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Meroguueckie yKa3aHUSl yCTaHABIMBAIOT COJEpKaHWE W MOPSOK IPOBEAECHUS PabOT MO OMNpe/eSIEHUI0
3KCIUTYyaTalMOHHBIX TEMJIOBBIX MOTEPh Yepe3 TEMIOBYIO U30JISILMIO B BOJSHBIX TETJIOBbIX CETSIX.

Meroguueckue ykKa3aHusl NpefHa3HAYeHbl 711 PAOOTHUKOB NPEANPUSITUN TEIUIOBbIX CETEM U 3JIEKTPOCTAHLMIA, B
BEJICHINM KOTOPBIX HAXOMSATCS TETUIOBBIE CETH, a TAKKE SHEProoOBEAMHEHUI 1 HATIAOYHbIX OPTaHU3aLHI.

C BbIXO/IOM HacTOSIIMX MeToMuecknX yKa3aHuil yTpaumBaroT cuiy "MeTropnueckue yKa3aHWs MO ONpEJeNIeHHIO
TEIIOBBIX MOTEPhb B BOASHBIX M MApPOBBIX TEIIOBbIX ceTsaAx: MY 34-70-080-84" (M.: CIIO CorosrexaHepro, 1985) B
YaCTU, OTHOCSILLEVICS] K ONMPEJIENIEHNIO TEMIOBbIX NOTEPh B BOMISHBIX TEMJIOBBIX CETSIX.

1. OBIIME TOJIOKEHUA

1.1. Hacrosume MeTtoguueckue ykas3aHusl NMpeAHA3HAYEHbI JIsl ONpEAeJeHUs] (PaKTUUECKUX 3KCIUTyaTalMOHHbBIX
TEIJIOBBIX TMOTEPb Yepe3 TEIUIOBYI0 M3OJISIIMIO TEMJIOBBbIX CeTell M pa3paboTKM HAa WX OCHOBE HOPMHPYEMBIX
9KCIIITYaTalOHHBIX TETIIOBBIX MOTEPh.

1.2. dakTyeckre 3KCIUTyaTallMOHHbIE TEIUIOBbIE MOTEPU YCTAHABIMBAKOTCS 3KCNIEPUMEHTAILHO MyTEM MPOBECHNUS
TEIJIOBbIX MCHBLITAHUI CETH. Heﬂbfo WCMbITAHUI SIBJISIETCSI ONpEACJICHUE TCEIJIOBbIX NMOTEPb PA3JIMYHLIMU TUITAMU
MPOKJIAIKK U KOHCTPYKLMSMU U30JISILMK TPYOONPOBOOB, XapaKTEPHBIMU JAJIsl J]AHHOW TemnsoBoii ceTu. [1o peynabraTtam
UCTILITAHU OLIEHMBAETCS COCTOSIHME M3O0JISIUMM HCTIBITBIBAEMBIX TPYOONPOBOOB B KOHKPETHBIX SKCIUTyaTalMOHHBIX
YCIIOBHSIX PabOThI MPOKJIAJIOK.

HcnibITaHusiM ciielyeT ToABEpraTh T€ yYacTKN CETH, Y KOTOPBIX THIT TIPOKJIAJIKM M KOHCTPYKIMS U30JISIINN SIBIISTFOTCS
XapaKTEPHBbIMU JIJIs1 JAHHO CETH, YTO AAeT BO3MOXKHOCTb PACHPOCTPAHUTh Pe3yJIbTaThl UCTILITAHUI Ha TEMJIOBYIO CETh B
LIEJIOM.

1.3. Ompepenennie (PakTHUECKUX TEIUIOBBIX MOTEPb Yepe3 TEIUIOBYI0 W3OJSILHMI0 JIOJNKHO TMPOM3BOUTHCS B
cooTBeTcTBUM ¢ TpeboBanmsivu [1TD mnepmogmueckm omuH pa3 B S5 jer. [Ipm 3TOM BBISIBISIIOTCS W3MEHCHUS
TEMJIOTEXHUUECKUX CBOICTB M3OIISIIMOHHBIX KOHCTPYKUMI BCIIE[ICTBME CTAapeHWsl B TPOIECcCce 3KCIUTyaTaliy, BBOJA
HOBBIX ¥ PEKOHCTPYKIHMH ACHCTBYIOMIMX TETUIOBBIX CETEN.

1.4. INony4yeHHble pe3yJbTAaTbl UCMBITAHWI MO ONPEMENEHUIO (DAKTUYECKUX TEIIOBbIX MOTEPh Yepe3 TEeIIOBYHO
W30JISIMIO SIBIISIFOTCS. OCHOBOM [/l pa3pabOTKM 3HEPreTUYECKON XapaKTepUCTHKM TEIUIOBOH CETH MO IOKa3aTeIto
TETJIOBLIX MOTEPL U UX HOPMHUPOBAHUSI.



2. MIPOBEJIEHUE UCHBITAHUI BOJSIHBIX TEILIOBBIX CETEM
2.1. 3apaum ¥ NOPSAOK BHINOJHEHHsI PA0OT MO NPOBEAEHNI0 MCTIBITAHUN

2.1.1. HenocpencTBeHHON 3afayell MCIbITAaHWI BOJSIHBIX TEMJIOBBIX CETEH SBJSIETCS OINpeesieHne (PakTUYeCKUuX
TEIUIOBBIX TIOTEPh Yepe3 TEIIOBYI0 M3OJISIUI0 MPUHSTHIX [JIsl UCTIBITAHAIN YYACTKOB TEIUIOBBIX CETell MpU BHIOPAHHOM
peskuMe U COMOCTABJIEHUE UX C HOPMATUBHBIMU 3HAYEHUSIMU TETUIOBBIX MOTEPD /7151 TEX K€ YUACTKOB TEIJIOBOW CETH.

2.1.2. Tlepen mpoBefieHMEM UCIBbITAHUI TEIJIOBBIX CETEH JIOJKHBI ObITb BBINOJHEHbI PabOThl MO BOCCTAHOBJIEHUIO
HAPYLIEHHON TEIUIOBOW M3OJISIMM HAa WCTBITHIBAEMbIX yYacTKaX, OCYIIEHHUIO KaMep TEIUIOBOW CeTH, NMPUBEICHUIO B
MIOPSIIOK JIpeHaKel, OpraHm3aniy CTOKAa TOBEPXHOCTHBIX BOJ U JIP.

2.1.3. [IpoBeneHme NCTILITaHNI BOASHON CETH TPEIyCMaTPUBACT:

aHaNM3 MaTepraJioB TI0 TETUIOBOU CETH;

BBIOOp YYACTKOB CETH, MOJITIESKAIIAX UCTILITAHUSIM;

pacyeT napaMeTpOB UCTILITAHUI;

MOJITOTOBKY CETH M 0O00PYJOBaHMSI K UCTILITAHUSIM;

MIOITOTOBKY M3MEPUTEIIHHON arapaTyphbl;

MIPOBEJICHNE TETUIOBBIX UCTILITAHMWIA;

00pabOTKY JaHHBIX , TOJTYYSHHBIX TP UCTILITAHUSX

COMOCTABJIEHUE MOJYUYEHHBIX MPU UCTILITAHUSIX TEIUIOBbIX MOTEPh C HOPMATUBHLIMU 3HAUEHUSIMU .

2.2. AHaJIN3 MaTePHUAJIOB 0 TEIJIOBOH CEeTH

2.2.1. Ilpn NMoAroToBKE K MCHBITAHUSAM JIOJDKEH OBITH NMPOBEJIEH aHAJIM3 CXEMbl TEIUIOBOM CETH, TeMIEPaTypPHBIX
PEKMMOB ee paboThbl, TUMOB MPOKJIAAKM M KOHCTPYKUMH TEIUIOBOW W30JISLMH, CPOKOB CIY>KObI TpyOGONpOBOJIOB,
XapakTepHbIX CJy4yaeB M TPUYUH MOBPEXIAEMOCTH, CXEMbI, PEKMMOB paboThbl M cocTaBa OOOPYJOBAaHUS
BOJIONOIOrPEBATEILHON YCTAHOBKU, a TaKXKe JJAHHBIX O TEXHWYECKOM COCTOSHUM TEIUIOBOM M30JISILMK M KOHCTPYKLMN
MPOKJIAJIOK B LIEJIOM.

Ilo pesynbraTam cOopa M aHaaM3a MaTepUalloB COCTaBJsieTcs Tabmuua (Tabn. 1 mpuiioxxeHusi 1), B KOTOpPYO
BKJIFOUAETCSl XapaKTePUCTHKA TEIUIOBOW CETH MO OTAEbHBbIM Y4acTKaM C yKa3aHMEeM Hapy>KHOrO AMaMeTpa W AJIMHbI
TPyO, KOHCTPYKUMII TEIUIOBOM M3OJISIUIMM, TUIMOB MPOKJIAAKK (TTof3eMHas GeckaHajbHAas M B KaHanax, HaJ3eMHas), a
Tak>XKe CPOKOB CIIyObl (rofa BBOfla B 3KCIUTyaTauuio). B Tabmuily BKJIFOUArOTCS BCE YYaCTKU TEMJIOBBIX CeTel,
HaXOfALIMXCS Ha OajlaHCe SHEProNnpefnpHUsITHS.

