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BseneH BnepBbie

Oo0nas yacTo

DOKOHOMHYECKAsl CHTYaLusl, CJIOKUBIIASCS B TIOCICIHUE TOBI B SHEPIeTHKE 3aCTABISACT NPHHUMATD
MEpBbI, CBA3aHHBIC C YBEINICHUEM CPOKA AKCIUTYaTAIlMH Pa3InIHOTO 000PYIOBAHHS.

Pemenye 3amad 1Mo OIGHKE TEXHHYECKOTO COCTOSHHUS IOCIEIHEr0, B 3HAYHMTEIBHON CTENCHH,
CBSI3aHO C BHeIpeHHEeM J(P(EKTUBHBIX METONOB HMHCTPYMEHTAJIBHOTO KOHTPOJS, M B YAaCTHOCTH,
TEIIOBOTO METO/Ia HEPA3PyIIAOIEro KOHTPOJIA.

JlaHHBII METO TOJIYYHII IIMPOKOE PACHPOCTPAHEHHE B 3JICKTPOIHEPTE€THKE, B CBS3U C YEM, MHOTHE
DHEPreTUUECKHE HPENNPHUSITHS OPraHU30BaJIM y ceOs AMArHOCTHYecKue J1abopaTopuu, OCHACTHUB HMX
COBPEMECHHBIMU TCIIJIOBU3UOHHBIMHU CHUCTCMaMU. YuuteiBas ux 3HAYUTCIIBHY IO CTOUMOCTB,
HeO6XOI[I/IMO KaK MOXHO INHUPE HUCIOJIb30BATH BO3MOXHOCTHU OJTUX CHUCTEM, pacHIMpssA JUara3oH,
KOHTpOJHpyeMoro oOopyaoBaHuUs, Oe30Tka3Has M 3¢¢exkTuBHas paboTa KOTOPOTO CBA3aHA C
HO/ICPKAHUEM OIIPENICTICHHOTO TEMIIEPATyPHOTO PeXHUMa.

Hinke, paccMOTpEHB! YCIIOBHS M TIOPSIOK TEIUIOBU3HOHHOTO 00CICIOBAaHUS 30aHHN H COOPYKESHHH,
KOTJIOB, IAPOIIPOBOIOB, IBIMOBBIX TPYO U TEIJIOBBIX CETEH.

[IpennoxeHus N0 COBEPIICHCTBOBAHHUIO MaTepHasa IPOCHM HAIPABIIATH 110 apecy:
105023 r. Mocksa, CemeHoBckui iep., 15.

ITpousBoncteennas Jlabopatopust UK-TexHuKH

OAO «®upma OPI'POC»

PA3JEJ 1. 3IAHUSA U COOPYKEHUSA
BBenenue

ODHUM U3 OCHOBHBIX IMyTE€H SKOHOMHUM TOIIMBA SBIIETCS YMEHBIICHHE TEIJIOBBIX MNOTEPh U
TEIUIONOCTYIUIEHUH Yepe3 Orpa)kKAarollihe KOHCTPYKLHMU CTPOUTENBHBIX COOPY)KEHUH, HOCTUTaolue
o 3apyOeHBIM HcToYHHKaM 110 30% 00IuX moTeps.

TernoBU3MOHHBIA  KOHTPOJb KadecTBa  TEIUIO3AIIMUTHl 3JaHUM M COOpPY)KEHUH, ycren
3apeKOMEHA0BaTh ceOs, KaKk OIWH M3 OCHOBHBIX CIIOCOOOB KOHTPOJS COCTOSIHHMS OTPa)KTAIOIMINX
KOHCTPYKIIMHA TO OKOHYaHWH CTPOUTEILCTBA M B TIEPUOJ DKCIUTyaTallH, BBUIY OIEPATHUBHOCTH,
HarJsJHOCTH METOJAa W JIOCTOBEPHOCTH TOJYYSHHBIX pPE3yNbTaTOB. METOJ TMO3BONSIET BBISBUTH
HapyIICHHUs] TETUIO3aIUThl OTPAXKAAOIMNX KOHCTPYKIMMA, BO3HUKIINE B pPE3yJIbTaTe CIEIYIOIINX
MIPUYWH:

- HapylIEHUs TEXHOJOIMH M3TOTOBJIECHHUS CTPOUTENBHBIX MAaTEpHajoB, MPaBWJI CKIIAJUPOBAHUSA,
MEPEBO3KH U T.IL.;

- OIMOOK ¥ HAPYIICHUI ITPU CTPOUTEIILCTBE 3IAHUIA,



- HeTIPaBHJIBHOT'O PEXXUMA IKCIUTyaTalliH.

[epeurcneHHble GaKTOPEI HPUBOIAT K MPEKAEBPEMEHHOMY CHIDKCHHIO TEIUIO3AIHUTHBIX CBOHCTB B
OTZCNIBHBIX MECTaX OrPAKAAIONMX KOHCTPYKIMI B pe3yjibTaTe BO3NCHCTBHS IOTOIHBIX (BeTep,
aTMOc(epHBIE OCaJKH) W ECTECTBEHHO-KIMMATHYECKUX (LMKJIBl TEII0-X0JI0/A-TEIUIO, BIaXKHOCTB)
yCIOBUHA. DJTO, B CBOIO OYepelb, NPHUBOAUT K YXYIUICHUIO MHUKPOKIMMAaTa BHYTPH 3JaHHU H
nepepacxoy TOIUINBA, BCJIEICTBHE MOBHIIICHNUS TEIIONOTEPS.

CoBpeMEeHHbIE TEIUIOBH3HOHHBIE CHCTEMBI IIO3BOJIIIOT OBICTPO M TOYHO BBIIBUTH YYacTKH C
MOBBIIIEHHBIMU TEIUIONIOTEPSIMH U OTIPENIENTUTh MX rpaHuLbl. KonndecTBeHHas OlleHKa 0OHapY>KEHHOTO
nedekra mpon3BoaUTCS B 1a0OPAaTOPHBIX YCIOBHSAX C HCIIOIb30BAHHEM COBPEMEHHOW MPOTrpaMMHON
npoaykiu u TpanunuorHoro (JI1. JI2, JI3) MmaTemMaTHdeCcKoro amnmapara.

Heobxonumo 3ameTuTh, 4TO (u3MYecKas CTOPOHA SBICHUH, MPOMCXOMAIMX NPU U3IYYCHHH H
PACIpPOCTPAaHEHHH TeIlIa HOBEPXHOCTSMHU OTPAKTAIOIIMX CTPOUTEIBHBIX KOHCTPYKLHMH, TOCTATOYHO
XOpOIIO M3yYeHAa M OIMCAaHAa B IICPSYHCICHHOW HIDKe juTeparype. OTHOCHTENBHO TpeOOBaHMH K
TepMorpauy 3HaHHH W COOPY)KCHHH, a TakKe IOpSAAKY €€ IPOBEACHHS CYIIECTBYET
cootBerctByrommit [OCT 26629-85.

Hcnoab3yemble npuéopbl M 000py10BaHUE
HpaKTI/I‘IECKOC MPUMEHCHUC PA3JIMYHBIX TCIIJIOBUZMOHHBIX CUCTEM JId o6cne)1013aH1/1;1 3]13HI/Iﬁ u

COOpY)KEHHH IO3BOJISIET CHEJIaTh CIIEAYIOIIME BBIBOABL TEIUIOBH30PHI Ul TepMorpaduu 37aHUN U
COOPY>KEHHH JOJDKHBI OTBEYATh CISAYIOIUM TPeOOBAHUAM:

- IMana3oH U3MEPSIEMbIX TEMIIEpATyp: -20°C-+30°C
- Ipezesl TEMIEpaTypHOM YyBCTBUTEIbHOCTH: 0,5 °C

- Tuara3zoH pabouux TeMIeparyp: -15°C-+40 °C
- BO3MOXKHOCTh IPUMEHEHNSI CMEHHBIX 00BEKTHBOB, Yroi 0030pa: Trpan. - 20rpaz.

- YHCJIO AJIEMEHTOB B CTPOKE X YKCJIO JIEMEHTOB B Kajpe, He Menee: 100 x 100

- BO3MOXXHOCTH IOJIy4CHHUS 3HAa4eHHUs Temmeparypsl B °C Ha 3KpaHe AWCIIIES TEIUIOBH30pa HIIH
MIEPEHOCHOTO KOMIIBIOTEpa HETIOCPEICTBEHHO Ha MECTE ChEMKH;

- BO3MOXKHOCTb 3aITUCH TEPMOHM300paKeHUs HAa BUIEOMarHuTo(QOH WIIM MHOW MarHUTHBIH HOCUTEINb
nHpOpMaLNY;

- peryJaupoBaHue 3HAUCHUS U3ITy4aTeIbHOM CIIOCOOHOCTH (€);

CoBpeMeHHas TEIUIOBU3MOHHAS TEXHUKA UCTOJb3yeT MH(ppaKpacHbIe NETEKTOpHI, paboTaromue B
JIBYX JHAaNa30HaX: KOPOTKOBOHOBOM (3-5 pm) m anuaHOBOITHOBOM (8-14 1m). Mcnonp3oBaHue 3THX
VK-1uana3oHOB CBSA3aHO ¢ OCOOCHHOCTSIMH MPOIYCKAHUS TEIUIOBOrO M3iydeHus atMmocdepoii. Eciu
pykoBojcTBOBaThCs TpadukoM (Puc. 1.1), koTopsri npuBomutca mo JI3, To 3meck Tak k€ BHIHO,
oyeMy HEOOXOAMMO HCIIONB30BaTh MMEHHO OTH HWH(PaKpacHbIe IHUAMAa30HBL: CIEKTPAIbHBIN
KO3((UINEHT OTpaKeHWs MHUHUMAJICH, a, CJeJ0BaTeIbHO, MUHMMAJIBHO BIMSHHE OTPa’KCHHOTO
n3IydeHns: B 3TOM OTHOUIEHWM MO3WIMHU JJIMHHOBOJIHOBOTO M KOPOTKOBOJHOBOTO HMH(PaKpaCHBIX
JIMara3oHOB IPUMEPHO OJIMHAKOBBI JUIsl Cllydas TepMmorpaduu 31aHuil. B To jxe BpeMs ycTaHOBIICHO,
yro 40% Bcelt sHeprum codctBeHHOro MK-m3mydeHus oOBEKTa NMPHUXOAWTCS HA JUIMHHOBOJHOBYIO
4acTh, 2 Ha KOPOTKOBOJHOBYIO - Bcero 1% CreayeT mpu3HaTh HEXKeNaTelbHBIM IPUMEHEHUE JUIS
TepMorpaduu 34aHUH W COOPYKEHHH TEIIOBU30POB HWHIMKATOPHOTO THIIA, NPUHIWN JEHCTBUS
KOTOPBIX OCHOBaH Ha NpeoOpa3zoBaHUU UH(PAKPACHBIX Jy4eil C MOMOIIBIO MUPOBUANKOHOBON TPYOKH.
IIpumenenne UK-nupomMeTpoB BO3MOXKHO TOJIBKO B KaUECTBE BCIIOMOTraTENIbHBIX cpencTB. Kpome Toro
OONBIIMHCTBO W3 HUX HEPaOOTOCHIOCOOHBI MIPH OTPHUIATENBHBIX Temieparypax. (Tepmorpadus 3gannit
MIPOBOJIUTCS, KaK MPABHIIO, 3MMOH B OTONUTENBHBIN IIEPHON).

Kpome TtemnoBu3opa sl oOClIeOBaHWS 3MaHUM W COOPY)KEHHH HEOOXOIMMO CleAyrolee
obopynoBaHue:

- mpu6op JUT KOHTAKTHOTO M3MEPEHHS TEMIIEpaTyphl ¢ IorpenrHocThio He 6oee 0,5 °C;

- YalIeYHbld aHeMOMeTp (TIpHOOP AJIst ONIpeIeTIeHUs] CKOPOCTH BETPA);

- IITaTUB;

- n3MepuTenpHas pynerka (6onee 10 meTpos);

- PTYTHBII TEPMOMETP U1 U3MEPEHUS TEMIEPATYpPbl OKPYXKAIOLIETO BO3AYXa;

- mpeoOpa3oBaTelb TEMIOBOTO MOTOKA;

- )kenarenbHo umMeth UK-mupomerp.



I'paduk 3aBucuMOCTeH CIEKTPAJBLHOT0 KO3I(p(PULIMEHTA 0TPaKEeHUsSI HEKOTOPHIX
crpouTebHBIX MaTepuaJoB B UK-ainanasone

6 2 4 6 B 10 12 A, wmxkm
1 - GeroH; 2 - runcoBas MWTYKaTypKa; 3 - CTEKJIO OKOHHOE; 4 - THOKOJIOBast MACTHKA; 5 - JICHTA repIieH
Puc 1.1
Heo0xonnmble yci10Bus /151 KauecTBEeHHOH TepMorpaguu M NOAr0TOBKA K U3MepPeHUusIM

C nenpio NONy4YeHMST JOCTOBEPHBIX PE3yIbTaTOB IPH TepMOrpaduueckoM 00CIeIOBaHNH 30aHUN 1
COOpYKEHHH HEOOXOAWMO BBINOJIHMTH P/ YCIOBHH, 3HAUNTEIbHAs Y4acTh KOTOPBIX M3JoxeHa B JII.
OpHako, NPUMEHEHHE COBPEMEHHOW TEIJIOBU3MOHHOW TEXHMKM, IOHYXJIAeT BHECTH HEKOTOPHIE
W3MEHEHHUS U JOTIOTHEHHUS.

M3mepenus cremyeT MpOW3BOIUTH NPH Iepemnaje TEMIepaTyp MeXAy BHYTPEHHHUM U Hapy>KHBIM
BO3JLyXOM, IPEBOCXO/SIUM MUHUMAIBHO JAOIYCTUMBIH, KOTOPBIH olpeaenseTcs 1o Gopmyoie:

ax/l
tin =0x R} x ,
min 1_r

@)

rae: O - mpejien TeMnepaTypHO YyBCTBUTEILHOCTH TETUIOBU30pa, °C;
RY - MPOCKTHOE CONPOTHBIICHHE TeMonepeaase, M-°C/BT;

o - KOO GULIUEHT TEIUIO0TIauH, IPUHUMACMbIH PABHBIM: JUIsl BHYTPEHHEH MOBEPXHOCTH CTEH MO
HOPMAaTHBHO-TEXHHUECKOW JOKYMEHTAIINH; I Hapy>KHON MOBEPXHOCTH CTEH MPH CKOPOCTAX
Betpa 1, 3, 6 M/c - cootBeTcTBeHHO 11, 20, 30; B1/(M-°C);

I' - OTHOCUTENILHOE CONPOTHBIICHNUE TEIUIONEPEaade I10/UIC)KAIIETO BBISIBICHHIO JIEPEKTHOTO
ydacTKa orpaKAaromeil KOHCTpyKnuy, He Oomnee 0,85.

Tepmorpaduto 31aHHIA U COOPYXKEHHUH CIIeAyeT NMPOBOAWTH B OTOIUTENBHBIN CE30H, TaK KakK NpH
9TOM TIiepenaj Temmneparyp OyJeT MaKCHMalbHO BO3MOKHBIM M BCET/Ia YJIOBJIETBOPSIET YCIIOBHIO
¢dopmyast (1). Tak e HEOOXOAMMO OTCYTCTBHE OCA/IKOB, TOBEPXHOCTH 00CIEAYEMBIX 3aHUH JTOJDKHA
OBITH CBOOOAHA OT WHEs. YCIIOBHUS TEIJIOBOM MHEPLIMH MAaTEPHAIOB KOHCTPYKLIMH HpH TepMorpaduu
Hapy>XHOW YacTH 37aHus TPEOYIOT, 4TOOBI 00CIeyeMblii OOBEKT He HAXOAMIICS Ha COJIHIIE B TEUCHHUE
12 gacoB, mpeAnIecTBOBABIINX CheMKe. Jlydimie MpoBOANTs U3MEPEHHS yTPOM, B TACMYPHYIO MOTOLY.
IIpn wmHDpakpacHOW CcBEeMKE BHYTPH IIOMENICHHH CJeayeT oco0oe BHHMaHHME OOpaTHTh Ha
SKpPaHUPOBAaHWE HCTOYHMKOB CBETa M TeIUla (JaMI HAaKaJUBaHHSA, OTOIMTENIBHBIX PaAHaTOPOB)
PAacTIONIOKEHHBIX BOIU3U 00BEKTa TepMOTpaduu.

Ecium wumeer Mecro Berep, TO HEOOXOJMMO H3MEPUTh €ro CKOPOCTh ISl JAajbHeHnien
KOPPEKTHPOBKN M3MEPEHHBIX 3HAaYEHHH TeMIeparyp, 0 4eM OyJeT cKa3aHO B pasjelie, MOCBSIEHHOM
00paboTke pe3ynbTaToB n3MepeHuil. [Io Bo3MoxkHOCTH ciieqyeT BEIOMpaTh 6e3BeTpeHHble AHu. Cuia u
HalpaBJICHUE BETpa OKa3bIBAIOT CYLIECTBEHHOE BIMSHHE HA TEIUIONOTEPH BO3JyXONPOHHIIAHUEM U
TEIUIONOTEPH KOHBEKIUEH C HAPYHKHOI MOBEPXHOCTH.

BBuny 3HaYMTEIBHBIX Pa3MEPOB 31aHWH TEIUIOBHU3HMOHHYIO ChEMKY MPOM3BOIAT mo Kazxpam. Ilo
3aBEPLICHNN CHEMKH OUYEPEIHOTO KaApa OIepaTop MEpeMelaeT TeIUIOBU30p TaKuM 00pa3oM, 4TOObI



00BEKT M3MEPEHHS HaXOIMJICS IO/ yriioM HaOmroaeHus He MeHee 60°. B aToM ciryuae m3iydatenpHast
CHOCOOHOCTh OT yIfla HAONIONCHHS MPaKTHYeCKH He 3aBUCHT. B nmamasone ot 60° mo 90°
M3JTy4aTeNbHasi CIIOCOOHOCTE MpH MpuOIMmKkeHnd K 90° OyAeT cTpeMUTENbHO MaaaTh, a K03 UIeHT
OTpaXKEHHUsT COOTBETCTBEHHO BoO3pacTarb. [l09TOMYy Hamo CTPEMHTBCS, YTOOBI TEIIOBU30p ObLI
HanpasjeH 10 HOpMaJlMi K CHUMaeMoMy oObekTy. Ecim BbicoTa Takoro o0ObekTa mpesbimaer 10
METpPOB, TO JUIi pabOThl PEKOMEHIYeTCs MCIHOJNb30BaTh MOHT@KHYIO BBIIIKY. YJaJeHHOCTb
TCIUIOBM3MOHHON KaMepbl OT OOBCKTa NPU HAPYXKHOM ChEMKE HAIO BHIOUpATh B CICAYIOIIEM
Jana3oHe:

1U(tgf) <L <Lypes (2)

rae: L - ynaneHune TernoBu3opa oT 00BeKTa ChEMKH;
f - yron 0630pa 00beKkTHBA;

L.peo - PACCTOAHME, Ha KOTOPOM TEIJIOBH30D TepsieT TPeOyeMyl TOYHOCTh B COOTBETCTBHMH C
TEXHHYECKUMH XapaKTepucTukamu u mnorjomennem HWK- wu3nyuennss armocdepHbIM
BO3JLyXOM.

[Mpubmmkenue Kk 00beKTy Ha paccrosaue L < 1/tgf HeompaBmanHo yBenuduT Bpemst cheMku. [Ipu
TepMorpadguu BHYTpPEHHEH IIOBEPXHOCTH OOBEKTa CIIEAYyEeT HCXOAUTh W3 pa3MepoB ydacTka C
MOBBILIEHHBIMU TEILIONOTEPSIMHU. PeKOMeH1yeTcst HCIIO0Ib30BaTh OOBEKTHBEI C YIJIOM 0030pa He MeHee
12°.

Ha obcienyemoii moBepXHOCTH BBIOMPAIOT T€OMETPHIECKUH perep, B Ka4eCTBE KOTOPOTO MOXHO
UCIIONb30BaTh THIIOBBIC CTPOWTENBHBIC JJIEMEHTHl C H3BECTHBIMHM JIMHCHHBIMH pa3MepamMH. ITO
HE0OX0AMMO JUTS OTIpeAeIeHus MaciTada mpu 00paboTKe pe3yIbTaTOB H3MEPEHHH.

IlpoBeneHue TEMIOBU3MOHHOI CheMKHU

TemnoBu30p yCTaHABIMBAIOT, NOAKIIOYAIOT BHIACOMArHUTO(MOH M BBICTABISIOT HEOOXOIMMBIN
TEMIIEPATYPHBII AMANa30H KOTOPBIM, B COBPEMEHHOW TEIUIOBU3MOHHOM TEXHHUKE ONpENCIsieT He
TOJIBKO BEPXHIOI0 U HUKHIOIO TPaHUIYy U3MEPSAEMBIX TEMIIEPATyp, HO U YyBCTBUTEIbHOCTh. Perynupys
(hoxyc, TeMIepaTypHbBIIl YpOBEHb, SPKOCTh M KOHTpPAcT JOOMBAIOTCS YCTOHUMBOTO M YETKOTO
TEpMOU300paKEHUsI Ha DKPaHE BMJCOKOHTPOJIBHOrO yCTpoicTsa. TepmonszoOpaxkeHHe HapyKHOU
MOBEPXHOCTH CHHMMAOT 110 KaJpaM | 3alHCHIBAIOT HAa BHJICOMAarHUTOQOH MWIHM JIUCKETY.
BuneoMarHuTo(oH MO3BOJISIET 3aHMCHIBATh 3BYKOBYIO HH(OpMaNnio o mapamerpax ChbeMKH, OITOMY
€ro HCIIOJIb30BaHUE NpennodTUTeNbH0. COBPEMEHHBIE TEIUIOBU30PHI MOCIETHUX MOIU(PHUKAMHA Kak
MPaBHJIO UMEIOT BCTPOCHHBIE MUKPO(OHBI, BCTPOCHHBIE MEHIO Ha PYCCKOM SI3BIKE, IPOU3BOIST 3aIHCh
n300pakeHni Ha PS-KapThl pa3sHO eMKOCTH, a TaK e 3aIlFCHIBAIOT BCIO MH(GOPMAIMIO O TEINIOBOM
COCTOSIHUM 00BEKTa, YTO MO3BOJISAET MOJIYUUTh YIOBJIECTBOPUTEIbHYIO TEPMOrpaMMy Ipu 00paboTke B
cllydae HEBEPHOTO BbIOOpa OIEpPaTOpPOM NapaMETpPOB ChbEMKHU. Bce 3HaueHHs TeMIepaTyp, KOTOpbIe
OyayT WCHONB30BaThbCs HIDKE, JMOJDKHBI OBITh NPEABAPUTEIHHO CKOPPEKTHPOBAHBI C yYETOM
U3Ily4aTenbHoll cnocoOHOCTH 00bekTa. Ecny 3Ta BennunHa M3BECTHA, TO (DAKTUUECKYIO TeMIIepaTypy
MOXHO OIIPEJEINUTH 10 (hopMyIIe:

Td)al(m =4 pao /% i (3)

rae: T,y - U3MEPEHHAas TEIIOBH30POM TEMIIEpaTypa;
T paxm - PaxTHUECKast TeMHIEpaTypa 00beKTa;
¢ - K03 GUINEHT U3ITy4eHHs MaTepraa.

