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YK 621.311

METOIMYECKHE YKA3AHHSA
IO ONIPEAEJEHMIO TEIIOBBIX NIOTEPDH P[l 34.09.255-97
B BOAAHBIX TEIJIOBBIX CETAX

Cpox Oedicmaus ycmanosien
c 01.01.98 a.

Meroxuyeckue ykasaHMs yCTaHABJIMBAIOT cOAepKaHWe U MOPAAOK
npopefiehuss paboT 1O OmNpeAeNeHIO SKCIUIYaTAIMOHHDBIX TEIJIOBbIX
TIOTEPD Yepe3 TeIJIOBYIO M30JISILUIO B BOASHBIX TEILIOBBIX CETAX.

Meroauyeckue ykasanusi MpefHasHA4eHbI /i1 paGOTHUKOB IIPETIPH-
ATHI TEIUIOBBIX ceTell M 3/IeKTPOCTAHIMI, B BEEHUH KOTOPBIX HAXOATTCS
TETLIOBBIE CETH, & TAKKe SHEProOGhEeMHEHUA U HAJIALOYHBIX OPraHU3aIHil.

C BbIxomoM Hacrosmux MeToAuYeCKHX YKa3aHMil yTpayMBalOT CHIIy
"Meromteckue yKasaHusl O OLIPEAEJNEHHIO TEILIOBBIX [OTEPDh B BOASHBIX
¥ [apOBBIX TemIoBbIX ceTax: MY 34-70-080-84" (M.: CIIO Coios-
TexsHepro, 1985) B uacTH, oTHOCsmelcA K ONMpENENEHHIO TEILIOBBIX
TOTEPHb B BOASIHBIX TEMJIOBBIX CETSAX.

1. OBHIHE ITOJIOXKEHUSI

1.1. Hactosmmme Meroauyeckue ykasaHust pegHA3HAYEHbI UL OlIpe-
AeneHus (PaKTHIECKHX BSKCIUIYATALMOHHBIX TEIUIOBBIX IIOTEPD 4Yepes
TENJIOBYI0 HM30JISMMIO TEILIOBBIX ceTelf M pa3paGoTKM Ha MX OCHOBE
HOPMMPYEMBIX SKCILIYaTAIIUOHHBIX TEIJIOBBIX IIOTEDb.

1.2. (DaxTHYecKUe 3KCIUIyaTallMOHHbIE TEIJIOBbIE NOTEPH yCTaHAB-
JIMBAIOTCSI SKCIIEPHMEHTANBHO ITyTEeM IIPOBEJEHUS TEIUIOBBIX MCIBITAHUIN
cetu. llesvio ucnbiranuii siBisieTcs onpeziesieHue TEIJIOBBIX MOTEPh
pas/IMYHBIMK THIIAMH [POKJAJKH M KOHCTPYKUMAMH H30/SILMH TPYyGo-
IIPOBOJIOB, XapaKTepHLIMH /s JAHHOU TemnoBoit cern. ITo pesysbraram
HCITBITAHHIL OLIEHUBAETCS COCTOSTHHE M30JIIMHA MCIBITHIBAEMBEX TPY6OMpO-
BOJI0B B KOHKPETHbIX SKCIUIYaTAIHOHHBIX YCIOBUSX PAGOTHI IPOKIA/IOK.

HcnbiTanusM creyer MOABEPraTh T€ YYACTKH CETH, Y KOTOPBIX THIT
TMPOKJAAKUM M KOHCTPYKUMS H3OJSALNM SBJSIOTCS XapaKTEPHBIMU JUIs
JAHHOM CeTH, YTO JAeT BO3MOXKHOCTh PacCHpPOCTPAHHUTh PE3YJBTATHI UCIIBL-
TaHdil HA TENJIOBYIO CETb B LIEJIOM.

1.3. Onpenenerne akTHYeCKHX TEILUIOBBIX IOTEPh Uepe3 TEILIOBYIO
M30JIALMIO JOJDKHO JIPOM3BOAMTHLCS B COOTBETCTBHM ¢ TpeGosanmwsimu [1TD
NepHOAMYECKH OJMH pa3 B 5 JieT. IIpu 9TOM BBIABISIOTCS M3MEHEHHS
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TEIJIOTEXHHYECKMX CBOMCTB M3ONAUMOHHBIX KOHCTPYKIHI BCIeACTBHE
CTApeHMs B NIPOLECCE DKCIUIYATAlWH, BBOAA HOBBIX M PEKOHCTPYKLUMU
AEACTBYIOIHX TEIJIOBBIX ceTeif.

1.4. Ilonyuenuple peayabTaThl HCIbITAHMIT IO ONpeAeseHHIo aKTude-
CKHX TEIUIOBBIX [OTEph HYepe3 TEIUIOBYI0 M30JSLHIO SBIAIOTCS OCHOBOM
L pa3spaGOTKH 3HepreTHyecKoil XapaKTepHCTHKH TEIIOBOH ceTu Io
MOKa3aTeJII0 TEMJIOBbIX NMOTEPh X UX HOPMHPOBaHMA.

2. MPOBEJAEHUE HUCIIBITAHUI
BOASAHBIX TENJOBBIX CETEN

2.1. 3azauu ¥ NOPAAOK BHMOJHEHHs paboT
10 NPOBEACHHIO HCIBITAUHH

2.1.1. HemnocpencrsenHoit 3agavelf yMCIbITaHMHA BOASHBIX TEMJIOBBIX
ceTeit siBisiercs onpexesienne (PaxkTHMYECKUX TEILIOBBIX TIOTEPh 4epe3
TEILIOBYIO M30JALMIO [IPUHSITHIX /IS UCHbITAHUI Y4acTKOB TEILJIOBBIX
ceTed IIpH BHIGPAHHOM PEXHME H COIIOCTABJICHHE MX C HOPMATHBHBIMH
3HAYEHHSIMM TEILJIOBbIX MOTEPH JJISI TeX YK€ YYacTKOB TENJIOBOH CETH.

2.1.2. Ilepen npoBefieHyeM HCTILITAHUIA TEILIOBBIX CETel MOIKHBI OBITH
BBIIO/IHEHb! PaGoThI 110 BOCCTAHOBJIEHUIO HAPYIUEHHOH TEIJIOBOH H30/LILMH
HA UCIBITHIBAEMBIX YYACTKaX, OCYIIEHMIO KaMep TeIUIOBOH CeTH, NpHBefe-
HMIO B TIOPSIZIOK APeHadKell, OpraHvaauuu CTOKA NOBEPXHOCTHBIX BOA U Ap.

2.1.3. IlpoBeneHne HCIBITAHMIA BO/JSIHOM CEeTH MPEXYCMATPHBAET:

aHAIM3 MaTEPUAJIOB MO TEILTOBOM CETH;

BLIOOP Y4ACTKOB CeTH, MOAJNEXANIAX MCIBITAHUIM;

pacyeT napaMeTpoB MCIbITAHMIA;

ROATOTOBKY CeTH ¥ 0GOPYAOBaHMS K HCIBITAHHSAM,;

TIO/ITOTOBKY M3MEPHUTEJbHOI anmapaTypsi;

IpOBeJeHUE TEILIOBBIX HCIBITAHMI;

06pa6oTKy AaHHBIX, NOJYYEHHBIX NP UCHBITAHUAX;

COIIOCTaBJIEHHE NOTyYEHHBIX TPH HCMbITAHUSX TEIIOBBIX IOTEPD C
HOPMATHBHBIMU 3HAYCHUSIMH.

2.2. Asanu3 MATEPHAJIOB NO TENIoBolk ceTH

2.2.1. llpu MOAroTOBKE K HCIBITAHWAM AOJKeH OHTh MpopeleH
aHAJIH3 CXEMBI TEIUIOBOH CeTH, TeMIEPaTYPHBIX PEXUMOB €e paGoThl,
THIOB IMPOKJAAKH X KOHCTPYKIUH TeIIOBOH H30JLMH, CPOKOB CILy>KObI
TPYOONPOBOLOB, XapPaKTEPHBIX CHYYAEB W JIPMYMH TIOBPEXJAEMOCTH,
CX€EMBI, PEXUMOB PabOThI W COCTaBa oGOPY/IOBAHNSL BOJONIOAOTPEBATEIbHOM
YCTAHOBKH, & TAIOKC JIAUHBIX O TEXHIMECKOM COCTOSIHUM TEILIOBOH U30JIs-
MM M KOHCTPYKIMI NPOKJa/IOK B LEJOM.
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To pesynsraTam c60pa H aHaIM3a MATEPHAJIOB COCTABJIAETCS TabJ/HMIa
(ta6a. 1 npusIOKEHHS 1§),an KOTOPYIO BKJIIOYAETCA XapaKTepPHCTHKA Tell-
JIOBOJ CeTH IO OTHAENBHBIM YYacTKaM € YKa3aHWeM Hapy)KHOTO JMaMeTpa
U AJAuHEL TPY6, KOHCTPYKIMi TEIJIOBOM M3OJIAIMM, THIOB TPOKJIaJKU
(nmonseMuasn GecKaHa/bHAs M B KaHAJTAX, HAAIEMHAs), & TAKKE CPOKOB
cayx6er (roga BBOAAR B SKCIIyaTamuio). B Ta6aMuy BKIIOHAOTCH Bee
YYACTKH TEILIOBBIX ceTelt, HaXoasaumxcs Ha 6ajjaHce SHEPrompeIIPUSTHS.

2.2.2. lns nepecyera NMOJyYeHHbIX NPH MCNIBITAHHSX Pe3yJbTATOB
Ha pa3IMJHbIE SKCILTYaTALMOHHbIE PRKAMBI PAGOTBI CeTH M JUIS onpese-
JIeHHMsI TeMITepaTypHBIX NapaMeTpPOB MCIBITAHMIA JO/DKHBI GBITD COOPaHBI
CeAyIome KAMMATOJOIHIECKHe JAHHBIE JUISL TOTO HACEJEHHOTO MyHKTa,
B KOTOPOM PAacCIOJIOXEHA MCIIBIThIBAEMas CeTb.

