
50
w5 20 33 Bym?.
=35 5-35

AOCONIOTHAs TOTPEITHOCTh m3MepeHnid 1mo Qopmyne (5) HO OCHOBHOMY IIONIO CTEHBI C

q uzm Z

R =Im 2.° C/BT COCTaBHT:

0.

MakKCHuMaJibHasA

2 o
ARZ™ :1x0,01(3,5+%) =0,050 M~ * C/Br;

)3

MHUHHUMAJIbHAsA
min 50 2 o0

ARZ™ =1x0,01(3,5+ ) = 0,045 M+ C/Br.
2 50

ITpu ucnonp3oBannu npudopa UTII-11 npu ucneiTaHusAX HEOOXOANMO 00ECHEUUTDH YCIIOBHS, NIPH
KOTOPBIX M3MepsieMasi INIOTHOCTh TEIIOBOTO MOTOKA HAXOIMIACH ObI B AHana3oHe 33-50 Br/m” .

OnpenessioT Auana3oH pasHOCTEH TeMmIepaTryp, 00ecHeYMBaIOIIMX 3TOT JIHAaIla30H IUIOTHOCTEH
TEIUIOBOIO MOTOKA.

N3 popmymsr (1) HacTOAIIETO MIPUIOKESHUS TIOTYIAIOT

R

usm qu;m 0.9

At

VYuuteiBas, uto R~ R, , NOIy4aroT 3HAYCHUS:

At™ =33-1=33"C;

At™ =50-1=50"C.

Jlnana3oH Hapy>XHBIX TEMIIEpATyp, NPH KOTOPBIX HEOOXOJMMO MPOBOJMUTH MCHBITAHUS HApPY>KHOM
CTEHBl JKWIIOTO 3/aHHus TpPU COOJIIOACHHMM MHHUMAJIBHOI'O JMarna3oHa CyMMapHOW aOCOJIIOTHOM
HOTPENIHOCTH U3MEPEHUH COCTAaBUT:

t, =(t, —At™)=(18-50)=-32°C;
_ _ miny __ _ _ _1%°
t,=(t, —A™)=(18-33)=-15"C.
CpoKM HCTIBITAaHUH OTpaKAAIOIIMX KOHCTPYKIHMH B 3UMHHMX YCJIOBHSIX OSKCIUTyaTallMM 3AaHHN
Ha3Ha4YarOoT B COOTBETCTBHU C MNPOrHO30M IIOTOABI Ha MEPUOA CTOSAHHSA HAPYKHBIX TEMIICpATyp OT
munyc 15 mo mutnyc 32°C. B 3Tux ycrnoBusix OyJeT MCIOJIb30BaHA BEPXHSS YaCTh IIKAIBI [IEPBOTO

2
nmuanaszona npudopa UTII-11 (ot 33 mo 50 Bt/M ) u u3MepeHHs MIIOTHOCTH TEIJIOBOTO MOTOKA OyIyT
BBIITOJTHEHBI C MUHUMATBHOH ITOTPEITHOCTHIO.

o 2 o
Eciu B pesynbrare NpOBEICHHBIX HCIBITAHMA TONMy4eHo, 4ro R~ =1,04m"-" C/Bt, 1O



JIOBEPUTEJIbHBI MHTEPBaJ C YYETOM BBIYHMCICHHOH BBIIIE CyMMapHOH aOCOJIIOTHOH ITOTPEHIHOCTH
U3MEPEHU IPeICTaBIISAIOT B BUE

R,y =R,, £ARy =1,04+0,05=099-109m> - C/Br, (6)

0.9 —

rae ARZ — MaKCUMaJIbHasi a0COJIIOTHAS! IO PEIIHOCTh U3MEPEHHH.

Ecnmu B COOTBETCTBMM C TIIOCTaBJICHHOW 3ajaueil JoIyckaeTrcss Oonblias 4YeM B IIpUMeEpe
MIOTPEIIHOCTh W3MEPEHHMS, HAaTypHBIC HCIBITAHUS MOTYT OBITh NHPOBEICHBI HpH 0o0Jee BBICOKHX
TeMIIepaTypax HapyKHOTO BO3IyXa.