BonBIMHCTBO COBPEMEHHBIX TEIIOBU30POB JENAKOT 3Ty KOPPEKIMIO aBTOMAaTHUECKH, JOCTATOUHO
BBECTH 3HAYCHHWE H3IyJaTeNbHOW CHOCOOHOCTH. 3Ha4deHHs Kod(pduImeHTa «e» AII OCHOBHBIX
CTPOUTENBHBIX MaTepuaioB npuseneHsl B Tabmuue 1.1 Ipumoxkenns 1. OHM npepHa3Ha4yeHbl JUIs
UCIOJIb30BaHUsI TONBKO B KAaueCTBE OPHEHTHPA, TaK KaK 3aBUCAT HE TOJIBKO OT TeMIeEpaTypbl
Marepuana, HO M OT CIEKTPAILHON YyBCTBUTENBHOCTH HCIIONIB3yeMoro mnpubopa. B cBs3u ¢ aTum
PEKOMEHAYETCSl  W3JIydaTelbHYI0  CIIOCOOHOCTh  MCCIICyeMOH  IOBEPXHOCTH  ONpPEIEIsTh
HEMOCPEACTBEHHO Ha MECTE ChEMKH.

JUIs 3TOTO KOHTAKTHBIM TEPMOMETPOM OMPEACISIIOT MCTHHHYIO TeMIlepaTypy OObekTa, a 3aTeM
BBOJIAIT B IPOLIECCOP TETIIOBH30pa BCE HOBBIC 3HAYEHUSI €, TOOUBAsICh PABEHCTBA 15y U T)pp.

YcTaHOBIIEHHOE NPH JTOCTHKEHUH YKa3aHHOTO PABEHCTBA 3HAUCHHE € U OyAET SBJISATHCS UCTHHHOMN
M3ITy4aTeIbHON CIIOCOOHOCThIO 00bekTa. HeoOXoauMo MMETh BBHIY, YTO ONIMOKa B H3MEpPEHUH
TEMIIEpaTypbsl OT HEBEPHOT'O OIPEAEICHHS M3Iy4aTelIbHON CIIOCOOHOCTH 3aBHCUT OT HCIIOIBb3YEMOTO



WK-nnanazoHa u temmeparypsl o0bekTa cheMkH. Ilpu TemmepaTtype okxono 0°C 3Ta MOrpentHOCTh
HE3HA4YMTENbHA (OKOJIO HYJIS), HO OHA BO3PACTacT C MIOHMKEHHEM TEMIICpaTyphl OOBEKTa U JOCTHIAET
HECKOJIbKMX rpaaycoB Ha omuOKky mo € B 0,1 mpu temmeparype ooOwekra -20°C. IIpocmoTpes
MOBEPXHOCTh HCCIEIYyEMOTO 3JaHMs, U 3aIHCaB ¢ TepMOM300pakeHHE Ha BUICOMAarHUTO(OH (Min
WHON HOCWTENb) BBHIOMPArOT 0a30BBI YYacTOK, pa3MepoM OOJbIIe OBYX TOJIIHWH OTpaKIaromeit
KOHCTPYKLIMM U HMEIOIIMIl paBHOMEPHOE TeMIepaTypHoe Ioje. DTOT Y4YacTOK JOJDKEH OBITh
BBINIOJIHEH M3 TEX JXE CTPOMMAarepualioB, U HMETh Ty JK€ KOHCTPYKIMIO, YTO U HCCileayemas
MOBEPXHOCTh C TEMIIEPAaTYpPHBIMU aHOManusiMH. Ero TemmepaTypHoe mosie JOJKHO COOTBETCTBOBATh
MHHUMAaJbHOMY BBIXOJHOMY CHTHAJIy TEIUIOBH30pa Uil HccieayemMoro oObekra. CpaBHHBas
TEpPMOU300pKEHNE OTpakJarolield KOHCTPYKIMH | 0a30BOro yd4acTka, BBIBISIIOT MecTa C
MOBBIIIEHHBIMU TeIUIonoTepsiMu. TeMneparypa HapyKHOW HMOBEPXHOCTH TaKMX YYacTKOB IPEBBILIAET
TeMIepaTypy 6a30BOro y4acTka, Kak MUHUMYM, Ha BEIMYUHY LICHbI JEJICHHUS KBl TETUIOBH30DA.

ba3oBbllf yyacTOK M MecTa C TEMIEpPATypHbIMH AHOMAIMSMU MOJBEPraroTCs AETalbHOU
TepMorpaduu yke ¢ MHHHMAJIbHO BO3MOJKHOTO DPACCTOSIHHSI CHApPY)KM M BHYTPH 3[aHHH, TaM JKe
U3MEpsIETCs TeMIIepaTypa OKpy’Karomero Bozayxa. Heo6xoammo, Tak ke, BU3yalbHO OCMOTPETh 3TOT
Y4acTOK, 4TOOBI OIIPEAEINTh, HE SBIACTCS JIM €ro TeIyIoBas KapTHHA CJEICTBHEM, HaIlpuMep,
JIOKJILHOTO 3arps3HEHMs] U COOTBETCTBEHHO U3MEHEHHUS U3Ily4yaresbHOi criocoOHocT. [1o okoHuaHuK
CbCMKH JOJIXKHBI 6I)ITI) HU3MEPECHBI W 3alucCaHbl JJId KaXXJO0ro aHOMaJbHOI'0 M 63.30BOF0 Y4aCTKOB
CIEIYIOIINE BEINIUHBL:

- TeMIIepaTypa Hapy>KHOTO BO3/1yXa;

- CKOPOCTb BETpa;

- Hapy’)KHas TeMIIepaTypa Ha IIOBEPXHOCTH UCCIEAYEMOT0 yJacTKa.

- TeMIlepaTypa BHyTpEHHEH MOBEPXHOCTH HCCIIETYEMOT0 YIacTKa;

- TeMIlepaTypa OKpYy>Karollero BO3AyXa BHYTPH 3JaHUs;

- TeMIIepaTypHBII Uana30H U YPOBEHb B MOMEHT ChEMKH;

- YTOJI 3peHUs HCTIONIb3yEMOT0 OOBEKTHBA;

- PacCTOSIHHE JI0 HCCIIEyEeMO TOBEPXHOCTH;

- W3JTydYaTeIbHas CIOCOOHOCTh MOBEPXHOCTH OOBEKTA;

- TEIJIOBOM MOTOK Yepe3 UCCIIeyeMbIi y4acTOK, €CIIM TAaKUe U3MEPEHUS IPOBOIUIIHCH;

- pacrmpeielieHHe TeMIIepaTyp o 3JIEMEHTaM CUCTEMbI OTOIUIEHHS B 00CIeTyeMOM CEKTOPE 3aHuUs.

IlosnyduB 3TU JaHHBIE MOKHO INPUCTYNHUTH K KOJIMYECTBEHHOW OLICHKE PE3yJbTAaTOB MU3MEPEHUN U
KoMIbIoTepHOIT 0o6pabotke. B IIpmmoxennn 1 (Puc. 1.4 - 1.11) npuBeneHsl TepMOrpaMMbl Y4acTKOB
OTPAXKMAIOMINX KOHCTPYKIMH C MOBBIIEHHBIMH TEIUIONOTEPSIMH M TPHMEpHl BbIOOpa 0a30BBIX
YYacTKOB.

O0paboTka pe3yJIbTaATOB M3MepPeHUit

CoBpeMeHHbIC TPOTpPaMMHBIC CpPEACTBA MO3BOJSAIOT OMEPaTHBHO W TOYHO MPOAHAIH3HPOBATH
Pe3yIbTaTH TEIUIOBH3UOHHON CHEMKH U MPEACTABUTH PE3yIbTaThl 00CIICIOBAHUS B BUJIC [[BETHBIX WA
4epHO-0esbIX TepMorpamM. Jljisi Kakaoro uccieayeMoro (parmMeHra Orpaxaarouield KOHCTPYKIHH
HEOOXO0/IMMO UMETD CIIeIyIOIIHE HCXO/IHbIE JAHHbIE:

- W3Jy4YaTebHasi CHOCOOHOCTH (€);

- TeMIeparypa Bo3ayxa Bomm3u oobekta (7);

- Temrieparypa atMochepHroro Bo3ayxa (7,) (Iipu cbeMKe BHYTPH IOMEIIEHHS - TEMIIEpaTypa B €ro
cpenHel dacty, B 1,5 MeTpax ot moda;

- JUCTAaHIKs 10 00beKTa (M);

- TeMIlepaTypHbII YPOBEHD;

- TeMIlepaTypHbII JHana3oH;

- BU/IBI UCTIONb3YEMBIX (QUIBTPOB M Anadparm;

- yroia 0030pa HCTOJIb3yeMOro 0OBEKTHBA.

[Tocne Toro, kak Temmeparypa B KaIOW TOYKE CTAaHOBHTCS HM3BECTHOM HEOOXOIMMO Y4YecTh
CKOPOCTh BeTpa (MporpaMmbl 0OpabOTKH TEPMOHM300pa’KeHUs] TOTO, KaK INPaBHUIIO, HE JAENAl0T) B
COOTBETCTBUU C (POPMYIION:

0,448
Lh @)
nolv]

rze: Vi - cKopocTh BeTpa mpu temmeparype 7i;
V, - ckopocTb BeTpa npu temmneparype 7.



Tak Kkak NpH IEPEeMEHHOM BETpPE HCIOJIL30BAaHUE NAHHOW KOPPEKTUPOBKU MOXKET HPHBECTH K
JOTIOJTHUTENBHOM HOTPEIIHOCTH, PEKOMEHIYeTC sl Ul IPOBEACHHS TeINIOBU3UOHHON CHEMKH BBIOPAThH
0€3BETPEHHYIO NIOrOy.

MoO>HO BBIJICTIUTH 3 OCHOBHBIE 33/1a4H IPH 00paboTKe TepMON300pakeHUH 31aHII 1 COOPYKEHUH:

1. OmnpeneneHne y4acTKOB OTIPaKAAIOIIMX KOHCTPYKLIHMH C TOBBIIIEHHBIMH TEMJIONOTEPSIMU
cornmacHo ykazaHusiM cootBercTBylommx CHull m I'OCT. 3pmech paccUMTHIBAOTCS CONPOTHUBIICHHUS
tennonepenade R (M*°C/BT ) ams 6a30BOrO M APYrHX XapPAKTEPHBIX YYACTKOB H CPABHHBAIOTCS C
TpeOyeMbIM 3HaYCHUEM. YIKE Ha 3TOM dTare He0OXOJMMO Pa3/IelIUTh OrPaKAAIOIIyI0 KOHCTPYKIMIO Ha
CTEHY, OKHA U IIOKOJIb U B JaJbHEHIEM IJIs KOO M3 3THX IOBEPXHOCTEH IPOM3BOIUTE OTACIbHBIC
BBIYMCIICHUS CONPOTHBJICHHS TeIUIONepenaye, BbIABICHHE 0a30BOro ydvacrtka, pacder Q w
SKOHOMHYECKHUH ymiepo.

2. OnpeensoTest yaenbHbIe TeronoTepn ¢ (B1/mM%) s Bcex XapaKTepHbIX Y4acTKOB.

3. OnpeneneHre SKOHOMHYECKOT0 yIiepOa OT BBIBICHHBIX TEIIOBBIX AHOMAJIHH.

- OIIpeieNIeHUe TUIOIIAIH YIaCTKOB C MOBBIILICHHBIMHU TEIUIONOTEPSIMHU;

- onpeJeieHue N30BITOYHBIX TEIUIONOTEPh Yepe3 3TH YYacTKH;

- OlIpeieNIeHUe KOINYECTBA U CTOMMOCTH NIePEPacX0JOBAHHBIX YHEPIOHOCUTEIICH.

Hcnone3yemble 0003HAUCHUSL:
2
R - conpoTtuBieHue Temonepenade (M--°C/Br);

R” - TpebGyemoe CONPOTHBIICHHE TEILIONEpeIaye (M%-°C/Br);

n - K03()(UINEHT, MTPUHIMACMbIH B 3aBHCUMOCTH OT IOJO)KEHHS HAapYKHOW ITOBEPXHOCTH
orpaKAaronIe KOHCTPYKIUH K HapyXKHOMY Bo3ayxy (JI2 Tabm. 3);

q - YICNbHBIE TETUIOMOTEePH (Br/™?);

Q - moJHbIe TeruronoTepH (BT);

t, t, - U3MepeHHbIC TeMIePaTyPbl HAPYKHOTO U BHYTPEHHETO BO3yXa;

T, T, - W3MEpCHHblEe 3HAYEHMS TEMIEPaTyphl HApYKHOH U BHYTPEHHEHl HOBEPXHOCTH

OrpaXkJarolei KOHCTPYKIINY;

o - TOJIIWHA KOHCTPYKIHHU (M);

A - TEIIONPOBOIHOCTE KOHCTPYKIMH(B1/M-°C);

Oy, O, - KOD(QOUIUEHT TEII0OTAaYN COOTBETCTBEHHO y BHYTPCHHEH M Hapy)KHOH IOBEPXHOCTH
orpaxaromeil koucTpykiun (Br/m*°K);

Olg, O, - COOTBETCTBEHHO KOHBEKTHBHAS M JIyYHCTasl COCTaBIIAIONINE KOIGPUIMEHTa TEIUIOOTAauH
(Br/M%°K);

F - TIOIIA b TOBEPXHOCTH OrPAXKIAIOIIEH KOHCTPYKIHH (M)

1. YyacTku orpaxJarouiux KOHCTPYKIMH C TOBBIIICHHBIMU TEIUIONOTEPSIMH BBISBISIOT ITyTEM
CPaBHEHUsI CONPOTHUBICHUS OTPaKNAIOIIMX KOHCTPYKLHUH ITOJYYEHHOTO B pe3yibTaTe HAaTyPHBIX
M3MEpEeHuil ¢ TpeOyeMbIM 3HaUCHUEM OIIPEAeIIeMbIM B cOOTBeTCTBHH ¢ (JI2) o dopmyie:

n X(ts _tH)

RV —
A" x o,

: ®)

rae: t, t,, At”, n u o, - pacueTHbIe U TaOIUYHbIC 3HAYECHHUS, TIPUHUMAeMBbIe 1o JI2.
TepMugeckoe COPOTHBICHHE CIIOSI MHOTOCTIOHHON KOHCTPYKITHH OIIpeaessieTcs mo popmyie:

=9 6)

31ech HE0OXO0MMO TOJIL30BATHCS yKa3aHUsAMU 1.2 u3 JI2.
ConpoTuBjeHHEe TEIUIONEpeIade MHOTOCIOHHOW KOHCTPYKIIUN OTIPEAeIsAeTCs o GopMyIie:

1 1
R:_+ZR/<+_' (7)
Ug Qy

Bce BhImIenpuBeicHHBIC (OPMYIIBI MPUMEHSIOTCS JJIs BBIYUCICHHS TPEOYEMBIX H PacYeTHBIX
3HAYCHUH TMpH  OPOCKTHPOBAHUM MO0  37ECh  HCIONB3YETCS  PacdeTHBIH  KOA(DGUIMEHT
TEIUIONPOBOJHOCTH Marepuaiga cjiaos (A), HO Ha IMPaKTHKE €ro 3HaYeHHe OyAeT OTIMYHO OT



IPOSKTHOTO.

Eciu HeoOXxoanMo onpenenuTh pacyeTHOe 3HaYeHHe, TO O, M O, NpUHUMAaroTcs 1o JI2 (Tabiuis!
1.2 m 1.3 sroro m3maHws), a eciu 0OpabaTHIBAIOTCS PE3YNbTATHl HATYPHBIX H3MEPEHHH, TO STH
3HAYCHUSI PACCUUTHIBAIOTCS 110 SKCIEPUMEHTAIBHBIM JTaHHBIM.

Jnst BpruucieHnss R mo pesynbraraM HAaTYPHBIX M3MEPEHHH MOXKHO HCIIOIB30BaTh CIIEAYIOIINE
BBIPAXKCHUSL:

1 (t—
L e Sl N (8)
g te_Te

Ora gopmyna npuMeHsieTcss s 00pabOoTKH SKCIEPUMEHTAIbHBIX AaHHBIX. 3/1€Ch BCE 3HAYCHUS
OepyTcsi 1Mo pe3yiabpTaTaM H3MEpPEeHHH, a O, - BBIUMCIAETCA. EciaM ecTh BO3MOXKHOCTH H3MEPHUTH
YIOENBHBII TEIIOBOH HOTOK ( (C MOMOIIBIO JaTYHUKOB, TEIUVIOMEPOB), TO MOXXHO BOCHOJIB30BAaThCS
(bopmyroid, KoTopas moiydaercs u3 GopMyibl 7, €cii 3aMEHHTh WICHBI NPAaBOH YacTH BBIPaXKCHUS.
Torna nonyuautcst popmyna uz [OCT 26254-84:

Ry =R, +R +R, = —Te T =% Tl ©)
Uy Uy Uy

rre: R, ,, x - TepMHYEeCKOe CONPOTUBIICHNE BHYTPEHHEH, HAPYKHOM MOBEPXHOCTH U OJJHOPOAHON 30HBI
OTpaXKIaroIIe KOHCTPYKITUH ( M2-°C/BT);
(g - CPEaHAs 3a PacueTHBIH mepuoj u3MepeHus (GaKkTHUecKas MIOTHOCTh TEIJIOBOIO MOTOKA;
JUISl CIIOLIHBIX OIPa)AAOIKUX KOHCTPYKIIMIA:

_ qx(te _tH)
Y6t -aR, R a0

rze: - cpemHss 32 pacUeTHBIN MEPHO0.T I3MEPEHHAS TUIOTHOCTH TEIIOBOTO MOTOKA (Br/M);
R,, - TepMHuUecKoe COMPOTHBIICHHE MPeoOpa3oBaTelsi TEIUIOBOTO MOTOKA, ONpEAENIeMOe 10 €ro
NMaCnopTHLIM JaHHBIM;
R, - Tepmuueckoe conpoTtuBieHue cios, npukpervistoniero IITII, onpexensemoe pacaeTom.
Tepmuueckoe CONPOTUBICHUE CIOSI OrPaXKJAIONIe KOHCTPYKIIMA MOYHO OMPEICNIUTh Kak
Pa3HOCTH TEMIEpaTyp Ha FPaHUIIE CIIOs JICJIEHHOE Ha INIOTHOCTh TETJIOBOTO MTOTOKA Yepe3 Hero:

R=Te—Tu, (11)
q

Jliist ¢i10s1 orpaxIaroniel KOHCTPYKIUK C BO3AYIIHBIM TPOMENKYTKOM TEPMHUUECKOE COMPOTUBIICHHE
ompenensercs crenuaabHeM crtocobom mo [OCT 26254-84.

Eciu  BO3HHKIA HEOOXOAMMOCTh [0 pe3yJabTaTaM H3MEPEHHUI ONpeae/uTh TeMIepaTrypy
BHYTPECHHEH MOBEPXHOCTU OrPa)IAroIIel KOHCTPYKIUH IS APYTHX PACUCTHBIX YCIOBHUN PacueTHBIM
MyTeM, TO 3TO JenatoT 1o npunoxkenuto 7 uz FOCT 26254-84.

2. Ecnmu wu3MmepeHuss (| HE MNPOBOAMINCH, & HEOOXOAMMO BBIYHCIIUTH TEIJIOBOW IMOTOK I10
pe3yabTaTaM TEIUIOBH3HOHHON ChEMKH, TO UCIOIB3YIOTCS CICIYIOIINE COOTHOIICHHS:

q = qKOH(i +q7ylt ; (12)
Oore =0 X(Tn _tn) ; (13)
(o 1 :ooxpxcp, (14)

rae: q (Br/m?);
® - CKOPOCTB TIOTOKa (M/CEK);
p - INIOTHOCTH MAaccChl (KF/MS);
Cp - TETIJIOEMKOCTH TIPH MOCTOSTHHOM faBiieHnH ( k[ x/kr-°K);

g,=Cxgx ‘I:i —Z,il , (15)



rae: C - ko> UIHEHT TydencyCKaHus aGComoTHO depHoro Tema (5,7-107° Br/m?);
€ - U3yJaTebHasl CHOCOOHOCTh TIOBEPXHOCTH OOBEKTa (STO 3HAYCHHWE 3aBUCHT OT
HCTIONIb3YEMOTO HH(PPAKPACHOTO AMANa30Ha U TEMIIEPATYphl 00BEKTa, a TAKXKE OT MaTepHana
Y TEOMETPUH OrpakJaroleld KOHCTpyKImu). [IpubnmkeHHOe 3HauYeHHE € MOXKHO B3STh U3
Tabnun. Bornee TouHOE 3HaUEHWE MOXKHO IMOJYYWTH IIPH CPAaBHEHHM TEMIIEpaTyphl OOBEKTa,
M3MEPEHHON KOHTAKTHBIM CIIOCOOOM, W TEMIEpaTrypbl TOTO ke OOBEKTa, M3MEPEHHOH C
MOMOIIBIO TEIJI0BU30pa. AGCOIIOTHO YEPHBIM TEJIOM MOXHO Ha3BaTh MaTepHall, KOTOPBII
NP TAaHHOW TeMIlepaType U3iIydaeT HauOoblIee KOJIUYECTBO TeIUIOBOH sHeprun. OCHOBHBIE
CTPOUTENIbHBIE MaTepHUajbl OTHOCATCS K TaK Ha3bIBAEMBIM «CEPBIM TeIaM».

[I70THOCTH TEIUIOBOIO MOTOKA JIydllle BCETO HE BBIUUCIATH, a U3MEPSTh HEMOCPEACTBEHHO IPH
obcnenoBanuy 31anuil. Jlenate 370 HEeoOXxomuMo B coorBeTcTBUM ¢ TpeboBanusimu [OCT 25380-82
npeobpazoBarenieM TermroBoro motoka UTII-11 wmu amanormuasiM (mpubopsr mo TOCT 7076-78).
JnuTenbHOCTE M3MEPEHUl C HapyKHOM CTOPOHBI OrpaXJAIOUIMX KOHCTPYKLMH ONpenensercs
TeIUIOBON wmHepiued mnocmenaux (mo 15 cyrox). CormacHo mpuioxenmto 3 m3 'OCT 26254-84
ompezieseTcss UaNa3oH TeMIlepaTyp HapyKHOTO BO3AyXa IIPH KOTOPOM IIOTPEIIHOCTh TaKHX
u3MepeHuit OymeT MuHUManmbHa. Tak, mpum wucnonp3oBaHuu mnpubopa UTII-11 HeoOxommmo
obecrieunBaTh yCJIOBHUS IIPU KOTOPHIX HM3MepsieMasi INIOTHOCTh TEIJIOBOTO ITOTOKAa HAaXOAWIAch ObI B
nmanasone 33-50 Br/M2 D10 oGecrnednBaeTcs Npy TeMIEpaTypax HapyKHOTO Bo3ayxa ot -15 1o -32.
I[Tpu Gostee BHICOKMX TEMIIEpaTypax NOrPELIHOCTh U3MEPEHHH BO3PacTaeT.