CPeLHETOIOBbIE tffgr U cpegHeMecsiyHbie tf; " TemmepaTyphbl rpyHTa
Ha cpegHeii ry6une 3an0Xenus ocu TpyGonposonos {aJst noxzeMHOR
IPOKJIANKHU);

cpr cpM

cpenHerofioBble t; M cpegHeMecsuHble t,  TeMIEparyphbl HapyK-
Horo Bosayxa (M1 HAZ3eMHON NPOKIAAKH).

OTH [JaHHble CleAyeT NPMHUMATh KaK MHOTOJIETHHE IO MatepHajaM
Gumxaiiieil K JaHHOMY HACETEeHHOMY IIyHKTY METEOCTAHIMM WJIH M3
CTNPaBOYHMKOB 1O KJIMMATOJIOTHH.

2.3. Bui6op y9acTKOB CE€TH AJist HCHBITaHHk

2.3.1. WcrbrranusM ODKHBS TIOJBEPTraTbCA Y4aCTKH TEIIOBOM CeTH,
THII MPOKJIAJKY ¥ KOHCTPYKLMM TEIIOBOHA M3O/ILMH KOTOPBIX SIBJIIOTCS
XapaKTePHbIMU LI AaHHOi'{ CETH.

XapakTepHbIMH CYHTAIOTCS YYACTKH TeILIOBBIX cereif, JOMIST KOTOPBIX
@, onpenensieMast 1o (1), B MaTepHaibHOl XapaKTepUCTHKe BCel CeTH
cocrapiisier He MeHee 20%:

M, 2(d,L)
M S@n "

¢ = 2, (1)

rae M, = E(d,,L) — MaTepHaJbHasi XapaKTePUCTHKa JJISI MOAAIOIIETO
* i 06paTHOrO TPYGOIMPOBOAA CETH, IPOCYMMHU-
pOBaHHAsl MO BCEM YYacTKaM C AAHHBIM THIOM

TMPOKJAAKH M KOHCTpYKUHeil usossuuy, M2,
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M, = Z(d,,L) — MaTepHa/IbHasi XapaKTepUCTHKA AJS MOAAIONIETO
W o6pamom TPY6OIPOBOAA, POCYMMHPOBAHHAS
IO BCeli CeTH B [EJOM, M2;
d, — HapyXHbIi AuaMeTp Tpy6 B npenesax OJHOTO
yyactka cetdt (1o nopatoueil wm o6paTHOH JHHEK
[pH paBHBbIX AUaMeTpax Tpy6), M;
L — npoTsKeHHOCTb y4acTKa CEeTH, M.

2.3.3. O6beM uCHBITHIBAEMBIX XapaKTEPHBIX YYAacTKOB TEIJIOBOM
CeTH, OLleHMBAEMbIi 110 MaTepUANBHON XapaKTEPUCTHKE, ONpPEReITeTcs
KaK peajbHON TEXHWYECKOH BO3MOMCHOCTBIO TIPOBEEHHS UCHbITAHUiA,
TaK ¥ Heo6XOAMMOCTBIO IOJY4YEHWs NPEACTaBUTEIbHBIX Pe3yJbTaToB,
KOTOpBIE MOIYT GBITh PAacCIpPOCTPAHEHbI HAa HEUCIbITAHHBIE YYACTKH TEILIO-
Boii cetu. Mcxonst 3 3TOro, MUHMMAJIbHEINA O6BEM UCIBITHIBAEMBIX YYacT-
KOB TEILIOBOH CETH II0 MaTepPUAJIbHOM XapaKTepHCTHKe AOJUKEH GbITh He
Menee 20% MaTepHMaJbHON XapaKTEPHCTHKH BCed CETH.

IIpoBesenve MCNbITaHWii XapaKTEPHBIX YYACTKOB B MEHBIIEM OGBEME
JIOIIyCKAETCS. B UCKJIIOUUTEbHBIX CAy4asiX, KOIJa 3HAYUTENbHAsT 4acTb
TaKUX YYacTKOB paccpeJOTOYeHa IO TEeIJIOBOH CeTH W He MOXKeT ObITh
o6beMHEHA B LPKYISIIMOHHOE KOJIBLO.

2.3.4. VicrbItanysi o onpefie/IeHUIO TEIUIOBbIX IOTepb ABYXTPYGHOM
BOZASHOMN TEIIOBOH CETH HEO6XOAMMO NMPOBOAUTH HA LMPKYISLHOHHOM
KOJIbLie, COCTOSINEM U3 Hojarouiell u oO6parHoM JWHMH ¢ MepeMbrMKOi
MeXIAy HUMH Ha KOHEYHOM y4acTKe KOJIbLa.

HavasnpHplit y4acTOK NMPKYJISIIMOHHOIO KOJbIA o6pasyercst 06o-
pyRoBaHMeM M TPYGONPOBOAAMM TEILIONOAIOTOBUTENBHOM YCTAaHOBKH
(pucyHok).

IIupxy ispoHHOE KOBLO COCTOMT M3 PSIIA NOCJIEOBATENBHO COEMH-
HEHHbIX YYacTKOB, Pa3/MYalolHXcs, KaK NPaBUJIO, TUIIOM NPOKJIALKH
M KOHCTPYKUMeH H30JSIUH, a TAKXkKe JUaMeTpoM TpyGonpoBoioB. Pexo-
MeHJIyeTcs] MPOBOANTD MCIBITAHMS Ha IMPKYJSI{MOHHOM KOJIbLE, KOTOpPOEe
BKJIOYAET B Cce6s1 OCHOBHYIO MAariCTPasb TEIUIOBOH CeTH, COCTOSIIYIO M3
TPy6 HauGOJIBIIETO JUAMETPa U MAKCHMAJIBHOMN IPOTSKEHHOCTH OT MCTOY-
HUKA Telia. B KOHeYHBIA y4acTOK LMPKYJIAIHOHHOIO KOJIBLA MOIyT GBITh
BIUTIOYEHBI YYACTKM pactipefesuTesibHoit (kBaprasbHoit) cetn. Bee oTsers-
JIEHHSI B OTAeJIbHble A00HEHTHI, IPUCOEJUHEHHDIE K IUPKYISIIOHHOMY
KOJIbIly, HA BpeMsi MCHIbITAHHI{ OTCOEMHSIOTCSA OT HETO.

2.3.5. Pacxoz BOAbl Ha BCEX YYaCTKaX WMPKYJISIMMOHHOIO KOJIBIA
BO BpeMsI HCIIBITaHHH QOJDKEH ObITh OAMHAKOBBIM M MOXET OTJMYATHCS
TOJIBKO Ha BEJIHYMHY yTeYKH, KOTOpas JO/UKHA ObITb MUHUMAJIbHON M
He TIPEBbIIATh YKa3aHHYIO B 11. 2.4.4.



1 L=2180m L=2500m L=1500m L=2500m
d, =426mm d,=325mM | d,=273m d,=2130am

®

® ® ® I
/ Ve /
TK-1 TK-2 TK-3 TK-4

P mm P =P = =4
S Do AW

Yvacmox ! Yyacmox 2 Yvacmon3

CxeMa HCOBITBIBAEMOrD NEPKY/SIMOREOTO KOJbIa

I — TtemnonoarororuTe;bEas ycramoska; I — OEpKyAsSUEOHEAR
mepeMbIuKa; 1 — ceTeBhle HACOCH; 2 — JIeTHPH HAcOC Majoi
nozau; 3 — moANMTOYEBIN Hacoc; 4 — OCHOBHBIE LHOAOTPEBATENH
CeTeBOH BOABI, 5 — NMKOBLIN WOJOTPEBATENH CETEBOH BOJBI HIH
BoAorpeiimniil Koten; 6 — HamepuTensHas muadparMa Ha IOJAIOUIEM
TpyGonposoae; 7 — HaMepuTexbHas mEadparMa Ha HOAIHTORHON
muuan; TK — TennoBas KaMepa; e pogaromuli Tpy6ONpoBox;
= = ofparHbii TPy6OIDPOBOA; === DNOIATOYHAS JHHHH;
 — Touxa uamepenns Temmeparyps; ® — namepuTeHABIH HPHGOP.
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IMonuwkenue TemrepaTypbt BOABI IIPH 3TOM [0 MepE €€ IPOXOXIEHHS
N0 UMPKYJSALUOHHOMY KOJbIy OGYCJOBJEHO TEIJIOBHIMH TIOTEPSIMU
Tpy6ONpPOBOZIOB ¥ aPMATYPHI B OKPYKAIOILYIO CPEAY, KOTOPBIE MOTYT 6bITh
onpeJieJieHbl UCXOMsl U3 M3MEPEHHbIX BO BpeMsl HCIbITAHMU pacxofa
BOJBI M CHUKEHUSI TeMIIEPATYPhI.

2.4. Onpejenenne napaMeTPOB MCIBITAHMI

2.4.1. OcHOBHBIMM TMApaMeTPaMH WCIBITAHHI, ONpEeAEe/NsieMBIMU Pac-
YeTHBIM ITyTeM, SBJSIOTCSA MOAJCPIKUBAEMble B TIPOLlECCE HCImTAHHIH
3HAYEHUs] TEMIIEPATYPHL BOAbI B HOAaioLlell IMHAM CEeTH HA BBIXOJE H3
TEeIJIONOATOTOBUTENbHON YCTaHOBKM M DPacXoZa BOABI HAa HAYaJBHOM
y4acTKe WCHbITHIBAEMOTNO LMPKYJIILMOHHOIO Kosiblla. Kpome Toro, ompe-
REJISIIOTCSL 0XKMAAEMBIE B [IPOIECCe UCTbITAHUYN 3HAYEHUs TEMIEPATYPbI
BOABI B 06paTHOM JIMHHU HA BXOJE B TEILUIONOATOTOBUTENLHYIO YCTAHOBKY
M pacxo/ia IOANUTOYHON BOJBI, a TAK)XKE OPUEHTHPOBOYHAS ITPOJOJIKH-
TeJbHOCTD MCIIBITaHMi.

