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HPEJANCJTIOBHUE

1 PA3PABOTAHbI TexHHYeCKMM KOMHTETOM AcCCOIHAIMA WH)XCHEPOB TI0  OIPEICICHHIO,
BEHTWIALINHY, KOHIUIIMOHUPOBAHUIO BO3/yXa, TEIIOCHAOKEHUIO U CTpouTeabHON Terumodusuke (ABOK),
ArentctBoM 1o  3HeprocOepexenuro  IIpaBurenbctBa  MockBel, MunuctepctBoM  Poccun,
BHUII»HepronpomoM MunromsHepro Poccum.

2 COI'JTACOBAHBI TI'nmaBHBIM ympaBieHHEM CTaHAAPTH3AINH, TEXHHYECKOTO HOPMHPOBAHHUA H
ceprudukanun Munctpost Poccuu.

3 ITPMHSTHI B xauecTBe cBOAA MPaBHII IO MPOSKTHPOBAHHUIO U CTpouTeNsCTBY K CHull 2.04.07-86'
«TemnoBeie ceTw.

BBEJEHUE
CBox mpaBuiI MO NPOESKTUPOBAHUIO TEIUIOBBIX IIYHKTOB COJEPXHT JOIOJIHUTENbHBbIC TpeOOBaHUS,
pPEKOMEHJAMY M CIIPaBOYHBIE MaTepHallbl K JAEHWCTBYIOIEMY HOpMaTUBHOMY aokymeHnty — CHull

2.04.07-86' «TemmoBbie ceTi.

B cBozae npaBun nprBeaeHs! TpeOOBaHUS K 00BEMHO-IUIAHUPOBOYHBIM M KOHCTPYKTUBHBIM PELICHUAM
MOMEIIEHUH TEIUIOBBIX ITyHKTOB, TaHbl PEKOMEHIALUH TI0 PacuyeTy U moadopy o0opynoBaHus, IpuOOpPOB
ydeTa, KOHTposisi U aBromarusauuu, npumenseMbix B LITII u MTII, npuBeneHsl Takke CBEIEHUA IO
UCIIOJIb3YEMbIM TpyOaMm U apMmaTtype.

IIpumenenue cBoma mpaBuwil OyneT CHOCOOCTBOBAaTh MPHUHATYIO 0Oojee SKOHOMHYHBIX HPOEKTHBIX
pEeLIEHU 1 SKOHOMUU TEIUIOBOU HEPIHUH.

IIpu pa3zpaboTke cBOJA MpPaBUII UCIIOJIB30BAHBI MOJIOKEHUS JEMCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB,
MaTepHajbl 3aBOJOB-M3rOTOBUTEICH U Hanbosee 3(h(heKTUBHBIC TEXHUYECKIE PEIEHHsS], IPUHIMABIINECS
0 OTHEIBHBIM 00bekTaM B Poccuiickoit denepariym.

Ilo Mepe HakomeHHs OMbITa MPOEKTUPOBAHUS, CTPOUTEIHCTBA M IKCIUIyaTallMM TEIUIOBBIX ITyHKTOB
Oyner ompeneneHa 3(QQEKTUBHOCTh YCTAaHOBIIEHHBIX IIOJIOKEHWH, Ha OCHOBAaHUM KOTOPHIX OYAyT
BHECEHBI HEOOXOIUMbIE U3MEHEHUS B CBOJ IIPABUJI 1 HOPMATUBHBIE TOKYMEHTHI.

3amMeuaHUss M TPeNIOXKEeHHS [0 COBEPIIEHCTBOBAHUIO CBOJA TMIPaBUJ CIEAyeT HAaNpaBiiTh B
I'maBrexHopMupoBanue Muncrpost Poccun.

CBOJbI ITPABHWJI ITO TIPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

INPOEKTUPOBAHME TEIIJIOBBIX ITYHKTOB
DESING OF HEAT POINTS

Jlara BBemenus 1996-07-01
1 OBIIHUE IMOJIOKEHUS

1.1 Hacrosimue mpaBuia IOMOJHSIOT W Pa3BUBAIOT TPEOOBAHUS MO MPOCKTHPOBAHUIO TEIUIOBBIX
NyHKTOB, coaepskamuecst B CHull 2.04.07-86* «TeruoBble ceT».