2.2.2. [Insa mepecyera NMOJYYEHHBIX NMPHU HCHBITAHUSIX PE3YJbTATOB HAa PA3NIMYHbIE SKCIUTyaTAlOHHBIE PEXXUMbI
paboThl CEeTH W AJISl ONpENIENICHUs] TEMIMEPATyPHbIX MapaMeTPOB WCMbITAHMI OJIXKHBI ObITh COOpaHbI CIEAYOLIue
KJIMMATOJIOTMIECKHE JJAaHHBIE ISl TOTO HACEJIEHHOTO MyHKTAa, B KOTOPOM PAacToJIoXKeHa UCTIbIThIBAeMast CeTh:

cp.r cp.M

cpemHeromoBble P M cpefHeMecsuHble P TEeMIepaTypbl PYHTa Ha CpeAHEN IyOuHe 3aJ0XKEHHUs OcU

TpyOONpPOBOAOB (/7151 MOA3EMHO NPOKJIAKK);
cp.r cp.M
CPEJIHETOJIOBbIE B ¥ CPEJIHEMECSIUHbIE B TeMIepaTypbl HAPY>KHOTO BO3[yXa (It HA/I3EMHOM TIPOKJIAJIKM).

Ot JJaHHbIC CJIEYET MPUHUMATL KAaK MHOI'OJIETHUE IO MaTe€pualaM OKanien K TaHHOMY HACE€JICHHOMY MYHKTY
METEOCTAHIUU UJIN U3 CIIPABOYHUKOB 110 KJIIMMATOJIOI'MH.

2.3. BpIOOp y4acTKOB CeTH [JIsl MCTIBITAHUI

2.3.1. HcnblTanusm MOJIKHBI MOABEPraTbCda y4aCTKU TEIJIOBOK CETU, TUIl MPOKJIAJIKU U KOHCTPYKIUUN TEIJIOBOM
N30JAAUNUN KOTOPBIX ABJIAIOTCA XAPaKTECPHBIMU 1A )IaHHOfI CEeTH.

XapaKTepHI)IMI/I CUMTAOTCA YYACTKU TEIJIOBBLIX ceTeﬁ, 0JIs1 KOTOPBIX CP , onpefessieMas no (1), B MaTepl/IaﬂbHOﬁ
XapaKTEpUCTUKE Bcell ceTn cocTaBisieT He MeHee 20%:
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E (d L) MaTepuajbHasl XapaKTEepPUCTHKA JUIs TMOJAIOLEero WM 0OpaTHOro
H

e X TpyOONpPOBO/Ia CETH, TIPOCYMMHMPOBAHHAS TT0 BCEM Y4acTKaM C JJaHHbIM

TUTOM NPOKJIAJIKU U KOHCTPYKLMEN U30JISILHHN, M2;

M = E(d L) MaTepuanbHasi XapaKTepUCTHUKA MJIsl MOJAIOLIEro WM 00paTHOro
C H
C __Tpy6omnpoBofa, IpOCyMMHUPOBAHHasI IO BCEI CETH B LIEJIOM, M2;
d HApY>KHBI AuameTp TpyO B Mpefesax OfHOro ydvacTka ceTu (1o

TIoflAroILel MM 0OpaTHOM JIMHUY NIPU PaBHBIX AUaMeTpax Tpyo), M;

L — MNPOTSAKEHHOCTb y4aCTKa CETU, M.

2.33. O6bEeM UCHBITHIBAEMbIX XapaKTEPHbIX YYacTKOB TEIJIOBOW CETH, OLEHMBAEMbId IO MaTepUAILHOM
XapaKkTEepPUCTUKE, OMNPEAENSeTCs KaK peajbHOM TEeXHUYECKOW BO3MOKHOCTBIO TMPOBEJICHUS WCNbITAHWA, Tak U
HEOOXOMMOCTBIO TOY4YEHUs] TMPEACTABUTENbHbIX PE3yJNbTAaTOB, KOTOPbIE MOrYT OBbITb PpacHpOCTPaHEHbl Ha
HEUCTIbITAHHbIE YYacTKM TEMJIoBOi ceTH. McXost U3 3TOro, MUHMMAIIBHBIN OObEM WMCHBITHIBAEMBIX YYaCTKOB IOTOBOM
CeTHU M0 MATEPUANILHON XapaKTEPUCTHUKE JOJIKEH ObITh He MeHee 20% MaTepuallbHON XapaKTePUCTUKHU BCE CETH.

[IpoBenieHne MCTIBITAaHMI XapaKTePHBIX yYaCTKOB B MEHBIIEM OOBEME JIOMYCKAeTCsl B MCKIIOUMTENBHBIX CIyvasX,
KOIJla 3HAYMUTENbHAsl 4aCTh TAaKUX YYACTKOB PAcCPEefOTOYEHA IO TEIUIOBOIl CETM U HE MOXET ObIThb OObEAWHEHA B
LUUPKYJIAIMOHHOE KOJIBLIO.

2.34. VcnblTaHus TO OINpENETICHUIO TEIJIOBBIX TOTeph ABYXTPYOHON BOMSHON TEIUIOBOI CETH HEOOXOAUMO
MPOBOAMTH HA LMPKYJISLIMOHHOM KOJIbLE, COCTOSIILEM M3 MOfAOLIEe U OOPATHOI JIMHUIA C NEPEMBIYKOI MEXY HUMU HA
KOHEYHOM y4acTKe KOJIblia.

HavanbHbIil y4YacTOK LMPKYJISIIMOHHOIO KOJblla oOpa3yercs o6GopygoBaHMEeM M TpyOGONMpoBOjaMu
TEIIONOArOTOBUTENILHON YCTAHOBKM (PUCYHOK).

IupKySUMOHHOE KOJIBLIO COCTOMT W3 PpAfia IMOCTEA0BATEIbHO COEIMHEHHBIX YYAaCTKOB, PA3JIMYArOIMXCS, Kak
NPaBUJIO, TUMOM MPOKJIAAKM M KOHCTPYKLMEHl W30JSIIMM, a TakKe AuaMeTpoM Tpy6omnpoBopoB. PekomeHnmyercs
MPOBOJIUTH MCTIBITAHUS HA IMPKYJISIIMOHHOM KOJIBIE, KOTOPOE BKIIFOUAET B Ce0s OCHOBHYIO MAaruCTpaJlb TETIOBOH CETH,
COCTOSAIIYI0O M3 TPYO HaMOOJBIIEro AMaMeTpa M MaKCHMAJbHOIN MPOTSKEHHOCTH OT MCTOYHMKA Teruia. B KOHeuHbIi
YYacTOK UIMPKYJISIIMOHHOTO KOJbIA MOTYT OBbITh BKJIFOUEHBI YYaCTKW paclpefeMTeNbHON (KBapTaibHOI) cetu. Bee
OTBETBIICHUSI W OT/EJIbHble AOOHEHTbI, MPUCOEIMHEHHbIE K LMPKYJSIMOHHOMY KOJIbIY, HAa BpeMSl MWCIbITaHUI
OTCOE/IMHSIIOTCS OT HETo.

2.3.5. Pacxop BOfbI Ha BCEX y4acTKax LUPKYJISLMOHHOTO KOJIbL[Aa BO BPEMsI UCTILITAHUI JOMKEH ObITh OANHAKOBBIM U
MOXKET OTJINYAThCS TOJNBKO Ha BEIMUMHY YTE€UKH, KOTOPAsl I0JDKHA ObITh MUHMMAJIBHON M HE TPEBBILIATH YKA3aHHYIO B
n.244.
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CxeMa UCIIBITHIBAEMOT0 MUPKYJIANMUOHHOIO0 KOJIbLA

I — TennonoaroroBuTesnbHas ycraHoBka: II — HUpKyJsILMOHHAS IEPEMBIUKA;
1 — ceTeBble HACOCHI; 2 — JIETKMI HACOC MAJION MOAA4YM; 3 — NOAIMTOYHBINA HACOC;

4 — OCHOBHBIE TIOIOTPEBATENIM CETEBOI BOJIbI; 5 — TMKOBBII MOJIOTPEBATENb CETEBOM BOJIBI
UM BOJIOTPEHbIN KOTeN; 6 — m3MepuTelibHas quadgparma Ha MojjatoiieM TpyOoonpoBojie;
7 — u3MepuTeNbHas quadparMa Ha nopnutTovHon auaun; TK — TemnsioBasi kamepa;

nojatmoumia Tpyoonposos; 00paTHbIi TpyOONpPOBOS ;

——

MOANMMUTOYHAA JIMHUA, — TOYKa UBMEPECHUS TEMIIEPATYPhI;

@ - U3MEPUTEIIbHbBINA IPUOOP.

[ToHmXeHre TeMnepaTypbl BOAbI IPU 3TOM 10 MEpe €€ MPOXO3KACHUS 10 LUPKYJISIMOHHOMY KOJIbILy OOYCIIOBIIEHO
TEIJIOBBIMU TIOTEPSIMU TPYOOIPOBOJIOB U apMaTyphbl B OKPY>KaIOIYIO CPefy, KOTOpbIe MOTYT OBITh ONpefeIeHbl UCXOfS
U3 U3MEPEHHBIX BO BPeMsl UCIIbITAHUI PACXOJia BOAbI U CHUXKEHUS TEMIIEPaTyphI.

2.4. OnpenenieHue napaMeTpoB UCIBITAHUI

2.4.1. OCHOBHbIMM MapaMeTpaMH UCHbITAHUN, ONPEAENIEMbIMUA PACUETHBIM MYTEM, SIBJISIIOTCS MNOAIEPXKUBAEMbIE B
MpoLecce UCTbITAaHWI 3HAYEHUS] TEMIEPATYpPbl BOJbI B MOAAIOLIEH JIMHUM CETU HA BBIXOJE U3 TEIJIONOArOTOBUTENBLHOM
YCTAHOBKM M pacxofia BOfbl HAa HAYAJILHOM YYaCTKE HCIMbITHLIBAEMOro UUPKYJSIIMOHHOrO Kousbua. Kpome Toro,
OMpeJeNIIOTCS OXKUaeMble B TPOLIECCE MCTBbITAHWI 3HAUYEHUS] TeMIepaTypbl BOfbl B OOpaTHOI JIMHUM Ha BXOJE B
TEIJIONOArOTOBUTENbHYIO YCTAaHOBKY M pacxofa MOANUMTOYHON BOfAbI, @ TAKXKE OPUEHTUPOBOYHAS NMPOJOJLKUTEIBLHOCTD
HCTILITAHWH.