2.4.2. TemnepaTypHbIH PeXHM HUPKYJ/ILMOHHOTO KOJIBIA BO BpeMs
HCIBITAaHUMN 3a/a€TCS HCXOAS U3 CHEAYIOLIMX YCJIOBHIA:

Pa3HOCTh MeXAy CPeAHeW TeMmeparypoi BOAbI IO BCEM y4YacTKaM
KOJXbLa M TeMIepaTypoit okpysKaiomiei cpeAbl BO BpeMsi HCHbITaHui
NPUHUMAETCS PaBHOH CpeMHerofl0BOMy 3HAYEHHIO Pa3HOCTH CpefHei
[0 MOARI0NIeMy ¥ 06paTHOMY TPYOGOIPOBOY TEMIIEPATYPbl BOABI ¥ TEMIie-
PaTypbl OKPY>KalOlIed CpeAbl 110 JaHHOH CeTH;

[IOHM)KEHME TEMIIEpaTyphl BOAbI Af, B IMPKY/SIIHOHHOM KOJbUE 32
CYET ero TEILIOBBIX IOTepb IIPU ACHBITAHMSX JO/DKHO COCTAaBJISTb HE MeHee
8 u ne 6oxee 20°C.

Ilpu HAM4YMM HA HCHBITHIBAEMOM KOJIblie YYaCTKOB C Pa3JAWYHbIMHU
THIIAMHU TIPOKJIAAKH M KOHCTPYKUMSIMU H3OJISIUY MOHM)KEHUE TeMrepa-
TYpbl BOAbI B KOJIblie BBIGMPAETCsT B COOTBETCTBHU € (HOPMY JIOIL:

- Atm
At, = Mo , )

Mk.ﬂ + MK.O H

rae Atyyy — MUHUMAaJIbHO JONYCTUMOE NOHM)KEHHE TEMIIEPATYPbl BOJbI B
NOJAIONEH WK o6paTHOM JIMHUM Ha YYacTKe ¢ HaMMeHbileH
MarepUasibHON XapaKkTepHCTHUKOH M,y,, NPHHUMaeMoe
pasubiM 2°C u3 ycaoBuit obecriedenus TpeGyeMOi TOYHOCTH
H3MepEeHu TeMnepaTypbl;
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— OTHOLIEHWE HaWMEHbiUeHl MaTepHaJbHON Xapakre-
DUCTHKM Uil TIOJRIOLIETO WK 06PaTHOro Tpy6o-
MPOBOJA YYACTKA HCIMBITBIBAEMOTO KOJBIA My K
CyMMapHOM MaTepualbHOH XapaKTEPUCTHKE IIO-
paouiero My, u obparsoro My, TPyGonpoBOAOR
ZUIS. BCEro KOJIbIA B IEJIOM.

( Mo
Ml(.ll + MK-O "

Ilpu 3HaveHun OTHOLUEHWS < 0,1 TelvioBble MOTEPH

b -
MK.D + MK.() "
HA COOTBETCTBYIOUMX YYAaCTKAX MCObITBIBAEMOrO KOJbLA, KaK IPaBHJIO,
OTHeJIbHO He M3MepSIOTCH.

Temmepatypsl BOABI B IOAAIONUIEM ¥ 0OPATHOM TPYGOIPOBOAAX MCIIBI-
THIBAEMOI'O KOJIblia HA BBIXOAE M3 TEILIONOArOTOBMTEJNbHOR yCTAHOBKH
H Ha BXOJle B Hee ollpefesiorcs 1o dopmyaamM, “C:

£PTy 4PT A ) .
Loy = . 2 —+ Zt“ + tm(p.u - tm[:pr. ; 3)
cpor, ,cpr
t, +t At :
towm = bow — Atu = = 2 2 - 2" + to«p.u - t:l‘()p‘.- , (4)

rae t,c,p'r H tf,:p T CpeHEroJOBble TEMIIEPATYPhI BOABI B IOAAIOIIEM U
obpaTHOM TpyGompoBofiax HcHbIThIBaeMoi cetu, °C;
MOZICYUTHIBAIOTCSI KAaK CpefHeapudMeTHIEeCKHe U3
CpeIHeMeCsSTYHbIX TEMIIEPATyp CeTeBOH BO/bI, OIpene-
JIEHHBIX TIO YTBEPKACHHOMY SKCILTyaTalMOHHOMY
TEMIEpaTyPHOMY TpaUKy MpU CpeXHEMEeCSYHBIX
TEMIIepaTypax Hapy>KHOTO BO3AyXa;

— OXKHJaeMasl yCpeJHEHHAsi [0 BCEM YYaCTKaM KOJbIA
TeMIlepaTypa OKpYXAioliei cpeapl BO BPeMs HCIbI-
tanuid, °C;

tﬁi,;“ — YCPEOHEHHAS IO TEeM K€ YYacTKaM CPEeXHErojoBast

TeMIeparypa okpyxalomeii cpezpt, ‘C

toxp.u

Hpﬂ HaJIMYuy B Npeaesax HUCMHbITbIBAEMOTO KOJbIa }"IaCTKOB Kak
C NMOJA3EMHOM, TaK W C HAA3eMHOM NPOKIAJKOH TEIUIOBOI CeTH yCpexHeH-
Hbl€ TeMIIEPaTypbl OKPYIKAIOILeH Cpebl MOACIHTHIBAIOTCS COOTBETCTBEHHO
o ¢opmysaM, °C:
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¢ trpn” Maoga + bae Mgy (5)
OKp.¥ Mx »

by Mugm + b * Myaa
M‘ ’
th.M

Ifi€ toy ¥ tyy — COOTBETCTBEHHO CPE/IHME 32 MECSI NPOBCMEHUS UCTbI-
TaHull TEMIEPaTyphl TPYHTA HA CPeAHEM YPOBHE OCH
TEIUIONPOBOJIOB M HAPY)KHOro Boagyxa, °‘C;
to " W t,’" — COOTBETCTBEHHO CPEAHErO/iOBble TEMIIEPATYPBI IPYHTA
U HapyXxHOro posnyxa, °C;
Mions # Myags — MATepHANbHblE XAPAKTEPUCTHKH [I TIOAAIOMmEH Wik
oBpaTHOH JIAHIM 1O BCEM Y4AaCTKaM COOTBETCTBEHHO
TIOA3€MHOM ¥ HAJ3EMHON NPOKIAKM, PACIONONKEH-
HBIM B YIPEJEJAX MCILITHIBAEMONO IMAPKYJISIMOHHOIO
KOJIBIA, MZ;
M, — cyMMapHas MaTEPHATLHAS XapaKTePUCTUKA JIA MO-
naomelt M o6paTHON JMHMM IO BCEM Y4acTKaM
UCNBITHIBAEMOrO KOJBIA, M2.

2.4.3. Pacuernniil pacxoil BOABI O MCIBITHIBAEMOMY KOJIbILy Onpe-
ZieJieTCs. HCXOAA H3 OPMEHTHPOBOYHOrO 3HAYEHHsi TEILIOBBIX NOTEPb
5TOTO KOJblA NPU PesKuMe WCHBITAHMIL, IOACYMTHIBAEMOIO MO GopMy.ie,
Bt unu xxan/4:

(6)

cpr
toxp =

Qu ='§m[qﬂ.ﬂ -p-L] +"azm[(qu.n.n + Guow) B-L), @)

rae B — KoopdHUUMENT MECTHBIX NOTEPDb, YUMTHIBAIOUIMI TenIOBBIE
Iorep¥ apMmartypbi, OIIOp M KOMIICHC&TOPDB; NIPUHUMACTCA
coracto CHuII 2.04.14-88 "Temosas usomsiuust o6opynroa-
HUst ¥ TPYGOnpOBOAOB" Ut GeCkaHaNbHOK NIPOKAANKHA PABHBIM
1,15, aas KaHAJIbHOH M HAA3EMHO B 3aBHCHMOCTH OT JHa-
MeTpa YCJAOBHOrO Ipoxoza TpybGomposonos: ao 150 MM — 1,2,
150 MM u Gonee — 1,15;

Guu — SHAYEHMA YACABHBIX TEMJIOBBIX NOTEPb JAHHON TETUIOBOH ceTH
CYMMapHOe /Ui IOJAIOMEro W o6paTHOro TPyGOIpOBOAOB
KaXJI0To AuaMeTpa NoaseMHol (xaHaibHOl M GecKaHATbHOI)
[POKJIAIKYM NPH TEMIIEPATYPHOM pexxuMe HcnbITaHud, Br/M
uni Kxax/ (M- u);
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Gy .y ¥ Gu.oy — SHAYEHMS Y/GJHHHBIX TEIJIOBHIX HOTepb NAHHOK TEmsIo-
BOIi CeTH COOTBETCTBEHHO MO Nogamouiell 1 o6paTHOK
JIMHMAM JUIA KAXKAOTO JMaMerpa Tpy6 Hajsemuoli mpo-
KKV OpH TEMIIEPATYPHOM pesxvve Menbrranmit, Br /M
i xxan/ (m-u).

3HaYeHUsI YAEAbHbIX TEILIOBBIX IMOTEph Ui NOAZEMHON M Hag3eM-
HOl NPOKNAZOK ONpeAe/sIOTCS, MCXOAS M3 HOPM TEIUIOBBIX IIOTEPb
Npy TeMIIEPATYPHOM peEXuMe B IUPKYJAIMOHHOM KOJbUE BO BpeMs
ucubrtaHuit no gopmynam, Br/ M wan kkan/ (M-4):

_ lawtlom = 2bon
qBM qH t:pr+ t:pl'_. Zt:l};l‘ 3

®)

cp cpM
tn w tu.vn

cp.r cp.r
ty - ta

; ¢))

Gunn = Gun

cp cpM
to.u - tu "

Gnon = Gno oot epr o (10)
o —t

rae 3HAYeHUS Gy, Guqu % Gu.o DpuHEMaloTca no "Hopmam npoextupo-
BaHMSA TEIUIOBOH MBOJNANMM AJIST TPy6OUPOBOAOB ¥ 06OPYAOBAHUSA 3JIeK-
TPHYECKUX CTaHIu M Terviosbix cereil” (M.: Tocasepromsmar, 1959) mpu
HCIIBITAHUAX YYACTKOB TETLJIOBBIX ceTei, TenJoBas M30JSILUS KOTOPBIX
BBINIONHEHA B COOTBETCTBHMH ¢ JaHHbiMM HopMamu, HIH 10 HOpMam
TLIOTHOCTH TENJOBOTO TIOTOKA JUIS TEIVIOBLIX CeTed C TEeIVIOoBoil MsoJismmei,
BbinoHenHoi no Hopmam CHull 2.04.14-88 (mpunoxenue 2), npu
Cpe/IHEro/JOBLIX TEMHEPATYPaX CeTeBOl BObI M OXPYXKAIOMIEH CPebl.

