POCCHUIICKOE AKIITUOHEPHOE OBIIIECTBO
SHEPTETUKU U DJIEKTPUOGUKALIMU "EDC POCCUN"

JETTAPTAMEHT HAYKU U TEXHUKHU

METOJUYECKHUE YKA3AHUSA
ITO OIIPEJAEJIEHHIO TEIIVIOBBIX ITIOTEPH
B BOJAAHBIX TEIIJIOBBIX CETAX

PJ1 34.09.255-97

YK 621.311
Cpok oeticmeus ycmanognern ¢ 01.01.98 .

Pa3padorano OTKpHITEIM aKIIMOHEPHBIM oOmIecTBoM "®upMma N0 HalxagKe, COBEPIICHCTBOBAHHIO
TEXHOJIOTUH U 3KCIUTyaTaluy eKTpocTanmii u cereit OPT'POC"

Wcnomnurenn J1.JI. CATAHOB, A.P. BAMBYPHH, I0.H. BUKTOPOB, A.T'. TIPUTBIKWUH
CoraacoBano c /lenapramentom Hayku u TexHuka PAO "EOC POCCHUUN"
YT1Bepaxaeno JlenapramentoMm Hayku U TexHuku PAO "EQC POCCHUN" 25.04.97 .
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Meroauueckne yKa3aHUs YCTaHABIMBAIOT COJEpXKAaHHE M TIOPSAIOK IIPOBENCHUS pPabOT Mo
OTIPEJICTICHUIO 3KCIUTyaTallHOHHBIX TEIUIOBBIX IIOTEPh YEpe3 TEIJIOBYIO H3OJSIHI0 B BOASHBIX
TETJIOBBIX CETAX.

Meroanueckne yKa3aHUsl NpeAHA3HA4YEeHBbI JUIA PAOOTHUKOB MNPEINPHATHH TEIUIOBBIX CETEH H
JJIEKTPOCTAHIMH, B BEJICHUU KOTOPBIX HAXOJTCS TEIUIOBBIE CETH, a TaKXKe HSHEProoObeMHEHUH U
HaJIaJIO4YHbIX OpraHu3aluil.

C BBIXOJIOM HacTOSIMX METOANYECKUX yKa3aHUH yTpauuBaloT cuity "MeToaudyeckue yKazaHus Mo
OIIPEJICTICHUIO TEIJIOBBIX MOTEPh B BOJSMHBIX M IApOBBIX TEIUIOBBIX ceTsix: MY 34-70-080-84" (M.:
CIIO Coro3rexanepro, 1985) B yacTu, OTHOCSIIEHCS K ONPENIEIICHUIO TEIUIOBBIX MOTEPh B BOJSHBIX
TETJIOBBIX CETSX.

1. OBIME ITOJIOKEHUS

1.1. Hactosmme Meronnueckne yKa3aHHsS MpeJHA3HAYCHBI UL ONpeAeleHrs (HaKTHIECKUX
SKCIUTYaTallHOHHBIX TEIUIOBBIX MOTEPh Yepe3 TEIUIOBYIO M3OJIAIHIO TEIUIOBBIX CeTe M pa3padOoTKu Ha
MX OCHOBE HOPMHUPYEMBIX 3KCIUIyaTallMOHHBIX TETJIOBBIX IIOTEPE.

12 dakTnueckue OKCIUTYaTalMOHHBIC TEIJIOBBIC MOTEPHU YCTAaHABIIUBAIOTCSA SKCICPHUMCHTAJIBLHO
IMyTEM IPOBCACHUS TCIIJIOBBIX WUCIIBLITAHUHN CETH. I_[eﬂbIO WUCIIBITAHUN SIBJISETCS OIPEACICHNUE TECIIJIOBBIX
MOTEPhb pa3IMIHbIMH TUIIaMH MpOoKJIaAKN n KOHCTPYKIUAMUA U30Js1IUHn pr6OHpOBO[lOB,
XapaKTEepHBIMU U JAHHOW TEIUIoOBOW ceTH. [lo pe3ynbraTaM WCIBITAHWN OIICHUBACTCS COCTOSHHE
U30JIAIUHN UCHBITEIBAGMBIX TPYOOIPOBOJOB B KOHKPETHBIX AKCIUTyaTal[MOHHBIX YCIOBHUSIX pPaOOTHI
MPOKJIAIOK.

HcnpiTanusaM ciemyeT moaBepraTh T€ YYaCTKU CETH, Y KOTOPBIX THIT MPOKIANKA W KOHCTPYKITHS
W30ILIIUN SBJIAIOTCS XapaKTePHBIMH IS JaHHOW CETH, YTO JaeT BO3MOXXHOCTHh PacCHpOCTPAHUTH
Pe3yIbTaThl UCIIBITAHNH Ha TEIJIOBYIO CETh B LIETIOM.

1.3. Ompenenenue GakTHUSCKUX TEIUIOBBIX TIOTEPh dYepe3 TEIUIOBYI0 H30JLIIUI0  JOJDKHO
MIPOU3BOJUTELCS B COOTBETCTBHM C TpeboBaHwsiMu [1TD mepuogundecku onuH pa3 B 5 yetT. [lpu atom
BBISBIISIFOTCS HM3MEHEHHUs TEIJIOTEXHUYECKUX CBOWMCTB HU30JIIIUOHHBIX KOHCprKLIl/Iﬁ BCJICICTBUC
CTapCHUs B MPOLECCE OKCITyaTallii, BBOAA HOBbIX U PCKOHCTPYKIIUH ﬂeﬁCTBleLHHX TEIUIOBBIX CETEH.

1.4. IonyueHHble pe3yJIbTaThl UCIBITAHHUI MO ONPEAETICHHI0 (PaKTHYECKUX TEIJIOBBIX ITOTEPh Yepes3
TEIUIOBYIO M30JIALIUIO SBISIOTCS OCHOBOWM JUIS pa3padOTKU YHEPTETHUCCKONW XapaKTePUCTHKH TEIUIOBOM



CCTHU IO MMOKa3aTC/II0 TCIIJIOBLIX MMOTCPh U UX HOPMHUPOBAHUS.
2. MIPOBEJEHUE UCHBITAHUMA BOASHBIX TEILJIOBBIX CETEM
2.1. 3aga4m ¥ NOPSAOK BBINOJHEHHUSsI padoT M0 NPOBEAEHUIO UCTILITAHUT

2.1.1. HemocpencTBeHHOM 3amaveii UCTIBITAHUI BOISHBIX TEIUIOBBIX CETEH SIBISCTCS OIpEICIICHIE
(haKTHYECKUX TEIUIOBBIX IMMOTEPh Yepe3 TEIUIOBYIO HM3OJISALNUIO MPUHATHIX UL WCIBITAHUH YYaCTKOB
TEIUIOBBIX CETeH MpH BBIOPAHHOM pPEXHME M COIMOCTABICHHWE WX C HOPMATHBHBIMU 3HAYCHHUSAMU
TEIUIOBBIX MTOTEPh VIS TEX )K€ YIaCTKOB TEIUIOBOH CETH.

2.1.2. Tlepen mpoBeAcHUEM HCIBITAHUN TEIUIOBBIX CETEH JOJDKHBI OBITH BBITIOJHEHBI PAOOTHI TIO
BOCCTaHOBJICHHUIO HapymeHHoﬁ TEIIOBOM N30JIAIMN Ha HUCHBIThIBACMBIX Y4YaCTKaX, OCYHICHUIO KaMEp
TEIIOBOM CCTHU, NIPUBCIACHUIO B TOPAOOK ﬂpeﬂameﬁ, OpraHu3anun CTOKa MOBEPXHOCTHBIX BOA U JP.

2.1.3. IIpoBeneHue UCHBITAHUHA BOASHON CETU IPEAYyCMaTPUBAET:

aHaJIN3 MaTepPHUajoB O TEIIOBOH CETH;

BEIOOp YYaCTKOB CETH, MOJUICHKAIUX UCTIBITAHUSIM;

pacueT rmapaMeTpoB HCIBITAHHN;

MOJITOTOBKY CETH B 000PYTOBaHUS K HCITBITAHHSIM;

MOJITOTOBKY M3MEPUTEIBHOI anmapaTypel;

MIPOBEICHUE TEIUIOBBIX UCTIHITAHUH;

00pabOoTKy NaHHBIX, OIYYEHHBIX TP UCTIHITAHUSX;

COTIOCTaBJICHHE TTOYYEHHBIX [TPH UCTIBITAHUSAX TEIUIOBBIX OTEPh C HOPMAaTUBHBIMH 3HAUCHUSIMH.

2.2. AHAJTU3 MATepHUAaJIOB IO TEMJIOBOM ceTH

2.2.1. Ilpn moAroToBKe K HCIBITAHUSAM JOJDKEH OBITh NMPOBENIEH aHAJIM3 CXEMBbl TEIUIOBOH CeTH,
TEMITEPaTYPHBIX PEKUMOB €€ PadOThl, TUIIOB MPOKJIAJKH U KOHCTPYKLUH TETJIOBOH M30JISILNHU, CPOKOB
Ciry’KObl TPyOOIPOBO/IOB, XapaKTEpHBIX CIy4aeB M HPUYUH IOBPEKIAEMOCTH, CXEMBI, PEXHMOB
paboTEl M cocTtaBa 0OOpYIOBaHWS BOJOIOAOTPEBATEIBHON YCTAHOBKHM, a TakKe JaHHBIX O
TEXHUYECKOM COCTOSHHH TEIUIOBOW M30JISIUH M KOHCTPYKIHUH IPOKJIAIOK B LIEJIOM.

ITo pesympraTam cbopa U aHATM3a MaTEPUAIOB COCTaBisieTcs Tadmuma (Tadm. 1 mpumoxkenus 1), B
KOTOPYIO BKJIIOYAeTCS XapaKTepUCTHKAa TEIUIOBOW CETH IO OTACNIBHBIM Yy4acTKaM ¢ yKa3aHHEeM
HAapy)KHOTO JHaMeTpa W JUIMHBI TPyO, KOHCTPYKLMH TEIJIOBOM H3OJALMH, THUIIOB IPOKIAIKH
(momzemHasi OeckaHaibHass M B KaHajax, HaJ3eMHas), a TaKkKe CPOKOB ClyxObl (roja BBoxa B
9KCIUTyaTaluio). B Tabmuiy BKIIIOUArOTCS BCE YYacTKH TEIUIOBBIX CeTel, HaXOIIIMXCS Ha OanaHce
SHEPTONPEANPHUATHSA.

2.2.2. Jlna mepecdyera TOJNYYEHHBIX TP HUCHBITAaHMAX  PE3yJbTaTOB Ha  pa3iIM4HbIE
9KCIUTyaTallMOHHBIE PEXUMbI PabOTBI CETH W MU OIpEIETCHUs] TeMIepaTypHbIX IapaMeTpOB
WCTIBITaHUH JIOJDKHBI OBITH COOpaHbI ClIEAYIONINE KIMMAaTOIOTHUECKHE JaHHBIE JJIsl TOTO HAaCeIEHHOTO
IYHKTa, B KOTOPOM PAacCIIOJI0KEeHA UCIIBITHIBAEMAs CeTh!

cp.r Cp.M v
CpeIHETOIOBEIC trg U CpeJHEMECSYHEIC tr]f TEeMIepaTypbl TPYHTa Ha CpegHed TiryOuHe
3aJI0KEHHS. OCU TPYOONPOBOIOB (IS TIOA3EMHO# IPOKIIAIKK);
cp.r Cp.M o
CPE/IHETOOBbIE [, W CPe/HEMECSUHble [, TeMIepaTypbl HADY/KHOTO BO3yXa (JUls Ha3eMHOI

MPOKJIAJIKH).
OTH JaHHBIE cleqyeT NPUHUMAaTh Kak MHOTOJETHHE II0 MarepuajaM Okaliieil K JaHHOMY
HaceJIEHHOMY ITyHKTY METEOCTaHIIMU MJIM M3 CIIPABOYHUKOB O KIIMMATOJIOTHH.

