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YK 621.311

METOAMYECKHUE YKASAHUA
IO OIIPEJAEJIEHUIO TEIIJIOBBIX IIOTEPD P 34.09.255-97

B BOAAHBIX TEIIJIOBBIX CETAX

Cpox deticmeus ycmarnoenen
c 01.01.98 .

MeroguyecKue YKA3aHUsi YCTAHABJIHMBAIOT coAepKaHHe YU IMOPSLOK
npoBefichust pabor 10 omnpeAesieHKIO SKCIJIYaTAIMOHHBIX TENJIOBLIX
MOTEPD Yepe3 TENJIOBYIO M30JISIIUIO B BOJASIHBIX TEILIOBBIX CETSAX.

Meroamyeckue yKasaHHs IHpeHasHa4eHbl A paGOTHHKOB IIpEAIPH-
SITHM TEILIOBBIX ceTe W 3JIEKTPOCTAHIIMM, B BEJEHUH KOTOPBIX HAXOASTICA
TEIL/IOBbIE CETH, & TAK)KE DHeprooObeAMHEHUH 1 HANAQOYHbIX OPraHM3AIHIA.

C BbIXOZOM Hacrosiuux MeToMdYecKUuX YKa3aHMi YTpayHMBaIOT CHIIY
"Meroauieckrne YKasaHUsA [0 OIPEAEJSIEHHIO TEILIOBhIX MOTEPHs B BOASHBIX
M [apoBbIX TeroBbix cerax: MY 34-70-080-84" (M.: CIIO Coros-
rexsHepro, 1985) B yactu, oTHocsuieifcs K ONMpefeNeHHIO TEIIOBBIX
IIOTEPb B BOJASHBIX TEMJIOBBIX CETAX.

1. OGHIUE NOJIOXKEHNWSA

1.1. Hacrosmme Meroauuyeckue yKasaHHs NpegHa3HaYeHbl VIS olpe-
fAeneHust (PAKTHIECKHX ODKCIJIyaTaUMOHHBIX TEILJIOBBIX IOTEPh 4epes
TEILJIOBYIO HM30JISLMIO TEIUIOBBIX Ce€Te M pas3paGoTKH Ha HX OCHOBE
HOPMHUPYEMBIX SKCILIYaTAaI[MOHHBIX TEILJIOBBIX IIOTEPD.

1.2, DakTHYecKUe SKCILIyaTallHOHHBIE TEIJIOBbIE IIOTEPH YCTaHAB-
JIMBAIOTCA 3KCIIEPUMEHTANBHO MYTEM IIPOBEAEHUS TEIJIOBBIX HCIIbITAHUN
cetu. llenbio ucneiTanuit siBAsSETCS ONpeAesieHUMe TENJIOBBIX IOTEPD
pasIMYHbIMHM THIIAMHM NPOKJIAAKU U KOHCTPYKIMAMH H30JSIUH TPY6O-
MPOBOJOB, XapaKTePHbIMU JJIsI HAHHOU TemsoBoif cetu. Ilo pesysbraram
MCITBITAHUH OLIEHUBAETCS COCTOSTHHE M30JISLHM UCIIBIThIBAEMBIX TPYGOIpO-
BOJIOB B KOHKPETHBIX SKCILIYaTAIMOHHBIX YCIOBMSIX pabOThl IPOKIAMOK.

WcnbiTanusM ciexyer NoABEPrarb T€ YYACTKH CETH, Y KOTOPBIX THUIT
MPOKJAJAKHA M KOHCTPYKUMSA HU3OJALHM SIBASIOTCS XapaKTEPHBIMH I
OAHHOHM CETH, YTO JaeT BO3MOXKHOCTb PACHPOCTPAHMTH Pe3yJIBTAThI KCIIbI-
TaHAU HA TEIJIOBYIO CETb B IE€JIOM.

1.3. Onpenenenue dakTUdecKUX TEMJIOBBIX MOTEPh Yepe3 TENJIOBYIO
M30JSILMIO JO/DKHO IIPOM3BOUTLCA B COOTBETCTBMM ¢ Tpeboanmsmu I1TD
IepruoJM4YecKd OofuH pa3 B 5 yetr. Ilpu aToM BobIsBASIOTCS M3MeHEHUs



4

TETUIOTEXHWYECKMX CBOWCTB M3O0JAIMMOHHBIX KOHCTPYKIHHM BCJE/CTBHE
cCTapeHHs B Ipolecce SKCILIyaTalHHd, BBOAA HOBBIX H PEKOHCTPYKUMN
AEUCTBYIOUHX TEILJIOBBIX ceTel.

1.4. onyyeHHble pe3ybTaThl HCIIBITAHKH 110 ONpeAeJeHHIO (aKTHYe-
CKMX TEIJIOBBIX MOTEPH Yepe3 TEILIOBYIO H30JSIIHIO SBJATCH OCHOBOU
N pa3paboTKH 3HepreTHYecKOi XapaKTepHCTUKM TeIJIOBOH ceTH IO
MOKa3aTeJsJ 0 TEMJIOBBIX HOTEPh U X HOPMHPOBAHNUA.

2. MPOBEJAEHUE UCIIBITAHUM
BOASAHBIX TENJIOBBIX CETEN

2.1. 3anagu ¥ NOPAAOK BHIMOJIHEHHSE paboT
N0 NPOBEACHUIO HCIILITAHHA

2.1.1. Henocpencrpennoit 3amayeii MCIHbITAHME BOASHBIX TeIrJIOBBIX
ceTeil siBisieTcs onpepeliieHue (PaKTUMECKHX TEILIOBbIX IIOTEPDh 4epe3
TEIVIOBYIO M3OJAIUIO [PUHSATHIX AJS UCIBITAHUM y4acTKOB TEILJIOBBIX
ceTell IIPH BBIOPAHHOM peXXHMe M COMOCTABJEHHE UX C HOPMATUBHBLIMHU
3HAYEHMSIMU TENJIOBBIX MOTEPD JJISI TEX K€ YYaCTKOB TENJ/IOBOH CETH.

2.1.2. Ilepen npoBesieHEM UCIILITAHMIA TEILIOBBIX CeTell AOIKHBI GBITH
BBUIOJHEHD! paGoThI 110 BOCCTAHOBJIEHHUIO HAPYIUEHHOH TEILIOBOM H30JIILUH
Ha HUCIIBITHIBAEMBIX y4YacTKaX, OCYILIEHMIO KaMmep TeIIOBOM CETH, IpHBeEJe-
HHUIO B MOPSIIOK JAPEHAXKER, OpraduM3aiMu CTOKA ITOBEPXHOCTHBIX BOJA U Ap.

2.1.3. IlpoBeneHne UCIIPITAHUA BOJASHONK CeTH MPEXYCMATPHBAET:

AHAJIM3 MaTepHalJioB MO TEIJIOBOX CETH;

BHIOOP Y4ACTKOB CeTH, NMOJAJIEXKANAX MCIIBITAHUAM;

pacyeT lapaMeTpoOB UCIIbITAHUMN;

TOATOTOBKY CETH ¥ 060pyHOBaHUSI K HCIBITAHHSAM;

NIO/ATOTOBKY M3MEPUTENbHOM anIapaTypbi;

IIpOBEe/lCHUE TEIJIOBHIX HCIBITAHWH;

06paboTKy AAHHBIX, NOJY4YEHHBIX HPH HUCHBbITAHUSIX;

COINOCTaBJIEHHE IOJIyYEHHBIX TIPU HCMLITAHUSX TEIJIOBBIX IIOTEPD C
HOPMATUBHDIMU 3HAYEHUAMHU.

2.2. Ananu3 MATEpHAJIOB N0 TENAOBOK CeTH

2.2.1. Ilpu moaroTroBke K WCIIBITAHMAM HOJUKeH ObITh IpoBeaeH
aHAJH3 CXEMBI TEILJIOBOH CeTH, TEMIepaTypHbIX PEXHMOB €e paboThI,
TUIIOB TIPOKJIAJIKY U KOHCTPYKIMH TeIJIOBOM M3OJALMM, CPOKOB CJIyKOpI
TpyOONPOBOAOB, XapaKTEPHBbIX CJAY4aeB M IPHYMH IOBPEXKJAEMOCTH,
CXEMBI, PEXUMOB PaboTh! W coctasa ofOpPyAOBAHUA BONONIOAOTPEBAaTENbHOM
YCTAHOBKH, & TaXKC JIAUIHX O TEXHUIECKOM COCTOAHMM TEIIOBON H30JIS-
MY ¥ KOHCTPYKIMY [IPOKJIAJIOK B L[EJIOM.
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[lo pesynpraram cbopa H aHa/JH3a MATEPHAJIOB COCTAaBJISIETCS] Tab/MMLA
(ta6a. 1 npuIOKEHHS 15) B KOTOPYIO BKJIIOYAETCH XapaKTepHUCTHKA Tell-
JIOBOH CeTH II0 OTHAE/IbHBIM yJacTKaM C yKa3aHHEM HapyXXHOTO JMaMeTpa
U ZJIMHBI TPYO, KOHCTPYKIIMH TEIJIOBOM M30JIAIMH, THIIOB NPOKJIaJKU
(mon3emHasn 6ecKaHa/bHAS M B KaHAJaX, HA/3eMHasx), a TaK)Ke CPOKOB
cnyx6p (rona BBoAa B 3Kcnﬂya'raumo). B Ta6aMuy BK/IOYAIOTCH BCE
VIACTKH TEIJIOBBIX ceTell, HAXONAUIMXCS Ha OaJIaHCe SHeProlpeATpusITHS.

2.2.2. [lns nepecyera NMOJYYEHHDIX NPU HCHBITAHMSIX PE3YJbTATOB
Ha pa3jIMyHbIe SKCILAYATAI{MOHHBIE PKUMBI paGOThI ceTd U IS onpese-
JICHUSI TEMIIEPATYPHBIX NapaMeTPOB HUCIIbITAHUM JOJIKHBI ObITH cCOOpaHbI
clIefyIoume KIMMATOJIOIHYECKUE JAHHBIE JUISI TOIO HACENEHHOIO IMyHKTA,
B KOTOPOM PAaCIIOJIO)KEHA MCIIBIThIBaeMasi CETb.

cpr CDM
CPEAHETO/IOBbIE trg M cpeaHeMecsuHbie trg TEMIIEPATYPhI rPYHTA

Ha cpeaHed riay6uHe 3anoXeHud ocH Tpy6onposogos {(A/s noaseMHOM
IPOKJIAKY) ;

CpeAHerofioBbie tﬁp " uoC peHeMeCsTMHbIE il TeMIIEPaTypPhbl HAPYX-
Horo Bosayxa (/11 HaBeMHOH NPOKJIALAKH).