3HaveHHst yAeAbHBIX TEMJIOBbIX HOTEPb NpU TeMNEPATYpax, OTJIMYAI0-
HMXCSE OT HOPMATHBHMIX, ONPEREJSIIOTCS MyTeM JIMHEIHHOH WHTepHONsIwMH
(MJIM BKCTpPANOJISAIHH).

Cpensue TeMnepaTypbl BOJBI NPY PEXKUME HCHBITAHMN COOTBETCT-
BEHHO B HOAAIOINEM U 06PATHOM TPYGOIIPOBOAAX MCIIHITHIBAEMOIO KOJbLA
onpejesoTes no gopmynam, “C:

AL tcp.r+ (T At

on = b = 'ZF':"L‘Z—_?"‘”'"ZL*"‘OKP-H"‘tzﬁ; ; (11)
. Aty  tPTH T A .
fon = lowt - == T o~ ey - (12)
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2.4.4. Pacuernblil pacxos BoAb! B HUPKY/IAIMOHHOM KOJIbLE BO BpeMA
UcIbITaHMi onpenensiercs: o ¢popMyJie, Kr/c WA T/ 4:

=2 107, (13)
cAt,

e ¢ — yZAe]bHas TEILJIOEMKOCTb CETEBOIl BOZBI, IPUHMMACTCS PABHOM
4,19- 103 Ik / (kr- °C) uwuu 1 kxan/ (xr- °C).

TpennonaraeMoe 3HaYeHME YaCOBOM HOANUTKY CETH 1IPH MCITBITAHHAX
npuHuMaerTca pasHbiM 0,5% cymmapHOro of6beMa TPY6OIpPOBO/IOB B IIpe-
JeJax UCIbITHIBAEMOrO LHPKYJIALUOHHOrO KOJIBIA.

2.4.5. Oxunaemas npoJOJ/DKHTENBHOCTb Npobera YacTHIl BOAbI HO
HCIBITHIBAEMOMY LMPKYISLUOHHOMY KOJIbIY ONpefesieTcs mo ¢opmy-
JaM, i

npu Gy, B Kr/c

u

-3
o= L0010 (14)
36-G,
npu Gy, B T/4
-3
Vep-10
T = — (15)
Gy

rie V — cymMMapHbii 06beM TPpy6 WUCIBITHIBAEMOrO LHUPKYJISIMOHHOTO

KoJbLia B NpeAesaX OT BbIXOAA A0 BXOJA MX B TEMIONOAro-
TOBHTEJILHYIO YCTaHOBKY, MS;

p — IUIOTHOCTH BOJBI B UCIILITHIBAEMOM KOJIbLIE TIPH CPERHER TemIie-

-+
parype Bojbl E‘-'i—z—t-‘li, Kr/m3,

2.5. Toaroroska ceT ¥ 060PyAOBAHNA K MCIIBITAHHAM

2.5.1. Hupkyssiuust Bogpl B HCIBITHIBAEMOM KOJIbHE CO3JaeTcst HAco-
coM He(OJIBLIOH TIOAYM, B KAYECTBE KOTOPOTO MOXKET ObITb MCIOIb30BAH
JIETHHIi ceTeBoil Hacoc Mim Apyroe o60pyAoBaHMe MCTOYHUKA TeIIa.

2.5.2. B xauecTBe BOAOMOAOrPEBATENBHOIO 0G0PYOBAHKA TIPU MCIIbI-
TaHUAX AOJKHBI UCHOJIb3OBATHCS TENIOOOGMEHHUKH, 0OeCTeYnuBaIoMe
TEIUIOBYI0 MOIIHOCTH, COOTBETCTBYIOUIYIO PACUETHBIM NOTEPSAM TeIIOBOI
SHEpryd B LMPKY/IIMOHHOM KOJBLE, a TAaKXe BO3MOXKHOCTD IOAAEPKA-
HUS 3afaHHOM PacyeTHOM TeMIIepaTypbl Ha BHIXOAE M3 HCTOYHMKA NPH
OTHOCHTEJIbHO HEGOJBILIOM PacXozie BOJBI MIPH UCTIBITAHMSAX.
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2.5.3. Ha KoHeYHOM Yy4YacTKe HCIBITBIBAEMOTO KOJIbIIA JIsSi TIEPEIyCcKa
BOJBI M3 MOAAIONMEH AWHUM B OGPATHYIO YCTaHABAMBAETCS LUPKYJIAUH-
OHHas IepeMbIYKa, PacCIMTAHHAsI Ha NoTepH Hamopa B Heil 1-2 M.

Jlst nepernycka Bofb! M3 IOAAONIEi JMHUM B OGPATHYIO MOTYT GbITh
HCIIOJIb30BAHBI TAKOKE 3/IEBATOPHBIE NIEPEMbBIYKH BBOJOB, PacHOJIOXEHHBIX
32 KOHEYHBIM YYacTKOM HCIBITHIBaeMoro Kousibia. Comia 3/1€BaToOpoB npu
3TOM AOJUKHBI OBITH y/AAJIEHbI.

2.5.4. HenocpencTBeHHO Niepe]l HAYaJIOM HCIILITAHMA BCe OTBETBJIE-
HUSL, HE NOABEPraloIuecs: UCIILITAHUAM, TIEPEMBIMKH MEXAY TOA0NMM ¥
ofpaTHbIM TPyGOIPOBOJAMH, a TakKxKe IIPH HEOGXOXUMOCTH TEILIOBbie
BBOZB! MOTpeGUTeIel CeTH, KpOMe MCTIOMB3YEMBIX B KAY€CTBE HepeMbIYEK
332 KOHEYHBIM Y9YaCTKOM, AOJKHBI ObITb OTKJIOYEHBI OT MCIBITHIBAEMOrO
KOJbLA. I1IOTHOCTD OTK/IIOYEHNST JOJDKHA ObITh TIIATE/IbHO JIPOBEPEHA.

2.6. IloaroroBKa H3MEPHTEIbHOM amITapaTyphbl

2.6.1. IIpu TEIJIOBBIX MCHBITAHUAX CETH MNOJIENKAT HIMEPEHUIO:
pacxof BOABI, LMPKYJMPYIOUleil O HCOBITHIBAEMOMY KOJBLY, PACXOA
NOJIUTOYHOM BOABI M TEMIIEPATypa BOABI B TOYKAX HAGIIOXEHHS.

KpoMe TOro 0/DKHO KOHTPOJMPOBATHCS JaBJieHHe B OGPATHOM JMHHU
HCIIBITBIBAEMOTO KOJIbHA Ha BXOJE €€ B TEILIONOArOTOBUTENABHYIO YCTa-
HOBKY.

2.6.2. Pacxompl cereBoif ¥ NOAMUTOYHON BOApI, KaK IIPABUJIO, H3MEpPS-
IOTCSL TIOCPEACTBOM Cykaioumx yerpoiicts (uameputenbHbX jmadparm),
YCTaHOBJIEHHBIX Ha MOZJAIONIel MM OOpaTHOM JIMHWM, a TaKKe Ha IOH-
TouHoi ymuuM. K MamepuTesbHbIM AuadparMaM HOJDKHBI OBITH MIPHCOE-
JVHEHDbI PACXOJ0MEPHI IEPEMEHHOrO MEPENaa AABJCHHIA.

HsmepuresmHble auadparMbl JOKHBL GbITh PACCHHMTAHBI HA PACXOABI
ceTeBoit ¥ MOANMTOYHOM BO/BI, KOTOpHIe ObLIM BHIABJAEHH! MPH ONpe/ie-
JIeHHY TTapaMeTPOB MCIIBITAHMIA.

Pacuer n ycranoBxa HOBBIX AuacdparM IOKHBI IPOU3BORUTHCS
coraacHo "IIpaBuiiaM MBMEPEHMS pacxoja JKUAKOCTEH, ra3oB M MapoB
crasaapTHeiMu auadparmamu u comnamu” (P 50-213-80).

Homyckaercst MCIIOJb30BaTh HHBIE CPEACTBA M3MEPEHHSI PacXo/a,
uMelolme AeiicTByowuit cepruduKaT 0 KaIuGpoBKe.

2.6.3. Temmeparypa BOAB! B WCIHITHIBAEMOM LUPKYJISIIMOHHOM KOJbHE
IOJDKHA M3MEPSIThCA OTAENBHO IO Iojamouteil u o6paTHOM JMHUSM B
TOYKAaX, PACIOJIOXKEHHbIX Ha PAHALAX YYACTKOB, ONPE/EJEHHBIX B COOT-
BercrBid ¢ 1. 2.3.4 Hacrosux Mertomuueckux ykasawuii. B xoneunoit
TOYKE MCIIBITHIBAEMOTO KOJIbIIA B MECTE YCTAHOBKH LMPKYJISHHOHHON
nepeMbrYKK YCTaHABJIUBAETCS OAUH TEPMOMETP.
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Tepmomerp Ha ofpaTHOM TPYGOMpPOBOZE B TEIIONOATOTOBUTE/IHHOM
YCTaHOBKe pa3Meliaercsl A0 TOYKHM BPE3KH NOANMTOYHOro TPy6OnpoBoAa
0 XO/y BOJBI.

Temnepatypa Boapl, a TaKXKe TEMIEpaTypa HAPYKHOTO BO3LYXa BO
BpEMSI HCIbITAHKH u3Mepsiercsl Ja60paTOpPHbIME TepMOMETPaMK C HEHOH
aenenus 0,1°C.

2.6.4. Bce npumMersieMble 1Ip¥ HCIIBITAHMAX CPEJACTBA M3MEPEHHUST JOJK-
HB{ GbITb IIPOBEPEHBI B COOTBETCTBUH C JCHCTBYIONMMY ITOJIOXKEHHSIMI.

2.7. CocraBiieHue TEXHHYECKO#
u paGoueil nporpamm ucnbrranmik

Ilepen nposeseHreM MCIBITAHAN COCTAB/STIOTCS TEXHMYECKas! M pabodas
IIpOTPaMMbl UCIIBITAHUIA.