2.4.2. TeMnepaTypHblil Pe>KUM LUPKYJISIHUOHHOTO KOJIbLA BO BPEMSI UCMBITAHUN 33[JaCTCSl UCXOMs U3 CIETYIOLIUX
YCJIOBMIA:

Pa3HOCTb MEX/y CpEfIHel TeMnepaTypoil BOjibl MO BCEM y4yacTKaM KOJblia U TEeMIEePaTypoil OKPY3KAaIoLLEeN Cpefibl BO
BpeMsl MCTILITAHUI MPUHUMAETCSI PAaBHOW CPEHErOfIOBOMY 3HAUEHMIO PA3HOCTH CpefHEell MO MOMAoIeMy U 0OpaTHOMY
TpyOONpPOBOAY TEMIEPATyPbl BOJIbI ¥ TEMIIEPATYPbI OKPY>KAIOLLEN CPE/ibl O JTAHHOW CETH;

TIOHIKEHNEe TeMIIepaTyphbl BOIBI At" BIMPKYJISIIIMOHHOM KOJIBIIE 32 CYET €ro TEIUIOBBIX MOTEepb MPHU MCIBITAHUSIX
HOJDKHO COCTaBIIAThL He MeHee 8 u He 6omee 20°C.

[Tpy HaNMMUUKM HAa UCTILITHIBAEMOM KOJIbLE YYACTKOB C Pa3JIMUHLIMU TUMAMU NPOKJIAAKUA U KOHCTPYKUMSMU U30JISILUU
MOHUYKEHNUE TEMMEPATYPhI BOJIbI B KOJIbLIE BLIOUPAETCS B COOTBETCTBUU C (POPMYJION:
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At MUHUMAJIBHO JIONTyCTUMOE IOHIDKEHUE TEeMIEpaTypbl BOAbl B TMOAAMOLIEH WU
rne - . . . .
OOpaTHOM JIMHMM Ha YYacTKe C HauWMEHbIIE!l MaTepHUalbHON XapaKTepUCTUKON
mrH | rippuHIMaeMoe paBHbIM 2°C U3 yciioBuil obecnedeHus: TpeGyeMoi TOYHOCTH
M3MEPEHUI TEMIIEPATYPhbl;
M OTHOLIEHNE HauMEeHbIleldl MaTepuajbHON XapakTepUCTUKU JJIsl TMOAAIOIIEro WU
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MaTEPUAIBHON XapaKTEPUCTUKE MNOAAIOIIETO kI y oOpaTHOro K0
TPyOONPOBOJIOB JJIsl BCErO KOJIbLA B LIEJIOM.

MMPIH
MK.H + MK40

IIpn 3HaYeHUM OTHOLLEHUS < 0,1 TenysoBble MOTEPH HA COOTBETCTBYIOIIMX Y4YacTKax
HCHBITHIBAEMOrO KOJIbLIA, KK IIPABUJIO, OTAEIILHO HE U3MEPSIIOTCS.
TemnepaTypsl BOAbl B TOAAOLIEM M OOpaTHOM TpPyOONpPOBOaX MCIBITHIBAEMOTO KOJblla Ha BBIXOfIE U3



TeHHOHOHFOTOBHTeHHOﬁ YCTAHOBKM U HA BXOJIC B HEC ONPENCIIAIOTCA O (bOpMyJ'[aM, °C:

PP A,
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0 cp.r
nu 2 2 + tm(p.n - toxp.
; 3)

tcp.r + Zch.r At .

tol/l=tﬂl/l_Atl/l= - > - M+tOKl/l_t;]I:.

. . 2 2 Pp- p-
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cpr - gopr CPE/IHETO/IOBbIE TEMMEPATYPHI BOALI B MOJAIOMIEM W OOPATHOM TPyOONpPOBOjA

rme © wu © — .
A ucnbIThiBaeMoil ceTu, °C; MOACYUTBHIBAIOTCS KaK cpefgHeapupMeTHYecKue u

CPEJIHEMECSYHbIX TEMIIEpPaTyp CETEeBOH BOAbI, OMpPEACIEHHbIX MO YTBEP>KACHHOM
9KCIITyaTalIOHHOMY TEMIEepaTypHOMY TrpaduKy NpH CPEJHEMECSIYHBIX TemIieparypa
Hapy>KHOTO BO3/[yXa;

Loxpn __ OXwjaemas yCpejIHEHHas MO BCEM YHacTKaM Kodlblia TeMMepaTypa OKpY>Karoleit Cpefp! B

BpeMmsi uctbitauuit, °C;

1P yCPEHEHHasl TI0 TeM K€ YJYaCcTKaM CPEHErofloBasi TeMIepaTypa oKpysKatoieil cpefpl, °C
OKP.

[Tpn HanmmuuM B Tmpejiesiax MCIIBITHIBAEMOTO KOJbIIA YYAaCTKOB KaK C TMOJA3EMHOM, TaK M C HaJ3eMHON MPOKJIIAIKOM
TEMJIOBOI CETH YCPEHEHHbIE TEMIIEPATYPbl OKPY>KAIOLIEH Cpefibl MOJICUMTHIBAIOTCS COOTBETCTBEHHO MO (hopMyiam, °C:

MM

P __ ‘rpm noj3 Ha/3
okp.M M
K ; (%)
cpr cpr
£ trp Mnom + tB MHauz
oKp. M
« ; Q)
(M gepm COOTBETCTBEHHO CPE[IHME 3a MECHL| NPOBEJEHUsS] UCTILITAHUIA TEMNEPATyphbl IPYHTa H

rue Pa g YBH °
CpE€OAHEM YPOBHE OCH TECIIONIPOBOJJOB U HAPY>KHOI'O BO31yXa, C;

trcg'r £oPT COOTBETCTBEHHO CPETHETrOJIOBbIE TEMIIEPATyPbl IPYHTA U HAPY>KHOTO BO3AyXxa, °C;
nu B J—
MHOZ[B " MH&/:[S . MaTE€pUAJIbHBIC XapPaKTECPUCTUKU [IJI1 MOAArolen WIn O6paTHOI/I JIMHUMX 110 BC€]

y4acTKaM COOTBETCTBEHHO MO3EMHON M HAA3EMHOUN MPOKJAJIKM, PACTOJIOXEHHBIM
npefesiax UCIBITHIBAEMOr0 IMPKYJISIMOHHOTO KOJIbIA, M2}

M CyMMapHasi MaTepuaJibHasi XapaKTepUCTUKA ISl MOJAlolell Ui OOpaTHOW JIMHUU T

K —
BCEM y4YaCTKaM UCILITLIBAEMOT'O KOJIblA, M2,

2.4.3. PacueTHbIil pacXof] MOAbI MO UCTIBITEIBAEMOMY KOJIbIy ONPEMETSETCS] CXOMS N3 OPMEHTUPOBOYHOTO 3HAUCHUS
TEIJIOBBIX TIOTEPh 3TOTO KOJbIA MPU PEKMME UCTIBITAHNUIT, TOICYNTHIBAEMOTO TI0 (hopMyJie, BT nmm kkan/4:

Oy = Y[ BL]+ > [(y + G ) B L]

noas HaJ3 , (7)

e p — Ko3(p(pUIHMEHT MECTHBIX MOTePb, YUUTHIBAIOIIMI TEIUIOBbIE MOTEPH apMaTyphbl, ONOP
KomreHcaTopoB; mnpuHuMmaetrcs corigacHo CHull 2.04.14-88 "TeruioBas wu30JsIuu
obopymoBaHusl W TPyOONMpoBOfOB" st GecKaHAJIBHOW TPOKIAAKM paBHBM 1,15, mn
KaHAJbHOW W HAA3eMHOW B 3aBUCUMOCTH OT JUaMeTpa YCJIOBHOTO MPOXOJ
Tpy6onpoBojoB: 1o 150 mm — 1,2, 150 mm u 6onee - 1,15;



G on 3HAUCHWSI Y/ENbHBIX TEIUIOBLIX TOTEPb MTAaHHOW TEIUIOBOM CETH CyMMAapHOEe i
TIOJJAFOINIETO ¥ 0OPAaTHOTO TPYOGOMPOBOJOB KAXKIOTO AXaMeTpa TO3eMHON (KaHAIBLHO
GecKaHaIbHOI) MPOKJIAJKK MPU TEMIIEPATYPHOM PEXXKUME UCTbITaHuii, BT/M nunmm kkas

(M-4);

3HAYCHUA YJICJIbHBIX TCIUIOBLIX IMOTEPh lIaHHOfI TEIJIOBOM CETHM COOTBETCTBEHHO IT

qnn.n u qH.OJ/I _
NOJJArOILEH M OOPATHOM JIMHUSIM JIJIS1 KAXKJ0r0o AvamMeTpa TpyO Haf3eMHON MPOKJIaKK Np

TEMIEePaTyPHOM PeXUME UCTIbITaHUi, BT/M i Kkan/(m-v).