IJTU JaHHbIe cAeAYyeT NPUMHUMATh KAK MHOTOJIETHHE IO MarepuaJiaM

6amxailed K ZaHHOMY HACEJEHHOMY IIyYHKTY METEOCTAHIMM HJIU M3
CIIPABOYHUKOB IO KJMMATOJOTHH.

2.3. Bui60Op y1acTKOB CETH A/ HCTIbITAHMIk

2.3.1. UcibrrasmsM JOKHBY TIOXBEPraThesd YYaCTKM TEIJIOBOM CEeTH,
THII NPOKJIAAKM ¥ KOHCTPYKIMHM TEIVIOBOA M3OJSALMH KOTOPLIX ABJISIIOTCS
XapaKTEPHBIMHU JUIS1 JAHHOH CeTH.

XapakTepHbIMH CUMTAIOTCS YYACTKH TEILIOBbIX CeTel, JOJis1 KOTOPHIX
¢, onpeznensiemas no (1), B MaTepHanbHO# XapaKTepUCTHKe BCell CeTH
coctapJisieT He MeHee 20%:

M, 2(d,L)
M, Z(d L)

> 0,2 , (1)

rae M, Z(d L) — MarepuasbHasi XapakTepUCTHKA /IS HOMAIOMIETO
B o6paTHOro TpyOOIIpOBOAa CeTH, IIPOCYMMHMU-
POBaHHAsA MO BCEM Y4acTKAM C JAHHBIM THIOM
[MPOKJAMKKM ¥ KOHCTPYKIMEH U30asS1uH, M2;
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M, = Z(d,,L) — MaTepuaJibHasi XapakKTepucTHKA AAS TOLAIOHIETO
WA oﬁpa'rﬁoro TpyOOIIpOBO/AA, TPOCYMMHPOBAHHAS
110 BCEIl CETH B LeJIOM, M2:

d, — HApyXHbIM AUAMETP pr6 B npejesiaXx OJIHOTO
ygactka cetv (1o noparomeit wm oﬁpamoﬁ JIHHHH
IpH PaBHbIX AMaMeTpax Tpy6), M

L — npoTsXKeHHOCTh y4acTKa CETH, M.

2.3.3. O6beM HCHBITHIBAEMBIX XapaKTEePHBIX YYacTKOB TEIJIOBOH
CeTH, OLIEHMBAEMBIH N0 MAaTepPHAJbHON XapaKTepUCTHUKE, OIpeaessieTcs
KaKk peajJbHOM TEXHUYECKOM BO3MOXXHOCTHIO IIPOBEAEHMS HUCIIBITAHWH,
TaK M HeoOXOJHMOCTBIO IOJIyYEHUS NPEACTaBHUTEJbHbIX PE3YJIbTaTOB,
KOTOpbIe MOrYT ObITb paclpocTpaHeHbl Ha HEUCIIbITAHHBIE YYACTKH TEILIO-
soi ceTn. Mcxoas U3 aToro, MUHUMAIbHBIA OOBEM HCIIBITHIBAEMBIX yYacT-
KOB TEILIOBOM CeTH 10 MAaTEPHAJIbHOW XapaKTepHCTHKE JOJDKEH ObITh He
MeHee 20% MaTepHaJbHOH XapaKTEPUCTHKHM BCEH ceTH.

[IpoBefeHue HCNBITAHKWM XapaKTEPHBIX YYaCTKOB B MEHbIIEM oObeMe
NOIyCKaeTcsl B UCKJIOYUTE/IbHBIX CAyYasiX, KOrjJa 3HA4YUTe/IbHAA 4acTh
TaKUX YYACTKOB paccpeloTodeHa IO TENJIOBOH ceTH M He MOXeT ObITh
o6be/luHeHa B IUPKYJISIHMOHHOE KOJIbLO.

2.3.4. Vcnbitanus mo olpefe/IeHUIO TETJIOBBIX IIOTEpDh ABYXTPyGHOM
BOASHON TEILJIOBOM CETH HeOOXOAMMO IPOBOAUTL HA LHUPKYJISLHOHHOM
KOJIb€, COCTOSIIEM M3 Mojaronie u obparHol JMHME C NEepEeMBbIMKO
MEXAY HMMH Ha KOHEYHOM YYacTKe KOJibla.

HavanpHbrit yYacTOK LUPKYJISIMOHHOTO KOJibLia o6pasyercst 060-
pyaoBaHMeM M TpyOONpPOBOAAMH TEILIOHOATOTOBUTENBHOM YCTAHOBKU

(pHCYHOK).

LupkyisnpoHHOEe KOMBIIO COCTOMT U3 PSfia NOCJEe0BATEIbHO COENH-
HEHHBIX Y4acTKOB, Pa3/JIMYAIONMXCS, KaK HPaBHJIO, TUIOM NPOKJIAIKU
M KOHCTPYKLHMEH H3OJSIUM, a TAKXe JHAaMETpoM TpyOoIrpoBoioB. Pexo-
MEHJIyeTCsI IIPOBOUTD UCIIBITAHUSI Ha IMPKYJISILIMOHHOM KOJIBIIE, KOTOpOE
BKJIIOYAeT B ce6s1 OCHOBHYIO MArucTpajb TEILJIOBOM CeTH, COCTOALIYIO U3
Tpy6 Hau6GOMbUIETO MaMeTpa i MAKCHMAJIBHOH IPOTSKEHHOCTH OT HCTOY-
HUKa Temjia. B KoHeYHBIM y4acTOK UMPKY IAIHOHHOTO KOJIbLA MOTYT ObITH
BIUTIOYEHBI YYACTKH pacripefiesmresbrol (kBaprasbHoii) cetu. Bee oTers-
JIEHMSI ¥ OTAeJibHble A60HEHTHI, IPUCOEAUHEHHBIE K IUPKYISIMOHHOMY
KOJIBIY, HAa BpeMsI MCHbITAHUH OTCOCAMHSIOTCS OT HEro.

2.3.5. Pacxon Boabl Ha BceX Y4YacTKaX LUPKYJISIMOHHOTO KOJbIA
BO BPEMsI HCIIBITAaHMM JOJDKEH ObITh OIMHAKOBLIM M MOXKET OTJMYATHCS
TOJIBKO Ha BEeJAWYMHY YTEeYKH, KOTOpas JOJKHA ObITb MUHHMAJBHOH M

He TPEBBIIIATh VKa3aHHYIO B 1. 2.4.4.
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CxeMa HCIDBITHIRAEMOrD IHPKYASIHOHHOIO KOJAbIA

I — TtemnonoaroroBmresbHAn ycranoBka; I — nupKy/asmoHEAS
nepeMbiuka; 1 — cereBble HAcOCH; 2 — JerTHpH BacoC Manaoi
NMOAAa4YH; 3 — IOJNMHTOYHLIA HACOC; 4 — OCHOBHBIEC IDOAOTPEBATEH
CeTeBoil BOABI, o — DHKOBBHI NOJOTPEBATENb CETEBOM BOAN HIH
BoAoOrpeinnit Korex; 6 — namepurenpran puadparMa Ha NOJAIOHIEM
TpyGonposone; 7 — HamepureabHas AmadparmMa Ha HOANHTOMHOMN
.mm, TK — TenaoBast KaMepa; =meme NOAANONHE TPYOOIIPOBOA;

~— obOparHugii TPY6OIPOBOA; ~==e==— NOANHATOYHAN JHHHA,
l — TOYKa H3MepeHus TeMneparypsl; (§) — Hauepmem-mtﬁ npubop.
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ITonuxxenune TeMnepaTyps! BOAbI IIPH 3TOM MO MEpPE e€ MPOXOX/CHHS
Mo UUPKYAALMOHHOMY KOJIbIY OOYCJIOBJEHO TEILJIOBBIMH TIOTEPSIMH
TpyOONPOBOAOB U apMATYPBI B OKPYXKAIOIIYIO CPEAY, KOTOpPhIE MOTYT OBITh
olpe/ie/IeHbl MCXOAs U3 U3MEPEeHHBbIX BO BpeMsl HCIbITAHUM pacxoa
BOJBI M CHUIXKEHUST TEMIIEPATYPhI.

2.4. Onpeaenenne napaMeTpoOB MCILITAHMM

2.4.1. OCHOBHBIMM [1apaMeTPaMH WCIILITAHWH, OIpeAe/sieMbIMH pac-
YeTHBIM ITyTEM, SIBJSIIOTCS TOAAEP)KHMBaeMble B IIpolLecce HCHbTaHHK
3HAYEeHUsI TeMIiepaTypbl BOAbI B MOJamoUIeH JMHHU CEeTH Ha BbBIXO/E M3
TEIJIONIOATOTOBUTEABHOM YCTAHOBKH M PacxXxoJa BOJABI HA HAYAJIHHOM
Y4aCTKE HCHbITBIBAEMOro LMPKYJSIUMOHHOIO KoJsibHa. Kpome Toro, orpe-
JCJSIIOTCS. OXKUAAEMBIE B IIPOIECCE UCTIbITAHUY 3HAYCHUS TEMIIEPATY Pbl
BOJABI B 0OpaTHOHM NUHUYM HA BXO/l€ B TEILIONOATOTOBUTENLHYIO YCTAHOBKY
M pacxojia NOANUTOYHOH BOZBI, & TAK)XE OPUEHTHPOBOYHAS IMPOJAOJIKHU-
TEJIbHOCTh HMCIBITAHUH.