2.7.1. TexuuuecKkas nporpaMMa MCHOBITAHMI JO/KHA COAEPIKATD:

HAMMEHOBaHWe 06bEKTa, LesIb HCIIBITAHKN M HX 06beM;

nepeverb MOATOTOBUTENbHBIX paboOT U CPOKH MX IPOBEACHNS;

YCIOBHS HPOBEJEHUs] UCIIHITAHUI;

sTambl MPOBEJCHHSI UCIBITAHMM, MX IOCJEJ0BATEIbHOCTD H OXHU-
JaeMast NPOJOJKUTENBHOCTh KAXKAOrO DTAaNa U UCHLITAaHUH B 11e/IoM;

pexuM paboTbl OGOPYAOBAHUSA HCTOYHHKA TEIIa, UCIBITHIBAEMBIX
YyYaCTKOB M CBS3aHHBIX C HYMH TEIJIOBHIX ceTeli HA Ka)KAOM ITalle,
pacyeTHbie IapaMeTpbl, UX AOIYCTHMbie OTKJIOHEHHWS M IpelesbHble
3Ha4YeHus] HapPaMeTPOB;

pexxuM paborbi 06opyROBaHMA UCTOUHUKA TEILIA ¥ TEMJIOBOM cern
[OCJIe OKOHYAHUST UCTIBITAHUMN,;

TpeGoBaHU TEXHUKN Ge30MacHOCTH NPH [TPOBEAEHUM UCIIBITAHUIT;

IiepeyeHb JHI[, OTBETCTBEHHBIX 3a ITOATOTOBKY M HPOBEHEHHME HCIIbE-
TaHUHA;

[EPeYeHb JUIl, COrJACOBLIBAIONIUX TEXHUYECKYIO MPOTPAMMY.

2.7.2. Pa6oyast mporpamMMa MCIbITaHHHA QOJDKHA COAEPIKATE:

nepeyexb pa6oT, BHINOJHAEMbIX HEMOCPEACTBEHHO MEPEXN HUCIbITa-
Husamyu (oAroToBKa 060pyA0oBaHKs, cOOPKA CXeMbI HA MCTOYHUKE TEIIa
U [0 CETH, YCTAHOBKA CPEACTB M3MEPEHMH, NMOJATOTOBKA CHCTEMbI CBA3H K
CUTHAJIV3AIMY ¥ AP.), AAHHBIE IO HCXOJHOMY COCTOSIHMIO 00py0BaHust;

nepeyeHh MEPONPUSITHH MO MOATrOTOBKE Habjiojatened, BKJIIOYAs
npoBefieHre MHCTPYKTaKa IO BeREHHIO U3MepeHHMH M JelicTBUAM IpU
OTKJ/IOHEHUSIX OT PEXKHMA H HEHWCIIPABHOCTSX CPEACTB M3MepeHMil; mpo-
BeAeHUe HHCTPYKTaXKa MO TeXHUKe 6e30MIaCHOCTH IIPH UCIIHITAHUAK

TI€pEYEHh OPraHM3alMii ¥ JOJDKHOCTHBIX JIMII, OTBETCTBEHHBIX 3a
TEXHMYECKYIO M ONEPATUBHYIO YaCTH HCIBITAHMIA;
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fepeYeHb OPraHM3alMil M JIML[, COT/IacoBHIBAIOIMX Pabodyio mpo-
rpaMMy HCIbITAHMIA;

nepedeHb M MOCJIEOBATEeJbHOCTh TEXHOJOTHYECKHX ONepanuit mo
NOATOTOBKE U MPOBEAEHUIO PEXHMOB HCIIBITAHMIH;

rpacuK IpoBeseHust MCNbITanuit (Bpemst HAMAla H OKOHYAHMS KAKIIOrO
sTana M UCIHBLITAHAN B UENOM);

YKa3aHUA O BOIMOXKHOH KOPPEKTHPOBKe Tpaduka ucibrrahmit (mepe-
PbIB, TIOBTOPEHME PEKHUMOB, IIpeKpanleHue UCILITaHuit  Ap.) 10 Npo-
MEXXyTOYHBIM Pe3yAbTaTaM UCIBITAHMIH;

yKa3aHHSL O pexxuMe paboThl O6OPYMOBAHMA HOCJE 3aBEPIIEHHMS
MCIIBITAHKM

TpeGOBaHUS TEXHHUKH 6e30MacHOCTH [IpU [IPOBEAECHHH MCHbITAHUIA;

TiepedyeHb JIML, OTBETCTBEHHDbIX 32 OfecreyeHue M IPoBeieHHe HCIIbI-
TaHM;

HeOo6XOAMMBIE CXEMBL, YepTeXKH, FPpapuKH.

2.8. IlpoBenenne TEIIOBLIX HCHbITaHMEE

2.8.1. OcyutecTpieHue pa3paGOTAHHBIX [MAPABJIMIECKHX M TeMIepa-
TYPHBIX PEXMMOB KCIIbITAHUI IIPOU3BOAUTCA B CAEAYIOIEM MOPS/IKe:

BKJIIOYAIOTCS PACXOOMEPBI HA JIMHISX CETCBOI ¥ NOANMTOYHOH BOABI
M YCTaHABJIMBAIOTCA TEPMOMETPhI HA LMPKYJISIMOHHON epeMbriKe KOHeY-
HOI'O y4acTKa KOJIbl[a, Ha BbIXOfI€ TPYGONPOBO/OB U3 TEILIONOATOTOBH-
TeJbHOM YCTAaHOBKY M HAa BXOJE€ B HCe;

YCTaHaBIUBAETCS ONpeJie/IeHHBI pacdeToM pacxod BO/BI HO LHPKY-
JISIIOHHOMY KOJIBLYY, KOTOpBIH MO/IEPHKHUBAETCA NOCTOSIHHDIM B TeYeHHUe
BCEro MEPHOAA HCIIBITAHUII;

YCTaHABJIMBAETCA [AABJIEHHE B OOPATHON JIMHUM HCIILITHIBAEMOTO KOJIBLA
Ha BXo/le ee B TEILIOOATOTOBUTEIBHYIO YCTaHOBKY;

yCTaHABJIMBaeTCs TeMmneparypa t;, BOAbl B MORAOIIEH JMHAA HCIBI-
THIBAEMOT'O KOJIGIIA Ha BHIXOZE H3 TEIJIOMOArOTOBUTEJBbHOH YCTAaHOBKH,
onpenenennas mo (3).

2.8.2. OtTkjoHeHHE pacXOfa CeTeBOH BOABI B HHUPKYJISIUOHHOM
KoJIblie HE JOJDKHO MPEBbIMATh +2% pacyeTHOTO 3HAYCHUS.

Temnepatypa Bozabl B IOAAOIIEH JUHUN JOJDKHA MOAAEPHHUBATHCS
TIOCTOSTHHOM ¢ ToyHocThio +0,5°C.

2.8.3. Omnpenenenre TEMIOBBIX MOTEPh NPH MOA3EMHOM MPOKJIAJKe
cereif IPOU3BOAUTCS TNPH YCTAHOBHUBIIEMCS TEIIOBOM COCTOSIHMH, YTO
JOCTUTAETCS IyTeM CTACHIH3AIUY TEMIEPATYPHOTO MO B OKPYIKAIOLEM
TEILIONPOBO/ILI IPYHTE, NPH 33aHHOM PEXXHUME HCIBITAHUI.

IIpono/IKUTENHHOCTD ROCTHIKEHHSI YCTAHOBUBILEIOCS. TEILJIOBOTO
COCTOSIHMSI HCIBITHIBAEMOrO KOJIBLA 3aBUCUT OT MCXOJHOIO COCTOSIHUS
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W TEeMIIepaTypHOTO peXkMMa paboThl CETH A0 KCIBITaHWI U OGBIYHO HAXO
aurcst B npefenax (2+8)1y, rae 1, k onpeaensercs mo (15).

TToka3areneM JAOCTYDKEHMSI YCTAaHOBHUBILETOCS TEIMJIOBOTO COCTOSIHUS
TPYHTa Ha WCIBITBIBAEMOM KOJiblie SBJISETCA HOCTOSHCTBO TEMIIEPATypb
BOABI B OGPATHON JIMHMU KOJIBIA HA BXOAE B TEIJIOHOATOTOBUTEIBHYK
YCTAHOBKY B TeuyeHue 4 4.

Bo BpeMmst mporpeBa rpyHTa M3MepSIOTCS PACXObl LIMPKYJIMPYIOILes
U NOAMMTOYHON BOABI, TEMIIEPATYpa CETEBON BOABI HA BXOJE B TEILIOIO/:
TOTOBHTEJIBHYIO YCTAaHOBKY M BBIXOZe M3 Hee M Ha NepeMbIMKe KOHEYHOIC
y4aCTKa MCIIBITBIBAEMOrO KOJbLia. Pe3yJsbTarht U3MepeHuil (PUKCHPYIOTCS
ONHOBpeMeHHO Yepe3 Kaxable 30 MuH.

IIponO/KATELHOCTD TIEPHOAA JIOCTIDKEHMSI YCTAHOBHUBIIETOCsS TEMJIO-
BOFO COCTOSTHMSI KOJIbL[2 CYILECTBEHHO COKPAN(AETCsI, €CJIM Mepes KCIbITa-
HWSIMU TOpsiYee BOAOCHAG)KeHWe NPUCOEAMHEHHBIX K HCIEITHIBAEMON
MarucTpajid noTpeGuresell OCYIIECTBIISIOCH IIPH TEMIIEPATYPE BOABI B
nofaoeit TUHNUY, 6NU3KOM K TeMIeparype HCIBITAHMUA ty, .

2.8.4. Haymnas ¢ MOMeHTa JOCTHKEHMST YCTAHOBHBIIETOCS TEIJIOBOTO
COCTOSIHHSI BO BCEX HaMeYEHHBIX TOYKAX HaOJIONEHUS yCTAHABIMBAKOTCH
TEPMOMETPBI U M3MepsieTcsl TeMIlepaTypa BOAbL. 3allHCh NOKASAHMA TEPMO-
MEeTpPOB M PAacXOAOMEPOB BENETCSI OMHOBPEMEHHO ¢ MHTepBajioM 10 MuH.
IIpono/mxuTeIBHOCTD OCHOBHOTO PEXUMAa MCIBITAHUM JO/IKHA COCTABJSITH
e menee T, + (8+10) 4.