2.3. BbI0Op y4acTKOB CeTH VIS HCTIBLITAHUI

2.3.1. HcnelTaHusiM [IOJDKHBI IIO/IBEPTraThCs Y4YacTKHM TEIUIOBOM CeTH, THI TIPOKIAOKH H
KOHCTPYKLIUH TEMJIOBON M30JILMH KOTOPBIX SIBIISIOTCS XapaKTEPHBIMU JUIS JaHHOM CeTH.
XapaKkTepHbIMH CUMTAIOTCS Y4aCTKU TEILUIOBBIX CETel, H0Js KOTOphIX (P, ompezenseMas no (1),

MaTepUaIbHON XapaKTEPUCTHKE BCel ceTu cocTaBisieT He MeHee 20%:
M

Sd,L)
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rae M, = Z(du L) — MaTephaibHas XapakTEpUCTHKA Ui MOJAIOIEro WM 00paTHOro
- TpyOOIIpOBOJAa CETH, MPOCYMMHUpPOBAaHHas II0 BCEM Y4YacTKaM C
JIAHHBIM THIIOM TIPOKJIAJIKH H KOHCTPYKIIHEH H30ISIHH, M’
M, = Z(dﬂ L) — MarepHaibhas XapaKTePUCTHKA JUIA MOJAMOLIETO HIn 062paTHOF0
- TpyOOIpOBOIa, MPOCYMMHPOBAHHAS 110 BCEH CETH B 1IEJIOM, M ;

d __ HapyxHbpll guamerp TpyO B Ipelelax OJHOIO ydacTka ceTd (10
H o 19
MOTAIOIIEH MM 0OpaTHOM JIMHUY TIPH PaBHBIX AWaMeTpax Tpy0), M;
L — TOpoOTSDKEHHOCTH yYacTKa CETH, M.

2.3.3. OObeM HCHBITHIBAEMBIX XapaKTepHBIX YYacTKOB TEIUIOBO CETH, OLIEHHBAaeMbIH MO
MaTepUaIbHON XapaKTePUCTUKE, ONpPENeNseTcd KaK peallbHOM TEXHUYECKOM BO3MOMKHOCTBIO
NPOBEJCHUSI HUCIBITAaHWH, TaKk M HEOOXOIMUMOCTHIO IOJIYYEHHs IPEJCTABUTEIBHBIX PE3YyJIbTaTOB,
KOTOpBIE MOTYT OBITh PAacIPOCTPaHEHbI Ha HEUCIIBITAHHBIE YYacTKU TEIUIOBOM ceTu. Mcxons u3 aToro,
MHHUMAaJIbHBIH 00BEM HCIIBITBIBAEMBIX YYACTKOB T'OTOBOM CETH IO MaTepUalbHOM XapaKTEpHCTHKE
JOJKeH ObITh He MeHee 20% maTepralibHOI XapaKTepUCTUKH BCEH CeTH.

IIpoBeneHne WCHBITAaHWH XapakTEPHBIX Y4YacTKOB B MEHbIIEM OOBEME [OIMyCKaeTcs B
UCKIIIOYUTEIIBHBIX CIy4asX, KOT/Aa 3HAYUTENbHAS YaCTh TAKUX YYaCTKOB PacCpPeOTOYEHA T10 TETLIOBON
CETU U HE MOXKET OBITh 00BbEANHEHA B IUPKYIISIIIMOHHOE KOJBIIO.

2.3.4. VcnblTaHust 1O ONPENENICHUIO TEIUIOBBIX IMOTEPh IBYXTPYOHOH BOJSHOH TEIJIOBOW CeTH
HEOOX0AMMO IPOBOJUTH Ha LUPKYJISIIMOHHOM KOJIBIE, COCTOSIEM U3 TI0/IAI0IIei 1 00paTHOM JIMHUI ¢
MEPEMBIYKON MEXIY HUIMU Ha KOHEYHOM y4yacTKe KOJIbIA.

HauanpHblif y4acTOK IMPKYJSIIMOHHOIO KOJIbIa oOpasyeTcss o0opyIoBaHHEM M TPYOONpPOBOJIAMHU
TETJIONOATOTOBUTEIBHON YCTAHOBKH (PHCYHOK).
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CxeMa HCNILITLIBAEMOT0 HMUPKYJANHOHHOT0 KOJbIA

[ — TennonoaroroBurenbHas ycraHoBka: Il — mupkynisiioHHas IepeMbIUKa;
1 — ceTeBBIEe HACOCHI; 2 — JISTKMM HACOC MaJIOM MOJa4M; 3 — IOIUTOYHBINA HACOC;

4 — OCHOBHBIE TIOJIOTPEBATENIN CETEBOU BOIbI; 5 — MUKOBBII MOAOTPeBaTEIh CETEBON BOJIBI
WK BOJOTPEUHBIN KOTE, 6 — U3MepuTenbHas quadparma Ha IOJaroeM TpyOopoBo/Ie;
7 — u3MmepuTenpHas quadparMa Ha noanutouHon imHun;, TK — TeruioBas kamepa;

MOAIOINN TPYOOIIpOBO; —— 0oOpaTHBIN TPyOOTIPOBOS ;
— = MOANMWTOYHAS JUHHSI; l — TOYKa U3MEPEHUS TEMIIEPATYPBI;

@ - N3MEPUTENBHBII TPHUOOP.



LlUpKyJISLMOHHOE KOJBLO COCTOMT U3 psAAa IOCIENOBATEIbHO COEAUHEHHBIX YYacTKOB,
pa3nyaloIMXCsl, KaK MPaBHUiIO0, THIIOM MPOKJIAJKW W KOHCTPYKLHMEH M30JISIMHU, a TaKXKe ITUaMETPOM
TpyOOorpoBonoB. PekomeHmyeTcst NPOBOAWTH HCIBITAHWS Ha LUPKYJSIMOHHOM KOJIbLIE, KOTOPOE
BKJIFOYAeT B ce0sl OCHOBHYIO MaricTpaib TEIUIOBOM CETH, COCTOSIIYIO U3 TpyO HanOOJIBIIEro JuaMeTpa
U MaKCHMAJIbHOW IMPOTSDKEHHOCTH OT MCTOYHHKA TeIUla. B KOHEUHBIH ydYacTOK LMPKYISLMOHHOTO
KOJIbLIa MOTYT OBITh BKJIFOUCHBI YUACTKH PACIPEICIUTENbHOH (KBapTallbHOW) ceTh. Bee oTBeTBIICHUS 1
OT/ICNIbHBIC a0OHEHTHI, IMPUCOCIMHEHHbIE K LUPKYSAMOHHOMY KOJbIy, Ha BpEMsS HCIIBITAHUH
OTCOEIUHSIOTCS OT HETO.

2.3.5. Pacxon BoAbI Ha BCeX y4YacTKaxX LUPKYIALMOHHOTO KOJIbLIA BO BPEMs HMCHBITAaHUH NOJKEH
OBITh OJMHAKOBBIM W MOXKET OTJIMYAThCS TOJNBKO Ha BEIMYMHY YTEUKH, KOTOpas HOJDKHA OBITH
MUHMMAJIBHOI U He MPEeBHIAaTh YKa3aHHYIO B 1. 2.4.4.

[ToHwkeHne TemrepaTypbl BOIbI NPU 3TOM II0 MeEpe €€ NPOXOXKICHHUS 10 LUPKYJISIMOHHOMY
KOJIbIy OOYCIJIOBJIEHO TEIUIOBBIMH IOTEPSIMH TPYOOIPOBONOB M apMaTyphl B OKPY’KaloOIIylO0 Cpeny,
KOTOpBIE MOTYT OBITH OINpEAENEHbl MCXOJsl U3 M3MEPEHHBIX BO BpeMs HCIBITAHUH pacxoja BOJIbI U
CHIDKEHHSI TEMIIepaTyphl.

2.4. OnpenelieHue NapaMeTpoB UCHbITAHUI

2.4.1. OCHOBHBIMH TapaMeTpaMH HCHBITAHWH, ONPEACTIEMbIMA PACUYETHBIM ITyTEM, SIBIISIOTCS
MOJIEP’)KUBAEMBIE B IIPOIECCE UCIBITAHUN 3HAYCHHS TeMIIepaTyphl BOJIBI B TIOJAIONIEH JIMHUH CETH Ha
BBIXOJIE W3 TEIUIONOATOTOBUTEIBHON YCTAaHOBKM M pacxoja BOABI HAa HAYaIbHOM YYacTKe
WCIBITEIBAEMOTO LUPKYJIALMOHHOTO KoJblla. Kpome Toro, ompenensiroTcsi OXuaaeMble B Ipoliecce
HCIIBITAHUHN 3HAYSCHUS TEMIIEpATYpPbl BOJbI B O6paTHOl71 JIMHUM Ha BXOA€ B TCILJIONMOATOTOBUTCIIBHYIO
YCTaHOBKY M pacxoja HOHHHTOHHOﬂ BOJbI, a TaKKXE OPHUCHTHUPOBOYHAA MPOAOJIKHUTCILHOCTD
WCIBITAaHUH.

2.4.2. TemnepaTypHbIi peXUM LUPKYJISALUOHHOIO KOJbIAa BO BpEMsl MCIBITAHUHN 3aJaeTcsl UCXOs
U3 CIIEAYIOIINX YCIOBHMA:

Pa3HOCTb MEXAY CpedHEW TemMIeparypodl BOIbl IO BCEM YydacTKaM KoJbla U TeMIepaTypoi
OKpY)KalomeW cpeapl BO BpeMs HCIBITAaHUN TNPHHAMAETCS pPaBHOW CPEIHETOJOBOMY 3HAUYCHHUIO
Pa3HOCTH CpeqHeH MO MOJAIoIIeMy U 0OpaTHOMY TPYOOIIPOBOIY TEMIIEPATyphl BOABI U TEMIIEPATyPHI
OKpY’Karouleil cpesbl 10 JaHHOM CETH;

TMMOHMKCHUE TEMIICPATYpPbl BOJbI Atu BOUPKYJSIMUOHHOM KOJIbIE 3a CYHET €ro TCIJIOBBIX MNOTEPb
NPY MCHBITAHUSX TOJDKHO COCTaBIIsITh He MeHee § u He Oonee 20°C.