[IpaBuia ciie/lyeT UCHOIB30BAaTh INPH MPOSKTHPOBAHUM BHOBbL CTPOSIIUXCS U PEKOHCTPYUPYEMBIX
TEIUIOBBIX MMYHKTOB, MPEAHA3HAYCHHBIX JUIsl TMPUCOCJWHEHUS K TEIUIOBBIM CETSM CHUCTEM OTOILICHHS,
BEHTWIALINY, KOHJUIIMOHUPOBAHUSA BO3[yXa, TOPSYETO BOAOCHAOXKEHHS W  TEXHOJOTUYECKHX
TCIUIOUCIIOJIB3YIOIINX YCTAHOBOK IIPOMBINUICHHBIX WU CEJIbCKOXO03IMCTBEHHBIX Hpe)IHpI/IHTI/Iﬁ, KHNIIbIX U
0OIIIECTBEHHBIX 3[aHHH.

B Tex cimyyasix, KOrJja MOXeET ObITh MPUHSITO HECKOJIBKO PA3THUYHBIX TEXHHUCCKHUX PEIICHHUH, CIeIyeT
IIPOU3BOJUTH 3KOHOMHUYECKUN pacder € Y4€TOM YpPOBHA 1LE€H, MJOJIOBECYHOCTU W HAACKHOCTH
KOHCTPYKITHI, COITMATBHBIX 1 SKOJIOTHUYECKIX (PAKTOPOB, a TAKXKe TpeOOBaHHI 3aKa34YHKa.

1.2 TIpaBuia pacnpoCTPAHSIOTCS HA TEMJIOBBIC MyHKTHI C MTApAMETPAMH TEIJIOHOCHTEJISI: TOpsAYas BOJIA
¢ pabounMm maBnenneM a0 2,5 MIla u temriepatypoit g0 200 °C, map ¢ pabounmM JaBICHHEM B Ipeaeax
ycioBHOTO nasieHus Py no 6,3 Mlla u temmepatypoit mo 440 °C.

IIpaBuia pacmpoCTpaHSIOTCA HA MPOCKTHPOBAHHE TEIUIOBBIX MYHKTOB B TPaHUIAX: OT 3aMOpHON
apMaTyphl TEIJIOBOH CETH W XO3SMCTBEHHO-TUTHEBOT'O BOJOIPOBOJA HA BBOJE B TEIUIOBOW IYHKT JIO
3anopH01‘/'1 apMartypsbIl (BKJ’IIOT-II/ITC.HI)HO) MECTHBIX CUCTEM OTOINICHUSA, BEHTUIANNN, KOHAUITUOHUPOBAHUA
BO3IlyXa, TOPSYETO BOJOCHAOKECHUS W TEXHOJOTHIECKUX MOTPEeOUTEIeH, pacloiOKeHHON B TTOMEIICHUH
TEIUIOBOTO ITYHKTA.



1.3 B TemnoBbIX NMyHKTax IpeAycMaTpPHBACTCs pa3MeIleHHe o0OpyHOBaHUS, apMaTyphl, MpHOOpPOB
KOHTPOJIA, YIIPABJICHUS U aBTOMATH3ALAH, IIOCPEICTBOM KOTOPBIX OCYIIECTBIISIETCS:

npeoOpa3oBaHKe BU/IA TETUIOHOCHUTEIISI MITH €r0 IapaMeTpOB;

KOHTPOJIb MTapaMeTPOB TEINIOHOCUTENS; PETYIMPOBaHUE pacxo/ia TEMNIOHOCUTENS U paclpeiefieHUe ero
0 cUcTeMaM NOTPeOICHNS TEIUIOTH; OTKIIOYEHNE CUCTEM IOTPeOIeHHUS TEIIOTHI;

3aIUTa MECTHBIX CHCTEM OT aBAPUHHOTO MOBBIIICHNS IApaMETPOB TEITIOHOCUTENS;

3aMl0JIHEHUE U TIOAMUTKA CUCTEM NOTPEOJICHHS TETIOTHI;

y4eT TEIJIOBBIX MOTOKOB M PAaCXOJ0B TEIJIOHOCUTENS U KOHICHCATa;

cO0p, OXJaKACHUE, BO3BPAT KOHAEHCATA U KOHTPOJIb €r0 KauecTBa, aKKyMYJINPOBAaHHUE TETIJIOTHI;

BOJIOTIO/ITOTOBKA AJISI CUCTEM TOPSYEro BOJOCHA0KEHHS.

B TemyoBoM myHKTE B 3aBUCMMOCTH OT €r0 HAa3HAYEHHS M KOHKPETHBIX YCIOBHM MpPHUCOEIMHEHUS
noTpeduTeNnell MOTyT OCYIECTBIISTHCS BCE MEPEUNCIICHHbIE (DYHKIIMU MIIM TOJIBKO X YaCTb.