2.8.5. Ha 3ak/iiouuTe/IbHOM 3Tane HUCIBITaHHIE MeTOXOM "TeMIepa-
TYPHOI{ BOJIHBI" YTOMHSIETCS T, BOAbI MO IMPKYJSIMOHHOMY KOJbBIY,
npeasapuTeapbto onpeaenentas no (15). Ha stoM srane tTemmepatypa
BOABI B nofatouteir sunuy 3a 20—40 mMun moseimaercs Ha 10-20°C no
CPaBHEHHMIO CO 3HayeHMeM ty, M TOJAEPIKUBAETCS IOCTOSIHHOM Ha 3ITOM
ypoBHe B TedeHue 1 4. 3aTeM C TOH ke CKOPOCTBIO TeMIlepaTypa BOJBI
TOHMXKAETCS O 3HAYEHUsI L, ,, KOTOPOE ¥ NOAAEPIKUBAETCSA O KOHIA
HCNBITAHUI.

Pacxoa BoAbl IIpH pe)XUMe "TeMNIepaTypPHOH BOJHbI' OCTAeTCsl HEW3-
menHbIM. [IpoxoxieHne "TeMIlepaTypHO# BOJHBI' II0 MCIIBIThIBAEMOMY
KOJIbLly puKcHpYeTcsi ¢ HHTepBasoM 10 MHH BO Bcex TOYKax HaGumofeHus,
YTO JAeT BO3MOXHOCTb OIpe/leNuTb (HAKTHYECKYIO NPOAOJIKUTENHHOCTD
npo6era YacTHIl BOABI 110 KaXJOMY YYacTKY ‘MCHBITHIBAEMOTO KOJIbIa.

Ucnprranus cyuraorces 3aKOHYEHHBIMU TOCJE TOro, KaK “TeMirepa-
TypHasl BoHa" GyZer oTMedeHa B o6paTHON JIMHUM KOJbIA Ha BXOJE B
TETJIONOATOTOBUTEABHYIO YCTaHOBKY.

2.8.6. CyMMapHast TpOZIO/DKHUTEIBHOCTD OCHOBHOTO PEXKUMA MCITBITAHMI
¥ nepuozia nipobera "TemIiepaTypHoil BoJHBL" coctasisier 2 T, + (10+12) u.



17

2.9. O6pa6oTka pe3y.ibTATOB UCHBITAHHI

2.9.1. B pesynbrare UCIBITAHUH ONPEAEISIOTCS TEIIOBbIE HOTEPH IS
K2K/IOTO U3 YYACTKOB MCIBITHIBAEMOIO KOJbIRA OT/ENBHO IO HoAalomei
H O6paTHOM JMHUSIM.

2.9.2. [11s BbIABACHUA NEPHOAR, B TEYEHHE KOTOPOTO TEMIEPATyPHbLH
PeXHUM KCIbITaHui Gbu1 Haubosee GJU30K X YCTAHOBMBILUEMYCS, HEOOXO-
[IMMO TIOCTPOMTD IO BCEM TOYKAM M3MepeHMii rpadMK M3MeHeHus TeMIle-
paTyphl.

ITo xaxxaoMy HaGMIOAATENLHOMY IIYHKTY JOJDKHBI OBITh YCPETHEHDI
3HavEHUs TEMIIEPATYPbI BOADI, IoTydenHsle mpu 20-30 noc/ieqoBaTe/ bHbIX
U3MepEHNAX B TOT NEPHO/, KOIZA PEXUM MCTILITAHUI 6bLN Hau6osee 630K
K YCTaHOBUBILEMYCsl. 3a STOT e TEePUO/] YCPeIHsIOTCS 3HAMEHHS PACXO/IOB
ceTeBOl U MOATUTOYHON BOABI.

Ycpennsiemble 3HaueHUs] TEMIIEPATYPHL AOKHBI GbITh CMEIIEHDI [0
BpeMeHU Ha (PAKTUIECKYIO MPOROKUTESHHOCTD Mpobera BOAbI MEXTY
TOYKAMH U3MEDEHWMsI, ONpe/Ie/IEHHYIO METOOM "TeMIepaTyPHOIi BOJHbI".

2.9.3. Temnnonsle moTepy no mnojamomeMy Qp, # obparnomy Q, y
Tpy6onpoBojaM ISl KaXuOro M3 YYacTKOB MCIBITHIBAEMOrO KOJbIA
onpeae/sioTcst Mo ¢popmyaaMm, Br unn xxan/4:

Qn.u = c(Gc - %) (t:: - t:).103 ’ (16)
Qon = ¢ (G, - 39%) & -5-10°, a7

rne G, — ycpemHeHHbI pacXof ceTeBOM BOpI B MOAAONIEH JMHUM Ha
BBIXOJIE U3 TETUIONOANOTOBUTE/bHOM ycTaHoBKY, KT /¢ (T/4);
G, — YCpeIHeHHbIH pacXxo/i IIOANUTOYHOM Boxsl, kr/c (1/4);
th WM t, — yCpenHeHHbIe TEMIEPATypbl BOAbI B HAYAJe M KOHUE IOJAI0-
' 1mero Tpy6ornpoBoja Ha yyacrke, °C;
to ¥ t; — YCPEJHEHHbIE TeMIlepaTypbl BOJbI B Havaje i KOHIE ofpar-
‘ HOTO Tpy6orpoBoaa Ha yyactke, “C.

2.9.4. Tlpn HanM4YMM HA UCIBITAaHHOM YYacTKe UMPKYJSIHUOHHOTO
KOJIbL2 OTPE3KOB TPYOONpPOBOAA C APYTHMH THIIAMH IPOKJIAROK HIH
KOHCTPYKUMSIMH M30JISIUMY HE3HAYMTEHHON NPOTSHKEHHOCTH, Ha KOTOPbIX
TeMIlepaTypHbIif Niepelnaj He M3aMepsercsi, 06PabOTKa PesyJIbTATOB MCIIbI-
TaHMif TAKOTO Y4acTKa IPOU3BOAUTCS CJEAYIOUMM 06pa3oM:

no (16) u (17) onpenensiorcs dbaxTHYECKHEe TEIIOBbIE IIOTEPU 110
nofatome ¥ OOPaTHOM JIMHUSIM HA MCHBITAHHOM YYACTKE, BKJIOYAIONIEM
HeXapaKTepHble OTpe3Ku TPYGOIpoBOAa;
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UL KaX(IOro HeXapaKTepHOTO OTpPe3Ka PACCYMTDHIBAIOTCH CPeHHE
TeMIiepaTyphl BOABI o NoAaoleMy u o6patHoMy Tpy6onporoxamM, °C:

C] ) B X TLHaY ’5 1.1
(tﬂ?ﬁ)': e ) W : (18)
nys
WhY =&+ (8 - £) MO_’S’.MiﬂE. , (19)
.y

rae My 1 M,y — MaTepnaibHble XapaKTEPUCTHKH COOTBETCTBEHHO
nopaoiero ¥ ofparHoro TPy6OIPOBOAOB HA
BCEM MCIIBITAHHOM YYacTKe LHPKYJIAIAOHHOrO
KOJIBLA, M2;

M 7 Mgy — MaTepHaibHble XapaKTEPHCTUKH  COOTBETCTBEHHO
TIO/IAIOIIETO X 06PATHOrO TPYOOMPOBO/IOB MACTH
yJacTKa ILMPKYJISIMOHHOTO KOJbLA OT Havaia
YMACTKA 0 MeCTa PACHOJIOXXEHHsI HEXapPaKTEepPHOro
aTpesxa, M2;

M, op B M, o, — MaTepuasbHbE XapaxTEPUCTHKM COOTBETCTBCHHO
NoAaloero ¥ o6paTHOro TpyGONpPOBO/IOB HExa-
PAKTEPHOIO OTPe3Ka, M2.

Io meroxy, yxasanHomy B I. 2.4.3 uacrosmux Meronnyeckux
yKXa3anwuil, ONpEAEISIOTC NPUG/HKeHHbIe TEIIOBbIE NIOTEPH HEXApaK-
TepPHOTO OTPe3Ka TPYGOIPOBO/IA IPH TEMIIEPATYPHOM DEXHME UCIIBITA-
nuil; npy atom L — jumna HeXxapakrepHoro orpeska (M), a 3HayeHHs
Guw Gunn ¥ Guow HAXOATCH mo Temmepatypam (fny)', (fh)' u
CPEIHUM 32 BpeMsl MCIILITAHHI TeMIepaTypaM PYHT2 B OKpYIKAIOIUIEro
BO3IyXa.

DaxTHIECKHE TENJIOBbIE OTEPH N0 OCHOBHOM YACTH MCTILITANHOTO
yyactka UHMPKyJSAIHOHHOTO KOJIbIA, HCIIOJIb3yEMbIEC IJIA anIbHeiimux
PacyeToB, ONpPEAE/AIOTCA KaK PasHoCTb TEILIOBBIX MOTEPh MO KAXKAOMY
w3 Tpy6Gonposogos 1o (16), (17) u na HexapaKTepHBIX OTpesKax TpyGo-
IPOBOJIOB.
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3. OIEHKA 1 UCIIOJIb3OBAHHE PE3YJIBTATOB
ONPEJAEJEHHS TEIIJIOBBIX NIOTEPH

3.1. Hosyyennble NO pe3yabraraM MCILITAHMN (paKTUUECKHe TEIUIo-
Bble NOTEPH, NePeCTUTAHHbIE HA CPEAHEIO/IOBbIE TEMIICPaTyPHbIE YCIOBHS
PaBGoThI TENUIOBOI CETH, MCIIOJb3YIOTCA KaK OCHOBA JUIA IOC/ENYIOMEro
HOPMHPOBAHHS TEIIOBBIX NOTEPh TEMJIOBBIME CETAMU DHEProcHabkaio-
mieli opranu3aiMy Ha NATHACTHHI TEPHOA, & TAKOKe [ OLEHKH U3MeHe-
AU TEIJIOTEXHHYECKHX CBOMKCTB TEIUIOU3OANMOHHBIX KOHCTPYKHMH H
TEXHWIECKOTO COCTOSIHMSL TEILIOBBIX CETell B LEJIOM.