2.4.2. TeMnepaTypHbI peXHUM LMPKYJSILMOHHOTO KOJIbLA BO BpeMs
UCIIBITAHUN 33/IaeTCS MCXOAS U3 CAEAYIOIIMX YCJIOBUH:

Pa3sHOCTb MEXAY CpEAHEH TeMOepaTypod BOAbI IO BCEM y4acTKaM
KOJAbIA M TeMIIEPATYPOH OKpPYXaomied CpeAbl BO BpeMsl MCIbITAHUH
IpUHUMAETCS PaBHOM CpeNHerof0BOMY 3HAYEHHIO PAa3HOCTH cpejHel
11O NoZaronieMy U oOpatHOMy TpyOOIIPOBOLY TEMIIEPATYPbI BOABI ¥ TEMIie-
PATYPhl OKPYKAIONIEH CPEABI 110 JAHHOH CEeTH;

NMOHIDKEHHWE TeMIIEpaTypbl BOAbI Af, B UUPKYJSAIMOHHOM KOJIblE 32
CYeT €ro TEILIOBBIX IOTEPDH IIPU ACIBITAHMAX AO/DKHO COCTABJBITh HE MEHEE
8 u e 6onee 20°C.

IIpy HaIM4YUKM Ha HCHIBITHIBAEMOM KOJIbI{€ YYACTKOB C Pa3/AHYHBIMH
THIIAMU TIPOKJAJAKK M KOHCTPYKUMAMM H3OJSALUH NMOHHXKEHUE TeMIIepa-
TYpbl BOJAbI B KOJIblle BBIOUpPAETCS B COOTBETCTBHH C (POPMYJIOH:

, (2)

rae Alyuyy — MHUHMMaJUIBHO JOIyCTUMOE IOHMDKEHUE TeMIlepaTypbl BOJbI B
NIOAIONIEH Ui OOpaTHOK JIMHUM HA YYacTKe ¢ HayMeHbIIeH

MaTepUaJbHOM XapakTepucTukon M,,,,, NIpPHHUMAaeMoe
paBabIM 2°C u3 ycaoBui obecrieyeHusi TpeGyeMoit TOUHOCTH
A3MEPEHUN TeMilepaTyphl;
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(M—%iﬂf/f_ — OTHOILEHUE HAUMEHbIIEH MATEPUAJIDHON XapaKTe-
K.II Ko v pycTHMKM [Jid nojamoluiero uan obpatHoro Tpybo-
MPOBOJa YYACTKA MCIBITbIBAEMOTO KoJabla My, K
CYMMApHOW MaTepHUaJbHOH XapaKTEPUCTHKE IIO-
pamouero M, . u obparsoro My , TpyOonpoBOAOR

HJS BCEro KoJablla B II€JIOM.

M
— < 0,1 TemwioBble NOTEPH
MI(.II + MK.{) "

Ha COOTBETCTBVIOUIHX YYaCTKaX HCHOBITbIBAEMOI'0 KOJIblld, KaK IpaBHJIO,

OT/I€JIbHO He M3MepAIOTCS.
Temmepatypbl BOABI B IOAAI0MEM B 0OpaTHOM TPyOOIpOBOAAX VCIIBI-
THIBAEMOI'O KOJIblla Ha BBIXOJE M3 TellJIOIIOArOTOBUTE/JbHON YCTAHOBKU

M Ha BXo/le B Hee olpeaeasiorcs no ¢gopmyaam, "C:

[Ipu 3HayeHUW OTHOLICHHS

tcp.r+ tcp.r At" | cp.r
tll.H — —L_z_L_ -+ 2 <+ tDI(p.H - tmcp. ; (3)
cp.r ., Cp.r
t- +t At cp.
Lo = Ly — Atﬂ = ____,1_1____2___*2___ B 214: +,-tﬂﬁp.n - to:PT ’ (4)

rae £ u £, — CPEJHErofOBBlE TEMIEPATYPHI BOABI B MOKAIOMEM U
obpaTHoM TPyO6OIIpPOBO/IaX HCIbIThIBaeMOr cet, C;
MOACYMTHIBAIOTCS KaK cpefHeapudMeTHIECKUE U3
cpeqHeMeCSTIHbIX TEMIIEPATYP CeTeBOH BOJDI, Olpeje-
JIEHHBIX TIO VYTBEPXKACHHOMY B3KCILTyaTaliOHHOMY
TEMIIEPATYPHOMY TpaduKy IMpH CpeIHeMeCsSIHbIX
TEMIIEpAaTypax HAPYXKHOIO BO3AyXa;

— OXKMJaeMasl yCpeJHEHHAs 10 BCEM Y4YacTKAM KOJIbIla
TeEMIIEpATypa OKPYXKAmoleil cpeapbl BO BpeMs UCIBI-
TaHu#, "C;

tggl']" — YCpPeOHEHHAsI II0 TEM XK€ YYacTKaM CpPe/HEroJoBasi

TeMIeparypa okpyxawuieit cpeapr, ‘C

tcxp.u

Ilpu Hamunu B npeaesax HUCILITBIBAEMOTO KOJIbHA Y4acTKOB Kak
¢ IIOJI3eMHOM, TaK W C HAZ3eMHOH ITPOKIAJAKOM TEIIOBOM CETH YCpPEIHEH-
HbIE TEMIIEPATYPh! OKPYIKAIOIIEN Cpeabl MOACYUTHIBAIOTCS COOTBETCTBEHHO

o ¢opmysiaM, "C:
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Cp.M_ Cp.M_
A Muoms + Lo M, o na

~ ‘rpm .
tﬂKp.H = MK y. (5)
epr cp.r,
tCP-r__ f['P MIW + tﬁ MHW (6)
OKp M. ’
AE tr‘;pum 41 l:: ’:M — COOTBETCTBCHHQ CpEHUE 33, MeCsu] HPOBCACHYA HCIIbBI-

TaHUU TEMIIEPATYPbl TPYHT2 HA CPEXHEM YPOBHE OCH
TEIUVIOIIPOBO/IOB H HAPY)XHOIO Bo3ayxa, C;
U t: Pl . COOTBETCTBEHHO CpeAtieroqoBbic TeMIICPaTypbl IpyHra
U HapYXHOro Bo3nyxa, °C;
Mions # Myq,s — MarepuasibHble XapAKTEPUCTHKH /It TIOAIOMEH WM
oOpaTHOM JIMHHHM IO BCEM YYACTKAM COOTBETCTBEHHO
MOA3EMHOM U HAJA3EMHOM NMPOKJIAKH, PACIIOIONKEH-
HBIM B (IpeAeaaxX MCILITLIBAEMOIO IMPKYJISIMOHHOIO
KOJIpIA, M2;
M, — cymMMapHasi MATEPHAJbHAN XAPaKTEPUCTHUKA JJISI TIO-
nawmeid 1 o6paTRoOM JAMHUM 110 BCEM Y4acTKaM
KCIIBITHIBAEMOTO KOJMbIA, M2.

2.4.3. PacuerHbiil pacxo BOABI IO MCIIBITHIBAEMOMY KOJbLY ONpe-
AejsieTcst HCXOAA H3 OPHEHTUPOBOYHOIO 3HAYEHHS TENJIOBBLIX IOTEPh
3TOTO KOJ(blA NIPU PEKMME MCIBITAHMM, MOACYHTHIBAEMOrO 10 GopMy.Ie,
Bt unu xxan/9;

cp.r
tTP

Qu :]Eqa[qn.n' B - L] +H§m[(%.n.n + qH.D.H) f - L] : (7)

rae B — koadpdUUMEHT MECTHBIX NOTEPH, YUUTHIBAKOMMI TenIoBbIe
IoTEpPH apMaTypbl, ONOP M KOMIEHCATOPOB;, NPHHUMAETCS
corimacio CHuII 2.04.14-88 "Tennosas usonsuus o6opynosa-
HUSL ¥ TPyOonpoBoAoB” At GeCKaHANbHOM IPOKAAAKHA PABHBIM
1,15, aas KaHaJAbHOM M HAA3EMHOW B 3aBHCUMOCTH OT JMA-
MeTpa YCJOBHOrO Ipoxoza Tpybonposonos: g0 150 mm — 1,2,
150 MM u Gonee — 1,15;

Guu — 3HAYEHMS YAENDBHBIX TEIJIOBBIX MOTEPH JAHHOW TEIUIOBOM CeTH
CYMMapHoOe AJs Iofawuniero H o6parHoro TpyOONpOBOROR
KAXJIOTO JuaMerpa noAseMHoit (xaHanbHOR M GecKaHAIbHOIM)
HPOKJAAKM NPU TEMIEPATYPHOM pexume ucnbitanuii, Br/m
wnu Kxau/ (M- 1);
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Quayn X Guoy — 3HAMEHWA Y/CJHBHBIX TENJOBHIX NOTEPb NAHHOM TENIO-
BOM CETH COOTBETCTBEHHO MO NOXAIOUIel ¥ o0paTHOK
JIAHMSIM I KOKAOro Juamerpa TpyO HajzeMHOM npo-
KIAIKY OpH TeMIIEpaTypHOM pesKume Menbrrammi, Br/M
win kkaux/ (M-4).

3HayeHHUsT y/IeJbHBIX TEIJIOBBIX MOTEph JJS NOA3EMHON U Ha/3eM-
HO NMPOKNAZOK ONPEAEHSIIOTCS, UCXOAS M3 HOPM TEIUIOBBLIX ITOTEpPh
Np¥ TEMIEPATYPHOM pEXMME B LUPKYJIAIMOHHOM KOJbUE BO BpeMs
HCIIbITaHui no opmyaam, Bt /M uam kkan/ (M-4):

cp cp cp.M
tn.n + ton - 2trp.}:

. T
AL R 4

; (8)

Gav = Gn

cp Cp M
tnu o tu.u

cp.T cp.r !?
ty — ty

(9)

Junn = Qun

(P _ 4P
Fanon = Qu.o H , (10)
o, -,

rae 3HAYEHUS Gy, Gy ¥ Gu.o UPUHEMAIOTCA 110 "HopMaM IpoeKTHpO-
BaHHMA TEIIOBOH MBOJANMHU IS TPYOONPOBOKOB U 000OPYNOBAHMSA 3JIEK-
TPUYECKUX CTAHIMH M TEILJIOBBIX ceTei’ & T'ocaneprouanar, 1959) mpu
HCIIPITAHNAX YYaCTKOB TEILIOBBIX CeTeil, TEeIJOBasA M3OJAIUS KOTOPhIX
BBIIIOJAHEHA B COOTBETCTBMH C AaHHbIMM HopMaMu, HJH IO HOpMaM
IUIOTHOCTH TEIJIOBOTO NMOTOKA JJISI TEIJIOBLIX CETeH C TEeIUIOBOH W30JISAIMEH,
BoinosHeHHoi mo gopmam CHull 2.04.14—-88 (mpunoxxenue 2), npu
Cpe/IHEro/lJOBBIX TeMIlepaTypaX CETEBOU BOABI M OKPYAIOILEH Cpenbl.