HpI/l HaJIMyu Ha UCIBITBIBAEMOM KOJIBIC YYAaCTKOB C pas3jiMdYHbBIMU TUIIAMH TIPOKIAJAKH H

KOHCTPYKIUAMU HU30JAUNU MOHMKCHUE TEMIIEPATYPhbl BOAbI B KOJIBILIC BbI6I/IpaeTCH B COOTBETCTBUHU C
(hopmyoi:

At
At = - @)
MMI/[H
MK.l'l + MK.O
e AZ»MHH __ MHUHHUMAJIBbHO AOIIYCTUMOC MOHMKCHUEC TEMIICPATYpPbl BOALI B HO,HaIOHlefI

Wi O0paTHOM IMHWM HAa Yy4YacTKe C HAaWMEHBIICH MaTepHaIbHOI

xapakrepuctukoit M npuHuMaeMoe paBHbIM 2°C w3 ycioBuii

MHMH

obecrieueHns TpeOyeMol TOYHOCTH U3MEPEHHI TeMITePaTyphI;

M OTHOUIEHME  HAMMEHbLIEH  MaTEepUaJbHOM  XapaKTEpUCTUKH IS
——_wmm____ | [Oofaomero WIH OO0paTHOTO TPYyOOIpOBOJA YYacTKa HCIIBITHIBAEMOTO
M K11 +M Ko Jy komba M win K CYMMapHOW  MaTepHalbHOW  XapaKTEePUCTHKE

nogatomero M u obpatoro M tpy6GonpoBooB st BCero Kobla

B IICJIOM.

M

MHWH
M](AH + MK.O

y4acTKax UCIBITBIBAEMOTO KOJIbIIA, KK TPABHIIO, OTACIBHO HE H3MEPSIFOTCSL.
TemmepaTypsl BOJbI B IOAAIONIEM M 00paTHOM TpyOOIPOBOAAX MCHBITEIBAEMOTO KOJIbLIA Ha BEIXOJIE
W3 TEIUIOMOITOTOBUTEITHONW YCTAHOBKY U Ha BXOJIE B HEE OIPENEIIIOTCS 10 popmynam, °C:

[Ipy 3HAYEHUM OTHOLIECHMS < 0,1 TenynoBble NMOTEPU HA COOTBETCTBYIOLIMX



l‘;p'r +tP At

_ opr .
nu B ° + 2H + tOKp.I/I - t()]cp. > (3)
tPt Tt At c
— _ p.r
to.n - tn.n - Atn = 2 - 2H + toxp.u - toxp. (4)
rae ¢ g ¢ —  CPCIHEroJOBBIC — TEMNEPATyphl ~BOJABI B TOJAIOWEM M oOpaTtHOM
n 0

TpyOompoBofax HcHbITbIBaeMO  cetH, °C; TOACYMTHIBAIOTCA  Kak
cpenHeapuMeTHYeCKHe U3 CPEJHEMECSYHBIX TEMIIEPaTyp CETEBOM BOJBI,
OIIpE/IETICHHBIX 110 YTBEPXKICHHOMY JKCILIyaTall[HOHHOMY TEeMIIepaTypHOMY
rpaduKy MpH CpeTHEMECSYHbIX TEMIIEPAaTYpax HapyKHOTO BO3yXa;
lopu — COPKUAAEMas YCPEJHEHHAs 10 BCEM YUACTKAM KOIbLA TeMIeparypa
OKpY’Kalollel cpebl BO BpeMs ucnblTanuid, °C;

yCpeOHEHHass 10 TeM JKe YJacTKaM CpeIHEerojoBas TeMIepaTrypa
oKpyxatouieit cpeanl, °C

[Tpn Hanu4MyM B Ipefenax UCIBITHIBAEMOTO KOJIbLA YIaCTKOB KakK C MOJ3EMHOMN, TaK U ¢ HaJ3€MHON
MPOKJIAJKOW TEIUIOBOM CETH YCpPEIHEHHBIC TEMIIEPATyphl OKPYXKAIOIIEH Cpepl IOJCYHTHIBAIOTCS
COOTBETCTBEHHO N0 opmyiam, °C:

tcpAM M + ZchM M

cp.r
toxp.

_ rp."u noas B.H Hanas3 .
tOKp.l/l - > (5)
M.
cpr cpr |
tcp,l" _ trp MHOHS + tB MHaJl3 . 6
oKp. > ( )
M.
e £y fPM _ COOTBETCTBCHHO CPEJHME 33 MECSL NPOBEACHNS HCILITAHMIE TeMIICPaTypbI
R [PYHTa Ha CPEIHEM YPOBHE OCHM TEILIONPOBOAOB M HAPYKHOIO BO3LyXa,
OC;
(SPT ; fPT __ COOTBETCTBEHHO CDEJHErOIOBbIE TEMIEPATYphl TIDYyHTA H HapyKHOTO
I B
P BO371yXa, °C;
M  w M  __ MaTepHalbHbIC XapaKTEPHCTUKH JUIS HOJAIOMICH MM OOPAaTHON JIMHHUH 110
moa3 Haa3

BCEM Yy4YaCTKaM COOTBETCTBEHHO MNOJA3E€MHOM M HAI3€MHON MPOKIAJKH,
PAcCIIONIOKEHHBIM B IIPEJEIaX UCIBITHIBAEMOI0 LHUPKYIALIMOHHOTO KOJNbLA,
M’
M . — CyMMapHad MaTephaibHas XapaKTepUCTHKa A1 no,uaz}omeﬁ i o0paTHO
JINHUY 110 BCEM YyYaCTKaM UCIBITBIBAEMOIO KOJIbLA, M.
2.4.3. PacueTHbI pacxoi TMOABI IO KCHBITEIBAEMOMY KOJBIy OIpPENeNAeTCsl HUCXOId H3
OPUEHTHUPOBOUYHOIO 3HAUEHUs TEIUIOBBIX MOTEPh O3TOrO KOJNbLA IPU PEKUME HCIBITAaHUM,
MOJCYUTHIBAEMOro 1o Gopmyiie, Bt mmm kxan/4:

Q" = z[qHJ’I B L] + z[(QH.H.I/I + QH.O.I/I) B L] > (7)
noja3 Han3

rae f — KOX(POHIMEHT MECTHBIX IIOTEpPh, YUYHTBIBAIOMIMK TEIJIOBBIE IIOTEPH
apMaTypsl, ONOp W KOMIIEHCATOpoB; mnpuHUMaerca cormacao CHull
2.04.14-88 "TeruioBasi n3ossiuysi 00OpPYyAOBaHUS M TPYOONPOBOJOB" ISt
OeCKaHAIBHOW MPOKIAIKK paBHBIM 1,15, 1s KaHAIBHOW W HAI3EMHOHN B
3aBUCUMOCTH OT JUAMETpa YCIOBHOIO IMpoxojia TpyobompoBoaos: a0 150
MM — 1,2, 150 MM u Ooutee - 1,15;

q,, — 3HAUCHNS YJEIbHbIX TEMIOBBIX TOTEPD JTAaHHOM TETUIOBOM CeTH cyMMapHOe
JUIL  TIOJalouiero W o0paTHOro TPYOONPOBOJIOB KaXKAOTO JHaMeTpa
MOI3eMHOM (KaHAFHON U OeCKaHAIBHOW) MPOKJIAIKU MIPH TEMIIEPaTyPHOM
PEeXUMe MCIIBITaHuH, BT/M mimn kkan/(m-u);

Gy W Gy, — SHAUCHHI  YICIBHBIX  TEIIOBBIX  10TEph NAHHOM TEIUIOBOW  CceTH
COOTBETCTBEHHO II0 TMOJAIOMIed M OOpaTHOW JHHUSAM JUIS Ka)IOTro
quaMeTrpa TpyO HaJ3eMHOM NPOKIAIKH HpPU TEMIEPaTypHOM pEeXHMe
HCIIBITaHuN, BT/M nnm kxan/(M-9).

3Ha4YeHNs yAENBbHBIX TEIJIOBBIX MOTEPh IS MMOJ3EMHOW M HAJ3€MHOW MPOKJIAIOK OIpPENessioTCs,
MCXO/S U3 HOPM TEIUIOBBIX IOTEPH IPU TEMIIEPATYPHOM PEKUME U UPKYIIAIIHOHHOM KOJIBIIE BO BpEMS
UCTIBITaHUH 110 popmynam, Bt/m mmm kkan/(M-4):



cp cp cp.M
tH.H + to.u - ZerH

qH.I/I = qH tﬁp_r + l:):p.r _2t:ppr ’ (8)
(P pepm
Qunuw = Qun l‘cﬁ.r _ tép.r ’ ©)
(P pepm
_ 0.1 BHM
Qiom = Duo fPT _ popT ’ (10)
) B

rje 3Hauenusd ¢, , ¢, . , ¥4 ¢, npuHUMarTcs 1o "HopmaM NpoeKTHpOBaHHUSA TEILUIOBOM U30JIALUN

UL TPYOONIPOBOJOB ¥ OOOPYHOBAaHHS DJICKTPUYECKUX CTAaHIMA © TeIuoBBIX ceredl" (M.:
Tocarepromsmat, 1959) npu HUCHBITAHUAX YIaCTKOB TEIUIOBBIX CETEH, TEIUIOBAs H3OJIHS KOTOPHIX
BBINIOJTHEHA B COOTBETCTBUM € AaHHBIMM HopMamu, Wi o HopMaM IUIOTHOCTH TEIJIOBOTO ITOTOKA JUIs
TEIJIOBBIX CETEH C TETUIOBOW HM30JsIuel, BeIoiHeHHOW Mo HopMaMm CHull 2.04.14-88 (mpunoskenue
2), IpU CPEeTHETOI0BBIX TEMIIEPATypax CETEBOM BOJBI M OKPYKAIOIIEH Cpeabl.

3HaueHus YACIBHBIX TEIUIOBBIX MNOTEPL MNpHU TEMICpATypax, OTIHYAOIUXCA OT HOPMATUBHBIX,
OIIPEIEIISIFOTCS Iy TeM JIMHEHHOW MHTEPIIOJISLMHU (UIJIN SKCTPATIOJISLIAN ).

CpenHue TeMreparypbl BOJbI IPH PEKUME UCIBITAHUKA COOTBETCTBEHHO B IMOJIAIOIIEM U OOpaTHOM
TpyOOIIPOBOAAX UCIIBITHIBAEMOT'O KOJIbIIA ONPEAEIAIOTCS 1o hopmyiam, °C:

At TP AL
= +

ﬁ=m—;— o 4ﬂw—@ﬁan
At T+ At .
th =t ., — 4" =1 5 o+ 4” oo Lo (12)

2.1.4. PacueTHbIil pacxoi BOJbI B LUPKYJSILUOHHOM KOJIbIIE BO BPEMsI UCIBITAHUMN OMperessercs
1o GopmyJe, Kr/c Wiu T/4:

G, =A-10*3, (13)
c-At,
IJIe ¢ —  yIenbHas TeIUIOEMKOCTh CETEBOW BOJBI, MPHUHUMAETCS paBHOM 4,19-103 JIx/(xr-°C) nnm

1 kxan/(xr-°C).
[Ipenmonaraemoe 3HaUYE€HUE YaCOBOM MOJMUTKU CETH MPH UCTIBITAHUSAX TpUHUMAaeTCs paBHBIM 0,5%
CyMMapHOro oobemMa TpyOOIpOBOIOB B Ipe/ieliaX UCIBITHIBAEMOrO IIUPKYJISIIMOHHOIO KOJIbLIA.
2.4.5. Oxwupmaemas MPOJOIDKUTEIBHOCTh TpoOera YacTHUIl BOABI 10  HCHBITBIBAEMOMY
UPKYJISIHUOHHOMY KOJIbILYy OIpeessieTcs mo Gopmysiam, u:

npu G, B kr/c

-3
V.-p-10
T, =———; (14)
36-G,
npu G, B1/4
-3
V-p-10
G =\ (15)
Gl/l
rie V— cyMmMmapHBI 00beM TPYO HCHBITHIBAEMOTO LUPKYJISILUOHHOTO KOJIbIA B Mpenenax OT
BBIXO/IA IO BXOJIA HX B TEIUIONOATOTOBUTEIbHYIO YCTAHOBKY, M,
p— IUIOTHOCTb BOJBI B MCIIBITHIBAEMOM KOJIBLE IPU CpeAHeH TemIepaType BOJbI
t +t
.1 o.u , Kr/ M3.