3HavYeHNsl Y/IeNbHBIX TEIUIOBBIX TOTEPh IS TOA3EMHON M HAJ[3MHOI MPOKJIAIOK OMPENEISIFOTCS, UCXOAS U3 HOPM
TEMJIOBbIX NMOTEPb MPU TEMNEPATYPHOM PEXKUME U LUPKYJSILIMOHHOM KOJIbLIE BO BpeMsl UCIIbITaHUii o ¢hopMysiaM, Bt/m
WM KKaj/(M-4):

cp cp cp.M
loatio,— 2t

_ rp.u
qH.l/l - qH Zch.r + tcp.r _ 2t0p.r
i 4] p ; (8)
cp _ 4CpM
— tH.l/I ts.n
qH.l’Ll/l qH.H tcp_r _tcp.r
oS B : (9)
cp _ 4opM
— to.n tB.I/I
Duom o tcp.r _ tcp.r
° B (10)
e suauermst v | Din , " Tno npuHuMatorcsi no "HopmaM MNpOeKTUPOBaHUSI TEMJIOBOM W3OJISIIMM ISt

TPyOONpPOBOAOB M OOOPYAOBaHUSI 3JIEKTPUYECKUX cTaHuMil M TemaoBbix cereil” (M.: T'ocsmepromspmat, 1959) npu
UCMBITAHUSX YYaCTKOB TEIUIOBBIX CeTeil, TEIIOBas M30JSIMSl KOTOPBIX BLINOJHEHA B COOTBETCTBUM C JaHHBIMU
Hopmamu, unu no HopMam MJIOTHOCTH TEIJIOBOIO NOTOKA [JIs1 TEMJIOBBIX CETEN C TENJIOBOI U30JISILUEN, BBITTIOJHEHHOM 1O
Hopmam CHull 2.04.14-88 (npuioxkeHue 2), Npy CPEAHETOIOBBIX TEMIIEpaTypax CETEBOI BOMIbI M OKPY>KAIOIIEH Cpefbl.

3HaueHNs! yAEIbHbIX TETUIOBBIX MOTEPh NP TEMMEPATYPax, OTIANIAOIINXCS] OT HOPMATUBHBIX,, ONPEMICIISIIOTCS My TEM
JIMHEHON MHTEPNOJSIUMU (UM SKCTPANOJISILMK).

Cpeniaue Temmneparypbl BOJIbI TIPH PEKMME WCTILITAHUM COOTBETCTBEHHO B TMOJAOIIEM U 00paTHOM TPyOONpoBOAax
UCTBITBIBAEMOr'0 KOJIbLIA ONpefieNsitoTes no opmydiam, °C:

At, P+ At

tr =t ——t= °— + +t,,, — T
.1 .1 p.u OKp
At, P+t At
fon =low = "= T g~ Ly
4 2 4 (12)

2.1.4. PacyeTHbIl pacxoy BOABI B LUPKYISIMOHHOM KOJIBIE BO BpeMsl NCIIBITAHUI OTpefiessieTcst mo (hopMyJie, Kr/c

WM T/4:
G, = QA" 107
A (13)
re ¢ — YyAeJdbHas TEeIIOeMKOCTh CEeTeBOW BOfbl, MpuHUMaeTcsi paBHon 4,19-103 JIx/(kr-°C) wmm 1 Kka

(xr-°C).

[MpennosnaraeMoe 3HAYEHUE YACOBOM MOAMUTKYA CETU TPU UCHBITAHUSX MpUHUMaeTcsi paBHbIM 0,5% cymMMapHOro
o6beMa TpyOOMPOBOJIOB B Mpefesiax UCTIBITHIBAEMOTO UPKYJISIIIMOHHOTO KOJIBIA.

2.4.5. OxugaemMasl TPOIOJKUTENILHOCTh Mpo0Oera YacTHl BOABI MO WCIBITHIBAEMOMY IMPKYJISIIMOHHOMY KOJBIY
omnpefenseTcs no gopmysiam, u:



G
npu 4 BKr/c

. Vep-10~
36°G, .
G
npu  # BT/4
. . _3
AT R
G, , 5)

rne V— CyMMaprIﬁ o0BeM pr6 MCOBITBIBAEMOI'0 UMPKYJSIAOHHOIO KOJIbL@a B Ipeficjiax OT BbIXOHA [
BXO/la X B TEINIONOATOTOBUTEJ/IbHYIO YCTAHOBKY , M3;

p— t,tt

IUIOTHOCTDL BOJIbI B UCIILITHIBAEMOM KOJILLEC PN CpeﬂHeﬁ TEMIEPAType BOAbI 2 5 KT/ M3,

2.5.TloAroToBKa ceTH M 0GOPYAOBAHUS K UCTIBITAHUSIM

2.5.1. Uupkynsiuyst BOABI B MCOBITHIBAEMOM KOJIBIE CO3/IAETCS] HACOCOM HEOOJBIION MOflauM, B KaYeCTBe KOTOPOTro
MOKeT OBbITh UCIIOJIb30BaH JICTHHUI CETEBOM HACOC WJIH JIpyroe 000py/IoBaHIe NCTOYHUKA TEeTla.

2.5.2. B xadecTBe BOJIONONOTPEBATENLHOTO OOOPYMOBAHUS TNPHU WCHBITAHUSX JOJIKHBI HCHOJIB30BATHCS
TeNnI000MEHHUKH, 00eCTIeYMBAIOLIUE TEMJIOBYO MOLIHOCTh, COOTBETCTBYIOLYIO PACUETHBIM MOTEPSIM TEMJIOBON SHEPrUU
B LMPKYJISILUOHHOM KOJIbIIE, & TaKKe BO3MOXHOCTbH TOJJIEp>KaHusl 3aJJaHHON pacyeTHOU TeMImepaTypbl Ha BBIXOJE U3
WCTOYHHUKA NPHA OTHOCUTEIILHO HEOOJIBIIIOM PACXOfie BOABI TPU UCTIBITAHUSIX .

2.5.3. Ha KOHEYHOM y4yacTKe WCIBITHIBAEMOTO KOJbLA IS MEpenycka BOAbl W3 MOMAIOIIEH JIMHAM B OOPaTHYIO
YCTaHABIMBACTCS IMPKYJISIIMOHHAS TIepeMbIlUKa, pACCUATAHHAS HA IOTEPU HATIOpa B Helt 1-2 M.

Ins mepemycka BOibI W3 TIONAMOIICH JMHWMA B OOPAaTHYIO MOTYT OBITh WCIIOJNIE30BaHBI TaKXkKe 3JIeBATOPHBIC
MEPEMBIUKU BBOJIOB, PACTIOJIOKEHHbIX 32 KOHEUHbIM YYAaCTKOM HUCMbIThbIBaeMOro kosblia. Comsa 351eBaTopoB Npu 3TOM
JIOJKHBI OBITh Y/IaJIeHBI.

2.54. HenocpenCTBEeHHO TeEpel HAYaJoOM WCHBITAHMI BCE OTBETBJICHUS, HE TOJBEPraioIIyecs] WCIbITAaHUSM,
MEPEMBIYKA MEXKy TONAIOMUM U OOpaTHbIM TpPyOONpOBO#aMH, a TaKXKe NpU HEOOXOAMMOCTH TEIJIOBbIE BBOMIBI
NMoTpeOuTeNell CeTr, KpoMe UCTIONB3yEeMbIX B KAUeCTBE MepeMbIUeK 32 KOHEUHBIM YUaCTKOM, IOJKHBI ObITh OTKITFOUCHBI
OT UCTILITBIBAEMOTO KOJIbI[a. [IIOTHOCTH OTKITFOUSHNS TOJKHA OBITH TIIATEILHO MPOBEpEHa.

2.6. IloaroroBKa M3MepHUTENHHON aNMapaTypsbl

2.6.1. IIpu TenynoBbIX UCTIBITAHUSAX CETU MOJIEKAT U3MEPEHUIO: PACXOf] BOJbI, IUPKYJIMPYIOLIEH MO UCHBITHIBAEMOMY
KOJIBbIY, PACXOJI TIOANMTOYHO! BO/IbI M TEMIIEpaTypa BOfIbI B TOUKAX HAOJIOACHUSI.

Kpome TOro joiKHO KOHTPOJMPOBATHCS JIABJCHUE B OOPATHOW JIMHWUM MCIBITBIBAEMOrO KONbLA HAa BXOJIE €€ B
TEMJIONOATOTOBUTELHYIO YCTAHOBKY .

2.6.2. Pacxonpl ceTeBOM M MOANMMWTOYHON BOABI, KaK MPAaBUIIO, M3MEPSIOTCS] MOCPEACTBOM CY>KAIOIIMX YCTPOWCTB
(M3MepuTeNbHBIX iMaparm), yCTAaHOBJIEHHBIX Ha MOJAIOLIEH MM OOpaTHOM JIMHUM, a Tak>Ke Ha MOANUTOYHON uHNn. K
U3MEPUTEIILHBIM JinachparMaM AOJKHbI ObITh MPUCOEMHEHBI PACXOJIOMEPBI NEPEMEHHOTO Nepenajia JaBIeHUH.

N3mepuTenbHble AuagparMel 10JIKHBI ObITh pACCYUMTAHbI HA PACXO/bl CETEBOH U MOANMTOYHON BOJIbI, KOTOPbIE ObIIIN
BBISIBJIEHBI IIPH OMNPEJETICHUN MaPaMETPOB UCTILITAHUIA.

Pacuer m ycraHoBKa HOBBIX AnadparM MOJDKHBI TPOM3BOANTHCS coryacHo "[lpaBuiamM m3MepeHus pacxofa
>KUJIKOCTEW, Fa30B U NapOB CTaHAapTHbIMU uadparmamu u commamu” (P 50-213-80).

JlonyckaeTcsi WCTONb30BaTh MHbIE CPEACTBA WM3MEPEHWs] pacxofa, MMEoLIue JEHCTBYIOMMIA cepThugUKar o
KaJMOPOBKE.

2.6.3. Temnepatypa BOfibl B MCILITHIBAEMOM LUPKYJISILIMOHHOM KOJBLE JOJKHA U3MEPSIThCS OT/ENBHO MO0 MOAAIoLei
1 0OpaTHOW JIMHUSIM M TOYKAaX, PACMOJIOXKEHHBIX HAa T'PAHMIAX YYACTKOB, ONPE/EJIEHHbIX B COOTBETCTBMHU C M. 2.3.4
HacTosIIMX MeTofandyecknx yKazaHuil. B KOHEYHOH TOYKE HCHBITHIBAEMOrO KOJbIlA B MECTE YyCTAaHOBKH
LMPKYJISIMOHHON NEPEMBIYKH YCTaHABIMBACTCS OfJTH TEPMOMETP.