3HaueHus yJeJbHbIX TEIJIOBbIX IIOTEPb NpH TEMNEPATYpax, OTJAHYAI)-
IMXCS OT HOPMATHBHBIX, ONPEAEHSIIOTCS] MyTEM JIMHEHHOH MHTePHOJAIMHN
(MM SKCTPANOJISIIIUH).

Cpenure TemMnepatypbl BOAbI NPH PEXUME HCILITAHMUU COOTBETCT-
BEHHO B [OJAOLEM ¥ 0O6pAaTHOM TPYOGOIPOBOAAX HCIBITHIBAEMOro KOJblA
enpenensioTcs no popmynam, C:

Al, 2T+ LT At
cp Cp I
tn.u= 1 TIL = 'LTL+'f"+ toxp.u"tm(p ; (11)
op Aty &+t AL,

by = oy + —— = + topu— tap - (12)

4 2 4



12

2.4.4. PacuerHbl pacxo/l Bogbl B HHPKYJIAIMOHHOM KOJIbIIE BO BpeMst
HCTIBITAHKH olpeae/sercs 1o ¢popMmyJie, Kr /¢ WIH T/ 4:
QH ~3

Gy = 10—, 13
" AL (13)

rae ¢ — yaeJbHas TEILIOEMKOCTh CETEBOM BOADI, IIPUHUMAETCSI PaBHOU
4,19- 103 Ix / (kr- °C) unu 1 kxan/ (xr- °C).

[IpennonaraeMoe 3HaYeHME YACOBOM HOANMTKY CETH 1IPH MCITBITAHHIX
npuHuMaercs paBHbM 0,59% cymmapsoro ob6beMa TPYGOIPOBOIOB B IIpe-
Ae/IaxX UCIbITHIBAEMOro LMPKYJIALMOHHOrO KOJIbIIA.

2.4.5. OxunaeMas nNpoAOJLKHTEABHOCTb npodera YyacTHI] BOAbI MO

KCIbITHIBAEMOMY HUPKYJIAILHXOHHOMY KOJIbIY OIpeAeseTcs mo popmy-
naM, u:
npu Gy, B Kr/c

-3
Vepe10
T, = P . (14)
3,6-G,
npu G, B T/4
~3
Vep-10
T}( = - p y (15)
Gy

rae V — cymMmapHbIfl o6beM TPyO MCIBITHIBAEMOrO IUPKYJSIMOHHOTO
KOJbLia B IIPEJEJaX OT BHIXO/A A0 BXOJA UX B TEILIOIO/AIO-
TOBHUTEJbHYIO YCTAHOBKY, MS;

0 — IUIOTHOCTHE BO/(bI B UCIHBITHIBAEMOM KOJbUE TP CPERHEN TeMIle-

..+t
nn T Ton xr /M3,

parype BOAbI

2.5. Moaroroska ceTH H OOOPYAOBAHNA K MCIIBITAHUAM

2.5.1. Hupkynsiist BOAbI B MCHBITBIBAEMOM KOJIbHE CO3MAeTCsI HACOo-
coM HeOOJBbIION TIOZA4YM, B KauyecTBE KOTOPOrO MOXKeT ObITh HCIIONb30BAaH
JETHHI ceTeBOM HAcoC UM Apyroe ob60pyAOBaHKe UCTOYHHKA TeIIa.

2.5.2. B kaydecTBe BOAONOAOTPEBATENBHOIO 000PYIOBAHIS TIPH MCIIbI-
TAHWAX JOJKHBI UCHOJb30BATLCH TEILIOOOMEHHUKU, obecleyrBaIOIHe
TEIUIOBYI0 MOMIHOCTH, COOTBETCTBYIOUIYIO PACYETHBIM IIOTEPSIM TEIJIOBON
SHEPrUM B LUPKYJSIMOHHOM KOJbIIE, @ TAKX€ BO3MOXKHOCTH NOIAEpPKa-
HUST 33/[aHHOI pacyeTHOM TeMIlepaTyphbl HA BBIXO/i€ U3 HCTOYHUKA IIPH
OTHOCHUTEJIbHO HeOOBIIOM pacxoie BOAbI NMPH UCTIBITAHMAX.
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2.5.3. Ha KoHeYHOM y4YacTKe HCHBITBIBAEMOTO KOJblia /IS TepelycKa
BOABI U3 Tlofaromel AUHUM B 06paTHYIO YCTAHABAMBAETCS IUPKYJIAIM-
OHHas TNepeMbIUKa, pacCYMTAHHAs Ha IoTepu Hanopa B Hedl 1-2 M.

Jlns1 mepenycka BOJibl M3 ITOAAIONIEH JMHWY B OOPATHYIO MOTYT OBITDH
MCINOJIb30BAHBI TAKXKE 3/I€BATOPHBIE NMEPEMbIYKM BBOJIOB, PachOJIOXEHHBIX
32 KOHEYHBIM YYaCTKOM MCHbIThbIBaeMoro koJbua. Cora a/eBaTopoB npH
3TOM AOJIKHBI OBITH yAAJIeHbl.

2.5.4. HenocpencrBeHHO Tiepel HAYAJIOM MCIIBITAHME BCE OTBETBJIE-
HUSI, HE [OJIBEPrafoiecs UCIbITAHUAM, NEPEMBIYKK MeXAY TOAAINNM 1
obpaTHbIM TPYOOIPOBOAAMHU, & TaKXe IIPH HEOOXOAHMOCTH TEILJIOBbIE
BBOJIbI ITOTpebUTE/IEN CeTH, KPOMe MCIIOJAB3YEMBIX B Ka4YecTBEe NEepeMbIYeK
32 KOHEYHBIM YYaCTKOM, JOJXKHBI OBITh OTKJIIOYEHBI OT HMCIIBITHIBAEMOrO
K0Jiblla. I1MoTHOCTD OTK/MIOYEeHUsT JO/HKHA OBITh TIIATE/IbHO IPOBEPEHA.

2.6. IloaroroBka MaMepHTEJIbHOU AINIAPATYPHI

2.6.1. IIpu TenyoBbIX HCHBITAHHUAX CETH HOMAJIEKAT HN3MEPEHHIO:
pacxoA BoAbI, IHUPKYJUPYIOUIEH II0 HCOBITHIBAEMOMY KOJBIY, pacxon
IO TOYHON BOJbI U TEMIIepaTypa BOAbI B TOUYKAX HAGJIIOREHUS.

KpoMe TOro /J0/KHO KOHTPOJIMPOBATHCS JlaBJeHUE B OOpATHOM JIMHHU
HCIIBITBIBAEMOI'C KOJIBL{A HA BXOJ/e €€ B TEILJIONOATOTOBUTEABHYIO yCTA-
HOBKY.

2.6.2. Pacxozpl cereBoit ¥ TIOANMMTOYHOR BO/bI, KaK NPABUJIO, H3MeEPS-
IOTCSL TIOCPEACTBOM cyXKaiommx yerpoiicts (usmeputemwubx suadparm),
YCTaHOBJIEHHBIX Ha Nojamoueld Wi obpaTHOH JUHWM, a TaKKe Ha HOJH-
TouHoii AU, K naMepuTespHbIM auacdparMaM AOJOKHBI ObITh IIPHCOE-
AVHEHDI PacXOIOMEPHI IIEpEMEHHOro nepenaja AaBJeHHii.

VIsmepuresmpHble auadparMbl JODKHBI ObITb PACCYMTAHBI HA PaCXO/bl
CETeBOM M NOANMUTOYHOM BOABI, KOTOpPhIe ObLAM BHIABJEHDI MPH ONpexe-
JACHUH MapaMeTpoB UCIBITAHUM.

Pacyer ¥ ycraHOBKa HOBBIX AHadparM AOKHBI IPOH3BOIUTHCS
corjacHo "llpaBuJjiaM H3MEPEHHMA pacxoja XHUAKOCTEH, ra3oB M MApPOB
craHxapTHHIMU fvadparmamu u corramu” (P2 50-213-80).

Jlonyckaercsi MCHoJib30BaTb HMHbIE CPEACTBA M3MEPEHHUSI PacXoja,
BMelolHe eUCTBYIOIUA cepTU(PHUKAT O KAJTHUOPOBKE.

2.6.3. TemmtepaTypa BOAB!I B MCHBITHIBAEMOM HUPKYIALMOHHOM KOJbBHE
JOJIKHa M3MEPSTbCA OTAENbHO IO NMogamolnedl ¥ o6paTHOM JMHHUAM B
TOYKAX, PACIlOJIOXKEHHBbIX HA TPAHMIAX YYACTKOB, ONPE/EeJeHHBIX B COOT-
BercTBHM ¢ 1. 2.3.4 Hacrosmmx MeroaMueckux ykasanwii. B xoHeuHoit
TOYKE MCIILITBIBAEMOTO KOJIbIla B MECT€ YCTAaHOBKH IHPKYJISIHOHHOM
lepeMbIYKH YCTAaHABJIMBAETCH OAUH TEPMOMETP.
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Tepmomerp Ha o6paTHOM TPYOOIIPOBOAE B TEIJIONOArOTOBUTE/LHOM
YCTAHOBKE pasMeliaeTcsl A0 TOYKM BPE3KH MOAMHMTOYHOro TpybonpoBoza
IO X0y BOXBL.

Temueparypa Boapl, a TaKKe TeMleparypa HapyXHOro BO3AyXa BO
BpeMsl MCIbITAHHH u3Mepsiercsl JaGopaTOPHbIMH TEPMOMETPAMH C LEHOM
nenenust 0,1°C.

2.6.4. Bce npumeHsieMble ITPU MCITBITAHMSIX CPEACTBA M3MEPEHUS JIOJDK-
HbI OBITh IIPOBEPEHBI B COOTBETCTBUH C JEHCTBYIONMMU MOJIOKEHHSIMU.

2.7. CocraBienue TeXHHYECKOM
u paGoueil nporpaMM ucCHbITAHHK

[lepen npoBesieHreM HUCIIBITAHHK COCTABJIAIOTCS TEXHMYSCKAsI M paboyast
IIpOrpaMMBbl UCIBITAHU.