2.5. IToaroroBka ceTu U 000PyIOBAHUS K UCTIBITAHUAM

2.5.1. llupKymsauus BOABI B HCIBITBIBAEMOM KOJIBIIE CO3JaeTCsd HACOCOM HEOONBIIOH MonadH, B
KauecTBE KOTOPOTO MOXET OBITh HCIIOJIL30BAaH JIETHUH CETEBOM HACOC WM ApPYyroe o0OpyIdoBaHUE
HCTOYHHKA TeIlIa.

2.5.2. B xauectBe BOJOIIOJOIPEBATENILHOTO O0OPYJOBAaHMS IPHU HCHBITAHUAX JOJDKHBI
UCIIONB30BaThCsl  TEIIOOOMEHHMKH, OOECIIEUMBAIOIINE TEIUIOBYI0 MOIIHOCTh, COOTBETCTBYIOIIYIO



PaCUYC€THBIM IOTEPAM TEII0BOM OHEPrunu B HUPKYJSAIIUOHHOM KOJIBLEC, a TaKXKE BO3MOXHOCTbH
MOAJEP/KAaHUSA 3aJAHHOM PAacyeTHOM TEMIEPATypbl HAa BBIXOAE U3 MCTOYHMKA IIPU OTHOCUTENIBHO
HEOOJIBIIIOM PacXo]ie BOJBI IIPU HCITBITAHHSIX.

2.5.3. Ha KOHEYHOM y4YacTKe HCIBITBIBAEMOI0 KOJIBIIA JJIS TIEPEITyCKa BOJIBI U3 TTOIAIOIICH JIMHUH B
00paTHYI YCTaHABIMBACTCS UPKYJIAIHUOHHAS MEPEMBIYKa, pACCUUTAHHAS HA MOTEPU HAmopa B Hell 1-
2 M.

Jns meperycka BOOBI W3 TOAAMOMICH JIMHHM B OOpaTHYIO MOTYT OBITH HCIOJB30BAHBI TaKKE
3JIEBaTOPHBIE MTEPEMBIYKH BBOAOB, PACIIONIOKEHHBIX 32 KOHEYHBIM YYACTKOM HCITBITHIBAEMOTO KOJBIIA.
Comuta 37€BaTOPOB MPH 3TOM JIOJDKHBI OBITH YAAJICHBI.

2.5.4. HemnocpencTBeHHO Iepel HA4ajJOM HCIBITAHUN BCE OTBETBJICHHUS, HE IOJBEPTaroIIUecs
UCIIBITAaHUSIM, TEPEMBIYKH MEXAY MOJAIIMM M OOpaTHbIM TPYyOONPOBOJAMH, a TaKKe IpH
HeO6XO[ll/IMOCTl/I TCIIJIOBBIEC BBOAbI HOT’pe6HTeﬂef/lI CCTU, KPOME HUCIIOJB3YEMBIX B KAQYECTBE IMCPEMBIYCK
3a KOHCYHBIM YYaCTKOM, JOJIKHbBI 6I>ITI) OTKJIFOYEHbI OT MCIBITBIBAECMOI'O KOJIbILIA. IImotHOCTH
OTKITFOUYCHUS JIOJDKHA OBITh TIIATEIEHO MTPOBEPEHA.

2.6. IToaroTroBKa H3MePHUTEILHOI aNNapaTyphl

2.6.1. Ilpu TENIOBBIX MCHBITAHUIX CETH MOUIEKAT U3MEPEHHIO: PACXOA BOJBI, IIUPKYIHNPYIOMEH 1O
UCTIBITBIBAEMOMY KOJIBILY, PacX0/ HOAITUTOYHOM BO/BI M TEMIIEPATypa BOABI B TOUKAX HAOIIOACHUS.

Kpome Toro 10mKHO KOHTPOJIUPOBATHCS JABJICHUE B 0OPAaTHOM JTMHUY HCIIBITHIBAEMOTO KOJIbIA Ha
BXO/I€ €€ B TEIIONOATOTOBUTENbHYIO YCTAHOBKY.

2.6.2. Pacxompl ceTeBOM W TOAMMTOYHOH BOJBI, KaK MPaBUIIO, H3MEPSIOTCS TOCPEACTBOM
CYXKAIOIUX YCTPOUCTB (M3MEPUTEIILHBIX TUa(parM), YCTAHOBICHHBIX Ha IMOJAONICH WM 00paTHOMN
JWHUM, a TaKKe Ha mnoanurtoyHoil mmHuM. K wn3MepurenbHpiM nuadparMam  JODKHBI  OBITH
MPUCOEIMHEHBI PACX0A0MEPbI IEPEMEHHOTO Tepernajia AaBIeH M.

W3mepurenbHble nuadparMbl TODKHBI OBITh PAacCYMTaHBl HA PACXObl CETEBOM M IMOJIIUTOYHON
BOJIbI, KOTOpBIE OBIIIM BBISBIICHBI IIPH OIIPEAEIIEHNH IapaMETPOB HCIIBITAHUH.

Pacuer u ycraHoBKa HOBBIX JuadparM JOJDKHBI IPOU3BOIUTECS coryiacHO "[IpaBniiam naMepeHwus
pacxofa JKUAKOCTEH, Ta30B U MapOB cTaHAApTHEIMU auadparmamu u cormtamu” (P11 50-213-80).

JlomyckaeTcsi HCHONIB30BaTh WHBIE CPEACTBA HM3MEPEHHMA pPacxojia, HMEIOINe JeHCTBYIOMINHA
cepTUdHKAT 0 KaTHOpOBKe.

2.6.3. Temneparypa BOABI B HCHBITBIBAEMOM LUPKYJSIIMOHHOM KOJbLE MOJDKHA H3MEPSATHCS
OTAETBHO IO MOJAMOUICH M OOpaTHOM JIMHMSAM M TOYKAaX, PACHOJIOKEHHBIX Ha T'PAHUIAX YYacTKOB,
OTIpeNIeIeHHBIX B COOTBETCTBUHU C M. 2.3.4 HacTosAmUX MeToauuyeckux yka3zaHUH. B kKoHeuHOH Touke
HCHBITBIBAEMOT'0 KOJIbIIa B MECTEC YCTaHOBKH LlIdeyJ'IﬂLlPlOHHOfI NEPEMBIYKU YCTAaHABJIIMBACTCA OJIWH
TEPMOMETP.

TepmomeTp Ha oOpaTHOM TPyOOIIPOBOAE B TEIUIONOATOTOBUTEIHHONW yCTAaHOBKE pa3MelIaeTcs 0
TOYKH BPE3KH HOANUTOYHOTO TPyOOIPOBOa MO XOIY BOIBI.

Temneparypa BoJbl, @ TAK)KE TeMIIepaTypa Hapy>KHOTO BO3/lyXa BO BpeMs MCHBITAHUH M3MeEpseTcs
71ab0paTOpHBIMHU TepMoMeTpamu ¢ ieHoi aenenus 0,1°C.

2.6.4. Bce mpuMeHseMble NPU WCIBITAaHUSAX CPEICTBA M3MEPEHMs JOJDKHBI OBITH NPOBEPEHHI B
COOTBETCTBHH C JEHCTBYIOIIUMH TTOJIOKEHUSIMH.

2.7. CocTaBjieHHe TEXHUYECKOI 1 padodeli MporpaMM MCIBITAHHIA

[lepen mpoBeneHNEM HCIIBITAHUNA COCTABIIIOTCS TEXHUYECKast U pabodas MpOrpaMMbl HCTIBITAHUH.

2.7.1. TexHu4eckasi mporpamma HCIBITAaHUH TOJIKHA COAEePKATh:

HAUMCHOBAHUE 00BEKTA, 11EJIb UCTIBITAHUU U UX 00BEM;

MEePeYCHb MOArOTOBUTEIBHBIX PA0OT M CPOKHU MX MPOBEICHHUS;

YCIIOBHSI TPOBEACHUS HCITBITAHUIA,

STambl TMPOBEICHUS WCIBITAHUN, WX TOCIEIOBATEIIFHOCTh U OXHIAeMas MPOIOJDKUTEIHHOCTD
KaXXJIOTO dTara ¥ UCIBITAHUN B IIETIOM;

pexxuM paboThl 000PYAOBAaHUA UCTOYHUKA TEIUIA, MCIBITHIBAEMBIX YYACTKOB M CBS3aHHBIX C HAMHU
TEIUIOBBIX CETEH Ha KaKIOM JTalle, pacueTHBIE IapaMeTphl, WX MONMYCTHMBIC OTKIOHCHHS U
npeenpHbIe 3HAYCHHS TapaMeTPOB;

pexxuM paboTs 000PYAOBAaHHS HCTOYHMKA TEIJIa U TETIOBOM CETH MOCIIEe OKOHYAHUS MCIIBITaHHIH;

TpeOOBaHNS TEXHUKH O€30MIaCHOCTH IIPH POBEICHUH UCTIBITAHU;

TIEPEYCHb JIMIl, OTBETCTBEHHBIX 3a TIOATOTOBKY U IPOBEICHNE UCTILITAHUH;

MepeyueHb JIMII, COTIACOBBIBAIOIINX TEXHUYECKYIO IPOTpaMMYy,

2.7.2. Paboyast mporpamMma UCIbITAHU JTOJDKHA COACPIKATh:



NEPeUYCHb pa60T, BBIINIOJIHACMbIX HEMOCPCACTBCHHO nepeng UCIIBITAHUAMU (HOﬂFOTOBKa
o0opymoBaHus, cOOpKa CXEMbl HAa HCTOYHHKE TEIUIA U IO CETH, YCTAHOBKA CPEICTB H3MEPCHHIA,
MOJrOTOBKA CHCTEMBI CBS3M W CHTHANW3AIMK ¥ Jp.), JAHHBIE HO WCXOJHOMY COCTOSHHIO
000pyIOBaHUS;

MepeYCHbh MEPOIPHUATHU TI0 TOATOTOBKE HAONIOJATENCH, BKIIIOYAs MPOBEICHHE WHCTPYKTaXa IO
BEJCHUIO W3MEPEHHWH W MACHCTBHSIM TIPH OTKJIOHEHHAX OT PEKMMa M HEHUCIPABHOCTSIX CPEICTB
W3MEPEHUil; IPOBEJCHNE HHCTPYKTaXKa 110 TEXHUKE O€30MaCHOCTH TPU MCIIBITAHUIX;

MepeYeHb OpPTaHM3aluid M JODKHOCTHBIX JIMIl, OTBETCTBEHHBIX 32 TEXHUYECKYIO M OIEPATHBHYIO
YaCTH UCITBITAHHI;

MepeYeHb OPTaHU3AIMN U JIUII, COTJIACOBRIBAIOIINX Pa0OUyIO MIPOTPaMMy HCITBITAHHA;

MEPeYeHb W TOCIIEHOBATEIFHOCTh TEXHOJIOTHYECKHUX OIepanuii MO MOATOTOBKE M MPOBEICHHIO
PEXUMOB UCIIBITAHUN;

rpaduK MPOBEACHUS HUCIBITAHUN (BpeMs Havana M OKOHYAHMS KaXXJOrO dTalna W KCIBITAHUN B
LEIOM);

yKa3aHUs 0 BO3MOXKHOU KOPPEKTUPOBKE rpaduka MCIBITAHUH (TIEPEPHIBOB, TOBTOPEHUE PEIKIMOB,
MpeKpaIleHIe UCTIBITAHUH | Jp.) M0 MIPOMEKYTOYHBIM pe3yNIbTaTaM UCIIBITAHUH;

yKazaHUs 0 pekuMe paboThl 000PYAOBaHS MTOCTIE 3aBEPIICHISI UCIIBITAHUN;

TpeOOBaHUS TEXHUKH OE30MIACHOCTH MIPH NMPOBEICHIH UCTIHITAHUH;

TIePEYCHb JINI, OTBETCTBEHHBIX 32 00ECIIeUeHIE U IPOBEICHIE UCTIBITAHU;

HEO0OXOIUMBIE CXEMBI, YePTEKH, TPADUKH.