3.2. Ogenka aKTHYECKMX TEILIOBBIX NOTEPH IS CPEXHErOfOBbIX
YCJIOBUI IIPOM3BOJMTCA ITyTEM HX CONOCTABJEHHS C COOTBETCTBYIOUIHMH
3HAYEHUSIMU TEIUIOBBIX TIOTEPD, onpejieiennnix no Hopmam, npwsenen-
HbIX B IIPUJIOXNEHUH 2.

3.2.1. Hepecyer ¢akTHIECKNX TEIUIOBBIX HOTEPD JJIA BCEX MCIBITAH-
HBIX Y4acTKOB TEIJIOBOH CeTH Ha cpeRHEroAoBble YCIOBHS ee PaGoThI
npousBoaurcs no GopMmysiaM, Br wau kkax/4:

AU Y9aCTKOB TIOA3EMIOi IIPOKJIAAKHA CyMMApHO HO NOAAIOMEMY H
obparioMy TpyGonpoBoAaM

opr Qn.u(t‘r:lp.r‘ tcrg.r) + Qo.u(tfsp'r_ tf;r)
H.U {1 ¢ 3 K K
'4_(tn+ta+to+to)"txp.u

ZUS1 YYACTKOB HA/(3EMHOI IIPOKJIANKH Pa3/fefbHO IO NoAAoIEMY H
o6parHoMy TPyGonpoBoAaM

; (20)

cp.r Qn.u(tfrp‘r— :P-r)
W e Q0
f(tn + tn) = Lyn
(P 4P
P = &(_2__.._“_.)_. (22)

1@+ -t

rae t,, A t,, — TEMIEPaTypa rpyHra ¥ OKpPYXKAIOIIero BO3/yXa. cpex-
HRAA 32 BpeMst wcuslTanuit, °C.

3.2.2. 3HaveHuA CPeXHErONOBHIX TEILIOBBIX NOTEPHb MO HOPMaM JUIA
UCIIBITAHHbIX Y4ACTKOB JAHHOH TEIUTOBOH CETH ONMpeReNsioTcs no dopMy-
xaM, Br vy xxan/ 4

ISt y4aCTKOB IOA3EMHOM NMPOKJIAAKH

OF"=ZBq,L ; (23)
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JUISL YYACTKOB Ha/[3eMHO# [IPOKJIAIKY

::ipnr = EB(],”,L ) (24)
Oy = ZBGyolL (25)

T/ie 3HAYEHHSA Gy, Gy Guo M B ONpesesmores coryacHo 1. 2.4.3 Hacros-
mux MeTtoauuecKux yKasaHuu.
3.2.3. Coornomenusi $aKTUYECKAX M ONpEHEJEHHBIX [0 HOpMaM
TEMJIOBBIX TTOTEPh ONMPERENSIOTCS 1o (POpMYyIaM:
JUISL y4acTKOB NOA3EMHOMN NPOKJIAAKH
cp.r

K= 6% ; (26)

AL yYACTKOB HAZ3eMHOM IPOKIANKA
cp.r

Kn=—52 ; 7
8
cp.r

H.0.R
Ko=—%+ - (28)
HO

3.3. Ilpu aHa/mM3e PeayAbTATOB MCHbITAHMA HEOGXOLUMO MMETH B BIJY
creyolee:

cooTHollenuss K mokaspiBaioT, Ha Kakoe sHaveHHe QpakTuyecKue
TEIIOBbIE TIOTEPH OTJMMAIOTCS OT COOTBETCTBYIOUMX IOTEPh, ONpeAe/ieH-
HBIX MO HOPMaM NPOEKTUPOBAHUSA TEILIOBOH H30JSIIUUA [T Pa3/M4HbIX
BHIOB NpPOKJAAKH. Tak KaK HOPMATHBHBIMH JOKYMEHTAMH He MNpeny-
CMATpHUBAETCsl ONPEefe/IEHHEe PEAVIbHBIX TEILIOBBIX IOTEPh H MX COOTBETCT-
BHE HOpMaM DU BBOJE TEILIOBhIX CeTell B KCILIYaTalWIO, TO U3MEHEHUE
TEXHHYECKOrO COCTOSIHHMSL TETLIOM30JISIMOHHOH KOHCTPYKIMM B IIpoliecce
SKCILTyaTaLMy oNpede/sieTcs JUHAMMKON u3MeHeHsT paKTHYeCKHX TerIo-
BBIX [OTEpb NPH PETYJSIPHOM NPOBENEHWM MCIBITAHMA C YCTAHOBJEHHOM
IIT3 nepuoaAKYHOCTHIO;

oaMHAKOBbIe 3HaueHust cooTHomerut K no sugam npokmamxkn (mos-
3eMHOM M HaJ3EMHON) OTPAXKAIOT Pa3IUYHOE TEXHUYECKOE COCTOSIHUE
TETIOM30SIMOHHBIX KOHCTPYKIwmiA. ISl mOA3eMHBIX TPOKJIAJOK MEHbIIE
JManasoH usMeHeHHs Koadduuuentos K upn yxyaueHuu temioTexHy-
eCKUX CBOMCTB M3O0JISILMHU, a TAKXKe, KaK NPaBUIO, HIXKE aGCOHOTHhIE
auavenns K, deM Ay Hansemuoif NpoKIaaxy;
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3Ha4YeHUs1 cooTHomeHui K fna Temnospix cereif, M30JSMHS KOTOPBIX
BBITIOJIHEHA NO paHee /JeACTBOBAaBIIMM HOPMaM TEIJIOBBIX MOTEPb U IO
KOTOpPBIM CIIPOEKTHPOBAaHO GOJIBIIMHCTBO AEMCTBYIONIUX ceTei, HUXe
K3-3a GoJlee BBICOKMX AGCOJMIOTHBIX 3HAMEHMII YAEHbHDIX TEILIOBBIX NOTEPD,
4eM JJif TEIVIOBBIX cerelf ¢ uaossnmeit no nopMam CHull 2.04.14-88.

3.4. OnpeneieHne 3KCIUIYaTAIMOHHBIX HOPMUPYEMBIX TEIJIOBbIX IO-
Tepb Bceil ceTbi0 Ha OCHOBAHUH AHAJIM3a Pe3yJbTATOB MCHbITAHMH Ha
TIPEAICTOSAIMIT IEPHOZ, a TAKXe COMOCTaBieHHe (haKTUIECKHX U HOpPMa-
THBHBIX SKCIJIyaTAIMOHHBIX TEIUIOBBIX NOTEPh 3a NIPOIUEAHI Heproa
JIOJDKHO OCYIECTBASTBCS B COOTBETCTBMM € METOAMMECKHMM YKA3aHMSIMK
IO COCTaBJIEHHIO SHEPreTUYECKOH XapaKTepUCTHKM TENJIOBBIX cerel Mo
MOKAa3aTeJII0 TENJIOBBIX ITOTEPD.

Hpunoxenue 1

@®OPMBI TABJMI] UCXOAHBIX JAHHbBIX
" PE3YJBTATOB MCHBITAHUN
Tabauya 1

MarepraibHas XapakTepHCTHKA BOASHBIX TEIIOBBIX cereif
Ha Gajance HepPrompeANPHITHN

Yuactok| Tun npo- { l'oa BBoaa | HapyxHbiid] flnuka | Marepuanstaa | fons mare-
cem KNafku, |8 3kchiya- | avameTp {ydyacrkal xapakrepucrukaj puanbHoi xa-
KOHCTPYK- |  Taumo Ay, M Lm M, m? paKTepUCTvKK

yus no Tuny npo-

TEennosoi KNagKu nav
n30nALUN KOHCTPYKUWU

n3onALUA
| I

Tabruya 2

MartepuaibHast XapaKTEpHCTHKA MCHBITHBAEMbIX
Y94CTKOB Temaorolt cetn

Yuacrok| Tun npoknagkw, | HapyxHbiid Anuna O6vem MarepuansHan

cety KOHCTPYKUUS Avametp yJacrka Tpy6o- XapaxrepucTuka
Tennosoi du M Lm npoeoga M, M

“30NALUA V., M
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Tabauya 3

peiHeMeCHYHbIE M CPEHETr0/{0BbIC TEMIEPATYPhI
okpykaiomeii cpeab! U ceTeBoii BOgbI

Temnepartypa, °C

Temneparypa cetesoi 8oab!
8 Tpybonposogax, °C

rpyHTa Ha cpeaHei HapyxXHoro nogaiouiem oBGparHom
rnybude 3aneranust by | BO3pyxa fs th [
Tabaruya 4

Pacuér motepp Tenaa HA HCHLITAHHLIX YYaCTKAX TENAoBoli cern

Yuacrok| Tun npo- | Pacxon cetesoii n [ Temnepatypa soapi| Temnepaty-| ®akruve-
ceTy | Knapkw, |NOANMTOMHON BOALI,| B Hauane u KOHUe | pa OKpy- |ckue Tenno-
KOHCTPYK- Kr/c (T/v) yvacrka, °C xaiouied |Bbie notepu
YA Ten- cpeabi npuf Q. Br
nosoit ucnbiTanu- | (xkan/y)
n3onsauun . sx, °C
G: Gn b I
Tabauya 5
PeaybTaThl CONOCTABJACHHSA TENJIOBBX HOTEPh
Yuacrok| Tun npoknasku, PaxTyeckue Onpepenentbie no| CootHowenne
cet KOHCTPYKYMA | Tennossle noTepy, | Hopmam Tennossie | (akTuieckux u
Tennoromn npuseaeHHLIe K | noTepw, npuBeaeH-|{ orpegeneHHbiX
usonsyuu CpeAHeroaossbiM | HLI K CpeaHeroao- no Hopmam

ycnosuam Qi , Br
(kkan/v)

BhIM YCNOBVSIM TennoBbixX
QP Br (kan/iv) noteps K
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Hpunoxerue 2

CIIPABOYHBIE MATEPUAJIBI
1. HopMu noTeps Tenja H30AMPOBAHHBIMU
BOJAAHBIMH TEIIONPOBOXAMH, PACIIOJ0KEHHBIMH
B HENMPOXOHABIX KaHAJIaX M mpH GeckaHaJbHON upoxiajxe
(¢ pacuernoii cpexnerososoii Temneparypoit rpymnra +35°C