2.7.1. Texsuueckas nporpaMma YUCHBITAHKH JOJKHA COAEPKATDH:

HaMMeHOBaHUE 06beKTa, 1[eJIb HCOBITAHUHA U UX 00BbEM;

nepevyeHb MOATOTOBUTENBHEIX paboT U CPOKH MX IPOBEACHUS;

YCJIOBHS IIPOBEAECHUS] HCIIBITAHUIA;

3TANb!l IPOBEJACHUS HCIIBITAHMH, UX IIOCJAeAOBATEJHHOCTD H OXKU-
JaeMasi IPOJO/KUTENBHOCTD KAXAOro 31ana ¥ MCObITAaHUK B 1EJIOM;

peXXUM paboThl 060OPYAOBAHUSA HCTOYHHMKA TEIa, UCIHITHIBAEMBIX
V4aCTKOB M CBSI3aHHBIX C HUMHM TEIJIOBHIX CeT€H HA KaXKJAOM JTalle,
pacyeTHbie IIapaMeTpbl, UX AONYCTHMbIC OTKJOHEHMSA M IIpeleJibHbIE
3Ha4YeHUs apamMeTpOB;

peXuM paborpi 060PYIOBAHNSA MCTOUHMKA TEIAA ¥ TEIJIOBOM CeTu
IocJIe OKOHYAHUS UCIBITAHUM,

Tpe6OBaHUSY TEXHUKHU 6E30IIACHOCTH MPHU MPOBEAEHUH HCIIHITAHMMI

[Iepevyelb JIUI{, OTBETCTBEHHbIX 3a IOJATOTOBKY M IIPOBEJEHUE MCIIbI-
TAHUN;

epedyeHb JHI[, COrJIaCOBBIBAIOMUX TEXHUUYECKYIO NPOTPAMMY.

2.7.2. Paboyasi mporpaMMa MCIIBITAaHUU JOJKHA COAEPKATH:

nepeyeHb paboOT, BBUIOJHSEMBIX HEIOCPEJCTBEHHO Iepej HCIIbITa-
Husimu (THoZiroToBKa 060pYA0BAHMS, COOPKA CXeMbl Ha MCTOYHUKE TEILIa
U 110 CETH, YCTAaHOBKA CPEACTB M3MEPEHHH, NOJTOTOBKA CUCTEMbBI CBSI3H U
CHTHAJIV3ALMY ¥ IP.), JAaHHbIe MO WCXOJHOMY COCTOSIHMIO 000Dy OBaHMsI;

nepeyeHb MEPONPHATUU MO MOATOTOBKE HabJIofaTesieil, BKJIOYASI
IIpoBeJIcHHe MHCTPYKTa)Xka 10 BeAEeHUIO U3MepeHUH M JeHCTBUAM IIpuU
OTKJ/IOHEHUSX OT PEKUMA U HEUCIIPABHOCTSX CPEJACTB U3MEpPEHMH, Ipo-
BeJeHe HHCTPYKTAXKa O TeXHUKe 6e301MaCHOCTH IIPH MCIIBITAHUIX

IepeYeHb OpPraHu3ai¥il M JOJKHOCTHBIX JiN1], OTBETCTBEHHDBIX 3a
TEXHMYECKYIO U ONEPAaTHBHYIO YACTH HCIIBbITAHMMA,



15

repedeHb OPraHM3alMil M JIMI[, COIJIAcCOBbIBAIOIMX pabovyio Ipo-
rpaMMy UCIIbITAHHH,

nepedeHb M MOCAEAOBATEJABHOCTh TEXHOJOTHYECKHX ONEPALUUM MO
NOATOTOBKE M MPOBEAEHUIO PEXXHMOB MCIIBITAHUH;

rpad¥K POBELEHNs MCNbITaHui (BpeMa Hadaja H OKOHYAHMS KaXJOro
3Tana ¥ UCHBITAHUHN B LEJIOM)

YKa3aHUS O BO3MOXKHOM KOppeKTHpoBKe rpacuka Herbrranuit (mepe-
PBIB, MIOBTOPEHUE PEKUMOB, [IPeKpanleHHue UCIBITAHUK M JIp.) 10 IIpO-
MEXYTOYHBIM pe3yibTaTaM HCIbITaHUH,

yKa3aHdsL O pexuMe paborhl o60OpyAOBaHHA HOCJAE 3aBEPHICHUS
HCIIBITAHHH

Tpe6OBAHUS TEXHUKHY 6€30MACHOCTH IIpU [IPOBEACHHH HCIbITAHUY;

nepeyeHb JUL], OTBETCTBEHHDbIX 33 ofecneyeHUe U IIPOBEJEHHE HCIIbI-
TaHUMH;

HeoOXOAUMBbIEe CXeMbI, YePTeKHU, rpadUKH.

2.8. IlpoBeienne TenI0BHIX HCHbITaHMH

2.8.1. OcyuiecTBieHue pa3paboTaHHBIX THAPABIHYECKHX H TEMIlepa-
TYPHBIX PEXHUMOB VCIIBITAHUH IIPOU3BOJMTCA B CAEAVIOIEM TIOpSAKe:

BKJTIOYAIOTCSI PACXOAOMEPDI Ha JIMHUSIX CeTCBOH M IOAIIUTOYHOU BOJPI
1 YCTAHABJIMBAKOTCSA TEPMOMETPBI HA LUPKYJISILMOHHOH [IepeMbIUKe KOHeY-
HOI'O y4acTKa KOJbla, Ha BbIXo[e TpyOonpoBO/J0B U3 TEIJIONOATOTOBH-
TEJIbHON YCTAaHOBKY U HA BXO/I€ B HCE,;

YCTaHABJIUBAETCA OIpe/e/ICHHBIA pacdyeToM PacXxoA BO/bI IO ILHUPKY-
JISIIAOHHOMY KOJIbILY, KOTOPbIH# MHO/ACPXKUBAeTCHA TIOCTOSIHHDIM B TEYEHUE
BCEro Nepuo/ia MCIbITAHUH;

YCTAHABJIMBAETCS JABJieHHEe B OOpaTHOM JIMHUH HCIBITHIBAEMOIO KOJIBIIA
Ha BXOJle €€ B TeIlJIONOATOTOBUTENbHYIO YCTAHOBKY;

yCTaHABJIMBaeTCs Temueparypa t;, BOAbl B NOAAOIIEH JHHUM UCIHDbI-
ThIBAEMOIr'o KOJIHIA HAa BbIXOZE U3 TEIJOMOArOTOBUTEJbHON YCTAHOBKH,
onpenenenHas 1o (3).

2.8.2. OTK/JIOHEHHE pacXofa CeTeBOM BOABI B LHUPKYJISIUHOHHOM
KOJIbLE HE JOMKHO MPEBBINATL +2% pPacyeTHOro 3HaYEHU.

TeMmnepaTypa BoAbI B IIoAAIOIUEH AHHUH AOJKHA NOAAEPKUBATHCS
NOCTOSTHHOM ¢ ToyHocThio £0,5°C.

2.8.3. Onpeneserne TENIOBBIX NOTEPh MPH MOJ3EMHOM MPOKJIAJKE
ceTeil mMpPOU3BOAUTCS IPH YCTAHOBHUBIIIEMCS TEIJIOBOM COCTOSAHHMHM, YTO
NOCTUTAETCS MyTeM CTaOMIM3aIlHK TEMIEPATYPHOIO [IONSL B OKPYIKalOIeM
TEILIONIPOBO/IbI ITPYHTE, NPH 3aJJaAHHOM PEXUME HCIIBITAHUI.

IlpogonxuTenbHOCTE AOCTHIKEHHS YCTAHOBUBUIIEIOCH TEIJIOBOTO
COCTOSIHMSI UCTIBITBIBAEMOIO KOJIBLA 3ABHCUT OT MCXO/HOIO COCTOSTHUS
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M TEMIIEPATYPHOrO peXXMMa paboThl CeTH A0 KUCIBITAHUM M OOBIYHO HAXO-
aurcst B npegenax (2+8)t,, rie 1, k onpenaensiercst mo (15).

[lokazaTeneM [OCTHOKEHUSI YCTAHOBMBILErOCS TEMJOBOTO COCTOSIHUS
TPYHTa HA HCHOBITHIBAEMOM KOJIbIIE SBJISIETCA HOCTOSHCTBO TEMIEPATYPb
BOZIbI B OOpaTHOM JIMHMYU KOJBLA HA BXOAE B TEMJIOHOATOTOBUTEIHHYIC
YCTAHOBKY B TeyeHMe 4 Y.

Bo BpeMst mporpeBa rpyHIa M3MepSIIOTCSE PACcXOilbl LIMPKYJIMPYIOILEH
U IOJITMTOYHON BOABI, TEMIIEPATYpa CETEBOM BOJBI HA BXO/l€e B TEILIOIOL:
TOTOBUTEIHHYIO YCTAHOBKY M BBIXO/IE M3 HE€ W HAa NepeMblMKe KOHEYHOIC
YYACTKA KCIIBITHIBAEMOro KoJblia. Pe3ybTarbl U3MepeHMit (PUKCHPYIOTCS
OJ{HOBpPEMEHHO Yepe3 Kax/ble 30 MUH.

IIpoxomKUTeILHOCTD NEPHOAA OCTIDKEHNSI YCTAHOBUBINETOCS TeLIO-
BOFO COCTOSIHMS KOJIbLI2 CYILECTBEHHO COKpPAUIAETCsI, €CJM Iepel KCIIbITA-
HUSIMU Topsiyee BOAOCHAOXXeHue IPHUCOeAUHEHHBIX K HCIEITHIBAEMOH
MarucTpaaM IoTpebuTe el OCYIeCTBJISIIOCH IPH TEMIIEPATYPE BOADI B
nojampuen JUHUK, 6JH3KOH K TeMIepaType UCHBITaHUH t, .

2.8.4. Haunnasi ¢ MOMeHTa AOCTI)KEHUS! YCTAHOBHBHIETOCS TEIJIOBOIO
COCTOSIHMSI BO BCeX HaMeYe€HHbIX TOYKAX HaOJIOAEHUS yCTaHABJIMBAIOTCS
TEPMOMETPBI ¥ U3MePsIeTCsl TeMIleparypa BObI. 3alluch ITOKA3AHME TEpMO-
METPOB M PacXOAOMEPOB BENETCS ONHOBPEMEHHO ¢ MHTepBajioM 10 MuH.
ITpono/xuTe/ IbHOCTh OCHOBHOTO pPeXKUMA UCHBITAHMM JOJ/DKHA COCTABJISTE
He MeHee T, + (8+10) u.