2.8. IlpoBeneHue TenI0BbIX HCTILITAHMI

2.8.1. OcyuiecTBiieHHe pa3pabOTaHHBIX THIPABINYECKUX M TEMIEPAaTypPHBIX PEKUMOB HUCIBITAHUN
NPOU3BOAUTCS B CIEIYIOLIEM MOPAIKe:

BKJIFOUAIOTCSl PacXoZOMepbl Ha JIMHMSAX CETEBOW M IOJNIMHMTOYHOM BOJBI M YCTAHABIMBAIOTCS
TEPMOMETPHl Ha IUPKYSALUMOHHOM TepeMbldKe KOHEYHOrO YydYacTKa KONblla, Ha BBIXOJE
TpyOOIIPOBOZOB U3 TEIIONOATOTOBUTEIEHON YCTAHOBKY M HA BXOJIE B HEE;

YCTaHABIIMBACTCSI ONPEACICHHBII pacYeTOM PAacXoJ BOJBI 10 IUPKYJSILHOHHOMY KOJIBILY, KOTOPBIi
HO/IePXKHUBACTCS TIOCTOSHHBIM B TEUSHUE BCETO MEPHOJIA UCIIBITAHHH;

YCTaHABIMBACTCSL JaBJeHHME B OOpaTHOM IMHUM HCHBITBIBAEMOIO KOJbLA HA BXOIE €€ B
TEIUIONOATOTOBUTENBHYIO YCTAaHOBKY;

YCTaHaBJIMBACTCA TEMIIEpATypa tn.n BOJIBI B noua}omeﬁ JIMHUU UCIIBITBIBACMOT'O KOJIbIa HAa BBIXO/JC

W3 TEIJIONOITOTOBUTENIFHON YCTaHOBKH, OTpeeieHHas 1o (3).

2.8.2. OTKJIOHEHHE PACXOAa CETEBOH BOABI B LUPKYJISLMOHHOM KOJbLIE HE JOKHO IMPEBBIIATH
+2°0 pacyeTHOTrO 3HAYECHHUSI.

Temneparypa BoAbl B NOJAIOIIEH JMHUM JAOJKHA MOAJIEPKUBATHCS MOCTOSIHHOM C TOYHOCTBIO
+0,5°C.

2.8.3. OmnpeneneHue TEMIOBBIX MOTEPh NPH TOA3EMHOM NpOKJIAAKE CeTell NPOU3BOIUTCA IPH
YCTAaHOBHMBILEMCS TEIUIOBOM COCTOSIHHUH, YTO JIOCTHI'AETCS MyTEM CTa0MIM3aMK TEMIIEPATypHOTO OIS
B OKPY’KalOIllEM TETIJIONPOBOJIBI TPYHTE, PH 3aJaHHOM PEKUME HCIIBITAHUH.

[TpoIOIKUTENBHOCTh  JOCTH)KEHHUS yCTAaHOBHMBLIETOCS TEIUIOBOTO COCTOSIHHSI HCITBITHIBAEMOTO
KOJIbIIa 3aBHCUT OT HCXOJHOTO COCTOSIHUSI U TEMIIEPAaTYPHOIO peKUMa pabOThl CETH 10 MCIBITaHUH 1

00BIYHO HaxXoauTCs B npeenax (2+8) T, , rae T, onpexensercs no (15).

[TokazareneM MOCTHKEHHS YCTaHOBHBIIETOCS TEIUIOBOTO COCTOSHHSI TPYHTa Ha HCIIBITHIBAEMOM
KOJIBIIE SIBJISIETCSl TIOCTOSIHCTBO TEMIIEpaTyphl BOABI B OOpaTHOW JIMHWM KONbIla Ha BXOJE B
TEIUIOTIOATOTOBUTENBHYIO YCTAHOBKY B TeueHHE 4 4.

Bo Bpems mporpeBa rpyHTa H3MEpSIOTCS PAcXOAbl LUPKYIHUPYIOMIEH M IMOAMUTOYHOH BOJEI,
TeMIIepaTypa CEeTeBOM BOJBI Ha BXOJIEe B TEIIONOATOTOBUTEIBHYIO YCTAaHOBKY M BBIXOZE M3 HEE M Ha
NepeMbluKe KOHEYHOI'0 Y4YacTKa MCIBITBIBAEMOro KoJiblia. Pe3ynbraThl M3MepeHuil (UKCHPYIOTCS
OJIHOBPEMEHHO uepe3 Kaxable 30 MUH.

[IpoomKUTENEHOCTh NEPUOAA AOCTHXKEHHS YCTAHOBHUBIIETOCS TEIUIOBOIO COCTOSIHUS KOJIbLIA
CYIIECTBEHHO COKpAIAeTCs, eCIIU Tepell MCIBITAHHEM TOopsdYcee BOJOCHAOKCHHE NMPUCOSANHEHHBIX K
UCTIBITHIBACMON MarucTpaiy MOTpeOHuTeNell OCYIIECTBIUIOCh IPU TEMIIEpaType BOIBI B IMOJAFOIICH

JIMHUM, OJIM3KON K TeMIIEpaType UCIBITaHui £, .

2.8.4. HaunHass c MOMEHTa JOCTIDKCHHS YCTAHOBHMBILIETOCS TEIJIOBOIO COCTOSHHMS BO BCEX
HaMEYEHHBIX TOYKaxX HaOJIONEHMS YCTaHABIMBAIOTCS TEPMOMETPBHI M M3MEPSCTCS TEMIIEPATypa BOBI.
3amuch MOKa3aHWH TEPMOMETPOB M PacXOZOMEPOB BEIETCS OZHOBPEMEHHO ¢ MHTepBaioM 10 MuH.



[Ipon0IKUTENEHOCTS OCHOBHOTO PEXKUMA UCHIBITAHUHI JJOJDKHA COCTaB/IATh He MeHee T, + (8+10) u.

2.8.5. Ha 3akiIro4uTeNIbHOM 3Tare MCIBITAaHUH METOAOM '"TeMIIepaTypHOH BOJIHEI" yTOYHSETCS T
K

BOJBI 10 LUPKYJSIIMOHHOMY KOJIbIly, IpenBapuTelbHO ompeaeneHHas no (15). Ha srtom srame
TeMmIepaTypa BoAsl B nojaromiei nuHuM 3a 20-40 mMuH nossimaercs Ha 10-20°C mo cpaBHEHHIO CO

3Ha4YeHHeM [, W TOJJIEPKMBAETCSA MOCTOSHHOW Ha 3TOM YpPOBHE B TedeHue 1 4. 3aTeM c TOH ke

CKOPOCTBIO TeMIepaTypa BOJBI MIOHIKACTCS IO 3HAUCHUS [ KOTOpOE U MOAICPIKUBASTCS A0 KOHIIA

U >
WCIBITAaHUH.

Pacxon Bomel mpu pexumMe "TeMnepaTypHOH BOJHBI' OCTaeTCsl HEU3MEHHbIM. I[IpoxoxneHue
""TeMIepaTypHO BOJHEI" IO MCIBITEIBAEMOMY KOJIBIy (UKCHpPYeTCs ¢ WHTepBaIoM 10 MHH BO Bcex
TOYKaxX HaOJIOIEHMS, YTO JACT BOZMOXXHOCTh OIPENENUTD (hPaKTHIECKYIO POJOKUTEIFHOCTD IIpobera
YaCTHII BOJBI HO KaXKJOMY YJaCTKY HCIIBITHIBAEMOTO KOJIbLIA.

VcnplTaHns CYUTAIOTCS 3aKOHYCHHBIMU IIOCIIE TOTO, KaK "TeMIepaTypHas BoJHA" OyIeT oTMeueHa
B 00paTHOM JIMHUH KOJIbIIA HA BXO/IE B TETJIONIOATOTOBUTENBHYIO YCTaHOBKY.

2.8.6. CymmapHas NPOIOJDKUTEIHHOCTh OCHOBHOTO pEXHMMa HCIBITAaHUM W TepHoia mpobera

" 1 n .
TEMIIEpaTypHOM BONHBI" cocTaBuseT 2 T, + (10+12) u.

2.9. O6padoTKa pe3yabTaTOB UCNBITAHUMN

2.9.1. B pe3synbrare HCHBITAHUH OINPENEISIOTCS TEIUIOBBIE MOTEPU JUIS KAXKIOro M3 Y4acTKOB
HCTIBITBIBAEMOTO KOJIbIIA OT/AEJIBHO 10 MOJAONIeH 1 00paTHOW JIMHUAM.

2.9.2. Jlns BBISBIEHUS TEpHOIA, B TE€UYEHHE KOTOPOTO TEMIIEPATYPHBIA PEKUM HCIBITAHHHA OBLT
Hanbosee OJIM30K K YCTAHOBHUBIIEMYCS, HEOOXOAUMO TIOCTPOHTH TI0 BCEM TOYKAM H3MEpPEHHH rpaduk
U3MEHEHHS TEMIIEPATYPBHI.

ITo xaxmoMy HaOIIOATEILHOMY ITYHKTY JIOJDKHBI OBITh YCPEIHEHbI 3HAUCHHUS TEMIIepaTyphbl BOJHI,
nony4enHsie mpu 20-30 mociie1oBaTeNbHBIX H3MEPEHUAX B TOT MIEPHUO/, KOTAa PEKUM HCTIBITAHUH OB
HanOosee OJIM30K K YCTaHOBUBILEMYCS. 3@ 3TOT XK€ MEPHOJI YCPEAHSIIOTCS 3HAYSHHUS PACXO/I0B CETEBOM
Y TIOAITUTOYHOM BOJIBI.

YcpenHsieMble 3HaY€HUS] TEMIEPAaTyphl JOJDKHBI OBITH CMELICHBI 10 BPEMEHH Ha (haKTHYECKYIO
NPOJOJDKUTENFHOCTh  Ipodera BOJBI MEXAY TOYKAMH HM3MEPEHHs, OIPENEJICHHYI0 METOI0M
""TeMnepaTypHOU BOJIHBI".

2.9.3. Temnossle notepu no noxaromemy ()., u obparromy (J, , TpybOIpoBOIaM IS KaxI0rO

13 YUAaCTKOB UCIIBITBIBAEMOI'O KOJIbLIA OIMPCACIIAIOTCA 11O (bopMynaM, BT win kkan/u:

G
— I H K 3.
0.,=c¢G, - 4)(tn—tn)-l(), (16)
3G
— I H K 3
Qo.n _C(Gc - 4 )(to _to)'lo > (17)
rme G. — YCPCAHCHHBIH DPAacXoj CETeBOM BOIBI B IOJAMOLICH IMHUM HA BBIXOAC U3
¢ TEIUIONOArOTOBUTEIBHON YCTaHOBKH, KI/C (T/4);
(G __ YCPEIOHEHHBIH Pacxo[ IMOAMMTOYHOM BOJEL, KI/C (T/4);
II
% 4 5 __  YCPEIHEHHBIE TEMIIEPATYDPhl BOJbI B HAYaJle M KOHLE MOAAIOWIErO TPyOOIpoBoa
T Ha yuactke, °C;
"y t< _  YCDEIOHEHHE TEMIIEPATYpPhI BOJbI B HAYalle M KOHIE 0OpPaTHOro TpybonpoBo/a Ha
e yuactke, °C.