TepmomeTp Ha 0OpaTHOM TPYOONpPOBOAE B TEIUIONOATOTOBUTEILHON YCTAaHOBKE Pa3MEIAeTCsl IO TOUYKH BPE3KU
MOJMATOYHOr0 TPyOONPOBO/A MO XOAY BOJbI.



Temneparypa Bojibl, @ TAK>Ke TeMIepaTypa Hapy>KHOTO BO3yXa BO BpeMsl UCIIbITAHUI U3MepPSeTCsl 1a00paTOPHbIMU
TepMomMeTpami ¢ teHol fenenusi 0,1°C.

2.6.4. Bce npuMeHsieMble NPU UCHBITAHUSAX CPEACTBA M3MEPEHUs! JIOJLKHbI ObITh MPOBEPEHbI B COOTBETCTBUU C
IIEACTBYIOILMMHU NOJIOKEHUAMU.

2.7. CocraBiieHne TeXHMYECKON 1 paGoyeil MPOrpaMM UCIBITAHUI

ITepen npoBefeHrEM UCTIBITAHUI COCTABIISIOTCS TEXHUYECKast M paboyasi MpOrpaMMbl UCTIbITAHU.

2.7.1. Texanyeckasi mporpaMma UCTIbITAaHUI TOJI’KHA COIeP>KaTh:

HaMMEHOBAaHKE OOBEKTA, LEIIb UCTILITAHUN U UX 00BEM;

nepeveHb NOIrOTOBUTENBHBIX PA0OT U CPOKU UX MTPOBEICHHUS;

YCIIOBUSI TIPOBEJCHUS] UCTILITAHUIA;

3Tanbl MPOBEIEHUs] MCHBITAHUI, MX MOCJEA0BATEbHOCTh U OKUaeMasl MPOAOJIKUTENBHOCTh KaXJoro 3Tama u
WCTILITAHUI B LIEJIOM;

peXxum paGOTbl 060py;103a1-w151 MCTOYHHMKA TEMJIa, UCTIBITBIBAEMBIX YYACTKOB MU CBSA3AHHBLIX C HUMU TEIJIOBBIX ceren
Ha KaXKJOM 3Talle, paCueTHbIE MApaMETPbl, UX IOMYCTUMbIE OTKJIOHEHHS U NPEJIC/IbHbIE 3HAYEHHS IIAPAMETPOB;

pexxuM paboTbl 000PY0BaHUSI KICTOYHMKA TEIJIA U TEIIOBOM CETU MOCJe OKOHYAHNUS MCIIbITAHUIA;

TpeOOBaHNS TEXHUKM 6€30MaCHOCTHU NPY MPOBEAECHUU UCTIbITAHUIA;

nepeyYeHb JIML, OTBETCTBEHHbIX 3a MOJITOTOBKY M MPOBEJIEHNE UCTILITAHU;

riepeyeHb JIML, COrJIACOBBIBAIOLIMX TEXHUUYECKYIO NPOrpamMMy,

2.7.2. Pabovas nporpamMMa MCHbITAHMIT IOJIXKHA COfIeP>KaTh:

nepeveHb padoT, BBIMOJHAEMBIX HEMOCPEACTBEHHO NEPEN UCTIBITAHUSAMU (TIOArOTOBKA 000PYOBAHUs, COOPKA CXEMBI
Ha MCTOYHMKE TEIUIa U M0 CETU, YCTAHOBKA CPEJICTB M3MEPEHUIA, MIOArOTOBKA CUCTEMBI CBSI3M Y CUTHANIU3ALMU U JIP.),
IaHHbIE HO UCXOJHOMY COCTOSIHUIO 00O0pYy0BaHUS;

nepe4yeHb MEPONPUATUM MO NOJrOTOBKE HAOIOiaTeNel, BKIItOYasi MPOBECHUE UHCTPYKTaKa 10 BEICHUI0 U3MEPEHUI
nu ,llef;lCTBl/lﬂM npu OTKJIOHEHUAX OT pPEeXKMUMa U HEUCHPABHOCTAX CPEACTB M3MepeHMﬁ; NPOBEICHUE MHCTPYKTaxKa Mo
TEeXHUKe OE30MaCHOCTH NPH UCTIBITAHUSIX

NepevyeHb OPraHU3aluii ¥ TOJKHOCTHBIX JIUL, OTBETCTBEHHBIX 3a TEXHUYECKYIO M ONEPATUBHYIO YaCTH UCITILITAHUIA;

nepevyeHb OpraHu3aluii ¥ JIUL, COrNIACOBBIBAIOIIMX Pa00UYYI0 NPOrpaMMy UCTIBITAHUIA;

nepeYeHb U NOCIEA0BATEIbHOCTh TEXHOJOMMYECKHUX ONEPALil 10 MOArOTOBKE U MMPOBEAECHUIO PEXKUMOB UCIIBITAHUIA;

rpacyk NpoBefieHNs UCTILITaHUI (BpeMs Hauajla ¥ OKOHYAHMSI KasK/I0ro 3Tara 1 UCTIBITAHUI B LEJIOM);

yKa3aHusl O BO3MOXKHOI KOPPEKTMPOBKE rpachvka UCHBbITaHUi (MepepbhIBOB, MOBTOPEHUE PEXXMMOB, MpEKpallieHne
VICTIBITAHU U JIP.) O MPOMEXKYTOUYHBIM PE3yJIbTaTaM UCIbITaHUI;

YKa3aHusl 0 pexkume paboThbl 000PY/IOBAHUS NIOCIIE 3aBEPLLIEHUS UCTILITAHUI;

TpeOOBaHNs TEXHUKM OE€30MaCHOCTH NPY MPOBEAECHUN UCTILITAHUIA;

nepeyYeHb JIML, OTBETCTBEHHbBIX 3a 00ECNeYeHNe 1 NPOBEICHNUE UCTIBITAHUIA,

HEOOXO/IUMBIE CXEMbI, YePTEXKHU, IPachuKu.

2.8. IIpoBegeHne TENJIOBBIX MCMBITAHUI

2.8.1. OcyuecTBnenne pa3pabOTaHHbIX THAPABINYECKUX M TEMIEPATyPHBIX PEXKNMOB HCTIBITAHUI TPOM3BOAUTCS B
CJIEYIOIIEM TIOpSIIKe:

BKJIOYAIOTCS PACXOfIOMEPbI Ha JIMHUAX CETEeBOW M TMOANMUTOYHOW BOAbl M YCTAHABIMBAIOTCS TEPMOMETphI Ha
LUPKYJISIIMOHHONM NMEepeMblYKe KOHEYHOro yvyacTKa KOJblia, Ha BBIXOAE TPyOONpPOBOMOB M3 TEIUIONOArOTOBUTENBLHOM
YCTaHOBKHM M Ha BXOJIe B HEe;

YCTaHaBJIMBAETCS! ONPE/IENICHHbI PACYeTOM PACXOf BOABI TT0 IMPKYJISIIMOHHOMY KOJIbILY , KOTOPBIH MOJIEP>KUBAETCS
TIOCTOSIHHBIM B T€UEHME BCETO NMEPHO/A MCIILITAHNI;

yCTaHaBIMBAETCS JIaBJIeHNe B OOpaTHON JIMHUM WCTIBITBIBAEMOTO KOJIbL]a Ha BXOJIE €€ B TEMJIONOArOTOBUTEILHYIO
YCTAHOBKY;

YCTaHABJIMBAETCA TeMIeparypa L BO/IbI B TMOJAIOIIEH JIMHUM WCIbITHIBAEMOrO KOJBLIA HAa BBIXOAE W3
TEeMIONOATOTOBUTEIIBHOM yCTAaHOBKH, ONpefiesieHHas no (3).

2.8.2. OTKIIOHEHHe PACcXOa CETEBOI BOJIbI B LMPKYJISIMOHHOM KOJbIE HE JIOJKHO MPEBBIMIATH +2°0 pacueTHOro
3HAYCHUSI.

Temnepatypa Bojibl B NOAAIOLIEH JIMHUM JIOJIKHA MOJYIEPXKUBATHCS TIOCTOSIHHOM ¢ TOYHOCTHIO +0,5°C.

2.8.3. OnpepneneHne TEIUIOBBIX MOTEPh MPU MOA3EMHON MPOKJIAKE CeTell MPOM3BOAUTCA TPH YCTAHOBUBILEMCS
TEMJIOBOM COCTOSIHUM, YTO JIOCTUTAeTCsl MyTeM CTAOMIM3ALMM TEMIIEPaTypPHOro MOl B OKPY>KAIOIEM TEeIJIONpPOBOJIbI
TPYHTE, TP 33JJAaHHOM PEKUME UCTILITAHUIA.



[TpomoKUTENEHOCTD JJOCTUXKEHNS YCTAaHOBUBLIETOCS TETJIOBOTO COCTOSIHMSI MCTIBITBIBAEMOTO KOJIbLA 3aBHCUT OT
HCXOJHOI'O COCTOSIHUSI U TEMIIEPaTypPHOro peskuMa padoThl CETH [0 UCTIBITAHUN U OOBIYHO HAXOAUTCS B mpefienax (2+8)

T ,Te T omnpepensiercs 1o (15).