2.8.5. Ha 3akmouyuTe/ibHOM 3TaIe UCIbITAaHMH METOZOM 'TeMIiepa-
TYPHOUM BOJIHBI YTOYHSIETCS Tx BOJAbLI MO LUPKYJISIHOHHOMY KOJbLY,
npeasaputesbro onpeneaennas no (15). Ha srom srane temneparypa
BoJbi B nogaiouleit aunuu 3a 20—40 mun noseimaerca Ha 10-20°C no
CPaBHEHHMIO CO 3HayeHMeM t;, U TOANEPKUBACTCS INOCTOSTHHOM HA ITOM
ypoBHEe B TedeHMe 1 4. 3aTeM C TOM XKe CKOPOCTBIO TeMIlepaTypa BOJBI
NMOHMXKAETCS A0 3HAYEHUS I, ,, KOTOpPOe U NOJAEPKHUBAETCA 70 KOHIA
HCTIbITAHUH.

Pacxon BOAbBI IIpH peXUME TeMIEPATYPHOH BOJIHbLI OCTAETCS HeM3-
meHHbIM. IIpoxoxaenne "TeMnepaTypHOU BOJHBI II0 MCIIBIThIBAEMOMY
KOJbLY (PUKCHpyeTcst ¢ uHTepBasoM 10 MMH Bo BceX TOYKax HabJIIOAEHMH,
YTO AAeT BO3MOXHOCTb OIpe/leJUTh (PAKTHUECKYIO IPOAO/KUTENHHOCTD
npobera 4YacTHI BOJbL [0 KaXIOMY YYaCTKY ‘UCHBIThIBAEMOTO KOJIBIA.

Hcnprranuss cyuTaroTcss 3aKOHYEHHBIMU TIOCJ/E TOrO, KaK ' TeMIilepa-
TypHast BosiHa" 6yzier oTMedeHa B o6paTHON JMHUH KOJIbIA HA BXOE B
TEIJIONIOATOTOBUTEAbHYIO YCTaHOBKY.

2.8.6. CymMmMapHas mpo/IoJDKMTEIHHOCTD OCHOBHOTO PesKUMAa MCITBITAHMIA
1 repuozaa npobera "temrieparypHoit BosHb!" cocrasisier 2 T, + (10+12) u.
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2.9. O6paboTKa pe3y.ibTATOB MCHBITAHHI

2.9.1. B pesyiaprare UCIBITAHUH ONpe/esissioTCs TEIIOBbIE HOTEPH IS
KaXKJOT0 U3 YHYACTKOB MCITBITBIBAEMOIO KOJbIZ OTAEABHO IO MOAAIOLIEH
1 OOpPATHON JTUHUSM.

2.9.2. /l1a BoigBiieHHSA NEPHOAR, B T€YEHHE KOTOPOIO TeMIEpaTyPHbIH
PEXHUM HCIbBITAaHUN Ob11 Haubosee 6/M30K K YCTAHOBHUBHIEMYCSI, HEOOXO-
IUMO TIOCTPOHTb 10 BCEM TOYKAM H3MepeHMil rpaduKk M3MeHEeHHsT TeMIle-
paTypHhl.

[lo kaxxaoMy HabMIOAATENBHOMY ITYHKTY JOJDKHBI ObITh YyCpeAHEHDI
3HAYEHMSI TeMIEPaTypbl BOABI, noJjaydeHHsle mpu 2030 nocienoBare/bHbIX
U3MepPEHUAX B TOT NEpHO, KOTIa PeXKHM MCHbITAaHUH 6bLI Haubosee 630K
K YCTAHOBUBIIEMYCsI. 32 3TOT K€ MEPUOJ YCPEAHSIIOTCS 3HAYEHUS PacXo/0B
ceTeBOM ¥ IOAIINTOYHOU BOJBI.

YcpenHsieMble 3HaYE€HUS TEMIIEPATYpPbI AOHKHBI ObITh CMENIEHDI 110
BpeMeHU Ha (PaKTUYECKYIO MPOAOIKUTEJbHOCTh Ipobera Bo/bl MEXIY
TOYKAMU U3MEPEHUs], OIPEAe/IEHHYIO METOAOM TEMIIEPATYPHOM BOJIHbI .

2.9.3. Tenorpre norepu no nojawpuemy Qp, 1 obparaomy Q,
TpyOoNpoBOAaM IS KaXAOro U3 Yy4YacTKOB MCIIBITBIBAEMOI'O KOJIbIA
onpeae/sioTes 110 dopmyJaaM, Bt unu kkan/u:

Qn.u = C(Gc o %) (t:: — tﬁ) ‘ 103 , (16)
G " :
QD.H = C(Gc B %_n) (tg — t:)' 103 , (17)

rne G, — ycpeqHeHHBIH pacXoll CeTeBOM BObI B ITONAIONIEH JIMHUM Ha
BBIXQJE U3 TEILIONOIOTOBUTE/IbHOM YCTaHOBKY, KT /¢ (T/4);
G, — ycpenHeHHbI pacxof mognmuToyHoi Boubl, Kr/¢ (T/4);

{° M t. — YCPEQHEHHbIE TEMIEpPATYpbl BOIbI B HAYAJNE M KOHIE NOJAI0-
| ero Tpy6onpoBoja Ha yyactke, C,;

t, U t, — YCPEAHEHHbIE TEMIIEPATYPbI BO/bI B Ha4aje ¥ KOHIE o6par-
HOTro Tpy6oIripoBojia Ha yyacTke, “C.

2.9.4. llpn nanmuyuy Ha MCHBITAaHHOM YYacTKe IMPKYJISAIHUOHHOTO
KOJIba OTPE3KOB TpybOIpOBOAA C APYTHMH THIIAMH NPOKJAAAOK HJIH
KOHCTPYKIHMAMH H30JIALMN HE3HAYUTETbHOU IPOTSHKEHHOCTH, Ha KOTOPHIX
TeMIIepaTypPHBIM Ilepenafi He uaMepsercs, 06paboTKa pe3y/bTaTOB MCITbI-
TaHU# TAKOTO YYacTKa MPOU3BOAMTCS CJIAEAYIOUUM 06pa3oM:

mo (16) u (17) onpenensirorcst dbaxTHIECKHE TENJIOBBIE HOTEPH IO
nojaionies M oOpPaTHOH JIMHUSIM HA MUCHBITAHHOM YYACTKe, BKJIIOYAIOIEM
HeXapaKTePHbIE OTpe3KH TPYOONpoOBOAA;
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JUISL KaXXJ0ro HexXapakTepHOro orpe3ka PacCYUTHIBAIOTCH CPEAHUE
TEMHIEepaTyphi BOAb! 0 NojxaiolieMy u o6patHoMy TpybonposoxamMm, °C:

My pan + 050M; orp

py)_ B __ B K _
(taw) =ty — ({ ~ &) M. , (18)
CP \} 5 K 0O.H 0:5
(tﬂpﬂ) o t:: -+ (tﬂ . to) M JHe + Mﬂfmp , (19)
M,y

rae My ¥ Mgy — MaTepHalbHbIE XapaKTEPUCTHKM COOTBETCTBEHHO
NOAQAIOIIETO W O6paTrHOro TPyOONpPOBOZIOB HA
BCEM MCIIBITAHHOM YYacTKe LMPKYJIAIMOHHOIO
KOJIbLA, M
M, ..u I M, ,u — MaTepHaibHble XapaKTEPHCTHKH COOTBEICTBEHHO
NoA3IONMEro U ofpaTtHoro TPpyOONPOBOLOB HACTHU
y4acTKa HPKYJSIUOHHOrO KOJbIla OT Hadaja
VIACTKAa A0 MECTA PACHONOXKeHHsS HeXapaKTepHOro
aTpeska, MZ;
Mpomp B M, o — MaTepuajibHble XapaKTEPUCTHKM COOTBETCTBCHHO
nojamoulero 1 o6parHoro Tpy6onpoBOIOB HEXA-
PAKTEPHOIO OTpe3Ka, MZ.

[Io merony, ykasanHoMy B . 2.4.3 Hacroduux Meroanyeckux
YKas3aHW#, ONpeaessiioTcs NpUbKeHHble TENIOBbIE NOTEPH HeXapak-

TEPHOro OTpe3Ka TPy6ONpOBOAA MPH TEMITEPaTyPHOM pEXXHUMeE HCIbITa-
Hitit; npyu sToM L — AJaMHA HexapaxTepHoro otpeska (M), a sHaveHus

P \? P Y
Guw> Gusn ¥ Guow HAXOMATCH YO TEMIIEPATYpaM (t,,), (¢t m

CpelHUM 32 BpeMsl UCIIbITAHMH TeMIEpaTypaM IPYHTA M OKpPYKAIOUIEro

BO3AYXa.

MDaxTHiecKne TEIIOBbIE NOTEPH IO OCHOBHOM YacTH MCHBITAHHOTO
yyacrTka LUPKY/USIIMOHHOIO KOJIbIA, HCHOJb3YEMbIE JJISi JaJNbHEHIIMX
pacyeToB, ONpeAe/SIOTCA KaK pPasHOCTh TEILJOBBbIX MOTEPh MO KAXKAOMY
u3 Tpybonpososios mo (16), (17) u Ha HexapaKTepHBIX OTpesKax TpyGo-

IIPOBO/IOB.
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3. OIIEHKA 1 HCNNIOJIb3OBAHHE PE3VJIbTATOB
ONPEAEJEHHNA TEIVIOBBIX IIOTEPD

3.1. Iloaydyennbie NO pe3ysbraraM MCIBITAHUH DaKTHYECKHE TeILIo-
Bbie ITOTEpH, NepecYUTaAHHbIE HA CPeAHEIO0BbIE TeMITepaTyPHbIE YCIOBUSA
pa6oThl TEDJIOBOIL CETH, MCIIOJIb3YIOTCA KaK OCHOBA LISl NOCJIEXYIOUEro
HOPMHPOBAHHA TEIVIOBBIX [OTEPb TEJIOBHIMM CETSAMH 3HeprocHabxaro-
fileit OprasHu3aiiui Ha IATHACTHUY [TePHON, a TaKXKe M/ OLEHKH U3MEHe-
HUS TEIJIOTEXHHYECKHX CBOMCTB TelVIOU3ONSANHMOHHBIX KOHCTPYKIUK H
TEXHHYECKOTO COCTOSIHMSI TEIJIOBBIX CETEH B HEJIOM.