2.9.4. Tlpy HaNMYMU HA UCTIBITAHHOM YYacCTKe IIMPKYJISHOHHOTO KOJbLa OTPE3KOB TPyOOIIpoBOa
C IpyTUMH THIIAMU TPOKJIAIO0K WIIM KOHCTPYKIHMSIMH HU30JSIIIMK HE3HAYUTENbHON MPOTSHKEHHOCTH, Ha
KOTOPBIX TEeMIIEpaTypHbIil Iepenaj He H3MepsieTcs, oOpadoTKa pe3yJIbTATOB HMCIBITAHUH TaKOTO
y4acTKa MPOU3BOJUTCS CIEAYIOIUM 00pa3oM:

o (16) u (17) onpenenstorcs (paKTUUESCKUE TEIUIOBBIC MTOTEPHU IO MOJAIOIICH U 0OPATHOW JIMHUSIM
Ha UCIIBITAHHOM y4acTKe, BKIIIOYAIOLIeM HeXapaKTepHbIe OTPE3KH TPyOOIpoBoa;

JUIL  KaXJOro HEXapaKTEpPHOrO OTpe3Ka pacCUMUTHIBAIOTCS CpEIHHE TEeMIIepaTypbl BOJBI 10
nojarouieMy 1 oopatHomy Tpyborposoaam, °C:

M, . .. +05M

(0=t~ ()= e g
' M

ny4




(1 )= (17— g2 ) e 0o (19)
' M
0.y4
e ]\4“”I u Mqu __ MarepuajbHble XapaKTEPUCTUKH COOTBETCTBEHHO MOAAIOMIEIO U
o0paTHOro  TPyOONpPOBOJOB HAa  BCEM  HUCIBITAHHOM  YYacTKe
LUPKYJISIUOHHOTO KOJbIA, M
M, nM,, — M3TCPUAILHBIC XapaKTCPUCTHKH  COOTBETCTBEHHO  MOJAIOWIETO N
00paTHOro TPyOONPOBOJOB YaCTH YHaCTKa LUPKYJISIHOHHOTO KOJIbLA OT
HAYAJIA yYACTKA 10 MECTA PACIIOIOKEHHS HEXapaKTEPHOTO OTPE3Ka, M’
]\/[H.DTp u Momp __ MarepHaibHBIE XapaKTEPUCTUKH COOTBETCTBEHHO 2no;[aromero u
00paTHOTO TPyOOIIPOBOAOB HEXAPAKTEPHOTO OTPE3KA, M .
I[lo merony, ykazanHomy B 1. 2.4.3 HacTosSmuX MeETOOMYECKNX YKa3aHUH, OMpPEHeISIOTCS
NpUOIMKEHHBIE TEIUIOBBIE MOTEPH HEXApaKTEPHOTO OTpe3Ka TpyOOmpoBoja IMpH TEMIIEPAaTYyPHOM

peXMMe UCIBITaHUM; IIPU 3TOM L — JUIMHA HEXapaKTEPHOTO OTpe3Ka (M), a 3Ha4eHus ¢, ., ¢, ., 4

C] C v
4., Haxomires no Temneparypam (¢.0 )", (¢;" )" u cpeaHum 3a Bpems MCIIBITAHHIA TeMIlepaTypam

TPYHTa M OKPY>KaIOIIeTo BO3AyXa.

DaKkTHYECKUE TEIUIOBBIE MOTEPH MO OCHOBHOW YAaCTH HCHIBITAHHOTO YYacTKa LUPKYJILIHOHHOTO
KOJIbIIa, HCIIOJIB3yEMBIE JJIS TATbHEHIINX PacyeTOB, ONPEACIIIIOTCS KaK pa3HOCTh TEIUIOBBIX MTOTEPH 110
KaX0My U3 Tpy0o1poBo1oB o (16), (17) u Ha HexapaKTepHBIX OTPE3KaX TPYOOIPOBOIOB.

3. OHEHKA 1M UCIIOJIb30OBAHUE PE3YJIbTATOB
OIIPEJEJIEHUSA TEIIJIOBBIX IIOTEPDH

3.1. HOJ‘Iy‘{eHHLIe 110 pe3ylJibTaTaM HCIBbITAaHUN (baKTI/I‘{eCKI/IG TCIUIOBBIC IOTEPH, NEPECUUTAHHBIC HA
CPeIHETOOBEIC TeMIIEpaTypHBIC yCIOBUSA paOOTHI TEIUIOBOM CETH, WCHOJB3YIOTCS KaK OCHOBA IS
MOCTENYIOMET0 HOPMHUPOBAHMUS TEIDIOBBIX IOTEPh TEIUIOBBIMH CETSMH  3JEKTPOCHAOKAromei
Oopranu3anv Ha IISITHICTHHA EpUoA, a TaKXKE I OLUCHKH WM3MEHECHUA TCINIOTEXHUYCCKUX CBOICTB
TCIITIOMU30JIAIMOHHBIX KOHCprKI_[I/Iﬁ M TEXHUYECKOTO COCTOSIHHS TETUIOBBIX CETEH B ICJIOM.

3.2. OneHka (akTUYECKHX TEIUIOBBIX MOTEPh Ul CPEIHETOJOBBIX YCIOBHMA MPOU3BOAUTCS MyTEM
HX COIIOCTABJICHUS C COOTBETCTBYIOIIMMHU 3HAYCHUAMHA TEIUIOBBIX IMMOTEPH, ONIPEACIICHHBIX 110 HOpMaM,
MIPUBEJICHHBIX B MIPHIIOKEHUHU 2.

3.2.1. Ilepecuer (hakTHYECKUX TEIUIOBBIX MOTEPh JUIS BCEX UCIBITAHHBIX YYaCTKOB TEIUIOBOW CETH
Ha CPpCAHECTOJOBBIC YCIIOBUA €€ pa60TLI MIPOU3BOAUTCA 11O (I)OpMyJ'IaM, BT wm kkan/u:

JUISl Y4acTKOB IT0JI3€MHOM NMPOKJIAJIKK, CYMMapHO 110 OAAI0IIEMY B 00paTHOMY TpyOOIpoBoiam

wr _ Qa6 — 15" )+ 00, (57 —15")
on == ;o)
Z(t;‘ Hig )1,

JUISl Y4aCTKOB HaJ3€MHOM MPOKIIAAKH Pa3ZeibHO MO MoAaloIeMy U 00paTHOMY TpyOonpoBoiam

tcpAr _ tcpAr
Q;};FH — QHH( I B ) : (21)

1 H K
At wtt )t
2(1'1 H) B.H

wr _ Qoulle =1,"")

Qn.o.n - 1 ’ (22)
S+,
rae f, ul,, — TEeMIlepaTypa TpPYHTa M OKPYXXAlOIIEro BO3[yXa, CpeaHssi 3a BpeMs

ucneiTanuu, °C.
3.2.2. 3HaueHHs CPETHETOMOBBIX TEIIOBBIX MOTEPH 110 HOPMAaM JIJISI UCTIBITAHHBIX YYaCTKOB TaHHOW
TEIUIOBOU CETH OMpeelstoTes mo Gpopmynam, Bt mmm xkan/4:
JUISL y9aCTKOB MOA3EMHOM IPOKIIAIKH

or" =2Bq,L: (23)
JUIsl y4aCTKOB HaJJ3€MHOM NMPOKIIaIKH
or =2Bq,,L: (24)

o =2Pq,,L, (25)



1€ 3HAYCHUA qH . qH.l‘l . qH.O n ﬁ OIMpPEACIIAIOTCA COIrJIaCHO II. 243 HaCTOoAIINX MCTOHI/IHGCKI/IX

yKa3aHuil.
3.2.3. CooTHomeHus! (PaKTUYECKUX U ONPEIEIICHHBIX 110 HOPMaM TEIUIOBBIX MOTEPh ONPENeIIIOTCS
o hopmyiam:
JUISl Y4aCTKOB ITOJI3€MHOM NPOKIIaIKU
o
K= F; (26)
H

JJI1 Y4aCTKOB Ha[[3eMHOﬁ MPOKIAIKN

O

K, = o 27)
cp.r
K, = —gigj . (28)

3.3. Ilpu aHanu3e pe3yabTaTOB HCIBITAHUH HEOOXOAMMO UMETh B BUY CJIEIYIOIIEE:

cooTHoUIeHUs K MOKa3bIBAIOT, HA KaKOe 3HaueHHE (haKTUIECKUE TEIUIOBBIE ITOTEPH OTIMYAIOTCS OT
COOTBETCTBYIOINUX IOTEPH, OMPEAEICHHBIX [0 HOpMAaM IPOEKTHUPOBAHUS TEIUIOBOW HM3OISLMU IS
pasNMYHBIX BHUAOB MPOKIAAKHA. Tak Kak HOPMAaTHUBHBIMHM JOKyMEHTAaMHM HE IPELyCMaTpUBAcTCA
ONpPENENCHUE TEIUIOBBIX IIOTEPh M HMX COOTBETCTBHME HOpMAaM IIPM BBOJE TEIUIOBBIX CETEH B
DKCIUTyaTallilo, TO W3MEHEHHE TEXHHYECKOTO COCTOSHHSA TEIUIOM3OJSALMOHHON KOHCTPYKLIUHU B
npolLecce IKCIUTyaTalluy ONpPEAeIseTcs TUHAMHUKON M3MeHEeHUs! (paKTHUECKHX TEIUIOBBIX HOTEPh MpH
peryasipHOM NPOBEACHUH UCIIBITAaHUN ¢ ycTaHoBIeHHON [1TD nmeprnoanyHOCTbIO;

O/IMHAKOBBIE 3HAYEHUS COOTHOWIEHMH K MO BHIaM MNPOKIaAKH (TMOA3EMHOM M Hag3eMHOM)
OTPaXKaIOT PA3IUYHOE TEXHUYECKOE COCTOSHUE TEIJIOU3OJIALUOHHBIX KOHCTPYKLUil. [[nd moa3eMHbIX
MPOKJIAJIOK MEHbIIE IUana3oH W3MeHeHHus koddduimeHToB K Npu yXyALIEHHMH TEIIOTEXHHYECKUX
CBOWCTB M3OJISILIMM, @ TaKXe, KaK MPaBWIO, HW)KE a0COIIOTHBIE 3HaueHus K, 4eM JJIs HaJ3eMHOU
MPOKIAIKH;

3Ha4EeHUSI COOTHOWIEHWHA K MU TEIJIOBBIX CeTed, M30JALUS KOTOPBIX BBIIOIHEHA II0 paHee
JIEWCTBOBABIIMM HOpPMaM TEIJIOBBIX IIOTEPh M IO KOTOPHIM CHPOEKTHPOBAHO OOJBIIMHCTBO
JEUCTBYIOIIMX CeTeH, HIKE H3-3a 0OoJiee BBICOKMX aOCONIOTHBIX 3HAUCHUH YJENbHBIX TEIIOBBIX
MOTEPh, UeM JJIs TETUIOBBIX ceTel ¢ u3osmuei mo Hopmam CHulI 2.04.14-88.