Ha rayGuHe 3a70XKeHMS TENIONPOBOAOB)

Hopmbl noTeps Tenna, BT/M [kkan/(m? - W)]
obparTHoro ABYXTpYGHOit Npo- | ABYXTPYGHOI npo- | ABYXTPYGHO#A Npo-
HapyxHbii Tennonposofa | KNaAKW NPy pasHo- | KNAAKW NPU pasHo- | Knagku npu pasHo-
Avamertp npw cpepHen  [cTv cpeAHeroROBLIX|CT CPERHErofoBbLIX|CTH CpeaHeroaoBbiX
TPYG G, MM TemnepaType |remneparyp Bogb! |TeMnepaTyp soabl MTemneparyp BoAb ¥
BOAb! rpynta 52,5°C rpyHTa 65°C rpyuTa 75°C
(P =50°c) | (P =86°c) | (P =00c) | (£ =110°)

32 23 (20) 52 (46) 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 (1684)* 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) §68 (488) 644 (554) 675 (580)

Hpumeuanusn: 1. OrMedeHHbIe 3HAKOM v+ 3HAYEHHS YAEJHHBIX TETIOBBIX
HOTepb HpﬂBelIeHbI KaK OLIEHO4YHBIE HU3-3a OTcyTCTBHﬂ B HOPMaX
COOTBETCTBYIOIIMX 3HAYEHU YAENbHBIX TEMJIOBBIX TMOTEPD IS
nojaiouiero TpyGonpososa.
2. YnenpHble Terosble mortepu Aus auamerpos 1220 u 1420 MM
u3-3a UX orcyrcTBus B HopMax ornpemesensl MeTooM 3KCTpa-
HOJSILAY M IPUBEJEHbl KAK DEKOMEH/YEMbIe 3HAYEHU.




24

2. Hopmpl nOTEPDb TEIIA OAHUM H3QAHPOBAHHBIM BOAAHBIM
TEIIoNpPOBOJOM NPH HaA3eMHON NIpoKJajKe ¢ pacyeTHOH
cpeAHero/0Boii TeMIepaTypoii HapyxHoro sozayxa +3°C

Hapyxbiid
AuameTp Hopmb! noveps Tenna, Br/m [xkan / (W - u)]
TPYG dy, MM
PaaHocTb CpeaHerofoBoil TeMnepaTyphl ceTeBoii BOAL! B NOAAIOLIOM
unu o6paTHOM TPyGONpOBOAAX W HapyxHoro 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 (85) 93 (80)
194 49 (42) 67 (58) 85 (73) 102 (88)
219 53 (46) 70 (60) 90 (78) 110 (95)
273 81 (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. HopMbl ILIOTHOCTH TENJIOBOIO MOTOKA Y€Pe3 H30IMPOBaHHYI0 IOBEPXHOCTh TPYyGonposoos
ABYXTPYGHBIX BOASHHIX TEIUIOBMX ceteil npn(ngonulazuce B BEMPOXOAHKIX KaHAJAX,
M

Br/M [kkan / - 9)]
YenosHbii Ipv vucne vacos paGoth & roa 5000 1 Meree l Mpu yucne yacos pa6oTul B rop Gonee 5000
npoxon TpyGonposog
TpySonpo- [nonaroupiy obpaTHui nagaioumi{ o6paTHeiR|osatoLMif 0GpaTHBIA noRalLWA 0GpATHLIA| NagatoLLM OB paTHBIA| apaKLLA OB paTHbIiA
8043, MM Cpepgrierofosas TeMnepaTypa TERNoOHoTHTENR, °C
65 50 90 50 110 50 65 50 90 50 110 50

25 181(15) | 12(10) | 26(22) | 11(9) | 31{27) { 10(S) | 16(14 | 11(9) | 23(20) | 10(8) | 28(24) | 9(®)
30 19(16) | 13(11) | 27(23) | 12(10) | 33(28) | 118 § 7(15) | 12110) | 24(21) | 11(9) | 30(26) | 10(9)
40 21(18) | 14(12) | 29(25) | 13(11) | 36(31) | 12(1C) - 18{5) | 1311} | 26(22) | 12(10) | 32(28) | 11(9)
S0 22(19) | 15(13) | 33(28) | 14(12) | 4039 | 1310 | 200D | 412 | 28(24) | 13(11) | 3530) | 12(10)
65 27(23) | 19(16) | 38(33) | 16(14) | 47(40) | 14(12) ! 23(20} , 614} | 34(29) | 15(13) | 40(34) | 13(11)
80 20(25)  20017) | 41¢35) | 17(15) | 51(44) | 15(13) § 2522 | 7¢t5) | 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) | 4841) | 15(13)
125 | 34(29) | 23(20) | 48(42) | 20(17) | 61(53) | 18(15) | 31(27) | 21 (418 | 42(36) | 18(15) | 50 (43) | 16 (14)
150 | 38(33) | 26(22) | 54(46) | 22(19) | 65(56) | 19(16) | 32(28) | 22(39) | 44(38) | 19(16) | 55(47) | 17 (15)
200 48(41) | 312N | 66(57) | 26(22) | 83(71) | 23(20) | 39(34) | 27 @3) | 54(46) | 22(19) | 68(59) | 21(18)
250 §4(46) | 35(30) | 76¢65) | 20(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) |17 (101)] 29(25) | s5(a7) | 37(32) | 75(65) | 30(26) | 94(81) | 26(22
400 76 (65) | 47 (40) | 109 (84) | 37 (32) [123(106)] 30(26) | 58(50) | 38(33) | 82(71) | 33(28) | 101(87) | 28(29)
450 77(66) | 48(42) | 112(96) | 39 (34) {135 (116)| 32(28) | 67 (58) | 43(37) | 93(80) | 36(31) | 107 (92) | 20(25)
500 | 88(76) | 54 (46) {126 (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(36) |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(a7) | 126 (108)] 43 (37) |151(130)| 37 (32)
800 1130(112)] 72(62) |181(156)| 48 (41) |213 (183)| 42(36) | 100 (86) | 60 (52) | 140 (121)] 45(39) | 163 (140)| 40 (34)
900 | 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 1152 (131)} 78(67) | 199 (171)| 59 (51) |249 (214)] 49 (42) 117 (101)] 71 (5% | 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 (a8)

St



4. HopMbl NJIOTHOCTH TENIOBOTO HOTOKA YepPe3 H30IMPOBAHBYI0 NOBEPXHOCTh TPYGonpOROAOB
npu ABYXTpy6HOH HOA3eMHOl GeckaNaibHONH MPOKAaZKe BOASHLIX TEIJAOBHMX ceTell,
Br/M [kxax / (M2 - 9)}

YcnosHuli MpH uKche Yacos paboTui B roA 5000 u meHee | INpu wucne yacos paboTsl 8 rof Gonee 5000

NPOXoA TpyGonposog

TpyGonpo- | nopaloumin l oGpaTHbif l NOAAWNA ] obpaTHbiiA r nopatoumi T obpaTHblit I nogaoWMiA ] obparTHbiid

BoAa, MM Cpepteronosas TeMneparypa TefnoHocuTens, °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) 80 (52) 33 (28)
80 51 (44) 39 (34) 69 (59) 3732 46 (40) 35 (30) 61 (53) 34 (29)
100 55 (47) 42 (36) 74 (84) 40 (34) 49 (42) 38 (33) 85 (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) 81(78) 49 42) 60 (52) 46 (40) 80 (69) 4330
200 77 (66) 59 (51) 101(87) 54 (46) 66 (57) 50 (43) 88 (77) 48 (41)
250 83(71) 63 (54) 111 (96) 55 (51) 72 (62) 55 (47) 96 (83) §1(44)
300 91 (78) 69 (59) 122 (105) 64 (55) 79 (68) 59 (51) 105 (30) 56 (48)
350 101 (87) 75 (65) 133 (115) 69 (59) 86 (74) 65 (56) 13 (97 60 (52)
400 108 (83) 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) 17 (107) 87 (75) 156 (134) 80 (69)
700 156 (134) 112 (96) 203 (175) 100 (86) 126 (108) 83 (80) 170 (146) 86 (74)
___jL | 169 (146) 122 (105) 226 (195) 109 (94) 140 (121) 102 (88) 186 (160) 93 (80)
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5. HopMbl NIOTHOCTH TENJIOBOIO NOTOKA 9€Pe3 U30IHPOBIHHYIO
HOBEPXHOCTh TPYGONPOBOAOB NPH PACHONOKEHHH HA OTKPHITOM
Bosxyxe, Br/m [kkan / (M2 - m)]

Mpw uncne Yyacos pabote 8 roq | MNpu uncne yacos paboTl B roa
YenosHbiin 6onee 5000 5000 » monee
npoxopa Tpy6o- CpeaHsisi Temneparypa vennoxocurens, °C
npoBoAa, MM 50 | 100 | 150 | so | 100 | 150
Hopmb! NIMHEHOA NNOTHOCTH TeNNOBOro NoToKa, BT/M fikan / (M - 1))
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 (486) 23 (20) 41 (35) 61 (53)
80 21 (18) 30 (34) 68 (60) 256 (22) 45(39) | 66 (57)
100 24 (21) 43 (37) 64 (65) 20 (24) 60 (43) | 73(63)
125 27 (23) 49 (42) 70 (60) 32 (28) 66 (48) 81 (70)
150 30 (26) b4 (406) 77 (66) 35 (30) 63 (54) 89 (77)
200 37 (32) 05 (66) 93 (80) 44 (38) 77(68) | 109 (94)
250 43(37) | 76(66) | 106(91) | 51(44) | 88(76) [ 125(108)
300 49 (42) 84 (72) | 118(102)| 59(51) | 101(87) { 140 (121)
350 55 (47) 83 (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(81) | 119 (102){ 166 (143) | 88(76) | 143 (123) | 197 (170)
600 82(71) | 136 (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)
Kpusonuteiitbie|
noBepxHocT! {HOPMBI NOBEPXHOCTHOI NNOTHOCTH TennoBoro novoxka, Br/v? flaan / (M * y)]
AvameTpoM
Bonee 1020 mm
W nnockue 35 (30) ] 54 (46) L 70 (60) T 44 (38) | 71 (61) Tea (76)
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