UroObl mobexaTh TPyAHOCTEH C TEMJIOBOW MHEpLHeil H3MEepeHHs TEIUIOBOTO MOTOKA MPOBOAT, Kak
MPaBUJIO, C BHYTPEHHEH CTOPOHBI OTPaKAAOUINX KOHCTpYKIMH. C HapyXHOH CTOPOHBI TakKue
U3MEPEHUs] MPOU3BOIAT B CIydasX COXPAHEHHUs YCTOWYMBON TeMIepaTypbl Ha IIOBEPXHOCTH U
HEBO3MOXKHOCTH NPOBEACHUS N3MEPEHUIT BHYTPH.

Boszmymiable 3a30pbpl MEXAY JaTidKaMH M HOBEPXHOCTbIO He pomyckatorcs. lllepoxoBatocTtn
YCTPaHSIOTCS, JATINKN YKPEIUIIOT Ha TEXHUIECKUIT Ba3eIINH.

[lo W3BECTHBIM yIENBHBIM TEIUIOBBIM MOTOKAM YEpE3 aHOMANbHBIC YYAaCTKH BBIUMCISIOT ITOJIHBIA
TEIJIOBOH MOTOK, IIyTEM yYMHOXEHHs Ha IUIOMIAaJb 3TOro ydacTka. IlonmydeHHOE 3HaUeHHE MO3BOJSET
OTIPEIETNTh N30BITOYHBIEC TETIONOTEPH 3a CUCT HAINYNS yJacTKOB C MOBBIMICHHBIMH TEIUIONIOTEPSIMH,
nepepacxoj TOIJINBA, M B UTOTE, - SKOHOMHUUYECKUH ymepo.

IIpuBeneHHBIN BBIIE pacdeT HE YYUTHIBACT TEIUIONOTEPh BO3MYXONpOHUIIaHHEM. Ecnu Bo3HHKaeT
HEOOXO/JMMOCTb  ONpPENEeNUTh MEeCTa C IOBBIIICHHBIM CONPOTHUBICHUEM BO3YXONPOHHIAHHIO
OTpaXKJAIoIIed KOHCTPYKIMHM, TO HEOOXOJMMO ONpPEAeINTh Pa3HOCTh HAaBICHHS BHYTPEHHEIO H
Hapy»XHOTO BO3AyXa M BOCIOJIb30BaThCs Gopmynamu 1.5.1 u3 JI2 mist cpaBHEHHsI ¢ HOPMATHBHBIMHU
3HAYCHHUAMU.

OmnpenenuTs TEMJIONOTEPH BO3AYXOIPOHUIIAHUEM Yepe3 OrpakJarollie KOHCTPYKIMH JOBOJBHO
TPYIHO. 3€Ch 3TO SBJIECHHUE CBSI3aHO C MIEPEHOCOM BellecTBa. TakuMm 00pa3oM, B HACTOSIIIEE BPEMS MbI
OTpeziesIsieM TOJIBKO TEIUIONOTEPH Yepe3 OTpakAalone KOHCTPYKIMH 33 CUET TEIUIOBOTO MOTOKA. DTH
TeIIonoTepu OyoyT HECKOJIBKO MEHbIIE JEHCTBUTENBHBIX M3-332 HE YydeTa TeIUIoNnoTeph
BO3JLyXOIPOHHUIIAHHEM.

[Ipn mnpaxkTndeckolr TepMorpaduu ciexyeT HMETh BBUAY, 4YTO YYacTKH C HOBBIIICHHBIM
BO3AYXONPOHUI[AHUEM - 3TO TPEAETbHBIM Cllydail ydacTKka C MOBBIIICHHBIMH TETUIONOTEPSIMH, KOTJa
TEPMHUYECKOE  CONPOTHUBIEHHE pPaBHO  Hymo. [Ipollecc  BO3AYXONPOHHLIAHHUS  CIHIIKOM
«HECTAIlMOHAPEH» M 3aBUCHUT OT PA3HOCTH JAaBJICHUH, TeMIepaTyp, OpUEHTAINHN 3/IaHUI OTHOCUTEIHHO
CTOpPOH CBeTa, HANpaBICHWS M CHJIBI BeTpa. 3/1eCh BaXKHO BBIIBUTH TAKHE MECTa, YTO JIETKO
JIOCTUTAeTCA IPH TEIUIOBM3MOHHON ChEeMKE M JIMKBHIMPOBATh MX (3aKJeWKa OKOH, TepMETH3aIis
LIBOB).

BriBoabl

CoBpeMeHHasi TEIUIOBU3MOHHAs TEXHHMKA II03BOJSIET COKOHOMHTH BpeMs, HEoOXoaumoe Ha
BBISIBICHHE MECT pAaclOJIOKEHHs, YYacTKOB Orpa)XNAIOMMX KOHCTPYKLUH C IOBBIIIEHHBIMU
TEIUIONIOTEPSIMU U CYIIECTBEHHO YIPOCTUTh PEIIEHHE CIENYIONINX 3a/1a4:

- OLIEHUTb Ka4€CTBO MOHTa)Xa U IPOECKTUPOBAHMsI HOBBIX 3[JaHUM;

- ONpEeleNuTh IIeJIeCO00Pa3sHOCTh, O0BEMBI M CPOKH MPO(UIAKTHYECKOTO WM KalUTaIbHOTO
PEMOHTOB 3aHUH ITyTeM OLIEHKH CTEICH! Ae()EKTHOCTH U COCTOSHUS OTIENBHBIX €T0 JIEMEHTOB;

- OCYUIECTBJISAITb KOHTPOJb, 33 YPOBHEM TEIUIOBBIX IIOTEPh YEPE3 OTACIbHBIE DJIEMEHTHI
OTpakJAIOUIMX KOHCTPYKLUI 30aHUI U COOPYKEHUM;

[IpakTHyeckoe mnpHMeHeHHWEe WH(QPAKPAaCHOH TEXHMKHM JUIi TepMorpaduu  orpaxaaromunx
KOHCTPYKLUI 30aHUH M COOPYXEHHUH IOKa3alo, YTO AN CTEH C OKOHHBIMHM IIPOEMaMHU OCHOBHBIE



notepu Temwna (mo 70%) oOyCIIOBIEHBI TETUIONPOBOJHOCTHIO W BO3AYXONPOHHUIIAHWEM OKOHHBIX
3anojHeHud. TermonoTepy 4epe3 IIIyXHe CTEHbl B OCHOBHOM OOYCIOBIICHBI TEIIOMPOBOIHOCTHIO
MaTepuaoB CTEH, IPU YCIOBUH Ka4eCTBEHHO 3a/I€IKH MEKITaHEeIbHbIX IIBOB.

TemmOBU3HOHHBI KOHTPOJIb KAauyecTBa TEIUIO3AINUTHI 3MIaHUA M COOPYXKCHUH IeIecoo0pa3Ho
MPOBOJUTH 10 OKOHYAHHWHM CTPOUTEIHCTBA W B MEPHUOJ SKCIUTyaTalu. [IpM 3TOM HapyIICHUS
TEIUIO3AIUTHBIX CBOMCTB OTPaXKAAIONINX KOHCTPYKIMH MOJICKAT BBISBICHHUIO JIUIIb B OTOMUTEIBHBIN
ce30H. [l BBINOJTHEHHS TAaKOrO pojaa paboT HEOOXOMUMO WCIMOJIb30BAaHHE TEIUIOBH30POB C
9YBCTBUTEIBHOCTEIO He Xxyxke 0,1 °C, ¢ mporpaMMHbIM OOCCICUCHHMEM JUIS — aHalu3a
TEPMOM300paKeHU. BBICTPO BBIABUTH M TOYHO OMNPEACITUTH TPAHUIBI YYACTKOB OrPAXKTAIOIINX
KOHCTPYKIH# C MOBBIIICHHBIME TETIONOTEPSIMH JPYTHMU METOAAMH HE MPEACTABISIETCSI BO3MOKHBIM.

TIPHJIOVKEHHUE 1
Ta6muma 1.1

3navenne ko3(pPpunmenTa € Ajisi OCHOBHBIX CTPOUTEIBLHBIX MATEPUAJIOB

o W3nyuarenbHas
Matepuan Temneparypa (°C) CTI0COBHOCTS (&)

JIucToBoe xene3o:

OTHOJINPOBaHHOE 38-200 0,28

CUJIbHBIN, HEPOBHBIN CJIOW OKHCH 24 0,8

IJIOTHBIN, OJIECTSINMIA CII0H OKHCH 24 0,82

OTJIUTAs MIACTHHA, TJIaaKast 28 0,8

CBapOYHOE XKeJe30, c1ad0o OKUCICHHOE 20-200 0,84
AcbecT - 0,95
Kapron 23 0,96
Bymara 38 0,93-0,95
T'unc 21 0,903
T'maa - 0,95
I'paBuit - 0,95
JepeBo - 0,9-0,95
Kepamuka - 0,95
Kupniu kpacHsiii (psi10BOiA) 21 0,93
Py6epoun 20,5 0,91
MacisiHbie KpacKu 100 0,92-0,96
OTpaxatoriast kpacka (0esnasi, KpeMoBasi, OecrBeTHasI) 100 0,79-0,84
Mpamop TOTHpOBaHHEII 22 0,93
CTeKJI0 rIaaKoe 22 0,85-0,94
[rykaTypka
I'pybas m3BecTh 10-88 0,91
®dapdop raa3ypoBaHHEII 20 0,75-0,93
Dapdop HernazypoBaHHbIH 20 0,9
Iement - 0,54
Kupnuy cuaukaTHbINH 20 0,66
beToH (TUIUTHI TIaIKKe) - 0,63
betoH (cTeHbl JuThIE, HEOOPaOOTaHHbIE) - 0,55
burym - 0,96
AcdaibT (TOpOKHOE MOKPHITHE) - 0,9




Tabmuma 1.2

Ta0auna 3HaYeHHI KO3(pPHIHMEHTa o, VI BHYTPEHHUX MOBEPXHOCTE 0rpaskaaloImmux

KOHCTPYKUMH

KoaddunueHT TermooTnaun o,

BHyTpeHHsIs1 TOBEPXHOCTH OIPaXKIAIOIINX KOHCTPYKLIUH Br/(M-°C)
(xxan/(m-u-°C)
1.CTeH, NOJIOB, TNIAAKUX HOTOJKOB, MOTOJNKOB C BBICTYIAIOIIUMHU
pedpaMu Tpu OTHOIIEHWH BBICOTHI H pebep K pacCTOSHHUIO A MEXIY
TpaHsIMH COCETHHX pebep 8.7
HIA<0,3 7.5
2 [TOTONKOB C BEICTYMAIONIMMHE PeOpaMu IIPH OTHOIICHIH 7.6
HIA>0,3 6.5
Tabmuma 1.3

Tadanua 3HaYeHUil KO3PPUIMEHTOB TEMJIO0TAAYM O, JAJISI HAPYKHON MOBEPXHOCTH

OorpaxkKaaromux KOHCprKHI/lﬁ

Hapy»Hast TOBEpXHOCTb Orpa’kAAI0IINX KOHCTPYKIIUH

KoaddunueHt temmooTnaun
JUIsl 3MMHUX YCIIOBHH, OL,,

1. HapyXHBIX CT€H, HOKPBITHH, MEPEKPHITUIl HaA Mpoe3laMH U Haj
XOJIOJHBIMU 0€3 OrpaXJaloUIMX CTEHOK monanonibsiMu B CeBepHON
CTPOUTENILHO-KIMMATUYECKON 30HE.

2. TlepekppITuii HajJ XOJIOAHBIMHU TOJBajaMH, COOOIIAIOIIMMHUCS C
Hapy>XHBIM  BO3IyXOM;  IEpeKpPBITHH  HaJl  XOJOAHBIMH  C
OrpaKJAIOMIVMU CTEHKAMH IOAINOJBSIMH M XOJIOJHBIMU 3TaXXaMH B
CeBepHOI CTPOUTENBHO-KIIUMATHUECKON 30HE.

3. IlepekpbITHii YepJauHBIX U HaJ HEOTAIIMBAEMBIMH MOJBAJIAMH CO
CBETOBBIMH IIPOEMaMU B CTEHAX.

4. TlepexpbITHii Ha/J HEOTAIUIMBAEMBIMH II0JIBAJIaMH 0€3 CBETOBBIX
IIPOEMOB B CTEHAX, PACIIOJOKEHHBIX BBIIIE YPOBHS 3€MIIM, U Hal
HEOTAaIINBAEMbIMH TEXHHUYECKUMH MOJIONbIMHU, PACIOI0KECHHBIMU
HUXKE YPOBHS 3€MJIN.
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Puc.1.5 Tepmorpamma CTeHBI TAHETBFHOTO 34aHUS 0€3 OKOHHBIX IPOEMOB.
B neBoii yacTi BUIHO MECTO BO3AYXOIPOHULIAHUS YEPE3 MEXKITAHETbHBIN II0B.
(CootserctByeT Temmneparype +5,2 °C)

Puc.1.6 Tepmorpamma CTEeHbI MAHEIBHOTO 3/IaHUST 0€3 OKOHHBIX TIPOEMOB.
VYyactok ¢ Temneparypoii -3 °C MOXKeT ObITh NPUHAT KaK 0a30BbIH



Puc. 1.7 Y4acTok CT€HbI COOpPYKEHUS C MOBBIILIEHHBIMH TETIOMOTEPSIMH.
(Ero rpanumeii cnenyer cuntats uzotepmy -11 °C)

Puc.1.8 TepMorpamma MajiodTaXXHOTO KUPITUIHOTO 3aHUSI.
B BepxHeii 4acTH y4acTOK C HOBBIIICHHBIMU TEILIONOTEPSMH.
®parMeHT cTeHbI ¢ Temreparypoii -14,8 °C 3aeck nIpuHAT, Kak 6a30BbIH
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Puc.1.9 TopueBas yacTe 9-TH 3TaXHOTO 31aHUSL.
IosepxnoCTh € t = -0,4 °C, MOKHO IPHUHATH 32 OA30BHIA yIACTOK.
KpacHas nomnoca B eHTpe 34aHUsI BEI3BaHA TETJIOBBIM OTPasKCHUEM
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PA3JIEJI 2. OBMYPOBKA KOTEJIbHBIX A'PETATOB 1
TEIVIOBAS H30JI510US1 OBOPYJOBAHUSA

BBenenue

OcHOBHEIE KauecTBeHHble nokazatenun TEIIOBOM W3OJIALIMM, (B manbHeiimem TH),
MaKCUMaJIbHO JOIYyCTHMBIE TemJoBble morepu uepe3 TU u TemmepaTypa HapyKHOW HOBEPXHOCTHU
PErIaMeHTHPYIOTCS YTBEPKACHHBIMU HOPMaMH TEIIOBBIX oTepb.(J1.4)

KauectBenHoe BbimonHeHne TH 00ycloBIE€HO HE TOJBKO TNpeNedbHBIMH HOPMaMH TEIJIOBBIX
MOTEPB, HO M PACXOA0M TEIUIOM30ALMOHHBIX MATEPHATIOB.

®DaKkTHYECKHE TEMIOBbIE MOTEPH OTIMYAIOTCSA OT 3alPOECKTUPOBAHHBIX M3-32 HHU3KOTO KadecTBa
UCTIONIHEHUS TEIUIOM30JAMOHHBIX Pa0OT, CIOKHOCTBIO YydeTa (aKTHUECKHX YCIOBHI BHEIIHEH
terooTnayd. Kpome 3toro, B mpouecce skcmiryarauud TH M3MEHSET CBOM CBOMCTBA, YTO MOKET
BBI3BaTh C TEYCHHEM BPEMEHH, YBEIMYCHHE TEIIOBBIX IOTEPh M MOBBIEHHE TEMIIEPATYpBHl Ha
MOBEPXHOCTH N30JMPOBAHHBIX 00BEKTOB.

JlaHHOE MOJIOJKEHHE B TIEPBYI0 odepenb oTHocuTest K TH 000pynoBaHuUs U MapoIPOBOIOB BEICOKHUX
U CBEPXBBICOKMX MapaMeTpOB, a TakkKe K KOTEJIbHBIM OOMYpOBKaM, rje OOJBIIMHCTBO IIUPOKO
pacnpocTpaHeHHbIX TEIUIOM30JIIIIMOHHBIX MAaTEPHAJIOB PabOTaeT PH TeMIIEpaTypax, SBISIOIUXCS IS
HUX TpeaeIbHbIMH.

YuuteiBasg, UYTO KaXAbIM MPOIEHT IPEBBIICHUS HOPM TEIUIOBBIX MOTEPh SKBHUBAJICHTCH
nepepacxony npumepHo 300 Kr ycjaoBHOTO TomivBa B roa Ha 1 MBT ycTaHOBIEHHOW MOUIHOCTH,
3aTparel Ha cojepxanue TU B HauiexalleM COCTOSIHMM, a 3HAYUT M CUCTEMAaTHYECKUN KOHTPOJB,
6e3ycioBHO OKymaioTcs. [IpuMeHeHue Iyl KOHTPONS TEIUIOM3OJIALNH TEPMOIIYIIOB U M3MEpUTEIeH
TEIUIOBBIX MOTOKOB, (Teruiomep IlImmara, Temnomep OPT'POC tuma UTII-2), ocHOBaHO Ha TpSAMOM
KOHTAaKTHOM H3MEPEHUH, 4YTO HE BCETAAa MPEICTABIAETCA BO3MOJKHBIM B DPEalbHBIX YCIOBHAX
MPOM3BOJICTBA, M3-32 HEBO3MOXKHOCTH JOCTyIla K MECTYy M3MEpeHHs (HarpoMoXKIeHHe TpyO, Oaiok u
T.1.). [I[puMeHeHHE TEIUTOBU3UOHHON (OECKOHTAKTHOW) U3MEPUTEIBHON CHCTEMBI MO3BOJISACT CHU3UTH
TPYJOEMKOCTh paldOT MO KOHTPOIIO, 3a coctossHueM TH, ¢ yBeluueHuWeM IUIOIATud HU3MEpPeHUs,
HEIOCTYIHOM I KOHTAaKTHBIX IpubopoB. Ucneitanus TH umeroT crieayromye OCHOBHBIE HEIH:

- ompesieieHre 00bEeMOB U JIOKaMU3aIus MecT paspymenus TU nepen peMoHTOM;

- orieHKa kagectBa T npu nmpueMke mocjie MOHTaXa, PEMOHTA MM PEKOHCTPYKIIUH;

- obcienoBanue coctosiaug TU u ee macopTH3ays;

- ofcrmemoBaHWe CyMMapHBIX TOTeph Tera depe3 TUW mna moncuera KIIJ[ ocHOBHOTO
00opyIoBaHUs.

Bo Bcex ciywasx mpom3BOAMTCS HpoBepKa coOTBETCTBUS TH ycTaHOBIEHHBIM HOpMaMm HOTEPb
teria yepe3 TU u temneparypa Ha ee noBepxHocTd. [lomydeHHble pe3yibTarbl ucnbelTanuid TU
MO3BOJISIFOT IIyTEM CPAaBHEHUS UX C HOPMATHBHBIMU WIIM NPOEKTHBIMH MOKA3aTEIIMU JaTh OLEHKY
KauyecTBa BBIMOJIHEHNS win coctosiHus TU, BeisiBuTh nedextHsle yuactkn TU. Hameruts mytn
yCTpaHeHus 1e(eKTOB.

O0LEKT NCIBITAHNI

Ucnpitanusm noanexxut T 0CHOBHOTO M BCIIOMOTAaTeIbHOTO 00OPYI0BaHHS M TPYyOOIPOBOJIOB C
temreparypod TteroHocutenss Bbime 100 °C. Hopmbl TemIoOBBIX NOTEPb, NPUHATHIE TpU
npoektrpoBanuu T, a Takke NPUHATYIO TemrepaTypy nosepxsoctu uzonsiiuu. (Cornacno Hopmawm n
T3 P4 mn. 4.3.30; 49.11) npu Temneparype Bo3nyxa B momemieHnn 25 °C, temmeparypa Ha
nosepxHoctd TH He nomxkHa npessimath 45°C npu Temneparype TeIIOHOCUTENS PaBHOW MIIM MEHbIIE
500°C, npu temnepatype temnonocurens 501-600°C temneparypa, Ha noBepxHoctu TU He nomkHa
npesbimarh 48°C. s 0OBEKTOB, DACIOJIOKEHHBIX Ha OTKPHITOM BO3AyXe, TEMIIeparypa Ha
nosepxHoctd TH He momxHa mpeBbimaTh 55°C mpu METaUIM4ecKOM IMOKpoBHOM cioe u 60°C - mpu
JIPYTUX BUAAX MIOKPOBHOTO CIIOSL.

W3-3a croxHOCTH M pa3HOOOpasns 00OpYyHOBaHHS IIEKTPOCTAHIMM, A0 Hadala MCIBITAaHWH, BCE
MapoIpoBOABl M 000PYyI0BaHHE HEOOXOIUMO Pa3OUTh HA OT/IEIbHBIC TPYIIIHI.

Komensnoui  yex. Ucnbitanusm monsepraercss TU  TpyOompoBOmOB MHTATENbHON BOJBI,
BOJIOTIEPEITyCKHBIE TPYOBI B Mpezenax KOTia, MapooTBOAAIMNE TpyObl, OapabaH, mapomeperrycKHbIe
TpyOBI, KOJUIEKTOPHI Maporeperpesareis, TpyoonpoBoIsl MeperpeToro mnapa (OCHOBHOTO W BTOPHYHO
MIEpErPeTOro), XOJIOAHBIC JIMHUU BTOPUYHO IIEPETPETOro Iapa, YCTaHOBKA JUIs HMOAAaYH COOCTBEHHOTO
KOHJICHCaTa Ha BIPBICKM, OOMYpOBKa KOTJa, BO3JIYLIHBIH M Ta30BBIH TPaKkT KOTJIA, CHCTEMBI
HBLIETIPUTOTOBIICHUS,

Typounnwtit yex. Vicnsitanusim noasepraercsi TH TypOuHBI, TapoIIpoBOAOB CBEXET0 M BTOPHYHO



MEPETPETOro Mapa, NapamyCKHbIX MapoMpOBOAOB OT CTONOPHBIX M PEryIHpYIOMHUX Knananos 10 LIBJ]
TypOHUHEL, TPYOOTIPOBOIBI MUTATEILHOM BOJIBI 1 KOHJECHCATA, ITOJOIPEBATEIH, 1€a3PATOPHI U JIp.

IlockonbKy ynaenpHBIE TEIUIONOTEPU M Temueparypa Ha mnoBepxHoctw TH HopMmupyrorcs B
3aBHCUMOCTH OT TeMIIepaTyphl OKPY’KAIOIIEr0 BO3yXa, BO BPeMs UCIBITAHUN JOJKHBI IIPOU3BOAUTCS
M3MEPEHUs TEeMIIEpaTypbl OKpY’KarolIero Bo3ayxa BOMM3M Mmect uaMmepenuit (0,8-1,5 merpa orToukm
U3MEpPEHUs yAEIbHBIX IOTEPh TeIa).