Tak, Hanpumep, ucnoinb3ys Gopmysnst (1) - (6), BEIYKCINM, YTO MPU HATYPHBIX UCTIBITAHUSAX TAKOW
K€ OrpakJarollell KOHCTPYKIUH C HCIOJb30BAHUEM TEX K€ CPEACTB IpU CpeJHEH Temreparype
Hapy>KHOTO BO3AyXa 3a pacdeTHble mepuoanl -5°C, IOBEpUTENbHBIH HHTEPBAI OIPEACICHUS

2 o
COTIPOTHURIICHUS Terutonepenaye coctaBut 0,98 - 1,1 m  * C/Br.



JKypHaJ 3anucu u3MepsieMbIX IapaMeTPOB MPH ONpeeeHHH
CONPOTHUBJICHHUS TeIlIoNepeAaye OrpaKaA0LUINX KOHCTPYKIHii

Xapa-
KTe-
pucTH-
Ka
orpax
- naro-
e
KOH-
CTpYK-
vz

Homep
a
TepMU-
YECKU
OJIHO-
POIHBL
X 30H
KOHCT-
pyKuu
i

Homepa
YCTaHOB
JIEHHBIX
TEpMO-
JIaTYUKO
B

Ho-
Mepa
JaT-
YUKOB
TEIIo-
BbIX
OTO-
KOB

Texymrue Cpennss
3HAYCHUS TeMIiepa-
TeMrepary | Typa
p ToBepx- | TepmH-
HOCTH YeCKHU
OJTHOPOJI-
HOH 30HBI
Tei ’ Tl-ti 4 T&i ’ TH[ >
°C °C | °C °C

Tekymue
3HAYCHUS
IIOTHOCTH
TEIUIOBBIX
IIOTOKOB

q;

Bt/m

Cpen-
HSSL
UIOT-
HOCTh
Ten-
JIOBOTO
MOTOKA

q;>
Br/m>

Howmepa
JIaTYUKO
B H3Me-
peHust
OTHOCH-
TCILHOU
BJIaXK-
HOCTH
BO3JlyXa

Texymu
e
3HAYCHU
s
OTHOCH-
TEIbHOU
BIIAXK-
HOCTH
BO3lyXa
@i %

Cpennsis
OTHOCH-
TeNbHast
BJIQXK-
HOCTh
BO3/lyXa
®,%

ITpume-
YaHUS

[Tpunoxenue 4
Pexomennyemoe



ITpunoxenue 5
CrnpaBounoe

TepMuyeckoe CONPOTUBJICHUE 3AMKHYTOH BO31yLLIHOM NPOC/I0KH

Tonmuna Tepmuueckoe CONPOTUBIEHUE 3aMKHYTONW BO3YILIHOM POCIONKHU

BO3YLIHOM

2 o
o R .M * C/Br
MPOCIIOWKH, M

6.n’

TOPU3OHTAIBHONW TPU MOTOKE Tella | TOPU30HTAIBHON MHpH MOTOKE Teria
CHHU3Y BBEPX U BEPTUKAIbHON CBEpXY BHU3

IIPY TEMIIEpaType BO3/lyXa B IPOCIONKE

MIOJIOKUTENBHON | OTpULIATENbHON TOJIOXKUTENBHON | OTpULIaTENbHON

0,01 0,13 0,15 0,14
0,02 0,14 0,15 0,15
0,03 0,14 0,16 0,16
0,05 0,14 0,17 0,17
0,1 0,15 0,18 0,18
0,15 0,15 0,18 0,19
0,2-0,3 0,15 0,19 0,19

[Mpumeuanne. Ilpum oxielike oxHOW MM 00€MX IOBEPXHOCTEH BO3IYIIHOW IPOCIOWKH
ITIOMHHNEBOH (DOJIBroi TEPMUIECKOE CONPOTHUBIICHNE CIIEAYET YBEININTH B 1Ba pasa.