3.4. OmpenencHue SKCIUTyaTaMOHHBIX HOPMHPYEMBIX TEIJIOBBIX IOTEPh BCEH CEThIO Ha
OCHOBAaHMU aHalIM3a DPE3YyJbTaTOB MCIBITAHUM HAa MPEACTOSINUN IIEPUOJ, a TaKXKE COIOCTABJICHUE
(haKTHYECKMX U HOPMATHBHBIX SKCIUTyaTallMOHHBIX TEIUIOBBIX MMOTEPH 3a MPOLICAIIHNHA TEPUO/] JOHKHO
OCYLIECTBJIATECA B COOTBETCTBUU C METOAMYECKHMHU YKA3aHHUSAMHU IO COCTABJICHUIO SHEPreTUYECKOU
XapaKTEePUCTUKH TEIUIOBBIX CETEH MO MOKAa3aTeN0 TEMIOBBIX MOTEPb.

Ipunoocenue 1

®OPMbI TABJIUI] UCXOIHBIX JIAHHBIX U PE3YJIbTATOB UCIIBITAHUI

Tabnuya 1
MarepuajabHasi XapaKTepUMCTUKA BOASIHBIX TEIJIOBBIX ceTell
Ha 0aJlaHce JHePrompeInpusTUs
YuacTtok Tun I'on BBOma | Hapyxwnsiii| JInuna | Marepuanshas | Jlons maTepualbHON
ceTn MPOKIIAJKK, |BOKCIUTya-| AMAMETp | ydacTKa | XapakTEepHUCTUKA | XapaKTEPUCTUKH IO
KOHCTPYKLIHS TaLMI0 d ™ L,m M, e TUITY TTPOKJIAJAKU UIU
v H’
TEIJIOBOK KOHCTPYKLHHU U

N30JII0UN H30JIIUH




Tabnuya 2

MaTepﬂaJ’leafl XapaKTEePUCTUKA UCTIBITHIBAEMBIX YIYACTKOB TeNJIOBO# ceTH

Yuacrok | Twun npoknaaxu, HapyxHbrii Jnuna O0Bem MarepuanpHas
CeTH KOHCTPYKLIMSI JIuaMeTp ydacTka TpyOOIpOBOJa | XapaKTePHCTUKA
o 2
TEIMJIOBOW U30JISIUN dH M L,m v, M M, m
Tabauya 3
CpeaneMecsiuHble U CPeHEr00BbIe TEMIIEPATYPbI
OKpY:Kalollel cpeibl M ceTeBOil BOAbI
Mecsi, Temmeparypa, °C Temmeparypa ceTeBoii BObI B
rof TpybompoBogax, °C
TpyHTa Ha CpeIHel TIyOonHe Hapy>KHOTO IOTAF0IIEeM obpaTHOM
3aJIeraHus trp BO31yXa I, L, Z,
Tabnuya 4
Pacyer nmorepnb Temnna Ha HCHBITAHHBIX YYACTKAX TeIJIOBOM CeTH
VYuacrok | Tun npoxnanku, | Pacxon ceresoii | Temneparypa Boasl B| Temneparypa | dakruueckue
CeTH KOHCTPYKLHUS | U MOANUTOYHON Hayalle U KOHIIe OKpY>Karouiei TEIIOBbIE
TEIJIOBOU BOJIBI, KI/C (T/4) yuactka, °C cpenbl npu noTepu
U30JIAIUH ucHbITaHusAX, °C
Gc Gn tH tK ’ Qn ° Br
(xKau/4)
Tabauya 5
Pe3yabTaThl cONOCTAB/IEHUS TENJIOBBIX OTEPH
VYuyactok | Tun npoxnanky,| @akTuuecKkue TEMI0BbIE OnpeneneHHbIE TIO CooTHoIIEHnE
CeTH KOHCTPYKLIUS | TIOTEPH, IPUBEACHHBIE, K HOpMaM TEIUIOBbIE (hakTHIECKUX U
TEIJIOBOU CPEIHEr0JJOBbIM [IOTEPH, IPUBEJCHHBIE K | ONPEAEIIEHHBIX I10
W30JISIIUH YCIIOBUSIM CPEIHEr0JJOBBIM yCIOBUSAM | HOPMaM TETLIOBBIX

Qi -

Br (kxan/4)

O Br (xkxan/u)

norepb K




CITPABOYHBIE MATEPHAJIbI

1. HopMbI noTeps Tenia u30,JIMPOBAHHBIMH BOASTHBIMH TETJIONPOBOIAMH, PACIIOJI0KEHHBIMH

B HENPOXOJAHBIX KaHAJIAX M NPH GecKaHAIBLHOI NPoKJajaKe (C paCYETHOI CpeTHEro10Boii
TemmnepaTypoii rpyHTa +5°C Ha riiy0uHe 3a/105KeHUS TENJIONPOBOI0B)

Tpunoocenue 2

Hapy>xHbrii HopMmbl roTeps Teruia, Br/m [kkan/(m*-4)]

nuaMeTp TpyO|  oOparHOro JIBYXTpYOHOU JIBYXTpYOHOU JBYXTpYOHOM

d um TEIUIONPOBOAA MPOKJIAAKH IIPU MPOKIAAKU IIPU NPOKJIAIKU IIPU
v IpU CpeaHen pasHoCTH pasHoOCTH pa3HoCTH
TeMIIeparype CpPEOHETOOBBIX CPEOHETOOBBIX CpeaHETOIOBBIX
BOJIBI TEMIIEPATYp BOIBI | TeMIeparyp BOAbI U TEMIIEPATYP BOJBI U

(tgp-r —50°C) | urpyura 52,5°C rpyHTa 65°C rpysTa 75°C

(7" =65°C) (17" =90°C) (1" =110°C)

32 23 (20) 52 (45) 60 (52) 67 (58)

57 29 (25) 65 (56) 75 (65) 84 (72)

76 34 (29) 75 (64) 86 (74) 95 (82)

89 36 (31) 80 (69) 93 (80) 102 (88)
108 40 (34) 88 (76) 102 (88) 111 (96)
159 49 (42) 109 (94) 124 (107) 136 (117)
219 59 (51) 131 (113) 151 (130) 165 (142)
273 70 (60) 154 (132) 174 (150) 190 (163)
325 79 (68) 173 (149) 195 (168) 212 (183)
377 88 (76) 191 (164)* 212 (183) 234 (202)
426 95 (82) 209 (180)* 235 (203) 254 (219)
478 106 (91) 230 (198)* 259 (223) 280 (241)
529 117 (101) 251 (216)* 282 (243) 303 (261)
630 133 (114) 286 (246)* 321 (277) 345 (298)
720 145 (125) 316 (272)* 355 (306) 379 (327)
820 164 (141) 354 (304)* 396 (341) 423 (364)
920 180 (155) 387 (333)* 433 (373) 463 (399)
1020 198 (170) 426 (366)* 475 (410) 506 (436)
1220 233 (200) 499 (429) 561 (482) 591 (508)
1420 265 (228) 568 (488) 644 (554) 675 (580)

Ilpumeuanua: 1. OTMedeHHBIE 3HAKOM "*"3HaueHWs YAENBHBIX TEIUIOBBIX IIOTEPh IIPUBENCHHI Kak

OLICHOYHBIE W3-32 OTCYTCTBHMSI B HoOpMax COOTBETCTBYIOLIMX 3HAUCHUH YACNBHBIX TEIUIOBBIX IIOTEPh IS
nozjalero Tpybonposoza.

2. YenbHbIE TEIUIOBBIE TOTepH A nuameTpoB 1220 u 1420 MM u3-3a ux orcytcTBusa B Hopmax onpeneneHsl
METO/IOM IKCTPANOJISILIMU U IPUBEACHBI KAK PEKOMEH 1y eMbIC 3HAYCHHUSL.

2. HopMbI oTeph TEMJIa OHUM H30IMPOBAHHBLIM BOASHLIM TEIJIOMPOBOAOM MPH HAA3EMHOI
MPOKJIA/IKE C PACYETHOI CpeTHEr0/I0BOii TeMIepaTypoii HapyKHoOro Bo3ayxa +5°C

Hapyxupii Hopwms! noteps Temna, Br/m [kkan / (M - u)]
Jramerp Tpyo Pa3HOCTH cpetHero10BOi TeMIIepaTypbl CeTEBOW BOBI B IIOAAIOIIEM
dH , MM WM o0paTHOM TpyOOIIPOBOAAX U HAPYKHOTO Bo3ayxa, °C
45 70 95 120

32 17 (15) 27 (23) 36 (31) 44 (38)
49 21 (18) 31(27) 42 (36) 52 (45)
57 24 (21) 35 (30) 46 (40) 57 (49)
76 29 (25) 41 (35) 52 (45) 64 (55)
82 32 (28) 44 (38) 58 (50) 70 (60)
108 36 (31) 50 (43) 64 (55) 78 (67)
133 41 (35) 56 (48) 70 (60) 86 (74)
159 44 (38) 58 (50) 75 (65) 93 (80)
194 49 (42) 67 (58) 85 (73) 102 (88)
219 53 (46) 70 (60) 90 (78) 110 (95)
273 61 (53) 81 (70) 101 (87) 124 (107)




325 70 (60) 93 (80) 116 (100) 139 (120)
377 82 (71) 108 (93) 132 (114) 157 (135)
426 95 (82) 122 (105) 148 (128) 174 (150)
478 103 (89) 131 (113) 158 (136) 186 (160)
529 110 (95) 139 (120) 168 (145) 197 (170)
630 121 (104) 154 (133) 186 (160) 220 (190)
720 133 (115) 168 (145) 204 (176) 239 (206)
820 157 (135) 195 (168) 232 (200) 270 (233)
920 180 (155) 220 (190) 261 (225) 302 (260)
1020 209 (180) 255 (220) 296 (255) 339 (292)
1420 267 (230) 325 (280) 377 (325) 441 (380)




3. HopMBbI IVIOTHOCTH TENJI0BOI0 MOTOKA Yepe3 U30JIMPOBAHHYIO NOBEPXHOCTH TPYOONIPOBOI0B
JIBYXTPYGHBIX BOJISIHBIX TEILUIOBBIX CeTeii IPH MPOKJIaKe B HENMPOXOIHBIX KaHAIaX, BT/M [kKkan / (M*-u)]