N3mepurtenbHbie NpudopbI

Hnst usmepenus temmneparypsl nosepxHoctedl TU npuMeHseTcs TEIUIOBU30p C HapaMeTpaMu He

XYyXe:
JlnanazoH U3MEpSIeMBIX TEMIIEPATYP.....ceveereevennen -20 -1500 °C
UyBCTBUTEITBHOCTD (HE XYIKE).euveeurenreemrenreaneeeeseeeeensenneans 0,1 °C
Pa3pemaronas CIOCOOHOCTD. ....c..ceruereeeienieniieniesieeneeeeenes 0,1°C

[IprMeHeHHe TETIIOBU30POB BO3MOXKHO M JUIA OICHKH TETIOBBIX NOoTeph THU (IpH KOMITBIOTEPHOM
aHalM3€ C MCHOJb30BAHUEM COOTBETCTBYIOLIETO MHPOrPaMMHOIO OOECHEeYeHUs), OJHAKO CHauala
HE0OX0/IMMO NPOBECTH AOTOJHHUTENBHYIO PaOOTy 10 CPAaBHEHHIO PE3YJIbTATOB M3MEPEHHH TEIUIOBBIX
[IOTOKOB, IOJIy4aeMbIX TEIUIOMEPAMH U PAJUALMOHHBIX TEMIIEPATYp, U3MEPEHHBIX TEIJIOBU3UOHHBIMHU
CHUCTEMaMH.

Jns u3mepenus JNHMHEHHBIX pasMepoB TU npuMEHSIOTCA JIMHEHKHM METauIM4eCKUe U pyJIeTKa
obmero HazHaueHus (I'OCT 8.020-75). Tommuua TU m3mepsiercss MeTaJUIM4eCKON JIHHEHKOW mpu
HaJIMYUH CBOOOIHBIX TOPIOB MM MyTeM HpoKanblBaHUs TY TONMMIMHOMEPOM - 3a0CTPEHHBIM
CTaIlbHBIM CTEP)KHEM C HAHECEHHBIMH Ha HEM MEPHBIMH JCICHUAMU Yepe3 5 MM.

YcaoBuA HCIBITAHUM

Tennosle ucnbiTanust TY Ha BHOBL BBOJMMOM 000pyaoBaHHMHU NpoBoasTcs yepe3 750-1000 yacos
pabotel obOopynoBanusi ¢ HaHeceHHOW TW. VcmbiTaHus (KpoMe CHSTHSL KPHBBIX OXJIAXKICHUS)
MPOBOJSATCS MPHU CTAI[HOHAPHOW HArpy3Ke KOTJa, MO BO3MOXKHOCTH, OJM3KOM K HOMHUHAJIBHOW, HO HE
MmeHee 60-70% oT HoMHHAIBHOW. B ciryuae ocTaHOBa KOTa B IEPHOJ UCTIBITAHUN O BO3OOHOBIEHUS
UCTIBITAHUH TOCJE ITyCKa JOJDKHO NMPOHTH HE MeHee 3 CyTOK, AN JOCTIDKEHHS YCTaHOBUBILIETOCS
pexuMa Io Temreparype.

CHsTHE XapaKTEPUCTHK OCTBIBAHMS MPOM3BOIMTCS IOCIIE HENPEPHIBHOW pabOTHI SHEproOiioka B
TE€YEHUH HEe MEHEe TPEX CYTOK ¢ Harpy3kodl He meHee 80% oT HOMHHaNbHOW. B TedeHun 5-6 yacos
TriepeJ1 OCTaHOBOM, TEMIIEpaTypa CBEXKEro rnapa M napa npoMIieperpesa J0JKHa ObITh HOMUHAIBHOH.

B nepuon ucnelTaHuil €XEAHEBHO A0 W MOCIE BBINIOIHEHUS W3MEPEHUH CIEAYeT IpPOU3BOJUTH
3aIKMCh TPOW3BOJUTEIFHOCTH ¥ OCHOBHBIX IapaMeTpoB paboTel 00OpyHOBaHUs, a Takxke
BCIIOMOTATEIBHOTO 00OpYy/JOBaHMS, Haxoasdmerocs B pabore (cucremMa NBUICTIPUTOTOBICHUS,
MOJIOTPEeBaTENN CeTeBOM BOJBI U T.IL.).

IIpoBeneHne UCNBITAHUM

Ilepen HayamoM HCHBITAHUNA HEOOXOJUMO O3HAKOMUTBCS C TPOEKTOM TETUIOBOW H3OJISAIIUI
MapoIpoOBOIOB U 000PYAOBaHUSI.

Heo6xoauMo yTOYHUTE U OTIPEEIIHUTS:

1. CxeMmbl H30JISIIMH TTAPOTIPOBOJIOB M 000PYI0BAHHS;

2. Koncrpykrun TH jy1st Ka>ka0ro H30IMpOBAaHHOTO 00BEKTa WM yIaCTKa;

3. Marepuansl, IpuMeHeHHbIe i ycTpoiicta TU;

4. PacuetHble o0mmue 1 yenbHbIe ToTepH Terua yepe3 TU u Temmnieparypa Ha ee MOBEpXHOCTH.

IIpu oTcyTcTBUHM CcXeM HEOOXOIUMO COCTaBUTH ICKW3bI 000pymoBaHus W TpyOompoBogos. [lo
MECTY C y4eTOM ITOJIXOJ0B, HAIWYHS JECTHHUI U IJIOMIA0K CIEeAyeT BHIOpATh TOUKHU IS MPOBEICHUS
n3Mepenuil npu ucneiTanusx. Ilpu BHemHeMm ocmorpe TH oTMeTUTh Ha cXxeMe MecTa ¢ HapyUIEHHBIM
MOKPOBHBIM CJIOeM, Hannane paspymienuii TU (mpoBucanune, crioi3aHue) U Apyrue BUAUMBIE Te(EeKTHI.

Ha yuacTkax ¢ HEZOCTaTOYHOW TOJIIMHOW M30JALMH MPOM3BECTH HM3MEPEHHS TEMIIepaTyphl Ha
noBepxHoctu TU u okpyxaroiero Bo3ayxa.

Oo0padoTka pe3yabTaTOB HCNILITAHUT

I[JB{ CpaBHCHHA C HOPMATUBHBIMH 3HAUYCHUSAMU PE3YJIbTAThI HCIBITAHUN JOJIDKHBI OBITE
MepeCHYUTaHbI 10 CIACAYHOIUM (bopMynaM:



- MPUBEICHHBIC MTOTEPH TeTIa K | M JUTHHBI H30JIMPOBaHHOTO TpyOompoBoaa g Br/m:

q="Pq, (1)

rze: 4; - I3MEepeHHbIe OTepH Teruia ¢ 1 M2 TH, BT/MZ;
P - nnuna okpyxxnoctu THU, m;
- yJIesbHbIE TTOTEPH TEIIa IPH TeMIIEPaType OKpYKaiomiero Bosayxa 25°C - (s, Br/m?,

tT —t,
rze: tr - TeMnepaTypa TEIJIOHOCHTEISI B U30JIUPOBaHHBIX 00BEKTaX;
t, - Temmepatypa okpy:karolero Bozayxa, °C;
- Temriepatypa nosepxaHoctu TH npu Temneparype okpyxatomiero sozayxa 25°C - tm ,°C
2 ‘315 (tyr —1,)+25, ®)

rae: try; - u3MepeHHas TemnepaTtypa nosepxaocta TH, °C

JlaHHBIE TeMIlepaTypbsl HOBEPXHOCTH H3OJSIIMU M OKPY)KAIOIIErO BO3/AyXa NMEPECUUTHIBAIOTCS HA
TETIOBOH ITOTOK 110 (hopMyIIe:

4
Q=166 Tpy—T, 3+c" Ty -T2 104, (4)

rae: Ty, T, - Temneparypa cooTBeTCTBEHHO noBepxHocTu TU u okpyxatomiero Bo3ayxa, K;
¢' - koappunment mnyderus, Br/(m-K);
¢'=4,88 B1/(MK) - 15t oTIITYyKaTypEeHHBIX, OKpAILIEHHBIX U 3alblICHHBIX TToBepxHOcTel TU;
¢'=2,67 Br/(Mm°K) - nst antoMuHREBOTO MOKPOBHOTO ci1osi TU.
HomorpamMmbl 3aBHCHMOCTH TEIJIOBOTO TIOTOKAa OT TEMIEpaTyphl MOBEPXHOCTH OOIIMBKU IPH
pa3IUYHON TeMIlepaType OKpPY>KarolLIero BO3ayXa.

Homorpammsl nocTpoensl no gpopmy.ie (4)

Bmjmt g
o1} 3 / 0 5 Y a KK N
900 4 o/ S § ] l T -
8ou B ; /\ J F40%
/LAY s 8w L LAA =
x 700 | ' (/] 2
g / / - 40 3 x 700 ) A 503
S 500 4 74 & £ 0 | LY/ s
i A/ ek S T 77 T hok
~ ¢ A = 3 o0 : A a
s V. V.04 50 S < | /I XA/ s
T s B A
= 30 A A A e Ewol | LA LAL F
sis AN Y IANS] s SV YA &
XA § T4 /17 §
100 1+ ra A/ s x / / };
7 S A K 100 &
9 0
0 0 X4 00T XN W 0 1IC VW NN ’0 80 g0 100
Temnepamypa nodepxnocmu meanobod usernyu, " Temnepamypa nolep me sonaeu, "t
Homorpamma juts koadpuimenTa u3mydeHus Homorpamma 11t ko3 duimenTa u3nydeHus
nosepxHoct C = 2,67 Br/(Mm-K) nosepxHoct C = 4,88 Br/(M'K)

*HpI/IMe‘IaHI/IeZ 3HaucHue MOTEPh TEIUIA HU30JMPOBAHHBIMU MOBEPXHOCTAMH, OIPEACISIEMOEC MO JAaHHBIM
I/I3MepeHI/II71 TEMIIEPATYPhl MOBEPXHOCTU HU3O0IUN MU OKPYKAIOLIETO BO3AyXa, SABIISICTCA HpPI6J'IPI)KeHHLIM, 4qTOo
00BsACHSICTCS TPYAHOCTBIO YCTAHOBJICHUSA HCTUHHOTO KO3(1)(1)I/IIII/ICHT8. TEIIO0TAAYN (OL)
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Puc.2.1 Pa3pyuienue ¢pyTepoBky KoTiia (TPEIUMHA)
(xaMOpOBKa IIKaJIBl B MHCTPYMEHTAIIBHBIX SIMHUIIAX)

Puc.2.2 To e B uepHO-0e/10M H300paKeHUN
(xamOpOBKa KBl B MHCTPYMEHTATBHBIX eINHHUIIAX )



Puc.2.3 Yyactok naponpoBosia ¢ MOBBIILIEHHBIMH TEIUIONOTEPSIMU



Tab6muma 2.1

HopMbl noTeps Termia H30IMpOBaHHBIMYI NOBEPXHOCTSIMY BHYTPH OMELICHUH ¢ pacyeTHOW Temneparypoii Bo3nyxa T, = 25 °C

Hapy>xHblii [Tortepu Terna (B1/m) npu Temnepatype TemioHocuress, °C
nuametp, MM | 50 | 75 | 100 | 125 | 150 | 160 | 200 | 225 | 250 | 300 | 350 | 360 | 400 | 410 | 450 | 500 510 | 540 | 550 | 570 | 600 | 610 | 650
10 7 12 16 | 22 | 27 | 29 | 37 | 42 | 48 59 72 74 84 86 98 111 114 | 123 | 125 | 131 | 140 | 144 | 155
20 8 15 | 21 | 27 | 33 | 35 | 45 | 52 | 58 72 87 90 | 102 | 105 | 118 | 133 137 | 148 | 150 | 158 | 168 | 173 | 186
32 11| 18 | 26 | 33 | 40 | 42 | 53 | 60 | 68 84 101 | 104 | 118 | 122 | 135 | 154 158 | 170 | 173 | 181 | 193 | 198 | 213
48 13| 22 | 30 | 38 |46 | 49 | 62 | 70 | 79 97 117 | 120 | 135 | 140 | 155 | 178 180 | 193 | 198 | 206 | 220 | 226 | 242
57 14 | 23 | 33 | 41 | 49 | 52 | 66 | 76 | 84 | 102 | 124 | 128 | 144 | 149 | 165 | 187 192 | 206 | 209 | 219 | 233 | 240 | 257
76 16 | 27 | 37 | 47 | 56 | 59 | 75 | 85 | 94 | 115 | 138 | 143 | 162 | 166 | 184 | 204 211 | 229 | 234 | 245 | 260 | 263 | 283
89 171 29 | 40 | 50 | 60 | 64 | 80 | 91 | 101 | 123 | 149 | 153 | 172 | 178 | 197 | 221 227 | 243 | 247 | 259 | 274 | 282 | 302
108 21 | 33 | 44 | 56 | 66 | 71 | 88 | 100 | 111 | 134 | 162 | 166 | 187 | 193 | 213 | 240 247 | 263 | 268 | 279 | 297 | 304 | 325
133 24 | 37 | 50 | 63 | 74 | 79 | 99 |111| 122 | 150 | 179 | 184 | 206 | 212 | 234 | 263 270 | 287 | 293 | 306 | 332 | 332 | 355
159 27 | 42 | 56 | 69 | 83 | 87 [108 121 | 135 | 165 | 195 | 200 | 225 | 231 | 254 | 287 295 | 312 | 318 | 332 | 355 | 362 | 390
194 32| 49 | 64 | 78 | 93 | 98 [121|136| 150 | 185 | 216 | 222 | 249 | 255 | 284 | 315 322 | 343 | 349 | 364 | 385 | 394 | 420
219 36 | 53 | 70 | 85 | 100 | 106|130 |145| 161 | 197 | 231 | 237 | 264 | 272 | 299 | 334 342 | 364 | 371 | 386 | 407 | 418 | 445
273 42 | 59 | 79 | 97 | 113|119 145|163 | 179 | 216 | 252 | 259 | 289 | 297 | 326 | 363 372 | 395 | 401 | 419 | 440 | 448 | 477
325 50 | 72 | 91 |108 128 135|163 |183| 199 | 235 | 273 | 280 | 316 | 325 | 359 | 400 409 | 435 | 441 | 459 | 484 | 496 | 528
377 57 | 77 | 100 | 122|141 | 151|181 | 201 | 220 | 259 | 298 | 305 | 342 | 353 | 393 | 436 445 | 472 | 480 | 499 | 525 | 540 | 573
426 65 | 85 | 104 | 125|148 | 157 | 192 | 215 | 238 | 285 | 328 | 337 | 378 | 389 | 425 | 469 481 | 508 | 517 | 536 | 566 | 577 | 614
478 70 | 97 | 121 | 150|170 | 181|218 |241| 265 | 312 | 361 | 369 | 408 | 420 | 456 | 505 517 | 545 | 553 | 576 | 607 | 614 | 660
530 82 | 107 | 133 | 160 | 184 | 195|234 | 261 | 283 | 336 | 387 | 396 | 441 | 448 | 489 | 542 551 | 583 | 592 | 615 | 646 | 663 | 701
630 94 | 120 | 148 | 177 | 204 | 215|260 | 290 | 318 | 374 | 430 | 440 | 501 | 513 | 558 | 615 627 | 660 | 671 | 694 | 727 | 740 | 782
720 97 | 132 | 166 | 197 | 228 | 240 | 292 | 325 | 356 | 424 | 490 | 502 | 548 | 564 | 614 | 675 689 | 725 | 736 | 761 | 795 | 810 | 856
820 100 | 137 | 175 | 213 | 250 | 267 | 326 | 365 | 402 | 475 | 550 | 562 | 618 | 631 | 687 | 754 769 | 807 | 820 | 845 | 885 | 897 | 950
920 104 | 145 | 190 | 234 | 276 | 293 | 360 | 404 | 445 | 528 | 610 | 625 | 690 | 705 | 772 | 852 869 | 920 | 932 | 965 | 1010|1030 | 1090
1020 140 | 183 | 225 | 270 | 314 | 332 | 404 | 445 | 488 | 573 | 659 | 677 | 745 | 763 | 830 | 914 932 | 982 | 1000 | 1030 | 1080 | 1100 | 1160
1220 194 | 240 | 285 | 330 | 375|394 | 467 | 515 | 559 | 650 | 743 | 760 | 840 | 860 | 935 | 1030 | 1050 | 1110 | 1130 | 1160 | 1220 | 1240 | 1310
1420 240| 297 | 347 | 397 | 446 | 465 | 548 | 600 | 650 | 754 | 858 | 883 | 970 | 990 | 1080 | 1190 | 1220 | 1280 | 1310 | 1350 | 1420 | 1440 | 1530
1620 270| 325 | 380 | 440|495 520|612 | 673 | 730 | 850 | 965 | 990 | 1080 | 1110 | 1200 | 1320 | 1340 | 1410 | 1440 | 1490 | 1560 | 1580 | 1680
1820 300 | 360 | 425 | 487 | 550 | 577 | 675|737 | 800 | 930 | 1050 | 1080 | 1180 | 1200 | 1310 | 1430 | 1450 | 1530 | 1550 | 1600 | 1680 | 1710 | 1800
2020 330| 400 | 470 | 539 | 605|633 | 738|806 | 880 | 1020 | 1150 | 1180 | 1280 | 1310 | 1420 | 1550 | 1580 | 1660 | 1690 | 1740 | 1820 | 1850 | 1960
ITnockas 32| 42 | 52 | 63 | 76 | 85 | 98 | 109 | 120 | 138 | 156 | 160 | 175 | 178 | 194 | 210 214 | 223 | 227 | 235 | 245 | 248 | 262
cTeHka*

* TloTepu Temia AJsl MIIOCKON CTEHKH MPUBEICHBI B B1/M?




Tab6muma 2.2

HOpMLI TNMOTEPH TCIJIAa U30JIMPOBAHHBIMU MMOBEPXHOCTIMHU Ha OTKPBITOM BO3JYyX€ C pacquHOﬁ TeMnepaTypoﬁ BO3ayXxa ts =5°C

Hapy>xHbrit IMotepu Terna (Bt/m) npu Temmepatype Termorocuress, °C
auameTp, MM | 50 | 75 | 100 | 125 | 150 | 160 | 200 | 225 | 250 | 300 | 350 | 360 | 400 | 410 | 450 [ 500 510 | 540 [ 550 | 570 | 600 [ 610 | 650
10 11| 16 | 23 | 28 | 33 | 35 [ 45 | 50 | 55 66 76 79 89 91 100 | 110 111 | 118 | 120 | 124 | 130 | 132 | 140
20 13| 21 | 27 | 34 | 40 | 43 | 53 | 60 | 67 81 93 96 | 107 | 110 | 120 | 133 136 | 144 | 146 | 151 | 159 | 161 | 172
32 16 | 23 | 31 | 38 | 46 | 50 | 62 | 70 | 78 92 | 109 | 112 | 125 | 128 | 140 | 155 158 | 167 | 170 | 176 | 185 | 190 | 200
48 20 | 30 | 38 [ 46 | 55 | 59 | 73 [ 82 | 91 [ 109 | 126 | 130 | 144 | 148 | 162 | 179 183 | 193 | 197 | 204 | 215 | 218 | 231
57 211 32 | 42 | 51 | 60 [ 64 | 78 | 88 | 97 [ 116 | 135 | 138 | 154 | 156 | 172 | 191 195 | 206 | 210 | 217 | 228 | 232 | 246
76 241 34 | 45 | 56 | 67 [ 70 | 87 | 98 | 109 [ 129 [ 151 | 155 | 172 | 176 | 193 | 215 219 | 231 | 235 | 244 | 257 | 260 | 277
89 271 40 | 51 | 62 | 73 [ 77 | 91 |106| 117 | 139 [ 161 | 166 | 183 | 187 | 206 | 229 233 | 247 | 251 | 260 | 273 | 278 | 296
108 30 ] 43 | 54 | 68 | 80 | 84 | 103|115 127 | 151 [ 175 | 180 | 200 | 204 | 223 | 247 252 | 266 | 272 | 280 | 295 | 300 | 318
133 36 | 50 | 64 | 77 | 90 [ 95 | 115|124 | 141 | 168 | 194 | 199 | 220 | 225 | 246 | 273 277 | 294 | 299 | 309 | 325 | 330 | 350
159 40 | 52 | 65 | 83 [ 98 | 103|125 (140 | 154 | 182 | 212 | 218 | 240 | 245 | 269 | 300 304 [ 320 | 326 | 338 | 355 | 361 | 385
194 46 | 63 | 78 | 94 [110 115|141 (157 | 172 | 203 | 234 | 241 | 265 | 270 | 297 | 328 335 [ 355 | 360 | 374 | 392 | 400 | 424
219 521 69 | 85 |102|119 (125|150 ) 167 | 183 [ 216 | 250 | 257 | 283 | 289 | 316 | 350 356 [ 377 | 383 | 363 | 417 | 424 | 450
273 57 | 76 | 93 | 111|130 (136 |165)183 | 202 | 238 | 274 | 281 | 310 | 313 | 347 | 383 390 [ 413 | 420 | 435 | 457 | 465 | 494
325 65 | 85 | 105 | 125|146 [ 154 | 185|205 | 226 | 266 | 305 | 313 | 345 | 353 | 385 | 425 434 | 458 | 466 | 482 | 507 | 514 | 547
377 70 | 94 | 115 | 137 | 159 [ 166 | 200 | 223 | 245 | 289 | 333 | 341 | 378 | 385 | 422 | 467 475 | 503 | 511 | 530 | 557 | 565 | 600
426 77 |1 102 | 125 | 149 | 172 [ 181|219 | 243 | 267 | 314 | 362 | 372 | 409 | 420 | 460 | 508 518 | 541 | 556 | 575 | 604 | 615 | 653
478 90 | 115 | 140 | 165|190 [ 200 | 241 | 266 | 291 | 341 | 391 | 400 | 440 | 450 | 491 | 543 552 | 583 | 592 | 613 | 643 | 653 | 693
530 95 | 122 | 150 | 178 | 205 [ 216 | 260 | 287 | 315 | 370 | 424 | 435 | 478 | 489 | 531 | 585 596 | 627 | 638 | 660 | 691 | 702 | 744
630 108 | 140 | 170 [ 203 | 233 | 246 [ 296 | 332 | 357 | 419 | 481 | 494 | 543 | 555 | 605 | 666 678 | 714 | 726 | 750 | 787 | 799 | 848
720 121) 155 | 188 | 222 [ 257 | 270 | 323 | 357 [ 390 | 457 | 523 | 536 | 589 | 602 | 655 [ 720 733 | 772 | 785 | 811 | 850 | 863 [ 913
820 143 | 182 | 220 [ 257 | 296 | 310 [ 372 | 417 | 447 | 522 | 597 | 611 | 670 | 682 | 744 | 817 832 | 875 | 890 | 918 | 962 [ 976 | 1030
920 165) 205 | 246 | 290 [ 332 | 348 | 415|466 [ 500 | 585 | 671 | 688 | 756 | 775 | 842 | 926 943 | 995 | 1010 | 1040 | 1090 | 1110 | 1170
1020 190) 238 | 282 | 330 [ 375 | 393 | 467 | 524 | 561 | 655 | 750 | 767 | 841 | 860 | 936 [ 1030 | 1050 | 1110 | 1110 | 1160 | 1220 | 1240 | 1310
1220 216| 272 | 325 | 382 | 434 | 455 | 542 | 595 | 652 | 761 | 871 | 894 | 983 | 1000 | 1080 | 1190 | 1210 | 1270 | 1290 | 1330 | 1390 | 1410 | 1490
1420 234 292 | 351 | 410 | 467 | 490 | 584 | 643 | 701 | 816 | 931 | 954 | 1050 | 1070 | 1150 | 1270 | 1290 | 1360 | 1380 | 1420 | 1490 | 1510 | 1600
1620 273 | 335 | 395 | 455|517 [ 540 [ 638 | 695 | 757 | 877 | 995 | 1020 | 1110 | 1130 | 1230 | 1340 | 1360 | 1440 | 1460 | 1500 | 1570 | 1590 | 1680
1820 313 | 377 | 444 | 508 | 574 | 598 | 702 | 766 | 831 | 958 | 1080 | 1110 | 1200 | 1230 | 1330 | 1450 | 1417 | 1540 | 1570 | 1610 | 1680 | 1710 | 1810
2020 331| 400 | 474 | 543 | 613 [ 640 | 751 | 824 | 891 | 1030 | 1170 | 1200 | 1300 | 1330 | 1440 | 1570 | 1600 | 1680 | 1710 | 1760 | 1850 | 1880 | 1980
[Tnockas 38| 49 | 58 [ 69 | 80 | 83 | 100 [ 110 | 120 | 138 | 157 | 160 | 175 | 178 | 192 | 209 213 | 223 | 227 | 233 | 243 | 247 | 260
CTeHKa™

= 2
* HOTepI/I TCIJIa 1)1 IJIOCKOU CTCHKHU IIPHUBEICHBI B Br/™m




PA3JEJI 3. OBCJIE/JOBAHUE HQBEPXHOCTEFI HATPEBA ITAPOBBIX
BOJOI'PEMHBIX KOTJOB

O01mMe moJI0KeHUs

1.1 IToBepXHOCTBIO Harpesa craroHapHoro kotina B coorsercTBuu ¢ 'OCT 23172-78 Ha3biBaeTcs
9JIEMEHT KOTJa, HeOOXOIUMBIH /Il Iepelauyl TeIJIOThl pabodeli cpeie WM BO3AyXY.