0,15
0,19
0,21
0,22
0,23
0,24
0,24

ITpunoxenue 6
CrnpaBo4Hoe

Ko3gduuneHT TenjiorexHn4eckoi 0JHOPOAHOCTH Orpakaaromiei
KOHCTPYKIHH |, yYUTHLIBAIOLIMIA BIMSIHAE CTHIKOB, 00paMJIsIIONIuX pedep
U APYTHX TeNJONPOBOIHBIX BKJIYEHHI, 111 OCHOBHBIX HauboJiee

PACHpPOCTPAHECHHBLIX HAPYKHBIX CTCH

Bun cTeH 1 ucnofib30BaHHbBIE MaTEpPHUAIIbI Koaddunuent

W3 0HOCIONHBIX JTETKOOETOHHBIX MMaHeei 0,85-0,90

W3 TpexcloWHBIX JKeJIe300€TOHHBIX MaHeled ¢ 3PPEKTHUBHBIM 0,75-0,85
YTCIUIUTEIEM U THOKHMU CBSI3IMU

N3 TpexcrmoiHbBIX IKeNne300€TOHHBIX MaHened ¢ 3PQPEeKTHBHBIM 0,70-0,80
YTCIUIUTEIEM W KEJe300CTOHHBIMHU IINMOHKAMUA WX pedpaMu u3
KepaM3UTOOETOHA

N3 TpexcrmoiHbBIX IKeNne300€TOHHBIX MaHened ¢ 3(PQPEeKTHBHBIM 0,50-0,65
YTCIUIUTEIEM U JKeJIe300€TOHHBIMU peOpaMu

N3  TpexcioWHbIX  maHeled  Ha  OCHOBE  JIPEBECHHBI, 0,90-0,95




acOecToleMeHTa U JPYIHX JHMCTOBBIX MAaTepUalioB ¢ 3(PPEKTUBHBIM
YTEIUIUTENEM IIPH TOJIMCTOBOM cOOpKe Npy MMpHHE naHeneit 6 u 12
M 0e3 Kapkaca

N3 TpexcloiHBIX METaNTMYEeCKUX MaHeNed C yTeluTelleM H3 0,85-0,95
MeHoIuIacTa 6e3 00paMIICHUI B 30HE CThIKA

W3 TpexCIOMHBIX METAJUIMYECKHX MaHeJIeH C YTEIINTENeM W3 0,65-0,80
MEHOIUTACTA C 00OPaMIICHHUEM B 30HE CThIKA

W3 TpexcioiHBIX METaNIMYEeCKUX MaHENEH C yTEIUIUTENIeM W3 0,55-0,85
MHHEPAIbHON BAThI C PA3IIMYHBIM KapKacoM

U3 TPEXCIOUHBIX ac0eCTOLEMEHTHBIX nmaHenaen C 0,50-0,75
MHHEPAIOBATHBIM YTEILTUTENIEM C PA3IMYHBIM KapKacoM

[Tpumeuanune. 3HayeHue Kod(pPHUUUEHTA 7 ONPEACISIIOT HAa OCHOBE pacueTa TeMIIEPaTyPHBIX
TMOJIEH MJIM 3KCIICPUMEHTAIBHO.