1.4 TennoBbIe MyHKTHI MOAPA3IEIAIOTCS Ha!

WHIWBUAYaTIbHBIE TeruioBble MyHKTH (UTII) — ans npucoeanHeHHus CUCTEM OTOIUICHHMS, BEHTHISILINY,
TOpSIYET0 BOAOCHAOKEHUS U TEXHOJOTMYECKHUX TEIUIOMCIIONb3YOIINX YCTAHOBOK OAHOTO 3/1aHUSI MJIH €TO
YacTH;

UeHTpabHbIe TeroBbie MyHKTHI (L[TTI) — To e, AByX 3aaHuil nim Oosnee.

Homyckaetcs ycrpotictBo LTI mist mprucoequHeHNs CHCTEM TEIUIONIOTPEOICHUS OTHOTO 3[IaHUs, €CITU
JUTSI 3TOTO 3/1aHus TpebyeTcs ycTporicTBo Heckombkux UTII.

1.5 YcrpoiictBo UTII obsi3aTensHO A1 Kaxaoro 3xanus HezaBucuMmo oT Haimwuus LTI, npu aTom B
UTII npenycMaTpuBarOTCs TOJMBKO T€ (PYHKIHMHU, KOTOphle HEOOXOAWUMBI Ul MPHCOCTUHEHUS CHCTEM
MOTPeOIeHS TETUIOTHI TaHHOTO 31aHus U He pexycMotpensl B LITIL

1.6 /1 NpOMBINIICHHBIX U CENLCKOXO3SIMCTBEHHBIX MPEANPHUATHI TPU TEINIOCHA0KEHUHN OT BHEITHUX
WCTOYHUKOB TEIUIOTH M YHCIe 3[aHuil 6ojee oqHoro ycrpoictBo LTI sBisiercst 00g3aTenbHBIM, a TIPU
TEIUIOCHA0OXEHUU OT COOCTBEHHBIX MCTOYHHMKOB TEIUIOTHI HeoOxoaumocTh coopyxenus: LITII cinemyer
OTIpeIeNIATh B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUH TeruiocHaOxkennsa. Momuocts LTI He
perJamMeHTupyeTcs.

1.7 Jna >xkunblx u OOIIECTBEHHBIX 3AaHWN HeoOxomumocTh yctpoiictBa LTI ompenensercs
KOHKPETHBIMHM  YCJIOBUSIMH TEIJIOCHAOXKEHHUs] palioHa CTPOUTEIbCTBA HA OCHOBAHUM TEXHHUKO-
9KOHOMHYECKHX PAacdeToB. B 3aKpBITHIX crcTeMax TemIocHa0KeHUs] peKOMEHIyeTcs MpelycMaTpUBaTh
onuH LTIl Ha MuUKpOpalOH WM TPYMIy 3AaHUNA C PacxoJOM TemioThl B mpexaenax 12—35 MBT (mo
CyMM€ MaKCHMaJbHOTIO TEIUIOBOIO NMOTOKA HAa OTOIUIEHHWE M CPEIHEro TEIUIOBOrO MOTOKAa Ha ropsiee
BOJIOCHA0XECHUE).

[Tpu TernocHa0XeHUH OT KOTEJIBHBIX MOITHOCTEIO 35 MBT 1 MeHee pekoMeHIyeTCs ITPelyCMaTPUBATh
B 31aHusx Tojibko UTTI.

1.8 TemnmocHaOXeHHWE TPOMBINUICHHBIX W CENbCKOXO3MMCTBeHHBIX mpennpuaruii ot  L[TII,
00CITy>KUBAIOIINX KUJIbIE U OOIECTBEHHBIE 3/IaHHS, TIPETyCMaTPUBATh HE PEKOMEH Ty eTCSl.

1.9 B cocTaB npoekTa TEIJIOBOI0 MYHKTa BKIIOYAETCS TEXHUUESCKUM NAcIoPT, COACpKAIIUI:

KpaTKoe ONHMCAaHUE CXEM MPUCOETUHEHUS TOTPEOUTENEH TEIUIOTHI;

pacyeTHbIe Pacxoibl TEIUIOTHl U TEIUIOHOCHTEINIEH M0 KaXKIAOH CUCTEME (JUIs TOPSYero BOJIOCHAOKEHNUS
— cpenHuit 1 MakcUMaibHbI), MBT;

BUJBI TEIUIOHOCHTENIEH U UX mapaMmeTpsl (padouee masienue, Mlla, Temneparypy, °C) Ha BXozxe U Ha
BBIXO/IE€ U3 TEIIOBOTO ITYHKTA;