1.2 Matepuaiibl U3 KOTOPBIX U3TOTOBJICHBI IOBEPXHOCTH HArpeBa, BHIOPAHBI C YUETOM IapaMeTpoB
BHYTPEHHEH 1 BHEIIHEH cpell, B 3aBUCUMOCTH OT YCIJIOBUI UX PaOOTHI.

1.3 TpyOel moOBepXHOCTEH HarpeBa, TPYOOIPOBOIOB W KOJUIEKTOPOB pPAa0OTAIOT B TSIKENBIX
ycnoBusix. K ux xauecTBy mpenbsBIIAIOTCS BBICOKHE TPEeOOBaHMWS, TaK KaKk OT 3TOTO B 3HAYUTEIHHOU
CTEIICHHU 3aBHCHUT HAJEKHOCTh pabOTHI KOTIA.

1.4 OOGcnemoBanWe TIOBEPXHOCTEH  HAarpeBa  BBIMONHSACTCS  OpTaHU3aIMel, HMeEIomen
JWLEH3UPOBAaHHBIX CIICIHMAINCTOB B 00NacTH TemioBuAcHHSA. OCHOBaHMEM JUIA IPUBJICUCHUS
CHeNHANH3UPOBaHHON opraHu3anuu sBisitorcs [1TD snexTpudecknx CTaHIWA W ceTel Poccuiickoit
tdbenepanuu, PJ1 34.20.501-95, uza. 1996 roxa (I1.4.3.23) u MecTHAst HHCTPYKIIUS, PErIIaMEHTHP yIOIIast
rpaduK NepHoIUYHOCTH OYUCTKH OBEPXHOCTEH HAarpesa.

1.5 OcHOBHOE BHMMaHUE NPH 00CIIeI0OBaHUH yJenseTcs, Kak BU3yalbHOMY OCMOTpPY TOBEPXHOCTEH
HarpeBa Ha TMpEIMET BBIBICHHS BUIUMBIX HapyIIeHWH, TaKk M TEIJIOBU3HOHHOW CBhEMKeE,
OCYLIECTBIISIEMO# B 30HaX MPSIMOW BUJMMOCTH TPyO MOBEPXHOCTEI Harpesa KoTa.

Ioaroroska k TepMorpadguueckoMy 00c/ieJ0BAHNIO U BHLIOOP U3MEPHUTEJIbHBIX NIPUOOPOB

2.1 OnpenensroTcs MOPSIOK U HaYaIbHAs TOYKA OCMOTpPA M ChEMKH TPYO IMOBEpXHOCTEH Harpesa.

2.2 Bribupaetcs criocod MapKHPOBKH 3a0paKOBAaHHBIX yIaCTKOB TPYO (MeI, YrOJeK ! T.II.).

2.3 Wzywarorcs (eciu TPOBOIMINCH) TPEIBIAYIIHE OOCIIENOBaHUS IIOBEPXHOCTEH HarpeBa H
MEePUOJNYHOCTD UX OYHCTKH.

2.4 BpiOOp TemaoBH30pa OMNPEAENSETCS KOMIAKTHOCTHIO M CPaBHUTENBHO HEBBICOKUMU
TpeOOBaHUSIMH MO ero pasperaronieil crnocooHocTu. Hanpumep MOXKHO MOPEKOMEHIOBATh TEIIOBH30D
Ha MUPOBUIMKOHE C YyBCTBUTEIHLHOCTBIO 1°C, 4TO CYIIECTBEHHO CKaXKETCS Ha CHW)KEHHU CTOUMOCTHU
JTaHHOH paOOTHI BBUY MCIIOJIB30BAaHHS HEAOPOTOH MOJIENIN TEIUIOBU3NOHHON KaMepHl.

2.5 Vcnonb3oBaHue MHPOMETPA, KpallHE 3aTPYAHUT BBIMIOJHEHHUE PAaOOTHI M3-3a HEOMPABJAHHOTO
YBEIMYECHUS] BpEMEHH OcMOTpa. UTOOBI yMEHBIINTH IOTEPH MO BPEMEHH PEKOMEHIYETCs, B KpaiHeM
ciry4ae, NCIIOJIb30BATh MUPOMETP C JIA3EPHBIM LieNIeyKa3aTeIeM.

IIpoBenenue o0c1e0BaHUSA

3.1 BusyanbHBI OCMOTp COBMEIIAETCS C TEIIOBU3MOHHOW CHEMKOH TpyO MOBEpXHOCTEH HarpeBa
KOTJIa Ha YydYacTKaXx WX TpsAMOH BHAMMOCTH, (KelaTeslbHa, HO HeoOs3aTelbHA  3aIlUCh
TepMorpadguyeckol KapTHHKA Ha BHIECOMAarHUTO(QOH WM JMCKETY AJs IMOCJEAYIOIIEro CO3/aHMs
apXUBHOH 0a3bl), HA BBIBEJICHHOM U3 Pa0OTHI KOTIIE.

3.2 Ter10BU3HMOHHBII KOHTPOJIb 3a0UTOCTH TPYO MapOBBIX M BOJOTPEHHBIX KOTJIOB IIPOBOAUTCS KaK
Ha CTa/INU 3aBEPUICHUS KalUTAIBHOTO WM CPEIHET0 PEMOHTA, TaK M JI0 HETO.

3.3 lns mpoBeAeHUs TEIUTOBH3MOHHOTO 00CiIeJoBaHUsS 00ecieyuBaeTCs moavya Terioi Boasl (40-
60°C) uepe3 MOBEPXHOCTU HArpeBa KOTIA.

3.4 B npornecce trepmorpadun MapKUpyIOTCst (OTMEUYAIOTCS) YYAaCTKH 3a0UTHIX TPYO M MOMEYa0TCs
nedekTsl, BBISIBICHHBIE INPH BH3YaJbHOM OCMOTpe (PEKOMEHJIyeTcs 3allich Ha BHJIEOKaMepy ¢
NPUBS3KOH K MecTy aedexTa).

3.5 OcMOTp HpPOU3BOIUTCA C yYacTHEM OTBETCTBEHHOIO MPEACTaBUTENS 3JIEKTPOCTAHLMU IS
MOSCHEHUH M (PUKCAIIH BBISIBICHHBIX J€(PEKTOB.

3.6 Pesymbrathl ocMOTpa O(OPMISIIOTCS COBMECTHBIM aKTOM, B KOTOPOM IEPEUUCIISIOTCS
oOHapyXeHHbIe TOe(GEeKTHl M IMPH CPOYHOW HEOOXOTUMOCTH, OIPENEIISIOTCS MEPOIPHATHS IO WX
YCTpaHEHHIO.

3.7 Ilpn mpoBeZEHWH TEIJIOBU3MOHHOTO M BH3YalbHOTO O0OCIEIOBAaHUS TPYyO IOBEpXHOCTEH
HarpeBa KOoTJia HeOOXOAMMO CTPOTO BBIIOIHATE MPaBIIIa TEXHUKH O€30MIaCHOCTH.

AHajau3 MaTepuaJioB 00c/ieloBaHusA TPYO MOBEPXHOCTel HarpeBa KOTJIa

4.1 Tocne mpoBeneHust ocMOTpa M cOopa pa3nuyHOil MHQOpPMaNWK, TPOU3BOJUTCS aHAIHM3 BCEX
MOJIYYCHHBIX MaTepHajoB, BBISBICHHE BO3MOXKHBIX IPHYMH MOBPEXJICHUN M OICHKA UX BIIMSHUS Ha



COCTOsIHME TPYO TIOBEpXHOCTEN Harpesa.

4.2 Tlpu BU3yaIbHOM OCMOTPE BBISBIISIOTCS CICAYIOMINE TPYIIIHI 1e(EKTOB:

- neeKThl MPON3BOJICTBA TPYO METATYPrUYECKOTO MPOUCXOXKICHNUS (TIIICHBI, 3aKaThl, TPEIIUHBI U
T.IL);

- neexThl TepMUUECKOH 00paboTKH (KOppO3usl, OKaTMHOOOPa30BaHUs U T.J.):

- TEXHOJOTWYeCKHe Ne(eKThl, BOHUKAIONIME IPHU HW3TOTOBICHUH, MOHTa)XXE M PEMOHTE KOTJIA
(rodps! Ha THYTHIX yYacTKax TPyO, YTOHEHHE CTEHOK, BMSITHHBI, 3aAUPHI U T.J1.);

- Hapy>KHbIE 3arps3HEHHs IOBEPXHOCTEH Harpesa (Caxa, IJIaK030JI0BbIE OTJIOKEHUS U T.11.).

4.3 3a0WUTOCTh WM YacTHYHAs MPOXOJIMMOCTb TPYO IOBEPXHOCTEH HarpeBa OMNpeEAeNseTcs IMpH
TIOMOIIIM TETIOBH30Pa, KOTOPHIH JaeT TepMorpaMmy puc. 3.1, Tie TeMHBIH B CephIii IBET (XOJIOIHBIN)
COOTBETCTBYET HEMPOXOJUMOCTH TPYOOK, COOTBETCTBEHHO Oemblii (TOopsumil) yKa3plBaeT Ha
HOPMaJIbHOE COCTOSIHHE JAaHHOTO yJacTKa MOBEPXHOCTU HarpeBa. 3a0HTOCTh TPYOOK OmpeaenseTcs
CJICAYIOLIVMH BHYTPEHHUMH «3arpI3HCHUIMIN:

- IOCJIEMOHTAKHAsI 3arPSI3HEHHOCTh ITOBEPXHOCTH KOTJIA M3-3a OTJIOKCHHS Ha HEH OKCHJIOB JKele3a.

- 3arpsI3HEHHOCTH CBAPOYHBIM I'PATOM, IECKOM, 3e€MJIEH M APYTUMH MOCTOPOHHUMH IIPEIMETaMH,

- OKCILTyaTallMOHHas 3arpsA3HCHHOCTb BHyTpeHHeﬁ TMOBEPXHOCTU KOTJa HM3-3a OTJIOKCHUM B BUAC
KaJIbLIUEBbIX COCJUHEHUIN U OKCUOB XKelle3a.

Hopmaassas Tpyvoa

Jabwras Tpyoa

Puc.3.1 Tepmorpamma TpyO MOBEpXHOCTEH HarpeBa KoTJia

4.4 TemmoBU3MOHHBIH KOHTPOJNH TPyO MOBEPXHOCTEH HArpeBa KOTIa HE JAaeT OIHO3HAYHOTO
TONKOBAHMS XapaKTepa BHYTPEHHUX OTJIOKEHHH (HEOOXOAMMBI TOCIEYIONIHe J1adopaTopHBIE
HCCIICIOBaHMSA), HO TIO3BOJISACT MONYYUTh OOIIYI0 KapTHHY COCTOSIHUS IMIOBEPXHOCTEH HarpeBa KOTJa B
30HaX BO3MOXHOT'O BU3YaJbHOI'O OCMOTpA.

4.5 Jns ycrpaHeHHWs OOHApYXCHHBIX Ne(EeKTOB M JaJbHEHIIEro WCKIIOUCHHS (3aMEINICHHS) WX
pa3BUTHA PEKOMEHIYETCS MOJJICPKKAa ONTHMAJIBHBIX PEKHAMOB pPabOTHl KOTJIAa M IPUMCHECHHUE
MEXaHU3UPOBAHHBIX CUCTEM KOMIUIEKCHOW OYHMCTKH (TIapOBBIE, BO3AYIIHBIE WA BOJSHBIC amlmapaThl,
YCTpOHCTBAa WMIYJIBCHOW OYHMCTKH, BHOPOOYHMCTKH, MPOOCOYUCTKH W Ap.). [IpeqHasHAUYeHHBbIE IS
3TOTO YCTPOMCTBA, a TAKXKE CPEJCTBA IUCTAHIIMOHHOTO U aBTOMATUUYECKOTO YIIPAaBJICHUS UMU JTOJKHBI
OBITH B IOCTOSSHHOM TOTOBHOCTH K JE€HCTBHIO.

4.6 TemnoBU3HOHHBIA KOHTPOJb TPYO MOBEPXHOCTEH HAarpeBa KOTIa PEKOMEHAYETCS TPOBOIUTH
BCAKHAH pa3, KOrJa KOTEJI BBIBOJAWUTHCS M3 PAa0OTHI, BBUIY HEOONBIIMX 3KOHOMHYECKHX 3aTpaT U
BaXHOCTH JaHHOTO METOJa, YTO IIO3BOJIACT IOJNYYUTH JOCTOBEPHYI WH(POPMALUIO HA TEKYIIUI
MOMEHT BPEMEHH C HAKOIUICHHEM W HCIOJIB30BAaHHEM €€ B IMOCICAYIONIMX PEMOHTHBIX padoTax u
9KCIUTYaTallHOHHBIX PEXKUMAaX.



PA3JIEJI 4. IbIMOBBIE TPYBbI
O01He MoJI0KeHUsT

1.1 OGcnenoBanue IBIMOBOW TPYOBI MPOU3BOJMTCS C LEIbI0 M3YYSHHUSI €€ COCTOSIHMS B Ipolecce
akcrryaTtanuu. Onpezensercs HeoOXOIUMOCTh MPOBEJICHNUSI PEMOHTa U €ro 00beM, HEOOXOAUMOCTh
OCYLIECTBJICHHUSI PEKOHCTPYKLHUM, C LEJNbI0 YCTPaHEHHS WJIM TIPEJOTBPAILCHHUS IPOLECCOB,
OKa3bIBAIOLIMX BPEAHOE BIMSHHE HA HECYIIYIO CIIOCOOHOCTH U JIOJATOBEYHOCTH TPYOHI.

1.2 OO6cnenoBanue IHIMOBON TPYOBI BBINOJHSETCS OpraHM3aliield, UMEroNel JIMIeH3UPOBaHHbBIX
CIEIHUATNCTOB B oOsacTu TemutoBuAcHUs. OCHOBaHMEM Ul NPHUBICUCHHS CIHEIUATM3UPOBAHHON
opranm3amyy, sBistorcss [ITD snexrpuueckux craHmuii m cereit Poccmiickoit ®epepannmu, P[]
34.20.501-95, u31.1996 roma. (1m.2.2.6. "/IpIMOBBIE TPYOBI AJIEKTPOCTAHIHUN M Ta30XOABI JOJDKHEI
MOABEPTaThCsl HApYKHOMY OCMOTPY OZIMH pa3 B IoJ - BECHOH. BHyTpeHHee oOcneioBaHNe ABIMOBBIX
TpyO MOJDKHO MPOM3BOIUTHCS Yepe3 5 JIET MOCie UX BBOJA B OKCILTYaTaINIo, & B JAIBHEHIIIEM 110 Mepe
HEOOXOIMMOCTH, HO He pexe | pasa B 15 mer. BHyTpenHee oOciemoBanme TpyO ¢ KHPIHYHOH U
MOHOJIUTHOHM (yTEepOBKOI, MOXKET OBITh 3aMEHEHO TEIUIOBU3MOHHBIM, C YaCTOTOH 0OCIeIOBaHMS HE
pexe 1 paza B 5 ner, ("MHCTpyKIHMS [0 9KCILUTyaTalluy JKeIe300€TOHHBIX JBIMOBBIX TPYO M ra30Xx0J10B
Ha TEIUIOBBIX ANEKTpocTaHIUAX" U "MHCTPYKLMS 10 SKCIUTyaTalluk METANIMYECKUX IBIMOBBIX TPYO Ha
TEIIOBBIX ANeKTpocTanusx" - ooe CLIHTU OPI'POC, 1970).

1.3 OcHOBHOE BHHMMaHHE IPHU OOCIEIOBAaHMHU YHAENSAETCS, KAK BU3yaJIbHOMY OCMOTPY COCTOSIHUS
TpyYOBI C 3eMJIN C IOMOIIBIO OWHOKIIS, TaK M TEIIOBU3HOHHOM ChEeMKE, OCYIIECTBISIEMON KaKk MUHUMYM
¢ Tpex Ttouek (Puc.4.1) mo Bceit BeIcoTe TPYOBI M IO BCEMY MEPUMETPY C MOCIEAYIOMEH 3aIHChI0 Ha
BHACOMAarHUTO(OH (OO0 APYTro HOCHUTEIh WHPOPMALIUHU) C MOCIeAYIomeH 00paboTKOH pe3yabTaToB
TepMorpadupoBaHus Ha KOMITBIOTEPE.

I[MoaroroBka Kk BU3yajibHOMY H TepMorpaduueckoMy 00c/1eI0BAHUIO ILIMOBOI1 TPYObI

2.1 Onpenenenue Harboee yA0OHBIX TOUEK ChEMKH M OCMOTPA JILIMOBOM TPYOBI.

2.2 llepen BbINONHEHHEM pabOTHl HEOOXOIUMO IPOBECTH O3HAKOMIICHHE C TEXHUYECKOU
JIOKyMEHTaIieH (IacrmopToM) JIMOBOM TPYOBI.

2.3 W3zywaroTcs mpenaplaynide OOCIeZOBaHHUS ABIMOBOM TPyOBI M CBEACHHS O MPOBEIEHHBIX
pEMOHTaX.

2.4 CpeMKa ¥ OCMOTp JIBIMOBOH TpYOBI JIOJKHBI IPOBOUTHCS B MTACMYPHBIN JIeHb (JINOO B HOYHOE
BpeMsl), MaKCUMAaJIGHO MCKIII0Yasi, BIMSHUE COTHEYHOH pajnalvy.

IIpoBenenue o0c1e0BaHUSA

3.1 OGcrnenoBanme ABIMOBOW TPYOBI TIPOU3BOAMTCS IUISI BEISBICHUS NS(PEKTOB, MOSBUBIINXCS MPH
BO3BEJCHUH TPYOBl M ee dKcIuTyaranuu. [Ipn 3TOM onpenensioTcs XapakTep M pa3Mmepbl JIe()eKTOB,
AHAJM3UPYIOTCSl PUYMHBI MX BO3HMKHOBEHHMS, & TAK)KE YCTAHABIMBAIOTCS (OPHEHTHPOBOYHO) BpEMsi
UX TOSBJICHUS W BO3MOXXHOCTH JAaibHeiniero pas3sutus. [lpu oOcienoBaHMU JBIMOBOW TpPYOBI
OJTHOBPEMEHHO MPOU3BOJIUTCSI OCMOTP MOACOCIMHEHHBIX K HEl ra30X0/10B.

3.2 Tlepen ob6cnemoBaHuEM ABIMOBOW TPyObl HEOOXOAMMO O3HAKOMHUTHCS C MMEIOIIEHCS Ha Hee
JIOKYMCHTAIUCH:

3.2.1 ¢ mpoekTOoM TPYOBI AN O3HAKOMIICHHS C e€¢ OoOmeld KOHCTPYKIUECH W OTACIbHBIMH
3JIEMEHTAaMH, IPIMEHEHHBIMI MaTepHAIaMI;

3.2.2 ¢ [NOKyMEHTalMeHW II0 CTPOMTENbCTBY TpPYOBI - JUII O3HAKOMIJICHHMS C W3MEHEHHSMH,
BHECEHHBIMHU B IIPOEKT BO BPEMS CTPOHMTENILCTBA, YCIOBUSMH CTPOUTEIHCTBA, MEPHOZOM BO3BEICHHMS
"31uMa, JIeT0" ¥ IPYrUMHU 0COOECHHOCTSIMH;

3.2.3 ¢ ycnoBHSMH JKCIUTyaTalll TPYOBI AJIsI OLIEHKH BIUSHUS 3KCIUTyaTallMOHHBIX (haKTOPOB Ha
pa3BuTHE Ae(DEKTOB.

3.3. IIpu obcnenoBaHNN IBIMOBOW TPYOB!I POM3BOIMTCS 3aIHCh TEPMOTpaprIeCcKoi KapTHHKU Ha
BU/IEOMarHUTO(OH WK JMCKETHI JUIs MTOCIIEAYIOIIEr0 aHAIN3a H300paKEeHHSI.

3.4. OcHOBHOE BHHMMAaHHE NpH OOCIECTOBAHWU TPYOBI YAETSIETCS €€ HECYIIUM KOHCTPYKITHSIM:
(hyHAaMEHTY WM OTIOPHOM YacTH, CTBOIY, (yTEepOBKE, pACTSHKKAM M aHKEPHBIM YCTPOWCTBAM H T. [I., @
TaKOKe MOBPEXKAECHUSIM, 0OHAPYKEHHBIM IIPU paHee MTPOBEJCHHBIX OCMOTpPAX.