3.2. Onenka PaKTUYECKHUX TEILJIOBBIX NOTEPh JIA CPeAHErofOBbIX
YCJOBUYM NPOUIBOAMTCA IIyTEM HMX CONOCTABJICHHS C COOTBETCTBYIOLIMMU
3HAUEHWSMU TEIJIOBDIX TOTEPD, onpeieiennbix no HopMam, npuvsenen-
HBIX B NPHJIOXKEHUHU 2.
| 3.2.1. Ilepecyer (pakTHYECKHX TEIUIOBBIX HOTEPH JJIA BCEX HCIIbITAH-

HBIX YYACTKOB TEINJIOBOM CETH Ha CpeAHerojoBble YCAOBHS €€ paboThl
IIPOM3BOAMTICS IO popMyJsaM, Bt niv KKas /4:

JUISL Y9ACTKOB TIOA3EMHON IIPOKJIAKXKM CYMMApHO MO IMOAAIOHIEMY H

obpaTHoMy TpybonpoBoAaM

cp.r Qﬂ.u(tflp.r — tﬁg'r) M Qﬂ.u(tﬁp'r”" ?;r)

HY ~ i K K K
'Z-(tn + b+t + 1) — brou

; (20)

AN yYACTKOB HA/A3€MHOH IIPOKJALKH Pa3feJbHO IO NOJAAIIUEMY M
o6parHoMy TpybGonpoBogaMm

cp.r Qn.u(tflp.r'— :p.r)
R DTN (21)

?(tn + tn) = tB.H

T Qo_u(tcp'r'"" t:p-r)
doq = e (22)

LG+t ~ b

rae t,.,, 1 t,, — TEMIEpPATypa I'pyHTa H OKPYXAKOIEro BO3QyXa. cpex-
- HAA 32 BpeMms ucusitTanui, C.

3.2.2. 3HaveHus CPeAHEroOBbIX TEILIOBBIX MOTEPh MO HOPMaM JiA
UCTIBITAHHBIX YYACTKOB JAHHOM TEILUIOBOH CETH ONPERENSIIOTCA Mo dopMy-
naM, Bt uau xxaua,/ 4.

JUISL Y4aCTKOB OA3EMHOU IPOKJIAAKH

Or " =ZBq,L ; (23)
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JUIA YYacTKOB Ha/I3€MHOM IIPOKJIAJAKU
T .
ffn = L Bqﬂ.nL . (24)

QEI:}T = ZBqHuL ’ (25)

TAe 3HAYEHUA Gy, Gy Guo 4 P onpesessmorest coraacHo m. 2.4.3 Hacros-
mux MeTtoauyeckux yKasaHuu.

3.2.3. CooTtHomeHusi QPAKTHYECKNX ¥ OIpEAEIEHHbIX MO HOpMaM
TENJIOBBIX 1TOTEPb ONMPEAE/IAIOTCA M0 (POPMYJIAM:

JUISL yIaCTKOB MIOA3E€MHOMN NMPOKAAAKH

cp.r

K= QE:P ; (26)

ZJIS1 YYACTKOB Ha/ZI3eMHOM NTPOKJIALKHI

cp.r
Kn= }:;;! ;-“ ’ (27)
H.IT

cp.r

KQ:'- H.O.RN ' (28)

cp.r
HO

3.3. Ilpu aHa)mM3e pe3y/IbTATOB MCILITAHUH HeOOXOMUMO MMETb B BHTY
cleAyIOllee:

cooTHOUIeHUsIT K ITOKa3bIBaOT, HA KakKo€ 3HAYEHHE (PaKTHUYECKHE
TEIJIOBbIE TIOTEPH OTJMHAIOTCH OT COQOTBETCTBYIOWMX MMOTEPh, OUpele/ieH-
HBIX [0 HOpPMaM IPOEKTUPOBAHHUS TeIJIOBOY H3O/MIIUUA IS PA3JIUYHBIX
BUAOB MPOKJAaJAKH. TaK KaK HOpMAaTHUBHbIMH AOKYMEHTAMH He IpEAny-
CMaTpHBAeTCsl OlpelesIcHUue pPeasibHbIX TEILJIOBBIX MOTepb H X COOTBETICT-
BME HOPMAaM IIPU BBOAE TEIVIOBhIX CETEU B 3KCILIVATALHIO, TO U3MEHEHUE
TEXHHYECKOTO COCTOAHMS TEIVIOU30JISIMMOHHON KOHCTPYKIMU B IIPOIECCE
IKCILIyaTalMy Olpe/e/isieTcsl JMHAMMKOR U3MEHEHNsT paKTHYeCKUX TeIlIo-
BBIX ITOTEPb IIPM PETYJSIPHOM IIPOBCAEHWH HCIBITAHHH C YCTAHOBJIEHHOM
I[IT3 nepuoAMIHOCTHIO;

ofMHAKOBBbIe 3HaYeHUst cooTHomenmit K mo sugaM npoxnagku (mos-
3eMHON W HAJA3EMHOI) OTPAXKAIOT Pa3JUYHOE TEXHUYECKOE COCTOSTHYUE
TENJONIONSIMOHHDBIX KOHCTPYKIMMA. [N noA3eMHupIX NPOKNAAOK MEHbIie
AManasoH u3MeHeHHs ko3dduuuedtop K npH yxyallleHud TenaoTexXHH-
YeCKUX CBOMCTB U30JALUM, a TaKXKe, KaK MPABUIO, HIKE aOCOJIOTHbIE

sHadenusa K, 4yeM Aisg Hag3eMHOU TPOKIALKH;
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3HAYEHMsI COOTHOIeHMH K /1 TEeNNoBBIX ceTel, M30MAIHA KOTOPbIX
BBITTOJIHEHA MO paHee JNeMCTBOBABHIMM HOPMAaM TEILIOBBIX NMOTEPh M IO
KOTOPBIM CIIPOEKTUPOBAHO OOJBIIMHCTBO JAEHUCTBYIOIIUX CeTEeH, HIDKeE
13-3a OoJiee BBICOKHX AOCOIOTHDIX 3HAYEHMI YAEHbHDLIX TEIUIOBLIX NOTEPD,
yeM IS TeIvioBBIX cetell ¢ uaossimeit no nopMaM CHull 2.04.14—88.

3.4. OnpenesieHNe 3KCILIyaTallMOHHBIX HOPMUPYEMBIX TEILJIOBBIX IIO-
Tepb BCeil ceThi0 HAa OCHOBAHUM AHAJM3a Pe3yJIbTATOB MCHBITAHUH Ha
TIPECTOSIMI IEPHOZ, A TaKXKe COMOCTaBJIEHUHE (PAKTHMECKMX U HOpMa-
THBHbIX 3KCIJIVATAIMOHHBIX TEILJIOBBIX NOTEPb 32 MIPOLUIEANIMN NEPHOL
HOJDKHO OCYIIECTBJSTBCS B COOTBETCTBUM € METOAMYECKMMM YKa3aHUsIMU
10 COCTABJICHHIO SHEPreTHYECKOW XapaKTEPUCTUKH TENJIOBBIX CeTeH IO
[IOKa3aTeJ/I0 TEMJIOBBIX IOTEPD.

ITpunoxenue 1

®OPMbBI TABJINIL UCXO/IHBIX JAHHBIX
U PE3YJBTATOB MCNBITAHUHA

Tabauua 1

MareprHaabHasi XapaKTEPUCTHKA BOASHBIX TEIJIOBBIX CeETeil
Ha Ganance SHepronpeaNpHATHA

Yuactok{ Twun npo- { I'oa ssoaa { HapyxHeit] lnunxa | MarepuansHaa | [lons marte-

cetu | wxnagxw, |e3kcnnya-| auametp {yyactkalxapakrepucruka{puanbHoih xa-
KOHCTPYK- |  Taywo M, m? DaKTEPUCTNKN
s RO THNY Mpo-
Tennosoi KNAAKY UM
M30NALUN KOHCTPYKUNM
R
Tabauya 2

MaTtepuaspHas XapaKTepUCTHKA HCHBITHBAaEMBIX
Y9ACTKOB TENAOBOU CeTH

Yuactok| Tun npoknagku, | HapyxHbiid O6vem MartepuansHan
ceT! KOHCTPYKUUA AnameTp Tpy6o- Xapakrepucruka
TennoBoit NpoBoAa M, m°

“3onauum V, M
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Tabauya 3

peAHeMecCAYHbIC U CpeAHEeroAOBbi¢ TEMIEPATYPhI
OKpYy:Xaloleil cpeabl 1 CETEBOH BOADI

o Teunepa*rypa?emaoﬁ BOAbL
Temneparypa, °C 8 Tpybonposogax, °C

rpyHTa Ha cpegHen HaPYXHOro noganLiem obpaTHOM
rnybuHe 3aneradmns f, | BO3ayxa lg n fo

Tabauua 4

Pacuér noreps Tenna Ha MCHBITAHHLIX YYaCTKaX TENJOBOM CeTH

Yyacrox| Tun npo- | Pacxoa ceTeaon u | Temnepartypa s8oabl| Temnepary-| ®akruue-
CeTH Knaakw, |NOANUTOMHOW BOAbLI,] B HAuane u KoHue | pa OKpy- |Ckue Tenno-
KOHCTPYK- Kr/c (T/4) yqactka, °C alowen |Bblie NoTepw
UnA Ten- cpeabi npuf Q,, BT
NoBOW uenbiTadu- |  (kkan/y)
n3onsuuy ax, °C

1 G | G ] ot | bk

Tabauya 5

Pe3yabTaThl CONOCTABACHHUSA TENJOBBIX HOTEPh

CooTtHoweHue
hakTuuecknx u
orpegeneHHbIX
N0 HOPMAaM
TennoBbix
noTepb K

OnpepgenexlHbte no
HOpMaM Tennossie
notepw, NpuBeeH-
HbI@ K CPEAHEeroao-
BbiM YCAOBUSIM