YcaoBHBII ITpu gncne gyacoB pabotel B rog S000 u MeHee | [Tpu gucne yacoB paboTsl B rog 6osee 5000
MIPOXOJ Tpybonposox
TpyOOIIpoBOa, | MOmArOMMil | OOpaTHBIA | MOJAOUIHA | OOpaTHBIM | MOXAOIIMK | OOpaTHBINH | Momaromuil | oOpaTHBIA | MomaromM | OOpaTHBIHM | MOJAIOIIN | OOpATHEIH
)41 i
MM CpenneronoBasl Temneparypa TeniaoHocurens, °C
65 50 90 50 110 50 65 50 90 50 110 50
25 18 (15) 12 (10) 26 (22) 11 (9) 31 (27) 10 (9) 16 (14) 11(9) 23 (20) 10 (9) 28 (24) 9(8)
30 19 (16) 13 (11) 27 (23) 12 (10) 33 (28) 11 (9) 17 (15) 12 (10) 24 (21) 11(9) 30 (26) 10 (9)
40 21 (18) 14 (12) 29 (25) 13(11) 36 31) 12 (10) 18 (15) 13 (11) 26 (22) 12 (10) 32(28) 11 (9)
50 22 (19) 15 (13) 33 (28) 14 (12) 40 (34) 13(11) 20 (17) 14 (12) 28 (24) 13(11) 3530) 12 (10)
65 27 (23) 19 (16) 38 (33) 16 (14) 47 (40) 14 (12) 23 (20) 16 (14) 34 (29) 15 (13) 40 (34) 13(11)
80 29 (25) 20 (17) 41 (35) 17 (15) 51 (44) 15(13) 25 (22) 17 (15) 36 (31) 16 (14) 44 (38) 14 (12)
100 33 (28) 22 (19) 46 (40) 19 (16) 57 (49) 17 (15) 28 (24) 19 (16) 41 (35) 17 (15) 48 (41) 15 (13)
125 34 (29) 23 (20) 49 (42) 20 (17) 61 (53) 18 (15) 31 (27) 21 (18) 42 (36) 18 (15) 50 (43) 16 (14)
150 38 (33) 26 (22) 54 (46) 22 (19) 65 (56) 19 (16) 32 (28) 22 (19) 44 (38) 19 (16) 55 (47) 17 (15)
200 48 (41) 31 (27) 66 (57) 26 (22) 83 (71) 23 (20) 39 (34) 27 (23) 54 (46) 22 (19) 68 (59) 21 (18)
250 54 (46) 35 (30) 76 (65) 29 (25) 93 (80) 25(22) 45 (39) 30 (26) 64 (55) 25(22) 77 (66) 23 (20)
300 62 (53) 40 (34) 87 (75) 32 (28) 103 (89) 28 (24) 50 (43) 33 (28) 70 (60) 28 (24) 84 (72) 25(22)
350 68 (59) 44 (38) 93 (80) 34 (29) 117 (101) 29 (25) 55 (47) 37 (32) 75 (65) 30 (26) 94 (81) 26 (22)
400 76 (65) 47 (40) 109 (94) 37 (32) 123 (106) 30 (26) 58 (50) 38 (33) 82 (71) 33 (28) 101 (87) 28 (24)
450 77 (66) 49 (42) 112 (96) 39 (34) 135 (116) 32 (28) 67 (58) 43 (37) 93 (80) 36 31) [ 107(92). | 29(25)
500 88 (76) 54 (46) 125 (108) 43 (37) 167 (144) 33 (28) 68 (59) 44 (38) 98 (84) 38(33) [ 117 (101) [ 32(28)
600 98 (84) 58 (50) 140 (121) 45 (39) 171 (147) 35 (30) 79 (68) 50 (43) 109 (94) 41 (35) | 132(114) | 34(29)
700 107 (92) 63 (54) 163 (140) 47 (40) 185 (159) 38 (33) 89 (77) 55 (47) 126 (108) | 43 (37) | 151 (130) | 37(32)
800 130 (112) 72 (62) 181 (156) 48 (41) 213 (183) 42 (36) 100 (86) 60 (52) 140 (121) | 45(39) | 163 (140) | 40 (34)
910 138 (119) 75 (65) 190 (164) 57 (49) 234 (201) 44 (38) 106 (91) 66 (57) 151 (130) | 54 (46) | 186(160) | 43 (37)
1000 152 (131) 78 (67) 199 (171) 59 (51) 249 (214) 49 (42) 117 (101) 71 (61) 158 (136) | 57(49) | 192 (165) | 47 (40)
1200 185 (159) 86 (74) 257 (221) 66 (57) 300 (258) 54 (46) 144 (124) 79 (68) 185(159) | 64 (55) |229(197) | 52(45)
1400 204 (176) 90 (77) 284 (245) 69 (59) 322 (277) 58 (50) 152 (131) 82 (71) 210 (181) | 68(59) | 252 (217) | 56 (48)




4. HopMbI IVIOTHOCTH NMOTOKA Yepe3 H30,IMPOBAHHYIO MIOBEPXHOCTH TPYOONpPOBOI0B NPH
JIBYXTPYOHOH MOA3eMHOI DeCKaHATbHOI MPOKJIAIKe BOASHBIX TENJIOBBIX ceTei,
Bt/™m [kkaa/ (M* - 9)]

Y cnoBHBII [Ipu uucne yacoB pabOTHI B TOJ [Tpu umcie yacoB paboOTHI B roj
IPOXO0J 5000 u meHee 6omee 5000
TpyOOIIpO- TpyOonpoBoa
BOJa, MM nonafonmﬁ| 00OpaTHbIi |n0na10m1/1171| oOpaTHbIit | MOJAIOIIUHA |06paTHI>II71 | MOJAIOIIUHA |06paTan71
CpenneromoBas Temneparypa TemioHocutens, °C
65 50 90 50 65 50 90 50

25 36 31) | 27(23) 48 (41) 26 (22) 33 (28) 25(22) | 44(338) | 242D
50 44 (38) | 34(29) 60 (52) 32 (28) 40 (34) 31 (27) | 54(46) | 29 (25
65 50 (43) | 38(33) 67 (58) 36 (31) 45 (39) 34(29) | 60(52) | 33(28)
80 51(44) | 3934 69 (59) 37 (32) 46 (40) 35@30) | 61(53) | 34(29)
100 55(47) | 42 (36) 74 (64) 40 (34) 49 (42) 38(33) [ 65(56) | 35(30)
125 61 (53) | 46 (40) 81 (70) 44 (38) 53 (46) 41 (35) | 72(62) | 39(34)
150 69 (59) | 52 (45) 91 (78) 49 (42) 60 (52) 46 (40) | 80(69) | 43(37)
200 77(66) | 59 (51) | 101 (87) | 54 (46) 66 (57) 50 (43) 89 (77) | 48 (41)
250 83(71) | 63(54) | 111(96) | 59 (51) 72 (62) 55(@7) | 96(83) | 51(44)
300 91(78) | 69(59) |122(105)| 64 (55) 79 (68) 59 (51) | 105 (90). | 56 (48)
350 101 (87) | 75(65). | 133 (115)| 69 (59) 86 (74) 65 (56) | 113(97) | 60 (52)
400 108 (93) | 80(69) | 140 (121)| 73 (63) 91 (78) 68 (59) | 121 (104)| 63 (54)
450 116 (100)| 86 (74) [151 (130)| 78 (67) 97 (84) 72(62) | 129 (111)| 67 (58)
500 123 (106)| 91 (78) |[163 (140)| 83 (71) 105 (90) | 78 (67) | 138 (119) | 72 (62)
600 140 (121)] 103 (89) [ 186 (160)| 94 (81) | 117 (101) | 87 (75) | 156 (134) | 80 (69)
700 156 (134)| 112 (96) (203 (175)| 100 (86) | 126 (108) | 93 (80) | 170 (146) | 86 (74)
800 169 (146) | 122 (105) [ 226 (195) | 109 (94) | 140 (121) | 102 (88) [ 186 (160) | 93 (80)

5. HopMbI IUIOTHOCTH TEMJIOBOI'0 MOTOKA Yepe3 H30IMPOBAHHYIO MOBEPXHOCTD
Tpy0ONpPOBOAOB NPHU PACHOJIO0KEHHH HA OTKPBITOM Bo3ayxe, BT/M [kkaJ / (M*u)]

YcnoBHBIH [Tpu umncine yacoB paboOTHI B IO [Ipwu uucne 4acoB pabOTHI B IO
MIPOXO/T 6oxee 5000 5000 u macce
TpyOorpoBoza, CpenHsis TeMiepatypa temioHocurens, °C
MM 50 | 100 [ 150 | 50 | 100 | 150
HopMbl inHeHOH MJI0THOCTH TEIJIOBOrO MOTOKa, BT/M [KkKan / (v*4)]
15 10 (9) 20 (17) 30 (26) 11 (10) 22 (19) 34 (29)
20 11 (10) 22 (19) 34 (29) 13 (11) 25(22) 38 (33)
25 13(11) 25 (22) 37(32) 15 (13) 28 (24) 42 (36)
40 15 (13) 29 (25) 44 (38) 18 (15) 33(28) 49 (42)
50 17 (15) 31 (27) 47 (40) 19 (16) 36 (31) 53 (46)
65 19 (16) 36 (31) 54 (46) 23 (20) 41 (35) 61 (53)
80 21 (18) 39 (34) 58 (50) 25 (22) 45 (39) 66 (57)
100 24 (21) 43 (37) 64 (55) 28 (24) 50 (43) 73 (63)
125 27 (23) 49 (42) 70 (60) 32 (28) 55 (48) 81 (70)
150 30 (26) 54 (46) 77 (66) 35(30) 63 (54) 89 (77)
200 37(32) 65 (56) 93 (80) 44 (38) 77 (66) 109 (94)
250 43 (37) 75 (65) 106 (91) 51 (44) 88 (76) 125 (108)
300 49 (42) 84 (72) 118 (102) 59 (51) 101 (87) 140 (121)
350 55 (47) 93 (80) 131 (113) 66 (57) 112 (96) 155 (133)
400 61 (53) 102 (88) 142 (122) 73 (63) 122 (105) 170 (146)
450 65 (56) 109 (94) 152 (131) 80 (69) 132 (114) 182 (157)
500 71 (61) 119 (102) | 166 (143) 88 (76) 143 (123) 197 (170)
600 82 (71) 130 (117) | 188 (162) 100 (86) 165 (142) 225 (194)
700 92 (79) 151 (130) | 209 (180) 114 (98) 184 (158) 250 (215)
800 103 (89) | 167 (144) | 213 (183) 128 (110) | 205 (177) 278 (239)
900 113 (97) | 184 (158) | 253 (218) 141 (121) | 226 (195) 306 (263)
1000 124 (107) | 201 (173) | 275(237) 155 (133) [ 247 (213) 333 (287)
KpuBonuneitnbie




OBEPXHOCTH | HOpMBI TOBEPXHOCTHOM TLIOTHOCTH TEIIOBOTO MOTOKA, BT/M” [Kkai / (M-u)]

HaMETPOM

6onee 1020 mm

1 IIOCKHE 35(30) | s54@6) | 70060) | 4438) | 71(61) | 88(76)
OI'VIABJIEHUE

1. OBIIME ITOJIOXKEHU A

2. [IPOBEJIEHUE HCIILITAHUI BOJASHBIX TEIIJIOBBIX CETEN

2.1. 3amaun € MOPSAAOK BEITOTHEHHS PaOOT TI0 TPOBEICHHUIO UCIIBITAHUN

2.2. AHanmm3 MaTepuasoB O TEIIOBOH CeTH

2.3. Be1bop y4acTKOB CeTH ISl HCTIBITAHUN

2.4. Onpenenenve napaMeTpOB UCIIBITAHAN

2.5. lloxroToBka cetn U 000PYAOBAaHHS K UCTIBITAHUSAM

2 6. [TonroToBKa N3MEPUTEIILHON anmapaTypsl

2.7. CocTaBieHue TEXHUYECKOW M paboueil mporpamMM UCIIBITAHUH

2.8. IlpoBeieHNE TEIUIOBBIX UCTIBITAHUI

2.9. O6paboTKa pe3yabTaTOB HUCIBITAHUN

3. OIEHKA U NCITIOJIbB3OBAHUE PE3YJIbTATOB OIIPEJAEJIEHNS TEITJIOBBIX ITIOTEPH
[Mpunosxxenne 1. @opmbl TaOIHII KICXOAHBIX JAHHBIX M PE3YJITATOB HCIIBITAHUH
[Mpunoxenne 2. CipaBOYHBIE MaTEPUAIBI