3.5. OcMOTp HapyXHOW TIIOBEPXHOCTHM BHauajle HPOU3BOIUTCS C IIOMOLIbIO OWHOKISA JUIs
YCTaHOBIICHUS KPYTTHBIX Ae(EKTOB.

3.6. [Ipu ocMOTpe HAPYKHOW MOBEPXHOCTH JKEIE300CTOHHOM TPYOBI BBISBISIFOTCS: MECTa OTKPBITOU
apMatypsl M MeCTa C NPOrHOaMu BEPTUKAIBGHOH apMarypbl, BEPTHUKAIbHBIE M T'OPU3OHTAJIbHBIC



TPEIIMHBI, BBITyYCHHBIC MECTa B 3AIIUTHOM Clo¢ OETOHA, OTCIOCHMS M CKOJbl OETOHA, OTCIOCHHS
KPYITHOTO 3aIlOJIHUTEINS WM apMaTypbl OT IIEMEHTHOTO KaMHs, HAJIW4HE KPYMHOIOPUCTOro OETOHa,
MmecTa Teued m npyrue aedextsl. IIpyn 5TOM BHMMATENbHO OCMAaTPHBAIOTCS IIBBI OCTOHHPOBAHUS H
COXpPaHHOCTb MapKEPOBOYHOM OKPACKU MTOBEPXHOCTH.

3.7. Tlpu ocMoOTpe MOBEPXHOCTH METAJUIMYECKOH IBIMOBOMH TpPYOBl yCTaHABIMBAIOTCS MecTa
MOBPEX/ICHUH BCIeICTBHE Ae(DEeKTOB KOHCTPYKLIMH, HEKaYeCTBEHHOTO MOHTaXa, OOIINPHON KOPPO3HH
C Hapy>KHOM CTOPOHBI.

3.8. IIpu ocMoTpe Hapy>KHOI MOBEPXHOCTH KHUPIIUYHOM JBIMOBOI TpYOBI BBISBISIOTCS TPEIMHBI,
MeCTa pa3pylLIeHUusl KIaJKU OT MONEPEMEHHOI0 3aMOpPaKMBaHMA U OTTAMBAHUS WIM BBIKPAIIMBAHUS
KUPITHYa U IpoYne Ae(eKTsI.

3.9. OcMOTpBl OBIMOBOM TPYOBI HPOM3BOIATCA C YYacTHEM OTBETCTBEHHOTO IIPEICTABUTEINS
3MEKTPOCTAHINH TSI HOSICHEHUH M (DUKCAIINH BBISIBICHHBIX JIE(EKTOB.

3.10. TermroBU3HOHHAs ChEMKa IBIMOBOW TpyO®RI mpoBomutcs ¢ paccrosHus 80-100 MeTpoB c
PUMEHEHNEM 00BEKTHBA 7 TPAIYCOB 110 KaJIpaM, ¢ MOCIEAYIONINM UX MOHTaXXOM TP KOMITBIOTEPHON
00paboTke. YBeIW4YeHHE PACCTOSHUS TMPH CheMKe TPYOBI, a TaK K€ HEONarompHsATHBIC MOTOJHEBIC
yCioBUA TMPUBOIAAT K HCKAXKCHHUIO TEMIICPATYPHOTO TIOJIA M KaK CJICACTBUE K HEBO3MOXHOCTHU
KaueCTBEHHOTO OIPEJCICHUS] TEMIEpaTypHBIX aHOMaJuid Ha moBepxHocTH TpyOsl. Ha Puc.4.1
MIPUBEJICHA CXeMa PacIoIoKeHHS OlepaTopa MpH CheMKe.

3.11. PesynbraThl ocMOTpa TPYOBl OOPMIISIOTCS COBMECTHBIM aKTOM, B KOTOPOM MEPEUUCIISIOTCS
oOHapyXeHHbIC Je()EeKThl U, NPU CPOYHOH HEOOXOIUMOCTH, OIMPEICIAIOTCS MEPOIPHUITHA M0 HX
YCTpPaHEHUIO C YKa3aHHEM CPOKOB.

3.12. Ilpu mpoBeneHnM oOcCIEIOBaHMS HEOOXOAMMO CTPOTO BBINONHATH MPaBWIA TEXHUKH
0e30MacHOCTH.

Oo0padoTka MaTepHuaJIOB TEIVIOBU3UOHHOM ChbeMKH ABIMOBOM TPYObI

4.1. TemnoBU3HOHHAS ChEMKa ABIMOBON TPYObI TEIUIOBH30pOM (MPeAnodTUTENnbHO §8-12 (UM)
paspemaromieit cnocobHocThIO He Meree 0,1 °C.

4.2. OO6paboTka pe3yJbTaTOB TEePMOrpapUpPOBAHUS OCYIICCTBISCTCA HAa KOMIBIOTEpE, II0
CIELUAJIBHON MPOrpaMMe C OIpe/elieHHEM PEalIbHOr0 TEMIIePaTypHOro IMOJisl MO BCeil MOBEPXHOCTH
TPYOBI ¥ BBISIBJICHHSI aHOMAJIbHBIX TEMIIEPaTypHBIX 30H.

4.3. PacneuaTka TepMOTpaMM BBIIOJHIETCS Ha IBETHOM IIPHHTEpPE B IBETE, JHOO B CEPBIX
MOJIYTOHAX, /1€ KAKAOMY LIBETY WIH OTTEHKY COOTBETCTBYET CBOSI TEMIIEPATYpa.

OtnenbHBIE TEPMOTPaMMBl  MOHTHPYIOTCSL MEXIY COOOM Tak, 4YTOOBI TOJIyYUTH OOIIYIO
TEepPMOTpaMMy o BeIcoTe TpYOHI, (Puc 4.2).

Pacyer TemnepaTypbl HOBepPXHOCTH ILIMOBOM TPYObI

JIy1sl OLIEHKH COCTOSIHUS JHIMOBOW TPYOBI IIPOBOJATCS TEINIOTEXHUYIECKUE PACUEThI, TIO3BOJISIONINE
OLICHUTh AaHOMaJINH, BbISBJICHHbIC NIPH MH(pakpacHOM KoHTpose. [Ipu 3TOM KOHEeuHas 1eJib PacueToB
CBOJIUTCA K OIPEICNICHHIO TEeMIIEpaTyp Ha HapYyXHOH IOBEPXHOCTH CTBOJIA TPYOBI, HCXOIS U3
MPEION0KEH!ST COOTBETCTBUSI KOHCTPYKLMH JABIMOBOM TpyOBI IPOEKTHOH, CpaBHEHHE HX C
TEeMIEepaTypoil aHOMAaJbHBIX YYacCTKOB (OOHAapyKEHHBIX C MOMOIIBIO TEIUIOBH30pA) U OMpEAeIeHUE
BO3MOKHBIX NPHYMH 3TOTO HECOOTBETCTBHA. I[IpMMEHHTENBPHO K JBIMOBBIM TpyOam, HCKOMas
TeMIepaTypa Hapy>KHOH ITOBEPXHOCTH ONpeeNnseTcs o GopmyIe:

tn :tn +(te _to)‘% )

rue t, - eMnepatypa i-ro ciost creHkH, °C;
t, - TeMneparypa yXoIsIIIUX JBIMOBBIX Ta30B, °C;
t, - Temneparypa HapyxHOro Bo3nyxa, °C;
R, - TEPMHYECKOE CONPOTUBICHHE TEIIOOTAAUe CO CTOPOHBI OKPYXKAIOIIEro Bo3ayxa, M>°C/Br;
R, - cymmapHOe TepMHuYecKoe CONpOTHBIIEHHE, M%°C/Br;

. 2
rzie o, - KoOQUIHMEHT TeII00Ta4u OT HapYKHOW MOBEPXHOCTH K OKpYKalolemy Bo3ayxy, Br/m*-°C;



0,66
a,, =6,3(xV,)"",

e kV, - CKOPOCTh BETPa Ha YPOBHE COOTBETCTBYIONIEH OTMETKHU C YUETOM BBICOTHI, M/C;
RO = Re +XR+ Rn

R, -CONPOTHBIICHHE TEIIOOTAYE OT JAHIMOBBIX Ta30B K (yTepoBke, M*-°C/BT.

R =",
.

rie o, - Ko3(GUIUEHT TeIUIOOTAA4YU OT ABIMOBBIX Ia30B K (yTepoBKe, 3aBHCALIEH OT CKOPOCTH
JIBIMOBBIX Ta30B, HX COCTaBa M APYrux daktopos, Br/m*-°C;
YR - o0liee TEpMHUYECKOE CONMPOTUBICHHE BCEX KOHCTPYKTHUBHBIX CJOEB JBIMOBOH TpyOHl,
M*°C/Br;
1

>R=

)
1
A
2,00
rre 2 - Ko3QPUIHEHT TeIIoNnPOBOJHOCTH KOHCTPYKTHBHOTO ciiosi, BT/M*-°C;
O - TONIMHA KOHCTPYKTUBHOIO CIIOS. M.

AHaJIN3 MaTepuaJIoB 00cie10BaHusl AbIMOBOM TPyObl. CocTaBiieHHE O0TYeTa

5.1. Tlocme mpoBeneHHUsT OCMOTPOB, cOOpa pa3NMYHBIX CBEICHUH, BBITOJHEHHS HEOOXOIMMBIX
M3MEPEHUI M pacdeToB, MPOM3BOANTCS aHAIN3 BCEX IOIYYEHHBIX MAaTEPHANIOB, BBIIBICHHE NPHINH
MOBPEXCHNH, OLICHKA MX BIIMSHUS HA COCTOSHUE TPYObI, €€ HECYIIYIO CIIOCOOHOCTh M HOJITOBEYHOCTb.

5.2. B otuere m3nararoTCsi pe3ynibTaThl OOCIENOBAaHMS, AAIOTCA BBIBOJBI O COCTOSIHUHM TpYOBI,
MPUYMHAX MOSBICHUA Je(PEKTOB M MOBPEXKICHUH, TAIOTCS PEKOMEHAALNH 10 YIIYUIIEHUIO COCTOSHUS
TpyObl M OOECIEYEHHIO €€ MOJIrOBEYHOCTH, IPHBOIATCS MEpPOIPHUATHA IO HAOIIOJCHUIO 3a e
COCTOSIHUEM U YIYYIICHHUIO SKCILUTyaTalliu.

5.3. Ilpu aHanu3e xapakTepa TeMIepaTypHOH aHOMAJINH Ha ITOBEPXHOCTH TPYOBI, MOJNy4YeHHOH Tpn
uH(ppakpacHOW ChEMKE M MO MarepuajaM BH3YaJLHOTO OCMOTpa, HCIOJb3yeTcs HHGOpMAIHs,
npuBezieHHas B Tabnumax 4.1 n 4.2.

5.4. He pexoMeHIyeTcss IPOBOIUTH TEIUIOBM3MOHHBIA KOHTPOJb ABIMOBBIX TPYO € BEHT3a30pOM
BBU/IY CTJIIAXEHHOT'O TEMIIEPATYPHOTO pacIipeaeIeH s 0 TIOBEPXHOCTH TPYOHI.

5.5. TeroBU3NOHHBIA KOHTPOJIb JBIMOBBIX TPYO HE JaeT OJHO3HAYHOTO TOJIKOBAHHS CKPBITHIX
nedexkToB Kak BHYTPEHHHH OCMOTp TpyOBl, HO Omaromapsi CBOEH IIPOCTOTE M ONEPATHBHOCTH
9KOHOMHUYECKH IIeJIeco000paseH.

5.6. TennoBU3HOHHBIH KOHTPOJNB JBIMOBBIX TpyO TIO3BOJSIET TIPH HaIMYMK  JedeKTa
MIPOTHO3MPOBATH €TO Pa3BUTHE 1 CBOEBPEMEHHO ONPEACTIUTH CPOKH BHYTPECHHETO OCMOTpPA TPYOBI.

5.7. B mensx HaKOIUIGHHS OIIPEJIEIEHHOTO CTATHCTHYECKOT0 MaTeprana, HHPpaKpacHBIH KOHTPOIb
COCTOSIHUS IBIMOBBIX TPYO PEKOMEHIyETCSI IPOBOANTE €KETOIHO CO CHATHEM TEPMOTPaMM.



Tabmmma 4.1

XapakTepucTuka 1eeKToB CTB0JIA Ke1e300eTOHHOMH TPYObI

Bun TemmoBoro moss
Ha 9KpaHe

BI/II[ TEIIJIOBOTO ITOJIA
Ha 3KpaHe

HanmenoBanune XapakTepucTHKa TEIJIOBH30pa, (TpyOa | BusyanbHas kapTrHa
TEIUIOBU30Da, (TpyOa
10T paspKeHHEM) 10 N30BITOYHBIM
JIaBJICHUEM )
1 2 3 4 5
Tlonrexn ) (31158 (GUIBTpAY [TEMHBIA YIaCTOK TEMHBIH y9acTOK cJieIbl KOHJIeHcaTa
KOHJIeHcaTa BJIAry
JledexTHbli OB  (I10B GETOHMPOBAHUS C|ropu3oHTanbHAs TOpU30HTAIbHAS CcIeITbl paspyIIeHus
HaINYHEM TeMHasl JTUHUS CBeTJIask JINHUS GeToHa
KPYIHOIIOPUCT. OeToHa
U PaKOBHH
Paspymatonuiicss |110B OETOHMPOBAHUS C|TOPU3OHTANIbHAS TOPH30HTAJIbHAS CIeabl pa3pyLICHUs
IIOB HpU3HaKaMU TeMHas JIMHUS CBeTJIast JINHUS GeToHa
paspymeHust ~ OeroHa,
0o0pa3oBaHuEM KaBepH
OO6HaXeHHAss  HE[BBIXOA apMaTypbl Ha|HEOAHOPOIHOE HEOJHOPOJIHOE BHUJ| apMaTypbl OILICHKa
HPOTHYyTast HOBEPXHOCTh TeMIIEpaTypHOE TI0JIe |TeMIepaTypHOE MOJIe |KOJIMYecTBa
apmarypa BEPTHUKAIBHBIX "
TOPU30HTANBHAS
CTEpIKHEH
OoOHaxxeHHas! BBIXOJl apMaTypbl Ha|HEOIHOPOJHOE HEOJHOPOTHOE BUJl apMaTyphl OLIEHKa
HPOTHYTAsI MOBEPXHOCTh HpH | TEMHOE CBETIIOE KOJIMYECTBa
apmarypa nedopMaruy CTBOJIa  |TEMIIEPaTYpPHOE IOJIE |TeMIIepaTypHOE M0JI¢ |BEPTHKAIBHBIX "
TOPU30HTAIBHBIX
CTepIKHEHN u ux
W30THYTOCTH
Hlenymenue HE3HAUUTEIILHOE HeOoIbIIoe HeOoJIbIIoe HaJIM4YHe OTCIIAWBAHUS,
MOBEPXHOCTHOE N3MEHEHUE M3MEHEHHE KaBepH
pa3pyleHHe OeToHa  [TeMmepaTypHOro TEeMIepaTypHOTro
noyisi B TEeMHYyWO[mons B CBETIYIO
001aCcTh 001acTh
PaspymeHne HOBEPXHOCTHOE U3MCHEHHE HU3MCHEHHUE HapyIICHUE 3aIUTHOTO
3alIMTHOTO  Clos|pa3pyllieHHe  OeToHa|remmeparypHOro TeMIepaTypHOTro cIost
OeToHa 0e3 OOH@KEHUA|MONA B TEMHYIO[MONS B CBETIYIO
apMaTyphl 0071aCTh 001aCTh
OrcnanBaHue HOBEPXHOCTHOE TEMHBIH y4acTOK CBETJIbIH y4aCTOK OLICHKA KOJINYeCTBa
3aIIUTHOTO  CJIOSI|pa3pylIeHHe WM CKOJ BEPTHUKAIBHBIX "
OeroHa OeToHa C OOHaXEHHEM TOPU30HTAIBHBIX
apMaTypsbl CTepIKHEH
CkBO3HOE pa3pyllieHHe  CTeHKH |TeMHas JIMHHUS CBeTJIast JINHUS OLICHKa BEJTUYMHBI
pa3pyleHue CTBONIa TPYOBI Ha BCIO pa3pyleHus
TOJILIMHY
Tpewna TpeLrHa Ha|TeMHasi JTHHUS CBETJIas! JINHUS OLICHKA IIUPHHBI
HOBEPXHOCTH CTEHKH PACKPBITHS TPEIIHHBI
BosocsiHble TPELIMHBI BOJOCSHBIE C|HEOOJIbIINE HeOOoIbLINE OLICHKA BEJIMYUHBI
TPCUIUHBI He6OJ'[l>LI_II/IM HN3MCHCHMUS HU3MCHCHHA OGJ’[aCTI/I HOKprTOP’I
PacCKpbITUEM TeMHepaTypﬂoro TeMnepaTypHoro BOJIOCAHBIMHA
IoJIA B TeMHy}O 10JIA B CBeTHy}O TpEeIIUHAMH
0071aCcTh 001acTh
T'ny6oxkoe paspyllieHHe  CTCHKH|B 3aBHCHMOCTH OT(B 3aBHCHMOCTH OT|OLieHKa BEJIMYUHBI
paspylieHue CTBOJIA, TPOHUKIIEE 3a|TITyOUHBI TITyOHHBI paspylIeHus "
HECYIIIEro CTBOJIA [pacIiONOkKEHUE pa3pyLIeHHs: pa3pyuieHus: KOJINYECTBa
apMaTypsl TEMHBIH, 1160 | TeMHBIH, 1160 [nehopMUpOBaHHBIX

CBETJIBII y4acTOK

CBETJIBIH y4acToK

BEPTHUKAJIbHBIX
TOPHU30HTAJIbHBIX
CTep)KHEH

TTonmxeHnHoe
COIIPOTHBIICHUE
ra30IPOHHIIAHUIO
(byTepoBKH

neeKT CTPOUTEeNbCTBA

TEMHBII Y4acCcTOK

TEMHBII Y4acCTOK

He HaOJIromaeTcs




OtcyrcTBHE
TEIIOM30JISIIAN B
MIPOCIIONKE MEXAY

IeeKT CTPOUTETHCTBA

CBETJIBI Yy4aCTOK

CBETJIBIN y4aCTOK

He Hal0romaercs

CTBOJIOM u
(byTepoBKoit
30/IbHBIC - TEMHBIN y4acTOK - -
OTJIOKEHUS
Tabmuma 4.2
XapakrepucTHKH Ae(eKTOB CTB0JIAa MeTANIMYECKO# ILIMOBOM TPYObI
Bu TernioBoro moJist
Bun TemmoBoro mosist
Ha SKpaHe
Ha 9KpaHe
Haumenosanmne XapakTepucTrka TEIIOBU30pa, TpyOba | BusyanbHas kapTuHa
TEIJIOBU30pa, TpyOa
0/ U30BITOYHBIM
TIOJT pa3psHKCHUEM
JIaBlICHUEM
1 2 3 4 5
CKBO3HBIE paspymicHue CTEHKH [TeMHast THHHS CBETJIas JINHUS OIICHKa BEJIMYUHEL
paspymieHus CTBOJIa OT KOPpO3HMH Ha paspyiieHus
BCIO TOJIIIUHY
Paszpymatonuiics (cBapHO# 1I0B, |UI3MEHEHUE U3MEHEHUE OlIEHKa BEJIWYMHBI U
I0B paspyLIaronmmcs OT|TeMIepaTypHOTO TEMIIEPaTypHOTO TUIOIIAIH KOPPO3UU
KOppO3UH mojast B TEMHYWO|HONIA B CBETIYIO
00I1acTh 0011acTh
Toueunas 00J1acTh TOYEYHOM | IITHUCTOE MATHUCTOE OIICHKa obacTi
KOppOo3ust KOPPO3UH Ha|H3MeHEHHE H3MEHEHUE KOppO3UHU
MOBEPXHOCTHU CTBOJIA TEMIIEPaTypHOTO TEMIIEPaTypHOTO
TI0JIst OIS
Kopposzns 001acTh CIUIOLIHOM [M3MEHEHHE H3MEHEHUE OIICHKA BEJIMYUHBI
CILIOIIHAS KOppO3UH TEMIIEPaTypHOTO TEMIIEPaTypHOTO 00acTH KOpPO3UHN
MoJIst B TaHHOM [OoJIsT B TaHHOM
obacTu obactu




ITPUJIOKEHUE 4

[Touxa cremin | !
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Touxa ceemki 3  Tousa chemki 2

Puc.4.1 Cxema TemI0BU3HOHHONW ChEMKH ABIMOBOI TPYOBI
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Puc.4.2 ®parmeHT BepxHEH yacTH kene300eTOHHOH NpIMOBOH TpyObl. H = 180 M



PA3JIEJI 5. TEILTOBBIE CETH. ONPEJAEJIEHUE COCTOSIHUS TEILIOBBIX CETEN
MMOJ3EMHOM IMPOKJAIKHA IO U3BECTHOM TEMIIEPATYPE NOBEPXHOCTH
T'PYHTA HAJI TEILNIOTPACCOM

O01mme moJI0KeHUs

I. Meron KOHTpPOJISL COCTOSHHMS IIOJ3EMHBIX TEIUIOBBIX CET€Hl OCHOBaH Ha JIUCTAaHIMOHHOM
M3MEPEHUH T0JIeH TeMIIepaTyp Ha MOBEPXHOCTH I'PYHTA HaJl TEIIOTPACCOH, M CPAaBHEHHH, H3MEPEHHBIX
TEMIIEpaTyp, C PACUCTHHIMH, ITOJYYEHHBIMH METOJOM MaTEeMaTHYECKOT0 MOJICIMPOBAHHMS, HAPYIIEHUN
TEIUIOBOTO PeKMMa CeTel U 1e(eKTOB.

Il. Jlng wu3MepeHHs ITOBEPXHOCTHBIX TEMIIEpaTyp TpPYHTA HCIOJB3YIOTCS TEIUIOBU3HOHHBIC
CHCTEMBI, PETHCTPUPYIOLIME TEIJIOBOE H3JIyuYeHHe B JUIMHHOBOJIHOBOM juamasoHe (8-12 um).
Pe3ynbTaThl KOHTPOJISE IPEIOCTABISIFOTCS B BHIE IIBETHBIX TepMorpamm (IIpunosxkenwue 5 Puc.5.8-5.11),
U TpaHKOB pacIpeneIecHus] TeMIepaTyp HaJ MOBEPXHOCTHIO TEIUIOTPACCHI, MOJyYeHHBIE METOIOM
MaTeMaTH4eCcKOro MOJCITHPOBAHHSI.

IloaroroBka kK HU3MEPECHUsAIM

1. TloaroTroBka K M3MEPEHHUSIM JOJDKHA HAUMHATHCA C M3YYCHUS ydyacTKa TEIUIOBOM CETH: THIa
MPOKIAIKH, KOHCTPYKLIHUH M30JALUH, €€ COCTOSHUA M T.A. IIpM 3TOM HCHONB3YIOTCS MacOpTHBIE
JTaHHbIE, UCTIOJTHUTENIBHBIE YEPTE)KH, OTIYETHOCTh TEINIOCETH, OCMOTp Y4acTKa ¢ BCKPBITHEM TEILIOBBIX
Kamep U T.I. Pe3ynbratel MOryT OBITH TIpencTaBieHsl B hopme Tadmuust 5.5.