[MokazaresieM AOCTUXKEHMs YCTAHOBMBILIETOCSI TEIUIOBOIO COCTOSIHUSI TPYHTA HA MCIBITHIBAEMOM KOJIbLE SIBIISIETCSI
MOCTOSTHCTBO TEMIIEPATYPbI BOJIbI B OOPATHOM JIMHUM KOJIbIA HA BXOJIE B TEIJIONO/ITOTOBUTENILHYIO YCTAHOBKY B T€UEHUE
44,

Bo Bpemsi mporpeBa rpyHTa U3MEPSIIOTCST PACXOJibl UPKYJIUPYIOMICH U MOIMTOYHOI BOJBI, TeMIepaTypa CeTeBOM
BO/IbI HAa BXOJIe B TEIJIOMOATOTOBUTEIBHYIO YCTAHOBKY M BBIXOJle M3 Hee M Ha MepeMblYKe KOHEYHOrO yJacTKa
UCTILITHIBAEMOT'O KOJIbLA. Pe3ynbraThl n3mepenuil (pMKCUPYIOTCSI OJHOBPEMEHHO depe3 Kask/ipie 30 MuH.

[TpOfOIKUTENBHOCTL TEPUOJIA JIOCTUXKEHUSI YCTAHOBMBIIIEIOCSI TEIUIOBOIO COCTOSIHUSI KOJIbIA CYIIECTBEHHO
COKpAIL[AETCsI, €CJIM Mepefi UCIbITAHUEM Tropsiuee BOJAOCHAOXKEHHE MPUCOS[IMHEHHBIX K WCHBITHIBAEMON MAarvCTpain

noTpedureseit OCyeCTBISIIOCh IPU TEMIIEPAType BOJbI B MOAIAIOLIEH JMHUM, OIM3KON K TeMNEepaType UCIbITAHUM L .

2.8.4. HaunHasi ¢ MOMEHTa JIOCTIZKEHHSI YCTAHOBMBIIIETOCSI TEMJIOBOIO COCTOSIHMSI BO BCEX HAMEUEHHBIX TOYKaX
HaOJIIOfIeHNs] YCTAHABIMBAIOTCS TEPMOMETPbI M M3MEPSETCs] TeMIepaTrypa BOAbl. 3aNnCh MOKA3aHUI TEPMOMETPOB U
pacxoloMepOB BeMIETCSl OAHOBpeMEHHO ¢ mHTepBaoM 10 muH. ITpogomKHUTENBHOCTE OCHOBHOTO PEXKMMA UCIIBbITAHUN

T
JOJDKHA COCTaBIISThL He MeHee ¥ + (8+10) 4.

, 5} T
2.8.5. Ha 3akmouMTesbHOM 3Tamne MCHbITAaHUI METOAOM "TeMIepaTypHOW BOJIHBI" YTOUHSieTCd ¥  BOAbI MO
LUPKYJISIMOHHOMY KOJIBLY, TIPEABAPUTENBLHO omnpepeseHHas no (15). Ha atom srame Temmeparypa BoOfibl B MOAAIOIIEH

t .
manmn 3a 20-40 muH noebiraetcst Ha 10-20°C mo cpaBHEHMIO CO 3HAUCHWEM ™" W MOIEPsKUBACTCS! MOCTOSIHHON Ha

) t
3TOM ypOBHE B TeueHue 1 4. 3aTeM c TOil 3Ke CKOPOCTBIO TeMIepaTypa BO/bl TIOHUXKAETCS 10 3HAYCHUS ™" | KOTOpoe U
MOJJIEP>KUBAETCSI JI0 KOHIIA UCTIBLITAHUIA.

Pacxoyi Boipl mpu pexkume "TemrepaTypHOil BOJIHBI' OcTaeTcst Heu3MeHHbIM. IIpoxoskjeHue "TemmepaTypHoi
BOJIHBI" MO HCMBITHIBAEMOMY KOIIbIly (PUKCHPYETCsi ¢ MHTepBajioM 10 MMH BO BCeX TOYKAax HAOJIOJIeHUsI, UTO JlaeT
BO3MOXHOCTb OMpENIENUTh (DAKTUYECKYIO TPOJIOJIKUTEIBHOCTL TPOOera 4YacTull BOAbI HO KAaXIOMY YYacCTKy
UCTILITHIBAEMOTO KOJIBIIA.

UcnbiTanusi cunTaroTcsl 3aKOHUEHHBIMU TOCJIe TOrO, KaK "TeMmepaTypHasi BoJHA" Oy/leT oTMedeHa B O0OpaTHOM
JIMHUY KOJIbIIA HA BXOJIE B TEIUIONOATOTOBUTEIIbHYIO YCTAHOBKY .

2.8.6. CymmapHasi MpOJOJIKUTEIBHOCTh OCHOBHOTO PEeXHMMa MWCIbITAHWII M Tepuojia mpodera "TemmepaTypHO

BOJHBI" cocTaBseT 2 UK + (10+12) 4.
2.9. O6paGoTKa pe3yabTaTOB NCNHBITAHUN

29.1. B pe3ynbTare WCHBITAHWIA ONpEAEISIOTCS TEIUIOBbIE MOTEPH MAJISl KaXKJOro M3 Y4YacTKOB HCIBITHIBAEMOrO
KOJIbLA OT/IEJIBHO MO MOAAIOLLEN U OOPATHON JIMHUSIM.

2.9.2. [1ns1 BBISIBNEHUSI IEPUOJIA, B TEYEHUE KOTOPOro TEMIEPATYPHBII PEKUM MCHbITAaHUM ObLT Hanbosee GJIM30K K
YCTAHOBUBILEMYCSI, HEOOXOIIMO MOCTPOUTH IO BCEM TOYKaM U3MepeHuil rparK N3MEHEHUs! TEMIIepPaTyphbl.

ITo xaxaomMy HaOMIOAATENBHOMY MYHKTY FOJKHBI ObITh YCPEJHEHbI 3HAUEHUS] TeMIIEpaTypbl BO/IbI, OJyYEHHbIE NPU
20-30 nocnegoBaTENBHBIX W3MEPEHMSX B TOT MEPUOf, KOIJ]a PeXHUM MWCIbITaHWiA Obul Hambosiee ONMM30K K
YCTaHOBHUBILEMYCSI. 3a 3TOT K€ NMEPUOJ] YCPEAHSIOTCS] 3HAUYSHUSI PACXO/I0B CETEBOM U MOJIMUTOYHOH BOJIbI.

YcpenHsieMble 3HaUYSHNS TEMIEPATyPbl IOJKHBI ObITH CMEILEHBI 0 BpEMEHU Ha (DaKTUUECKYIO MPOJIOJKUTEIBHOCTh
npo6era Bojibl MEX/Yy TOUKaMI U3MEPEHHSI, OTPENIENICHHYIO METO/IOM ""TeMnepaTypHOil BOJHBI".

2.9.3. TennoBble MOTEPU MO TOJAIOLIEMY Q“-“ 0
MCTILITHIBAEMOT'O KOJIbLA ONPEMIEISIOTCS O (hopMyiam, BT unm kkasn/4:

u oOpaTHOoMy =°" TpyGOMmpoBOAaM JIJIsl KaskKIoro M3 y4acTKOB

Dojey )10

0., =¢(G, -
4 . (16)

0, =c(G, = Tu v 5 )e10°
4 . an



G ycpeﬂHeHHbIﬁ pacxoj CeTeBOM BOJIbI B HOHaIOHICﬁ JIMHUM Ha BBIXOJ€ U3 TCIJIONOArOTOBUTECI/ILHO

rue c —
4 YCTaHOBKH, KI/C (T/4);
GrI _ YCPEIHEHHBI PacXofl MOMIUTOYHOM BOAKI, KI/C (T/4);
tfE yCpeJIHEHHbIE TeMIepaTyphbl BOibl B Havajle 1 KOHIIE MOJJAl0IIero TpyoonpoBoja Ha yyactke, °C
I "u nm —
(‘)‘ : yCpeAHEeHne TeMIepaTypbl BOAbI B HaYase ¥ KOHIe 00paTHOro Tpy6ormpoBoyia Ha yJyacTtke, °C.
I/I J—

2.94. Ilpu HanMuMU HA UCTIBITAHHOM Y4acCTKe LUPKYJISILIMOHHOIO KONbLA OTPE3KOB TPyOONpPOBOfia C APYTUMH TUNIAMU
MPOKJIAI0K WM KOHCTPYKUUSIMU U30JISILIMU HE3HAUYUTENILHON NMPOTSKEHHOCTH, HA KOTOPBIX TEeMIepaTypHbIii Nepenaj He
u3MepsieTcst, 00paboTKa pe3yJbTaTOB UCIBITAHUI TAKOrO y4acTKa MPOU3BOJUTCS CIIELYOIIUM 00pa3oM:

no (16) u (17) onpenensroTcs paKTUIECKUE TEIUIOBbIE MOTEPHU MO MOJAIOIISH M 0OPATHON JMHUSM HA WCTILITAHHOM
yuYacTKe, BKIIIOYAIOIEM HeXapaKTepHbIe OTPE3KK TPyOOnpoBoyia;

JUTST KasKJIOTO HEXapaKTEePHOTo OTPe3Ka PACCUMTHIBAIOTCS CPEfIHIE TeMIepaTyphl BOJbI IO TOIAIOIEMY U 0OpaTHOMY
Tpy6onpoBoam, °C:

(tcp )1_ tﬂ _ (tH _ tK) MrLHaLI + O’SMH.OTp
nu/ — ‘n n n M
(tcp )1_ tK + (tH _ tK) MO.Ha'-l + O’SMo.orp
oun/ ~ Yo o o M
oy , (19)
Mn yu Mo - MaTe€pUuaJIbHbIE XapPAKTCPUCTUKU COOTBETCTBEHHO IMOJAOLIECro u OGpaTHOl"
rjae Yon : —
A pr6OHpOBOHOB Ha BCEM UCHBITAHHOM YYaCTKE HUPKYJIIHUMOHHOI'O KOJIbLA, M2;
Mn Hag Mo Hau MaTe€pUuaJIbHbIE XapPAKTCPUCTUKU COOTBETCTBEHHO IMOJAOLICIO U 06paTHOI‘
. " . _

pr6OHpOBOIIOB HaCTU Yy4YaCTKa HUPKYJSIUOHHOIO KOJbLAa OT Hadajla y4dacTKa [
MECTA PACIIOJIOKCHUSI HEXAPAKTEPHOI'O OTPE3Ka, M2;

MaTepUuaJIbHbIE XapPAKTCPUCTUKU COOTBETCTBEHHO IMOJAOLICIO U 06paTHOI‘

notp M 0.0Tp
TPyOOIPOBO/IOB HEXAPAKTEPHOTO OTPE3KA, M2.