QF ", BT (kkan/v)

daxKrnyeckue

Tennoswlie norepw,
npuBeAeOHHLIE K
CpeaHerofoBbLiM

ycriosuam Qi , BT
(kkan/v)

YyacTok| Tvn npoknaaxu,
ceTi KOHCTPYKUWUS
TennoBon
V3ONALNK
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IIpunoxenue 2

CIIPABOYHDBIE MATEPHAJIbI

1. HopMu noTeps Tenja H30IMPOBAHHBIMU
BOAAHBIMH TEILIONPOBOJAMM, PACIOJ0KEHHbBIMH
B HEMPOXOAMBIX KaHAJIaX M mpH OeckaHaJbHOIN npoxaajgke
(c pacuernoii cpeaneroosoit rTemneparypoit rpynra +3°C
Ha raybuHe 3aJ10JKeHHN TEMJIONPOBOAOB)

Hopmbi notepe Tenna, BT/M [kkan/(m? « u)]

obpaTHoOro ABYXTPYOHOU Npo- | ABYXTPYOHOW Npo- | ABYXTPYGHOU NPO-
HapyXHbil TennonpoBola | KNaaKu Npy pa3Ho- | KNagKky Npu pasHo- | knagku npu pasHo-
AvameTrp npy cpepHen CTH CpeA\HarcROBLIX[CTY CpeAHerofoBLIXICTN cpegHeroAoBbiX
TPYO du, MM TemnepaType [reMnepartyp BOfb! v|TeMnepaTyp BOALI | TeMnepaTyp BOALI ¥
BOAb rpynTa 52,5°C rpyHTa 65°C rpyuta 75°C
(P =50°C) | (' =e6°C) (1P =90°Cc) | (& =110°C)

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

57 29 (25) 85 (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) 875 (580)

ITpumeuanusn: 1. OrMedeHHbIE 3HAKOM vs« 3HAYEHHSA YAEJpHBIX TENJIOBBIX
IOTEePb NPUBE/EHDbI KAK OLlEHOYHBIE H3-3a OTCYTCTBUS B HopMax
COOTBETCTBYIOLMX 3HAYECHUU YAENAbHBIX TEIIOBBIX NOTEPh AJSA
nojaloutero Tpybdonposoa.

2. YjenbHble TelUIoBble Iorepu st anamerpoB 1220 u 1420 mm
u3-3a ux orcyrcTBusi B Hopmax onpenenennl MeTofoM 3kcrpa-
MOJISILMY U [IPUBEAECHBI KaK PEKOMEH/yeMble 3HaYeHus.
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2. Hopmpl OTEPh TENA OJHUM HIOJHPOBAHHBIM BOASHBIM
TENJONPOBOAOM NpPH HAA3E€MHOM NPOKJa/IKe ¢ pacyeTHON
cCpeAHeroA0Boii Temneparypoii HapyXHoro Bo3gyxa +3°C

Hapy»Hblid
AvaMeTp Hopmb! noteps Tenna, Br/m [kkan / (M° + 4))
TPYO du, MM
PaanocTb cpeaHerofosoi Temneparypbl CeTEBO BOALI B NOAAIOLLOM
uny ooparHoM TpybonpoBoaax M HapyXHoro sosgyxa, °C
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. HopmMpl IIOTHOCTH TEMI0BOI'0 MOTOKA qepea naom:ponamym IOBEPXHOCTh TPYOONPOROAOB

ABYXTpYOHBIX BOAAHBX TENIOBBIX cerel n];omamce B HENPOXOJHKX KAHAAAX,
Br/m [KKM / (M - 9)]
pe— oo e sao8 paGoTSI s o7 Gones 500G
TpybonpoBoA
VSN e T e, e e, e Sy e o e v e
BOAA, MM Cpearerogosasn TemMnepaTypa TENNOHOCATENR, °C

65 | %0 | 9 | so | 110 { so | es | so | 90 | 5o | 110 | s0

25 18(15) | 12(10) | 26(22) | 119 | 3127y { 10 | 16(149 | 11(9) | 23(20) | 1039 | 28(24) | 9(8)
30 19(16) | 13(11) | 27(23) | 12(10) | 33(28) § 11(% ; 17(15 | 12{10) | 24(21) | 11(9) | 30(26) | 10(9)
40 21(18) | 14(12) | 29(25) | 13(11) | 36(31) | 12(1C) - 18{(:5) } 13{11) | 26{(22) | 12(10) | 32(28) | 11(9)
50 | 22(19) | 15(13) | 33(28) | 14(12) | 40(34) [ 13(1) | 20041 ¢ 1412 | 2824 | 13(11) | 35(30) | 12 (10)
65 27(23) } 19(16) | 38(33) | 16(14) | 47 (40) | 14(12) { 23200 , 6014 | 34(29) | 15(13) | 40(34) | 13 (11}
80 20(25) | 20017) | 41(35) | 17(15) | 51(44) | 15(13) } 25(22) § 7¢15) | 36(31) | 16(14) | 44 (38) | 14 (12)
100 33(28) | 22(19) | 46(40) | 19(16) | 57(49) | 17(15) | 28{(24) | 1916} 1 41(35) | 17(15) | 48(41) | 15(13)
125 34(29) | 23(20) | 49(42) | 20(17) | 61(53) | 18(15) | 312N { 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(4T) | 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) | 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) {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) | 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(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) 1126 (108)] 43 (37) | 151 (130)] 37 (32)
800 [130(112)] 72(62) | 181 (156)| 48 (41) 1213 (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 |[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 1204 (176)] 90 (77) |284 (245) 69 (59) |322(277)] 58 (50) | 152 (131)§ 82 (71) [210 (181)| 68 (59) |252 (217)| 56 (48)

CC



4. HopMui nji0oTHOCTE TELI0BOro HOTOKA Yepe3 H30JMPOBAHRYIO NOBEPXHOCTh TPYOONPOBOAOR

HpH ABYXTpy6HOM noA3eMHoN GeckaNalbHOM IPOKAaZKe BOASHLIX TEIIOBHIX cereli,
Br /M [xkxax / (M2 . 9)]

YCnoBHbi# [Mpun uncne yacoe paborsi B rog 5000 u menee

NPOXOL TpybonpoBog,

ySonpo —

Npu yuche yacoe paboTsi B rog Gonee 5000

9¢

BOAQ, MM Cpenneromaaﬂ TeMnepaTypa refllnoHocurens, °
“““““““ 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) 48 (42) 38 (33) 65 (36} 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) 6Q (32) 46 (4Q) 80 (69) 43 (3N
200 77 (66) 59 (91) 101 (87) 54 (46) 66 (87) 50 (43) 83 (77) 48 (41)
250 83 (71) 63 (54) 111 (96) 29 (81) 72 (62) 35 (47} 96 (83} 51 (44)
300 91 (78) 69 (59) 122 (105) 64 (55) 79 (68) 53 (51) 105 (30) 56 (48)
350 101 (87) 75 (65) 133 (115) 69 (59) 86 (74) 65 (56) 113 (87) 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 (1086) 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) g3 (80) 170 (146) 86 (74)
800 169 (146) 122 (105) 226 (195) 109 (94) 140 (121) 102 (88) 186 (160) 93 (80)
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5. HopMbI NIOTHOCTH TENJIOBOro MOTOKA Y€pe3 H3OJIUPOBAHHYIO
NOBEPXHOCTb TPYOOIPOBOAOB NPH PACHOJIOKEHHHE HA OTKPBITOM

YCROBHbIA

npoxog Tpybo-
NpoBOAA, MM

15
20
25
40
50
65
80
100
125
150
200
250
300
350
400
450
500
600
700
800
900
1000

KpyeonuHeiHbie

Bo3xyxe, Br/m [kxaa / (M2 . 1)}

Mpu uucne Yyacos paborei 8 roa | Mpu yucne yacos paboTwl B roa

bonee 5000 5000 » MBHBG
CpeaHsn Temneparypa vennoHocurens, °
5 | 100 ] 150 [ 50 ] 100 ] 150
Hopmb! TUHENAHOA NNOTHOCT TeNNOBOTO NOTOKA, BT/M [kkan / (M° - 4))
10 (9) 20 (17} 30 (26) 11 (10) 22 (19) 34 (29)
11 (10) 22 (19) 34 (29) 13 (11) 25 (22) | 38 (33)
13(11) 25 (22) 37 (32) 156 (13) 28 (24) 42 (36)
15 (13) 29 (25) 44 (38) 18 (15) 33 (28) 49 (42)
17 (15) 31 (27) 47 (40) 19 (16) 36 (31) 53 (46)
19 (16) 36 (31) b4 (46) 23 (20) 41 (35) 61 (53)
21 (18) 39 (34) 58 (60} 25 (22) 45 (39) 66 (57)
24 (21) 43 (37) 84 (656) 280 (24) 50 (43) 73 (63)
27 (23) 49 (42) 70 (60) 32 (28) 66 (48) 81 (70)
30 (26) b4 (40) 77 (66) 35 (30) 83 (54) 89 (77)
37 (32) 85 (66) 93 (80) 44 (38) 77 (68) | 108 (94)
43 (37) 70 (60) 106 (91) | 51 (44) 88 (76) | 125 (108)
49 (42) 84 (72) | 118 (102) | 59 (51) | 101 (87) | 140 (121)
55 (47) 03 (80) |131{(113)1 ©66(57) | 112 (96) | 155 (133)
61 (53) 102 (88) | 142 (122) | 73 (63) | 122 (105) | 170 (146)
65 (66) | 109(94) | 152 (131)| 80(69) | 132 (114) | 182 (157)
71 (61) | 119(102) 1 166 (143)| 8B (76) | 143 (123) | 197 (170)
82 (71) | 136 (117) | 188 (162) { 100 (86) | 165 (142) | 225 (194)
92 (79) | 151 (130) | 209 (180) | 114 (98) | 184 (158) | 250 (215)
103 (89) | 167 (144) §{ 213 (183) | 128 (110) { 205 (177) | 278 (239)
113 (97) | 184 (158) | 253 (218) { 141 (121) | 226 (195) | 306 (263)
124 (107) | 201 (173) | 275 (237) | 155 (133) | 247 (213} | 333 (287)

noBepxHocTU |HOPMBI NOBEPXHOCTHOM NNIOTHOCTH TeNNOBOFO foToka, BT/M [kkan / (M - u)]

BMaMeTPOM
oonee 1020 mMm

o 09
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