IIpunoxenue 7
Pexomennyemoe

Ilepecuer TeMnepaTypbl BHyTPeHHeli IOBEPXHOCTH OTPasKAeHHUs, 0y YeHHOMH
B pe3yJibTaTe HCIBITAHMIA, HA pacyeTHbIe TeMIlepaTypHbIe YCJIOBUS

1. Temneparypy BHYTPEHHEH IIOBEPXHOCTH OTpPaKACHHWA IPU PACUETHBIX TEMIICPaTypHBIX
YCIIOBUSIX ONPEAEIAIOT 1o Gopmyrie

acy. v Og
N =t -ty —te) =%, (1)
U
rie t — pacueTHas TeMiiepaTypa BHyTpeHHero Bo3ayxa, °C, npuaumaemas o I'OCT 12.1.005

1 HOpMaM IMPOCKTUPOBAHUA COOTBETCTBYIOIINX 3[[3HPII71 u COOpy)KeHHfI;

T— TEMIIEpaTypa BHYTPEHHEH MOBEPXHOCTH OTpaXJaeHus Tpu f, —f ~ 0e3 ydera
M3MEHEHHs K03 QHIMEHTa TEII00TAa4H ¢, , Onpeensemas no Gpopmyie
T, _t _ ([3KC}1 _ Z_SKCI‘I) t(s’ - tH . (2)
¢ —lg 6 8 poKen _ yowen ?
6 H
a,=a, +a, - KO3((ULMEHT TEIUIOOTIAaud BHYTPEHHEH ITOBEPXHOCTH OIpaXKIeHHs B
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Br/m ™+ C), ompenensempie 1o rpaduky Ha dYepr.l HacTosIIero
npumnoxenus. [ HOTONKOB MOMy4YeHHOE 3HAYEHHE ¢, YMHOXaroT Ha 1,3, a

JUIs1 IOJIOB YMHOKatoT Ha 0,7,



a .a — KO3()(UIMEHTHI JTy4YUCTOTO TEIJIOO0OMEHa BHYTPEHHEW IOBEPXHOCTH
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poKen  oKen tg +T;
tcp = 7 u tcp = 7 BT/(Mz'O 0O),

OIpEACIAICMBIC 110 rpa(bmcy Ha qepT.Z HACTOSALICTO NPUTIOKCHUS,

oren _ CpeHsis 3a epuo 1 HaOJI0ACHUI TeMIiepaTypa BHYTPEHHEr 0 Bo3ayxa, °C;
6
oken cpemHsAs 3a TepHOI HAONIOOCHWH TemIeparypa BHYTPEHHEH IMOBEPXHOCTH
6 OrpakKACHHUS B paccMaTpuBaeMoi Touke, °C;
f — pacueTHas TemIeparypa Hapy»XHOro Bo3ayxa, °C;
H
e _ cpeaHsis 3a epuo HaOJII0JeHUH TeMIlepaTypa Hapy>KHOro Bo3ayxa, °C.

2. IIpumep. B pesyabrare 3kcriepuMenTa npu £ jxcn = 20,70 Cult skcn = —10,50 C momyuyena
TeMmIepaTypa BHYTPEHHEH IMOBEPXHOCTH BepTMKaIbHOrO orpaxkaeHus 7, =13,2°C. Kaxosa Gymer
7, npu pacuetnbx f =18°Cu ¢, =-30°C?

IpesBapuTeIbHO HAXOMAT 7|
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7 =18-(20,7-132) — =6,
20,7+10,5

ITo rpacduky Ha 4yept.l onpeaessior:

mpu At = 17" — 7" =20,7-13,2=7,5C..x, =3,21 Bryw” " C);

¢ =

wpu At =1, —7) =18-6,5=115"C..cr, =3,76 o - ©).

ITo rpacduky Ha 4epT.2 ONpeaessIoT:

o _ttr, o 20,7+13.2 =16,95°C....cl, = 4,84 Brjm " C);
p Cp 2 2 a

t +7.  18+6,5 . . .
npu tcp -8 A = 12,25 C....Otﬂ = 4’64 BT/(MZ. C)
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Haxonsar

o =a +a =321+484=805 B - C):
2 o

al=al +a’ =3,76+4,64=84 Brm * Q).

Temneparypy BHYTpEHHEH MOBEPXHOCTH OIPa)KACHUs IPU PACUETHBIX TEMIIEPATYPHBIX YCIOBUSX
ornpezensor o gopmyie (1)



P = 18— (18-6,5)- 8;;5
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=6,9°C.
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