[To meTony, yKazaHHOMY B 1. 2.4.3 HacTOSIMX MeTOMUEeCKNX yKa3aHHid, ONPENeNSIOTCS MPUOIMIKEHHbIE TETIOBbIE
MOTEepU HEeXapakTepHOro OTpe3Ka TpyOOoNMpoBojia NPU TEMNEPAaTypHOM peKMMEe MCHBITaHWii; Mpu 3ToM L — pjuHa

cp oy cp oy
HEXapaKTEepHOro OTpe3Kka (M), a 3HAYEHHUs Din , Dinn " Duon Haxo[ATCs 10 TeMIlepaTypam (t"-") s (to-“) u
CPEJHUM 33 BPEMSI UCIILITAHUI TEMIIEpAaTypaM IPYHTa U OKPY>KAOLLErO BO3[yXa.

dakTuyeckue TEIIOBble MOTEPU IO OCHOBHOM YacTH MHCHBITAHHOTO Yy4YacTKa UUPKYJSIHUOHHOIO KOJbLA,
UCNONb3yeMble Ul JAJbHEMINMX PAacyeToOB, ONPEACSIOTCS KaK Pa3sHOCTb TEIUIOBbIX MNOTEPb MO KaxXK[OMy U3
Tpy6onpoBofoB mo (16), (17) u Ha HexapaKTepHBIX OTpe3Kax TPyOOIpPOBOJIOB.



3. OHEHKA 1 NCITIOJIb30BAHUE PE3YJ/IBTATOB
ONPEJEIEHUS TEIUIOBBIX IOTEPH

3.1. [oxy4eHHbIE MO pe3ysbTaTaM UCTBITAHNHA (DaKTHIECKHEe TEIUIOBbIC TIOTEPH, IEPECUNTAHHBIE HA CPETHETOIOBbIE
TEeMIIepaTypHbIE YCJIOBHUS pabOThl TEIUIOBOM CETH, WCIOJIB3YIOTCS KaK OCHOBA MIJISl MOCTEMYIOIIEr0 HOPMUPOBAHUS
TEIUIOBBIX TIOTEPh TEIUIOBLIMU CETSIMH 3JIEKTPOCHAOKAIOIIEN OpraHn3alii Ha TS TUJICTHUN IEPUOJT, @ TAKXKe JIJISl OLIEHKU
M3MCHEHUST TEIVIOTEXHMUYECKUX CBOICTB TEIUIOW3OJISIIMOHHBIX KOHCTPYKIMIA M TEXHUYIECKOTO COCTOSHUSI TETIOBBIX
ceTell B LIeJIOM.

3.2. OueHka (pakTHYECKMX TEMJIOBBIX MOTEPh /ISl CPEIHEIOfIOBBIX YCIJIOBUI MTPOM3BOIUTCS MyTEM UX COMOCTABICHUS
C COOTBETCTBYIOLVIMHI 3HAYEHUSIMI TEIIOBBIX MOTEPh, ONpefieIeHHbIX 10 HopMaM, MpUBEAEHHBIX B MPUIIOXECHIN 2.

3.2.1. Tlepecuer (pakKTUIECKMX TEIJIOBLIX MOTEPb IS BCEX WCIBITAHHBIX YyYaCTKOB TEIJIOBOM CETH Ha
CPEHEro/IOBbIE YCIIOBUS €€ paboThbl NPOU3BOAUTCS O hopmyaam, BT unm kkan/u:

JIJISl YIACTKOB TOJI3EMHO TIPOKJIAJIKU, CyMMApPHO TI0 TIOJJAFOIIIEMY W OOpaTHOMY TpPyGOmpoBOfiaM

e O (1 =12 ) O (17 =)

Qun =

]' H K H K
—UH+%4JO+%)—QW
4 . (20)

J1s1 Y4aCTKOB HaHBeMHOfI MPOKJIAJIKN pa3/iC/IbHO 1O NOAA0IEMY U O6paTHOMy pr6OHp0BOJIaM

wr _ Qua(ty” —1"")

QH.H.I/[
—(t" +1t)—t
2 ( I 1'[) B.1

; 2D
cp.r cp.r
cpr Q . (t -1 )
gzmml _ Zoul'lo B
St +1) =1,
2 . @
. TeMIepaTypa FPyHTa M OKPYKAIOLIEro BO3[yXa, CPeHsis 32 BpeMsi ucnbitanuu, °C.
e PPy BH

3.2.2. 3HaueHusl CPeHErofIOBbIX TEIUIOBBIX MOTEPh MO HOPMaM JUIsl CTILITAHHBIX YYaCTKOB JIAHHOW TETUIOBOW CETH
ornperiensoTes o opmynam, BT nmm kkan/a:
JUISl YYACTKOB TTOJI3EMHOI POKJIIAJIKH

0, =2 ﬁqul’; (23)
J1s1 Y4aCTKOB HaHBeMHOﬁ MPOKJIAJIKN
cpr _
QH.I‘I - 2 Bqﬁ.nL ; (24)
cpr _
QH,o = EﬁquL , (25)

IJie 3HAYEHNUs! D, Qun , Do [} onpepenstores cornacHo 1. 2.4.3 HacToAIMX MeTOANYECKUX yKa3aHUIl.
3.2.3. CootHolueHus (pakTUIECKUX U ONPEIEIECHHbIX 0 HOPMaM TEIJIOBbIX NOTEPb ONMPEMEISIOTCS M0 (hOpMyIam:
JUIs1 y4ACTKOB MO/I3€MHOI IPOKJIA[IKK

cp.r
K =S

7S] Y9aCTKOB HAA3EMHON MPOKJIIAIKH



cp.r
K = on
g 27)

_ O

Ol (28)

3.3. IIpu aHanu3e pe3ynbTaTOB UCTIBITAHUN HEOOXOAUMO UMETh B BUAY CJIEyIOLlee:

cooTHomeHnss K TOKa3bIBAalOT, Ha KakKoe 3HaueHue (pakTUUecKue TeIUIOBble IMOTEepU OTIUYAIOTCS OT
COOTBETCTBYIOIIMX MOTEPb, ONPEAENICHHbIX MO HOpMaM MPOEKTUPOBAHMS TETUIOBOM M3OJIALMU IS Pa3JIMYHBIX BHUIOB
npoknagku. Tak Kak HOPMAaTHUBHBIMM JIOKYMEHTAaMH HE MNpEAyCMaTpUBAeTCs ONpefeieHUE TEIUIOBbIX MOTEPh U MX
COOTBETCTBME HOpPMAaM MPH BBOJIE TEIUIOBBIX CETEHl B OKCIUIyaTalMIO, TO M3MEHEHWE TEXHWIECKOrO COCTOSHUS
TEMIIOM30JIALMOHHON KOHCTPYKIMKM B TIpOLiecce 3KCIUTyaTally ONpEfeNseTcsl IMHAMUKON M3MeHeHns] (DaKTUUeCKUX
TEMJIOBBIX TIOTEPh NIPH PETYJISIPHOM TTPOBEJIEHNN NCTIbITaHmi ¢ ycTanosaeHHon 1T nepruopmuHocThIO;

OJIMHAKOBbIE 3HA4YEHWs COOTHOLIEHWH K Mo BujaM MpOKJafaku (MOJ3EMHON M Haji3eMHOI) OTpaskaloT pasiuyHoe
TEXHUYECKOE COCTOSHUE TEeMJIOU30JISILIMOHHBIX KOHCTPYKLMIA. [171s1 MOA3EMHBIX MPOKJIa0K MEHBbIIIE Uana30H U3MEHEeHUs!
KoahpupeHToB K npy yXyALEeHNN TEINIOTEXHUYECKUX CBOMCTB M30JISALMH, a TaKKe, KaK NMPaBUiIo, HUXKe abCOIIOTHbIE
3HaueHus K, yeM /|1 Haji3eMHOI POKIIAJIKU;

3HAYEHUs] COOTHOLIEHUI K 17151 TeNJIOBBIX CeTel, U30MI1Msl KOTOPBIX BBINOJHEHA 110 paHee JeCTBOBABIIMM HOpPMaM
TEIUIOBBIX MOTEPh U MO KOTOPbIM CHPOEKTHPOBAHO OOJIBIIMHCTBO AEWCTBYIOLIUX CETeil, HIKe M3-3a 6ojee BBICOKHX
abCOIIOTHBIX 3HAYEHWUI Y/eNbHBIX TEIUIOBBIX MOTEpPb, YeM MJIsl TEIUIOBbIX ceTeil ¢ u3oasumeir no Hopmam CHull
2.04.14-88.

3.4. OnpeneseHne 3KCIUTyaTAlMOHHBIX HOPMUPYEMBIX TEIUIOBBIX MOTEPh BCEH CEThIO HA OCHOBAHWM AaHAIN3a
pe3yJbTaTOB HCTBITAHWI Ha TPECTOSIIMA MEepPHOd, a TaKXe COMOCTaBilIeHne (PAKTUIECKNX W HOPMATHBHBIX
9KCIUTyaTalMOHHBIX TEIUIOBBIX MOTEPb 3a MNPOLICAUINI MEepPUOJ| JOJKHO OCYIIECTBISITECSI B COOTBETCTBUM C
METOIMYECKUMHU YKa3aHUSIMU MO COCTABJICHUIO 3JHEPreTUYEeCKON XapaKTEepPUCTHKM TEIUIOBBIX CeTedl MO MOKa3aTesro
TEIUIOBBIX MOTEPb.