2. V3mepeHns MOBEpXHOCTHBIX TEMIIEPATyp IPyHTa MPOU3BOAAT IPH MEpenage TeMIeparyp MexIy
Hapy>XHBIM BO3[yXOM M BOJOH B TEIJIOBOW CETH, IIPEBBIIAIOIINM MUHIMAIILHO JOITyCTUMBIA Hepenas,
OTpeesIeMblii 1o hopMyIe:

Ro
mln _SR 1

rie: 9 - TeMIeparypHas 4yBCTBUTEIBHOCTh TEIIIOBU30pa, °C;
2
R - mpoekTHOe conpoTuBieHue Temonepeaaun, Mm--°C/BT;
2
o - K03(GUIMEHT TEIIO0TAaYH Ha MOBEPXHOCTH IpyHTa, M~-B1/°C, npuanmaercs o gpopmyie:

o= [3«/_ 6+—,

rje V - CKOpoCTh BETpa, M/C;
f - ko3¢ duIHeHT, NPUHIMaEeMBbLi U1 TpyHTa paBHbIM 1,2 juis acdansta 1,4;

R_ . OTHOCHUTENbHOE COINPOTHBIICHHE TeIUIoNepeaaye IOUIeKAIIEero BBISIBICHHIO Je(eKTHOro
ydyacTka, INPUHUMAeMOEe paBHBIM OTHOIIEHHIO 3HAueHHs, TpeOdyeMoro HOPMAaTHBHO-
TEXHUYECKOH JOKyMEHTaIlel, K MPOeKTHOMY 3HaYSHHUIO COTPOTHBIICHUSI TEILIoNepeiade, HO
He 6ouee 0,85.

3. V3mepeHusi NMOBEPXHOCTHBIX TEMIIEPATyp TPYHTa IHPOM3BOMAT IPH PEXHMME TEIUIONepeaadn
OyM3KOM K cTaruoHapHOMy. OTKJIIOHEHHE (aKTHYEeCKOro peXHMa OT CTallMOHAapHOIO OICHUBAETCS,
COIJIaCHO pacueTam, NpuBeJieHHbIM B [1pnnoxxennu 5.

4. VI3aMepeHHs NMPOM3BOAATCS IPH OTCYTCTBHHM aTMOC(EPHBIX OCAJKOB, TYMaHa, 3aJbIMICHHOCTH.
O6ceryeMasi TOBEPXHOCTh HE JOJDKHA HAXOAWUTHCS B 30HE IIPSIMOTO WM OTPa)KEHHOTO COJHEYHOTO
oOirydeHus. YUHUThIBas HM3MEHEHHUS paJUallioHHOro OanaHca 3eMid, M3MEpPEHHE MOBEPXHOCTHBIX
TEeMIIepaTyp TPyHTa JIydIlle BCETo MPOM3BOIUTH 3a 2-3 yaca 10 Bocxoxa ComHIa.

5. OGcnenyemast MOBEPXHOCTh IPYHTa HE JOJDKHA MMETh PE3KHX JIOKAJIbHBIX M3MEHEHHHl, ClesioB
TPaBsSHOTO MOKPOBA, BOJIbI.

6. Tlpu mpoBeneHHH H3MepeHHH NPHUOOPHI YCTAHABIUBAIOT TaK, YTOOBI MOBEPXHOCTh TIPYHTA
HAXOJMJIACh B PSIMON BUAMMOCTH TIOJ] YIJIOM 3peHHs He MeHee 60°.

7. llpm mpoBeJeHMM HW3MEPEHHI IOBEPXHOCTHBIX TEMIlEpaTyp TpyHTa HaJ TeIJIoTpaccou
HEoOX0/IMMO YYUTHIBATh BIMSHHUE Ha TEMIIEpaTypHOE IOJIE MPOKJIAJKA COCEJHUX WHKEHEPHBIX CETeH,
OTaIIMBAaEMBbIX T10/IBAJIOB 3[JaHUH, TETUIOBBIX KaMep U JIp.



IIpoBenenne usmepenni

1. TemnoBU3MOHHBIE H3MEPEHUS IIOBEPXHOCTHBIX TEMIIEpaTyp TpYyHTa Haja TeIIoTpaccol
MPOU3BOJISITCS B COOTBETCTBUY C MHCTPYKLUSIMH I10 SKCILTYaTaIllK 3TUX PHOOPOB.

2. Ilpm mpoBeneHWHM TEMJIOBU3HMOHHBIX U IMHPOMETPUYECKHX H3MEPEHHH IOBEPXHOCTHBIX
TEeMIlepaTyp TpYHTa IPOU3BOJATCS TakXKe HW3MEPEHUs] TeMIlepaTyp BOJbI B TEIJIOBOW CETH H
napaMeTpOB OKpY)Karoleil cpepl.

3. PesynbpTaThl M3MEpEeHHH 3aHOCATCSI B JKypHaJ 3alicH M3MepeHHi 1o (opme, NMpHUBEACHHOH B
Tabmuue 5.6.

4. ComnpoTuBieHHE TeIuIonepenade 0a30BOr0 yJ4acTKa TEIUIOBOW CETH ONpEeAesseTCs 1O TaHHBIM
HATyPHBIX M3MEPEHUH MM COTIACHO HOPMAaTHBHO-TEXHHYECKON JOKYMEHTALUH IO MIPOEKTY ydacTKa
ceTu.

Oo0paboTka pe3yJibTaTOB

1. OOpaboTKa pPe3ysIbTaTOB 3aKIIOYACTCS B CPABHCHUH M3MEPCHHON MaKCHMAlIbHOW TEMIIEpaTyphl
MIOBEPXHOCTHU TPYHTa HaJ TEIUIOTPAcCON C pacueTHOW MaKCHUMalbHOM TeMIepaTypoil MOBEPXHOCTHU
IPYHTa /IS JAHHOTO y4acTKa.

2. MakcuManbHasi pacyeTHasi TeMIeparypa MOBEpPXHOCTH IPyHTa HaJ TEIJIOTPaccou JAjs JaHHOTO
yyacTKa CeTH OIpelessieTcsl 10 MAaHHBIM HATYPHBIX HM3MEPEHHH WIM COTJIACHO HOPMaTHBHO-
TEXHHUYECKOH JOKYMEHTAIIUH 110 MPOEKTY Y4acTKa CeTH.

3. Pacduer MakcHManbHOW TeMIEpaTypbl TIOBEPXHOCTH TPYHTAa MOXKET MPOU3BOJUTHCS
HOPMATHBHBIM METOJOM C HCIIOJNB30BAaHHEM IMEPCOHATBHBIX KOMITBIOTEPOB MM YIPOIICHHBIM
METOZOM.

4. NanHabpie 00paOOTKH pe3yIbTaTOB MOTYT OBITh IPEICTaBICHBI B popme, cM. Tabmuiy 5.7.

Metoauka pacyera MaKCHMAJbHOH TeMIIePaTypPhI IOBEPXHOCTH IPYHTA HA/l TEILJIOTPACCOIA.
HopmaTuBHBIi MeTO1

Tabnmma 5.1
O0o03HaueHnst
Ne dusnueckas BeJIMUMHA Obosnavenms | Exunnua
B pacyere | U3MEpEHUs

1 [Kos¢pduumeHT TermnooTjaqu OT IOBEPXHOCTH TPYHTA K BO3AYXY o Br/mK

2 |k03(h(UIHEHT TEIIOOTAaYd OT HAPYKHOM MOBEPXHOCTH TEIUIOBOM o, Br/mM°K
M30JISIIMK K BO3YXY B KaHaJle TOBEPXHOCTH I'PYHTA K BO3IYXY

3 |Koaddunument remnooraaun ot Bo3yxa K BHYTPEHHEH OBEPXHOCTH Oy Br/m’K
KaHaja

4 |KooddpuupeHT TeIIonpoBOJHOCTH TEeILIOBOM m3omsimmu, e t - A, =a+bt Br/MK
CpenHsIs TeMIepaTypa TerION30JIAIUOHHOTO ciios, °C

5 |Koaddurment "a" -

6 [Koadpdunment "b" -

7 |Koaddunment TermnonpoBoIHOCTH IpyHTa Aop Br/mMK

8 |KoadhdurimeHT TeonpoBOIHOCTH CTEH KaHaia -

9 [Koaddunment TEIUIONPOBOAHOCTU HOKPOBHOTO crnost -
TETIOU30JIALIMOHHON KOHCTPYKIIUH

10 |TommuuHa TEION30JSIMOHHOTO CJI0S MOJJAIOIIEro TEIIONPOBOIa B, M

11 |TomuuHa TEION3OJSIMOHHOTO CJI0s1 00PAaTHOTO TETIIIONPOBOJIA - M

12 |TommumHa MOKPOBHOTO CIIOS TETUIOU3OJIILIMOHHON KOHCTPYKIMN - M

13 |TousmuHa cTeH KaHaia - M

14 |I'myGmHa 3a105K€HUS OCH TEIUIOIPOBOAA - M

15 |[IIuprHa kaHaTa KAaHATLHOTO TEIUIOMPOBOIA - M

16 [BeicoTa kaHama, pacCTOSIHIE MEKIY OCIMHU TPyO b, b' M

17 |HapyxHblit tuamerp Tpyo d. M

18 |Temmeparypa TEIUIOHOCHTEIS B MOJAFOIIEM TEILIOPOBOIEC Ty °C

19 |To e, B 00paTHOM TEILTOMPOBOJIE Ty °C

20 [Temneparypa Hapy»KHOTO BO3ayXa t, °C

°C

21 |Temneparypa BO3myxa B KaHAIE te




22 |Temneparypa MOBEPXHOCTH IPYHTA HaJ TEILIOMPOBOIOM t, °C

23 |CymmapHBIe TEIUIOBBIC IOTEPH - Bt/™m
24 |TemuromoTepH MOJAIOIIETO TEIDIONPOBOIA - Bt/™m
25 [TemmonoTepu 00paTHOrO TEILIOMPOBOIA - Bt/™m
26 |Koa¢pduuuent popmsl K -
27 |OKxBUBaJICHTHBII AUaMETp KaHajla KaHaJIbHOTO TEIUIONPOBOAA d, -

28 [3o0Ha nmelicTBHS TEIIOMPOBOIA - -
29 |dopma BeIBOsIA PE3YNIBTATOB pacyeTa - -
30 |TounocTs pacueToB - -
31 [Ywmcmo oTpe3KoB 30HBI NEHCTBHS TEIDIONPOBOIA - -
32 |JlokaJpHbIEC TETUIOBEIC TOTEPH - Bt/™m
33 [Texymas koopauHATA X - -
34 [Pa3HOCTPH TEeMIIepaTyp MOBEPXHOCTH TPYHTA W HAPYKHOTO BO3AyXa - -

Meroauka pacyera MAaKCMMAJIbHOH TeMIIePaTypbl NIOBEPXHOCTH IPYHTA HA/I TEIJIOTPACCOM
NPHU KAaHAJBHON MPOKJIAJAKe TENJIOBOH ceTH

OcHOBHBIE pacCY€THbIEC 3aBUCUMOCTH

TepMI/IquKoe COIMPOTUBJICHUE OCHOBHOT'O CJIOs TeHHOI/I3OHﬂHI/IOHHOﬁ KOHCTPYKIIUK NOAArOUIETO
TEIIONPOBO/A:
Rul = (1/ 270"1/1) Ln(dulldnl)

TepMI/IquKoe COIMMPOTUBJICHUE  3allIUTHOTO  MOKPBITHUA TEIION3OJISIIIMOHHOM KOHCTPYKINHN
MoJaromiero TerjaonpoBoaa:

Ra=Q/27h,)Ln(d,,/d,,)
TepMI/II‘IeCKOe CO]‘[pOTI/IBJ‘IeHI/Ie HOBerHOCTI/I TeHHOI/I?)OJIﬂHI/IOHHOﬁ KOHCprKHI/H/I IIoAaruIero
TeHJ‘IOHpOBOZ[a:
Rylzll(ndnla)
TepMI/I‘{eCKoe COHpOTI/IBJ'IeHI/Ie OCHOBHOT'O CJIOA TeHHOH3OHﬂHI/IOHHOﬁ KOHCprKHI/H/I 06paTHOFO
TeHHOHpOBOZ[a:
R =@/ 21, 0)n(on,2 / a0)
TepMI/IquKOe COHpOTI/IBJIeHI/Ie 3alIUTHOTI'O HOKpBITI/Iﬂ TeHHOH?;OHﬂHI/IOHHOﬁ KOHCprKHHI/I

00paTHOTO TETIIONPOBOIA:
er2 = (1/ Zn}\‘n)Ln(anZ /auZ)

TepMHUYECKOE COTNPOTHUBIEHHE MOBEPXHOCTH TEIUIOM3OJAIMOHHON KOHCTPYKIMH OGPATHOTO
TEIIONPOBOA:
R =1/(nd,oct)
TepMI/IquKOC COIMPOTUBJICHUC BHyTpeHHeﬁ MOBEPXHOCTHU KaHaJia:
Rm( =1/ (nd;)ea)
TepMI/I"IeCKOC COIMPOTUBJICHUE CTCH KaHaJla:
RK = (1/ Zn}\‘K)Ln(dan /das)

TepMudeckoe COPOTHBICHUE IPyHTA!

R :( %mj[ln(zhn § e, _1)}

CyMMapHOG TCPMHUUCCKOEC COHNPOTUBJICHUEC TCIJIOU3OJIALMOHHBIX KOHCprKHI/Iﬁ noJarouero u




00paTHOTO TETUIONIPOBOJIOB:
Rl = Rul + Rnl + Rul; RZ = RuZ + RnZ + RHZ

Temmnepatypa Bo3ayxa B KaHaJe:

T [ t
t = Al—i_ AZJ’_AK—O
}/Rl * }/RZ * }/RK—O
rae R, =R+ R. + R..

TerutoBsle MOTEPHU MOAAIOIIETO U OOPATHOTO TEIIIIONPOBOJIOB!

1= (- t)/Ry; 2= (T2 - t)/R,

no oy

Temmeparypa B 1t000# Touke ¢ koopauHatamu "x", "y" paccuuThIBaeTCs M0 hopMmyIie:

X+ (y+hy)?
(%nkejln [ A [X2+(y_h)2]
R

K—0

tn :to +(tr< _to)

MeTtoauka pacuera MAaKCUMAJIbHOMI TeMIEPpaTypbl IOBEPXHOCTU I'PYHTA HAJL TeHJIOTpaCCOﬁ
npu 0ecKaHAJIBLHOM NMpoKJIaaKe TEIUIOBOM ceTHn

OcHOBHBIE pacY€THbIEC 3aBUCUMOCTH

TCpMH‘ICCKO@ CO]'[pOTI/IBJ'IeHI/IG OCHOBHOTO CJI04A TCHJ'IOPI3OJ'I$[L[PIOHHOI>1 KOHCprKHI/II/I IIoJaroiero
TeHHOHpOBO,I[a:
Ra=@/2m},1)In(d,,/d,4)

TepMI/IquKoe COIMPOTUBJICHUE  3alIUTHOTO  MOKPBITHUA TEIION30JISIITUOHHOM KOHCTPYKIIMHN
MOoJaroUIero TEIJIOIpoBOaa:

Ra=Q/2xrn,)In(d,,/d,4)
TepMuuecKkoe CONMPOTHBIEHUE OCHOBHOTO CJIOS TEMIOM3OJSAIUOHHON KOHCTPYKIMH OOPaTHOTrO

TETIONpPOBO/A:
Rz =@/27),2)In(d,,/d,;)

TCpMH‘ICCKO@ COIMPOTUBJICHHUE  3alIUTHOTO  HNOKPBITHUA TCHHOHSOHHHHOHHOﬁ KOHCTPYKIHNHN
06paTHOFO TCIJIOMNPOBOJAA:

Rn2 = (1/ Zn}\‘n)ln(an /du2)

TepMuueckoe CONPOTUBIEHHE MPYHTA!

2h, 2742
Re= Y, {In( /RN _1ﬂ

dDaKTop TECPMHUYECCKOT'O COIMMPOTUBIICHUA B3AUMHOI'O BIIMSHUA TCIIJIOIIPOBOJIOB!:

In 1+[4h§ /(b’)z]
12 = ZTE}\,p

CyMMapHOG TEPMUYCCKOC CONPOTUBJICHUEC NOAAIOIIETO U 06paTHOl"0 TCIJIOMPOBOJOB:

Ri=Rau+Rs+R.; R:=R,+R,+R,;



TerutoBsle MOTEPHU MOAAIOIIETO U OOPATHOTO TEIIIONIPOBOJIOB!

G- (1 —t)R— (12— 1,)Ry, ;

()R —(n ~1)R
RiR, — R B

? RlRZ - R122

Temmeparypa B 11000 TOUKe TEMIIEPATYPHOTO TOJIS C KOA(PPUIUEHTAMH X, y OTIPEIEIISIETCS:

X2 +(y+h,)? (x=b)+(y+h)®
t, =t + %TE}“F In [ [x2+(y—h)2J+ %nxr In [ [(X~b')2+(y~h)2J

MeToauka pacueTa MAaKCMMAJIbHON TeMIepaTypbl MOBEPXHOCTH IPYHTA HA/ TEIIOTPACCON.
YnpouleHHblil MeTo

1. Metoarka pacdyera MaKCUMaJbHOI TeMIepaTypbl OBEPXHOCTH I'pyHTa HaJ TEMJIOTPACcCON Ipu
KaHaJIbHOW MPOKJIAJIKE TEIJIOBOH CETH.

MaxkcuManbHas TemIleparypa HOBEPXHOCTH TpyHTa HajJ KaHaJIbHBIM Teruonposoaom, t,, °C,
ompenensercs no Gopmyie:

_L+Bi+t, )
n - - )
Bi+1
rae: t, - Temnepatrypa Bo3ayxa B kanane, °C, omperensercs mo rpadukam. Puc.5.2, 5.3 ¢ yuetom
nonpaBoYHbIX koaddurmenros. Tadmuuesr 5.3
Bi - xpurepwuii brio, onpeaensercs mo Gpopmyie:

Bi=ah /A,

re o - Ko3((UIHEHT TeMIo0T/au1 Ha TOBEPXHOCTH rpyHTa, B/M*-°C, onpesensercs no dpopmyie:
N6 6,2 . o
o =PRVV +V—2 , B KOTOPOH V - CKOPOCTB BETpPa HaJl IOBEPXHOCTHIO IPYHTA M/C;

f - ko3¢ dunuenT, npuHUMaeMsblil 1yt TpyHTa 1,2, 1uis acdaneta 1,4;
h; - paccrosiHre OT OBEPXHOCTH IPYHTA 10 BHYTPEHHEH MMOBEPXHOCTH MEPEKPHITUS KaHANA;
M.p - KOOQGHUUMEHT TeronpoBoaHocTH rpyHTa, B1/M°C, npunnmaembiii no Tabmuue 5.8 B
3aBHCHMOCTH OT XapaKTepUCTHKH I'PYHTa,;
t, - Temmeparypa HapyxHOTo Bo3ayxa, °C.



PacyeTHasi cxeMa KaHAJILHOI'O TEeMJIONPOBO/IA
YnpoumeHHsblii MeToa pacuera
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Tabmuma 5.2

I'eoMeTpuyeckHe XapaKTePHCTHKHU ABYXTPYOHOI0 KaHAJbLHOI0 TEMJIONPOBOA

5 BryTpeHHue KBHBAICHTHBLH Bennumnna oTHOIIEHNS TITyOMHBI

Hapy:xHbrii pa3Mepbl KaHata | AMAMETp KaHaa, M SAVIOMKEHMS OCH TEMIONPOBOJA K
JMaMeTp, 2(a+b) a/b BeIcOTE KaHaua, h/b, npu h paBHO#, M
d,, M IIMPHHA, | BBICOTA, d, == 15 18 20 25
a,Mm b, m
0,159 0,90 0,45 0,96 2,0 3,30 4,00 4,45 5,60
0,219 1,20 0,60 1,15 2,0 2,50 3,00 3,30 4,20
0,273 1,20 0,60 1,15 2,0 2,50 3,00 3,30 4,20
0,325 1,50 0,90 1,53 1,7 1,70 2,00 2,20 2,80
0,426 1,50 0,90 1,53 1,7 1,70 2,00 2,20 2,80
0,530 2,10 0,90 1,91 2,3 1,70 2,00 2,20 2,80
0,720 2,10 1,20 2,10 1,7 1,25 1,50 1,80 2,10
0,820 3,00 1,20 2,67 25 1,25 1,50 1,70 2,10
1,020 3,60 1,80 3,42 2,0 0,80 1,00 1,15 1,40
Tabauia 5.3

IMonpaBouHble KOIPPUUHEHTHI K 3HAYEHUSIM {, B 3aBUCHMOCTH OT CPeITHUX TeMIepaTyp
OKpY:KawlIel cpeabl

. KoadduinenTs! k 3Ha4eHNUAM 1, B 3aBUCIMOCTH OT CPEIHUX TEMIIEPaTyp
Hapymﬂgm JIHAMETP; OKpYy>Karouiel cpensl, t,

» M t,=0°C t,=5°C t,= 10 °C
0,032-0,089 0,83 1,0 1,20
1,108-0,159 0,87 1,0 1,15
0,219-0,325 0,91 1,0 1,10
0,426-0,530 0,95 1,0 1,05
0,720-1,020 0,97 1,0 1,03




PacuerHble 3HaueHUs TeMIepaTyp Bo3dyxa B kaHaie t,, °C Iy OBYXTpyOHOTO TEIUIONPOBOIA B
3aBUCUMOCTH OT quameTpa d,, M 1 TeMImeparyp TeIUIOHOCHUTENS Ty U Ty TIPU TEMIIEPAType OKPYKAOIICH
cpemn t, = 5 °C, rimyOuHe 3a10KeHUs OCH TerTonpoBoaa h = 1,8 M TEIIOM30IAIHOHHON KOHCTPYKITHH
W3 MUHEPaJIOBATHBIX U3JEIHH TOMIUHOM &, = 0,06 Mu X, = 1,5 Bt/M'K
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2-1,=80°C,1,=40°C
3-1,=50°C,1,=30°C

Puc. 5.2

PacueTHble 3HaueHUs Temmneparyp Bo3ayxa B kaHaie t, °C s JByXTpyOHOro TEIJIONpOBOJA B
3aBUCHMOCTH OT quameTpa d,, M i TeMIeparyp TEIUIOHOCHTEIIS Ty M T, TIPH TEMIIEpaType OKpyKaroreit
cpenn t, = 5 °C, riryOuHe 3an0keHus ocu Teruionposoa h = 1,8 M, koapduureHTe TemIonpoBOAHOCTH
rpyHTa A,, =1,5 Br/M'K 1 otcyTcTBHHM (pa3pyllieHNH) TEIIOU30ISALUN Ha 000UX TEIUIONPOBOAAX

2,

[K, 9 70 , _._\

=l [

Go // ..... _“~2__...'_..J__”

; N
123 — =
fo ]
3= |

4

1 |
4a

153
/,r"‘— -
b =
//
e -
20 c'{“M
as7 \ eny f.tv;\ 0456 4550 0.720 0820 1020

nws o0 0327

1-1,=100°C,1,=50°C
2'T1:800C,T2:400C
3-1,=50°C,1,=30°C
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2. Meroauka pacyeTa MakCUMAaJIbHOM TeMIepaTypbl MOBEPXHOCTU TPyHTa HaJl TEIUIOTPaccoil mpu
OeckaHAIBHOM MPOKJIAJIKE TEMJIOBOM CETH.