IIpunoscerue 1

®OPMBbI TABJIUIL UICXOIHBIX JAHHBIX 1 PE3YJILTATOB UCIIBITAHUN

Tabauya 1

MaTepnanLHaﬂ XAPAKTEPUCTUKA BOAAHBIX TEMJIOBBIX ceren
Ha 0ajlaHce YHePronpeqnpusI TS

Yuyacrok | Tun npoknaaku, | [ox BBojga B | Hapy>kHbIiA Mmuna MarepuanbHast Ionst MmaTepuanbHOI
ceTn KOHCTPYKIWS IKCIUTya- AuaMeTp y4acTKa | XapaKTepuCTHKa XapaKTEePUCTUKH MO
TETUIOBOI TaIIo d, L,m M, w2 TUITY TIPOKJIAIKA WITH
;M
W30JISIIAN KOHCTPYKIUH 1
M30JISIUN
Tabauya 2
MarepnanpHasi XapaKTEPHUCTHKA UCTBITHIBAEMbIX YYACTKOB TEILUIOBOW CETH
YyacTok Tun npokaaaxu, Hapyxubl1it Hvna O6beM MarepuanbHast
ceTn KOHCTPYKIIHS TETUIOBOI AuameTp ydJacTka TpyGomnpoBoaa XapaKTepUCTHKA
W30JISILIHI d Y L,m V, M3 M, m2
M
9
Tabauya 3
CpenHeMecsiuHbIe M CPeIHETOfI0BbIE TeMIepaTypbl
OKPYKarouiei cpensl M CETEBOH BOIbI
Mecsy, rop Temneparypa, °C Temnepatypa ceTeBoil BOfbI B
TpybomnpoBofax, °C
TpyHTA Ha CpefHeH TIyonHe Hapy>KHOTO BO3AyXa TIO/IATOIIEM obpaTHOM
t t 4 t
3ajeraHust P B n o
Tabauya 4
Pacdyer norepp Tenia Ha MCNBITAHHBIX YYACTKAX TEMJIOBOM CeTH
Yuacrok | Tun npoknaaku, | Pacxop cereBoitu | TemnepaTypa Bofbl B Temnepatypa dakTyeckue
ceTu KOHCTPYKUIUsA HOﬂHl/lTO'—lHOfl HayaJie 1 KOHIIE 0pr>{<a}01u,ei71 TEMJIOBLIE NMOTEPU
TEIUIOBOM BOJIBI, KI/C (T/4) yuactka, °C cpefbl pu
N30SI G G t ucneitanusx, °C

C

I

Q" , BT (kkan/4a)




Pe3yJILTaTLI COMmOCTABJ/ICHUs TEIUIOBBIX MOTEPDb

Tabauya 5

YyacTok
ceTn

Tun npoknaaxu,
KOHCTPYKUUS
TEIJIOBOU
H30JISIINA

dakTHyecKHe TenIoBble
NOTEpU, NPUBEJIEHHBIE, K
CPEHETrO/I0BbIM YCJIOBUSM

Qcpr

i Bt (kKan/4a)

OnpeyienieHHbIe IO HOPMaM
TEIJIOBLIC HOTepl/l,
le/lBeJleHHbIe K
CPEJIHETOJIOBLIM YCIIOBHSIM

cp.r
QH , BT (kkan/ua)

CooTHorreHre
(PAKTUUECKUX U
OTpefieIeHHBbIX 110
HOpPMaM TEeIIOBbIX
norepb K

IIpunoxcenue 2



CITPABOYHBIE MATEPHAJIBI
1. Hop™MbI noTeps Tenia n30J11MpoBaHHBIMH BOJSTHBIMH TEIJIONPOBOAMM,
PAacnoyio:KeHHBIMHU B HEMPOXO/IHBIX KAHAJIAX U MPH 0eCKaHAIIbHON NMPOKJIagKe

(C pacueTHOW CpeIHeroi0BO¥ TeMIepaTypou rpyHra +5°C
Ha IVIyOUHe 3aJ10JKeHHUsI TeIIONPOBO/IOB)

Hapy:xublii Hopwmsl noteps Tenna, Br/m [kkan/(m2-4)]
AuameTp Tpyo 00paTHOro ABYXTpYOHOI ABYXTPYOHOW NMPOKJAAKK | ABYXTPYOHOI1 MPOKJIAKU
d, . TEIJIONPOBOfA MPOKJIAIKU TTpU IpH pa3HOCTH NpH Pa3HOCTU
’ NpY CpefHeit pasHOCTH CPEJIHETOI0BbIX CPEJIHETOfIOBBIX
TeMmneparype CPEJIHETOIOBBIX TeMInepaTyp BOAbI 1 TeMIIepaTyp BOAbI 1
BOJIbI TeMInepaTyp BoAbl U rpyHTa 65°C rpyHra 75°C
(W soeqy | IR (i =90°C) (i =110 °0)
(In =65°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)

Hpumeuanusn: 1. OTMeuyeHHbIe 3HAKOM "*"3Ha4YeHMs YNIENbHBIX TETUIOBLIX MOTEPh MPUBEIEHBI KAK OILIEHOYHbIE N3-32 OTCYTCTBUS

B Hopmax cooTBeTCTBYIOIMX 3HAYEHNUI YAEIbHBIX TEMJIOBbIX NOTEPh ISl MOAAIOLIEro TPyGONpoBo/a.

2. YpenbHele TemsoBble nmotepu ans puametpoB 1220 m 1420 MM u3-3a mx orcytctBus B Hopmax ompepneneHbl MeTooM

QKCTpaANnoJisii U NpUBEJICHbI KaK pEKOMEHYEMbBIE 3HAYCHUS .




2. HOpM])I MOoTEPH TEIJIa OAHUM U30JJMPOBAHHBIM BOASAHBIM TEIJIONPOBOJAOM IPU HaJI3eMHOI?I MPOKJIaaKe €
PacYeTHOM CPEeTHETOI0BOM TeMIEPATYPOI HAPYXKHOTO Bo3ayxa +5°C

Hapy>x#b1it Hopwme! moteps Teruta, Br/m [kkain / (M2 - 4)]
[MamMeTp Tpyo Pa3HOCTB CpeTHerofioBoi TeMrepaTypbl CeTeBOI BOAIbI B MOAAIOIIEM
d, MM uI 0OpaTHOM TPYOONPOBOJIaX U HAPY>KHOrO 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. HopMBI IUIOTHOCTH TEIIOBOTO MOTOKA Yepe3 M30JMPOBAHHYIO MOBEPXHOCTH TPYGONPOBOIOB

ABYXTPYOHBIX BOASHBIX TEILUIOBBIX CeTel MPH MPOKJIAJKe B HEMPOXOTHBIX KaHajiax, Br/M [kkan / (m2-4)]

Y cnoBHbI ITpu gncne yacoB pa6oTsl B rog 5000 1 meHee ITpu uncne yacoB paboTs B ropg 6omee 5000
IIPOXON Tpy6omnposon
TpyGompo | mopjato | obpar | mopjato | ob6par | mopatro | obpaT | mopatro | obpaTr | mopma | obpa | mopma | obpa
BOJIA, a7t HBIA a7t HBIA a7t HBIA a7t HBIA IOIIM | THBIA | IOIIW | THBIA
MM CpennerofoBasi TemMrepaTypa TemnoHocutesst, °C

65 50 90 50 110 50 65 50 90 50 110 50

25 18 (15) 12 (10) 26 (22) 11.(9) 3127) 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) 119) 17 (15) 12 (10) 24 (21) 119) 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) 35 (30) 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) 3631) | 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 NJI0THOCTH MOTOKA Yepe3 W30JIMPOBAHHYIO MOBEPXHOCTh TPYOONMPOBOOB
TP ABYXTPYOHOM MOA3€MHON 0eCKaHAIBHON NMPOKJIAKe BOASIHBIX TEIJIOBBIX CeTel,
Br/m [kkan/ (m2 - u)]

Y cnoBHbli IIpu uucne yacoB paboThI B rof, IIpu umncne yacoB paGoThI B rof,
MPOXOJ 5000 u meHee 6omnee 5000
TpyOompo- Tpyo6omnposon
BOJIa, MM
MOMAIOIMiT | OOpATHBNI | TMOJAIOLMA | OOpaTHBN | NOaroUMil | OGpaTHBNI | MOpAIOMMi | OGPATHbI
CpenHerofoBasi TemrepaTypa temioHocuress, °C
65 50 90 50 65 50 90 50
25 36 (31) 27 (23) 48 (41) 26 (22) 33 (28) 25 (22) 44 (38) 24 (21)
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) 39 (34) 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 (47) 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 IZIOTHOCTH TEIUIOBOTO MOTOKA Yepe3 N30JIMPOBAHHYIO MOBEPXHOCTH TPYOONMPOBOI0B NP
pacnojiokeHnn Ha OTKPBITOM Bo3ayxe, Br/m [kkax / (m29)]

Y cnoBHbI Npoxof

ITpu uucne yacoB paGoThI B rof

ITpu yucne yacoB paboThbI B rof

6onee 5000 5000 u macce
TpybomnpoBoja, Cpennsist Temneparypa Teronocurens, °C
MM 50 100 150 50 100 150
HopMbl siuHEHO! MJIOTHOCTH TEMJIOBOrO NOTOKA, BT/M [KKan / (M2-4)]
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
MOBEPXHOCTH HopMbI mOBEpXHOCTHOI MIIOTHOCTY TEMIIOBOrO MOTOKA, BT/M2 [KKan / (M2'4)]
AMaMeTpoM
6onee 1020 mm
1 TIIOCKHE 35 (30) 54 (46) 70 (60) 44 (38) 71 (61) 88 (76)
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