MaxkcumanpHas TeMIepaTypa MOBEpXHOCTH TpyHTa Haja OecKaHaJbHBIM TeruronporoaoM, t,, °C,
ompenensercs 1o popmyie:

, ~tatBltl, 2)
Bi+1



rue: t,, - Temmeparypa HapyKHOU moBepxHOCTH, °C, TEmIOBO# M3omsAuu quamerpom d, = dy + 23,
M, TPUHAMAETCA, C YYeToOM MJaHHBIX Tabmumel 5.4, mo rpadukam Puc.5.5, 5.6, 5.7 B
3aBUCHMOCTH OT MaTepHaia TeIUION30JIIIMOHHON KOHCTPYKIINY;

Bi - kpurepwuii Buo, onpenensiercs mo popmysne Bi = ahi/i,, ,
rze o - KoOOQQUIHUEHT TeTIO0TIa4X Ha TOBEPXHOCTH rpyHTa, BT/M™-°C, ompenensercs mo Gpopmyire:

o= [3«/0 (6 +’—2J , B KOTOPOH V - CKOPOCTh BETpa HaJ IIOBEPXHOCTHIO IPYHTa M/C;
V

f - ko3ddunuent, npuHUMaeMsblil 111 rpyHTa 1,2, 1d acdansra 1,4;
h; - paccTosiHie OT TOBEPXHOCTH TPYHTA A0 HApPYKHON MOBEPXHOCTH TEIJIOBOH H30JIALMU
muametpom d, = d,, +28,,, M;
Xop - KOOGOHUIHMEHT TemmonpoBoaHocTH rpyHTa, Br/™M-°C, mpunumaembii no TaGmuue 5.8 B
3aBHCUMOCTH OT XapaKTePUCTUKU I'PYHTA;
t, - TemmepaTypa Hapy»KHOTO Bo3ayxa, °C.

PacderHas cxema 0ecKaHAJbHOTO TEIJIONPOBOIA
YupoueHHblil MeTO/ pacuera

-

h

h;

d1 =kd,

Puc.5.4



Tabnuma 5.4

T'eomeTpuyeckue XapaKTePUCTHUKH IBYXTPYOHOI0 6€CKaHAJBLHOIO TEMJIONPOBOAA

. JunameTp HapyKHOH NOBEPXHOCTH TEIJIOBON
. DKBUBAJICHTHEIN _ N
Hapyxusriii | Kosddurnment n3oiswmy, d, = d,, + 23,,, M TIpH TOJIIIMHE TETUIOBOM
Jquamerp, d,,
muametp, d, | dopmer, K d.=Kd H30JIALHH, 0,5, M
‘ ! 0,04 0,06 0,08 0,10
0,108 18 0,194 0,274 0,314 0,354 0,394
0,219 1,6 0,350 0,430 0,470 0,510 0,550
0,325 1,6 0,520 0,600 0,640 0,680 0,720
0,426 1,35 0,575 0,655 0,695 0,735 0,775
0,530 1,35 0,715 0,795 0,835 0,875 0,915

PacueTHble 3HAUEHHS TEMIIEPATYp HAPYXKHOM MOBEPXHOCTH TEIIOBOW H30JSLUH t,, qruaMeTpom
d,=d,, + 23,,, M B 3aBHCHMOCTH OT auametpa d,, M IBYXTpyOHOTO GeCKaHAIBHOTO TEIUIONPOBOIAA W
TEMIEPATYPHI TEIUIOHOCUTENS B MOJAIOIIEM TPYOOTIPOBOIE T1 MIPH TEMIIEPATYPE OKPYKAIOIIEH Cpebl
t, = 5°C, muryOuHe 3aM0KeHnsT OCH TertonpoBoga h = 1,5 M, TEIUIOM30IAIMOHHON KOHCTPYKIINH W3
MHUHEPAIOBATHBIX u3aenuii d,, = 0,06 Mm u A, = 1,5 Br/m'K
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PacyeTHble 3HaUeHNS TeMIIepaTyp HapyKHOW NMOBEPXHOCTH TETUIOBOM M3oisAmH t,,,°C, tuamerpom
d,=d,, + 23,,, M B 3aBUCUMOCTH OT guametpa d,, M IBYXTpyOHOro OECKaHAJIBHOIO TEILIONPOBOJA H
TEeMITepaTypbl TEIUIOHOCUTENS B OAAIOIIEM TPYOOIpPOBO/Ie IPU TEMIIEpaType OKpYyKatollei cpeasl t, =
5°C, riybune 3amokeHust ocu Terumonposoga h = 1,5 M, TEIUIOM30ISAIMOHHOW KOHCTPYKIUH H3
apmorneHoberoHa u A,, = 1,75 Br/m'K
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PacueTHble 3HAYCHUS TEMIIEPATYP HAPYKHOU TOBEPXHOCTH TEIUIOBOM M3oisiiuu t,,, °C, nuamerpom
d,=d, + 25,,, M B 3aBucuMoOCTH OT auametpa d,, M IBYXTPyOHOro GECKaHAILHOTO TEIJIONPOBOIA U
TEMIepaTyphl TCIUIOHOCHUTEIIS B MOJAIOIIEM TPYOOIIPOBOIE T) MPHU TEMIIEPAType OKPYKAKOIICH Cpe/Ibl
t, =5 °C, rybuHe 3amoxeHust ocu Teruionposoaa h = 1,5 M, TEmIONU30SIMUOHHON KOHCTPYKIMH U3
(enonpHOTO NOpOIacTa d,, = 0,08 M u A, = 1,75 Br/m'K
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IIPHJIO)KEHUE 5
OneHKa OTKJIOHEHHS PeKMMA TeIJIoNnepeIayd OT CTAHOHAPHOTO

1. OueHky OTKIOHEHHs pEXMMa TEIJIONEpenayd OT CTalMOHAPHOIO MPOU3BOIAT MO KPUTEPUIO
JIOITyCKaeMOM MOTPEHIHOCTU OINPEIENICHUs] OTHOCUTENBHOIO COMPOTUBIIEHUS TEILIONepenade, KoTopas
He JIOJDKHA MpeBsImath 15%.

2. OueHka MPOU3BOAMTCS, UCTIONB3YS JaHHbIE 00 M3MEHEHUH TEeMIIepaTyp BOIBI B TEIIOBOH CETH,
JaHHbIE O TeIIO(PHU3NYECKNX XapaKTepPUCTHKaX KOHCTPYKIMHM TEIUIONPOBOJA M JaHHBIE O
TEMIO(GU3NYECKUX XapAKTEPUCTUKAX BO3ZMOMKHBIX HAPYLICHUH MPOKIIAIKH.

3. MuHHMaJbHYIO IJIUTEIBHOCTh Z, B CyTKax IEepHOAa HAONIOJEHMIH 3a TeMIepaTypoil BOIBI B
TEIJIOBOH CETH OIIPEEISIIOT 0 opMmye:

Iy =—"—7, (1)

rze D - ternoBast MHEPIMS CTPOUTENBHON M TEIUION30JSIIMOHHON KOHCTPYKIMH TETIONPOBO/A HPH

neprose KojeOaHW TeMmIepaTypsl BOJBI, NPUHAMAcMOM pPaBHBIM 1 CyT., OKpyIJIsis
MOIy4eHHOE TP pacueTe 3HAUCHUE B OOJIBIIYIO CTOPOHY A0 LIEJIOTO YUCTA.

4. OueHKy MaKCHMaJbHOIO 3HAYEHUS OTHOCHUTEIHHOM CHCTEMAaTHYECKOH IOTPENIHOCTH

ONpPEZIETICHUsI ~ OTHOCHUTEIBHOTO  CONPOTHBIEHHS  TEIUIONepenade S8R.,  obycrmoBneHHy0O
HECTallMOHApHOCTHIO TIpoliecca pacpoCcTpaHEeH s TeIIa IPOU3BOIAT MO popMyIie:

R ——r|18[Z_1]az+ A % , @)

Tep — to Zl g

TZE Ty, to - CPEAHME 3HAYEHHS TEMIIEPATYP COOTBETCTBEHHO CETEBOH BOJbI M HAPY)KHOIO BO3/yXa 3a
nepuo] HaOmoaeHui, °C;
Zo, Z1 - TO e, 4T0 B (hopmyute () HacTOsIIEr0 NPUITOKEHNS;

AT - BapHalys CPEAHECYTOUHBIX TEMIIEPaTyp CETEBOHM BOJBI, OMNpeAeNnseMas KakK pa3HOCTh
MEXAy MaKCHMaJbHBIMH 3HAYEHHSMHU CPEJIHECYTOUHBIX TEMIIEpaTyp CETEeBOM BOJBI 3a
MepUOJ IPeIBAPUTENbHBIX HaOmoaeani, °C;

A - aMnnuTyna  CyTOYHBIX — KOJNEOaHMI  TEeMIepaTypbl  CETeBOH  BOABI  HaKaHyHE
TEIJIOBU3NOHHOTO KOHTPOJA, OMpefeisieMasl Kak pasHOCTh MEXIY MaKCHMaJbHBIM U
CpeAHECYTOYHBIM 3HAUCHHUSIMH TEMIIEpATyp ceTeBoH Bosl, °C;



Rs, Ry - cOmpoTHBIIeHHE TEIUIONepeaye COOTBETCTBEHHO 0a30BOI0 y4acTKa TEIUIOCETH U yqacTKa
C HApyOICHWAMH TEIUIOW3OJLALUK, BBIYHACIAEMOE 10 HOPMATHBHO-TEXHHYECKOM
JIOKYMEHTallUH, MZ'OC/BT;

95, 9 - 3aTyXaHHe AaMIUIATYAbl KONEOAHWH TEMIEPaTypbl CETEBOH BOJBI  OTHOCHTEJBHO
aMIUTUTYABl KOJIEOAHWH TemIepaTypsl IIOBEPXHOCTH TPYyHTa HAaJ TeIDIOTPACCOi
COOTBETCTBCHHO 0a30BOT0 ydyacTKa M y4yacTKa C HApPYIICHUSIMHU TCIUIOM30JISIUH,
BBIUUCIIIEMOE TI0 HOPMATHBHO-TEXHUYCCKOMH TOKYMEHTAIINY;

o - KOO(QUIMEHT TEIUIOOTAAYM TOBEPXHOCTH TPYHTA, NPUHUMACMBI 10 HOPMATHUBHO-
TEXHUYECKOH TOKYMECHTAIUH, Br/M%>°C.



XapakTrepucTHKA YYACTKa TEIUVIOBOM CeTH

Tab6muma 5.5

XapaKTepHUCTHKA TEIUIOM30JIIMOHHOI KOHCTPYKIINN XapakTepucTHKa
XapaKkTepUCTHKA MPOKIIAIKH — — - —
OCHOBHOM CJIOH IToxpoBHEIi1 cnoit rpyHTa
> = = =
Mecto Ha HBIH § 3 S I'ny6una S
No Tara, || OPYX 8 o 2 e 2 Y e 2
PpacIIoIOKeHHS JaMeTp s = T R ol =g 3aJ105KEH S o= ®
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Tabnuma 5.6
7KypHaJj 3anucu usmMepeHuii
MakcumanbHas
MecTto Temneparypa Boas!l B | Temneparypa Boasl B | TemnepaTypa C TeMIEPATYDA
" o KOPOCTH
Howmep yuacTka PpacmoyoKeHus Iara, Bpems MOJAfOIICH JTUHHHI 00paTHON THHIH HApPY>KHOTO P patyp IIpumeuanue
N o . o o BeTpa, M/C MTOBEPXHOCTHU TPYHTA
ydacTka TemnoBoii cetn, °C TemnoBoii cetH, °C BO3YyXa, °C . o
Haj TerioTpaccou, °C
Tab6muma 5.7
Pe3yabTaThl KOHTPOJIS
PacuerHple MakcuMalIbHBIE TEMIIEPATYPHI IOBEPXHOCTH IPYHTA HaJ Teriorpaccoi, °C
MaxkcumainbHas PaTyp P 122 P > 3aKJIF0YEHHE O
Mecto 3aToIieHre MPOKJIAIKU 3aToruieHue MpoKIIaaKu
Howmep M3MepeHHas TeMIleparypa . . N . N COCTOSIHUH
PpacmoIoKeHUs HopmaibHbli pesxum OrtcyTcTBUE CeTeBOIl BOJIOM 13 CeTEeBOI BOJIOH M3 IOHAIOIIETO
yJacTka MTOBEPXHOCTH TPYHTA HAJT obcnemyemMoro
y4acTka L o AKCILTyaTaIl[uH (paspy1ienue) IO JAIOIIETO TEIUIONPOBOA U YBIAXKHEHUE
Terorpaccol, °C ydacTka
TETJIONPOBOA TpyHTa
1 2 3 4 5 6 7 8




Tabmmma 5.8

CpenHsis IIOTHOCTh

KoaddummenT remmonpoBoaHocTH,

Bun rpynTa FpyHTa K- e CreleHb BIaKHOCTH Br/m-°C
1 2 3 4
ITecuansnie 1480 Baxxusrit 0,86
1600 Baxxusrit 1,11
1600 Baxxusrit 1,92
1600 Hacrimennsiit Bogoi 1,92
CyrnuHucTbie 1100 MaioBnakHBIH 0,71
1100 BraxHerii 0,9
1200 MaioBiaaKHbIH 0,83
1200 Brnaxxusri 1,04
1300 MaioBiaaKHbIH 0,98
1300 BraxHerii 1,2
1400 MaioBaxHbI| 1,12
1400 Baxxusrit 1,36
1400 Baxxusrit 1,63
1500 MaioBaxHbI| 1,27
1500 Baxxusrit 1,56
1500 Baxxusrit 1,86
1600 MauoBnaxHsIit 1,45
1600 Biaxxublii 1,78
2000 MauoBnaHbIit 1,75
2000 Braxkusrit 2,56
2000 Braxkusrit 2,68
I'munaucteie 1000 MaoBaXxHbIH 0,4
1100 MauoBnaxHsIit 0,69
1100 Baxxusrit 0,94
1100 Hacpimennsiit Bomoi 1,0
1200 MaoBiaxHbI| 0,58
1200 MaioBiaXxHbI| 0,85
1200 Baxxusrii 1,18
1200 Haceimennsiit Bogoi 1,5
1300 MaitoBiakKHbIH 0,72
1300 Baxusrit 1,08
1300 Haceimennsiit Bogoi 1,66
1500 MaitoBiakKHbIH 1,0
1500 Buaxublii 1,46
1500 Hacpimennsiit Bomoi 2,0
1600 MaioBiaXxHbI| 1,13
1600 Baxxusrii 1,93




Puc. 5.9 Yuactok temiorpacchl 6e3 n1edekToB



Puc. 5.10 3aTomieHHBINA yYaCTOK MTOA3EMHOM TETUIOTPACCH
(cpeMKa ¢ BepToNeTa)

Puc. 5.11 YgacTok TemnoTpaccsl Ha[3eMHON MPOKIAAKH ¢ HAPYIICHNEM H30JIAIINH
(Cnemka c BepToseTa)



PA3JIEJI 6. ITPY]IbI OXJIAJIATEJN DJIEKTPOCTAHITAN
Ten10BU3MOHHASI JMATHOCTHKA COCTOSIHMSA MPYA0B-0XJaguTe el TeI103J1eKTPoCTaH Ui

Tepmorpadus npynoB-oxyiaanTeaeld NO3BOJSIET HOIYYUTh KapTHHY pacIlipeaeieH s TEMIIEpaTyp 1o
aKBaTOPHH. DTO JaeT BO3MOXKHOCTh ONpEAETCHUs TEIUIOBBIX TEUCHHH B BOJOXpPAHWIHILAX, OLCHUTh
3G (GEKTUBHOCT OXJAXKJCHUS BOJIBI; BBIIBICHUS HECAaHKIIMOHUPOBAHHBIX COPOCOB B BOJOEM,
BIMSIOIIMX Ha TEIUIOBOW pEeXuUM sHepretuyeckoro obopynoanus TOILl. Tak, noBbleHHE
TEeMIIepaTypbl BOJIBI, IIOCTYMAIONIEH Ha KOHAEHCATOpbl TypOuH, Ha 1 °C 1O CpaBHEHHIO C pacyeTHOMH
st TOC momHoCTEI0 4 MIIITHOHA KBT BBI3BIBAaET mepepacxoll TommBa npuMmepHo Ha 25000 ToHH B
TOf.

CreMKa BBITIOTHACTCS ¢ OOpTa BEpTOJIEeTa B 1BA ATAMA:

- O6pexTrBOM 20° TPOM3BOIMTCS IMOKAIPOBas CheMKa II0 MEPUMETPY Ipyaa C "MpHUBSBKOH" K
OeperoBrsiM 00BeKkTaM, ¢ BHICOTHI 200-300 M U1 YCTaHOBIICHHSI paclpeieiCHAs TEMIepaTyp B MeCTax
cOpoca u 3a60pa IUPKYISIIUOHHOMN BOBI, a TAKXKE BBISIBICHUIO MECT HECAHKIIMOHUPOBAHHBIX COPOCOB
B BOJIOEM.

- IllupokoyronpHeiM o0bekTHBOM 40° u Oojnee ¢ BbicoThl He MeHee 1000 MeTpOB C LENbIO
MOJy4eHHUs 00Iel KapTHHBI TEMIIEpaTypHOTO paclpeeseHHs 0 HOBEPXHOCTH MPYAa.

Ecnu He ymaercst pa3MecTUTh BeCh Py B OAHOM KaJpe, TO MPOU3BOAUTCS CheMKa IO KaJapam, s
JaJIbHEHUIIIEr0 MOHTAKa IOJIHOM TEIJIOBU3MOHHON KapTHHBI C ITOMOIIbLI0 KOMIIBIOTEPHOU IPOrpaMMbl
0o0paboTku TepmonzoOpaxeHuid. JKenareqpHO NPOM3BOAMTH NApPAUICNBHYI0 CBhEMKY OOBIYHON
BHZCOKAMEPOH C PEeUeBHIM KOMMEHTApHeM [UIS IMOCIenyromei "MpuBs3KU" K HAa3eMHBIM OOBEKTaM.
Crenyer uMmeTh BBHIY, YTO M3JydaTelbHas crocoOHocTh (g) Boabl 0,96-0,98 mpu HabmoaeHuH 1o
HOpMasu K 00beKkTy. I103TOMy JKellaTenbHO HCIIOJIb30BAaHHME TETNIOBU3MOHHBIX KaMmep, MO3BOJITIOIINX
BECTH CBEMKY BEpTHKaJIbHO BHM3, B MHTepBasie yriaoB or 0 mo 60 rpamycoB. 3a mpemenamu 5THX
3Ha4YeHHH € OBICTPO yMEHbIIAETCs 0 HyJs (IpW HAOJIIOJNEHMH 1Mo KacaresnbHO# Bona juisa K- mydeit
CTaHOBHUTCS 3EPKaJIOM).

[Ipu creMKe cremyeT MpUAEpKUBATHCS CICIYIONINX MOTOAHBIX yCIOBHM:

- IaCMYypPHBIH ACHb,

- OTCYTCTBHE OCaJIKOB M TyMaHa,

- OTCYTCTBHE BETPA;

- yhCTas TIOBEPXHOCTH BOJOEMA.

TeroBu3MOHHAs anmapartypa jJjis TepMorpaduu IpynoB-OXJaJUTeIeld JOJDKHA YIIOBIETBOPSTH
CJICIYIOLIUM YCIIOBHUSIM:

- TUara3oH m3MepseMbIx Temieparyp ot 0 1o 50 °C ;

- IpezieN TeMIeparypHoii 4yBcTBuTeabHOCTH He MeHee 0,5 °C.

- muarmasoH pabouux Temmeparyp ot -10 go +50 °C ;

- HCTIOJTb30BaHIE OOBEKTHBOB C yITIOM 3peHus B ananasone oT 20 10 60 rpaaycos’:

- CIIEKTpaJIbHBIN 1uana3oH 8-12 MKM ( IpUMEHEHHEe KaMep CO CHEKTPalIbHBIM JUANa30HOM 3-5 MKM
MOXET TPHBECTH K HCKa)KCHHIO pe3ysbTaTa B cieicTBHe Oosee cuiabHOro mnornomenus WK-myuei
aTMocdepoii B 3Toit oonactu K- cnektpa);

- BO3MOKHOCTb 3aIHCH TepMOU300pakeHus Ha BuaeoMaruutodoH, auckery, PCMCIA- kapry;

[Nomydennas uHpopmarms obpabaTbiBaeTCs Ha KOMIBIOTEPE C IIEIBI0 MOIYyYSHUS TEMIIEPaTypHON
KapTHHBI TTOBEPXHOCTH NpyJa-oxyaauTens. Ha tepmorpamme mpeHTHGHIMPYIOTCS MecTa cOpoca H
3a0opa IMPKYISIHOHHOW BOJBI, @ TAaKXKE MECTa HECaHKIMOHHPOBAHHBIX COpPOCOB, €CIIM TAKOBHIC
HUMEIOTCS.

ITocne ananm3a noay4eHHOW HH(POPMAIIUK MOKHO CHIeiaTh BBIBOJ 00 3P PEKTUBHOCTH OXJIAXKICHHUS
BOJBl W CTENECHM BIMSHHUS PA3IMYHBIX (PAKTOPOB, MEMIAIOIIUX 3TOMY OXJIaXIeHHIO. l3MeHeHume
TEIUIOBOTO peXHMa TMPYHAAa-OXJAIUTENS, 0 pe3yabTaTaM TEIUIOBH3MOHHONW CBEMKH ITO3BOJISET HpPH
CHIDKEHHH TEMIIepaTypbl HHUPKYJSAIMOHHON BOABI MOBBICHTH TIyOMHY BakyymMa B KOHJEHCAaTOpe
TypOMHBI, 9TO JaeT BO3MOXHOCTH YBEIMYUTHh MOITHOCTH U cooTBeTcTBeHHO KIIJ] TypGOyCcTaHOBKH.

Ha pucynkax 6.1, 6.2 (cm. Ilpunoxenue 6) mokazaHo Mecto cOpoca HUPKYJISALIUOHHON BOJIPBI,
pacrpeienieHie TeMIepaTyphl Ha IOBEPXHOCTH NPyAa OXJIaAUTES.

! [pumMenenne 06beKTHBA ¢ yIIOM 3peHns MeHee 20 IPaLycoB HEONPABIAHHO YBETHUYHT BPEMs CHEMKH, a C
yrioMm Gonee 60 rpaxycoB - MPHUBEIET K MCKKESHHUIO TEIUIOBOW KaPTHHBI HOBEPXHOCTH MPYa.



ITPUJIOKEHHE 6
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Puc. 6.1 Pacnipenenenue temnepaTyp Ha OBEpXHOCTH Npyaa oxnaautens TOL]

Puc.6.2 Pacipenenenue TemmepaTyp Ha MOBEPXHOCTH Npyaa oxiagutens TOL]
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