JIaBJIeHNE B TPyOOIPOBO/IE HAa BBOJIE U BBIBOIE XO3SMCTBEHHO-TTUTHEBOTO BOAONIPOBOIa, MIla;

THII BOJONOJIOrpEBaTesIeil, MOBEPXHOCTh MX HArpeBa, M’, UMCIO CEKIHMil MM ILIACTHH IO CTYIEHSAM
HarpeBa U MOTEPHU AaBJICHUS 110 00EUM cpenam;

THII, KOJIMYECTBO, XapaKTEPUCTUKU 1 MOIITHOCTH HACOCHOTO 000pY/I0BaHMS,;

THI, KOJIMYECTBO M MPOU3BOIUTENHFHOCT 000pyIOBaHUS 7151 00paOOTKH BOJBI I CHCTEM TOPSUYETO
BOJIOCHAOKECHHS:

KOJIMYECTBO M YCTAHOBJIEHHYIO BMECTHMOCTh OaKOB-aKKyMYJISITOPOB TOPSIYEro BOJOCHAOXKEHUS H
KOHJIEHCAaTHBIX OaKOB, MS;

TUI M YUCJIO NMPUOOPOB PEryJMpoBaHMs W NPUOOPOB ydeTa KOJMYECTBA TEIJIOTHL M BOIBI, MOTEPH
JIaBJICHHA B PETYJIUPYIOIIMX KIIaNaHax;

YCTaHOBJICHHYIO CYMMapHYIO MOIIHOCTH 3JIEKTPOOOOpPYJIOBAaHUS, OXKHAAEMOE TOJ0BOE TOTpeOIIeHne
TEIUIOBOM M AIIEKTPUYECKOM SHEPTUH;

OGIIYFO TLIOMIAb, M°, H CTPOUTEIIbHBI 06beM, M°, TOMEIIEHHUII TEIIOBOrO MyHKTA.



2 OBBEMHO-IIVTAHUPOBOYHBIE U KOHCTPYKTHUBHBIE PEHIEHUSA

2.1 TemnoBble MyHKTHI 1O Pa3MEUICHUIO HA TCHEPAJIbHOM IUIaHE MOAPA3AESIIOTCS Ha OTICIBHO
CTOSIIINE, IPUCTPOCHHBIE K 3IaHUSIM 1 COOPY)KEHUSIM U BCTPOSHHBIE B 3[JaHUS K COOPY>KEHHS.

2.2 OObEeMHO-TUITAaHHPOBOYHBIE W  KOHCTPYKTHBHBIC PpEIICHHUS TEIUIOBBIX IYHKTOB  JIOJDKHBI
ynoBneTBopaTh TpeboBanusm CHull 2.09.02-85*. [lpu pasmenieHUd BCTPOCHHBIX W TPUCTPOCHHBIX
TEIUIOBBIX IMyHKTOB JIOJDKHBI coOmofatbesi Takke TpeboBanus CHull Ha mpoekTupoBaHue 31aHHM, B
KOTOPBIX OHU Pa3MEIIA0TCS WIH K KOTOPBIM OHH MTPHUCTPOEHBI.

2.3 Tlom BBIOOpPE MAaTEpHANIOB JUIS CTPOUTEIBHBIX KOHCTPYKIIMH TEIUIOBBIX ITyHKTOB CIIAYET
IPUHAMATB BIAXHbIHA pexxuM nomenerns cornacao CHull ((-3-79 (u3z. 1995 1.).

24 Jlns  3alIUTBl  CTPOUTEIBHBIX  KOHCTPYKIUH OT KOPPO3MM  JOJDKHBI — NPHUMEHSTHCS
AHTUKOPPO3HOHHBIC MaTePHajIbl B COOTBETCTBUU ¢ TpeboBanusmu CHull 2.03.11-85.

2.5 3p1aHusl OTACNBHO CTOSIIMX W MPUCTPOSHHBIX TEIJIOBBIX IMyHKTOB NOJKHBI ObITH (, Il mmm (((a
CTEIEHEN OTHECTOMKOCTH.

B orpaxkmaroniix KOHCTPYKIHAX MOMEIIEHUH HE JOMTyCKaeTCs MPUMEHEHNE CHIIMKATHOTO KUPITHYa.

Bremnue ¢opmbl, MaTepual W UBET HAPYKHBIX OTPAKIAOIINX KOHCTPYKIHHA PEKOMEHIYeTCs
BBIOMpATh, YYUTHIBAS APXUTEKTYPHBIH OOIUK PACMOJIOKEHHBIX BOJHM3HM 3JaHUM M COOPYXKCHUH WU
3IaHUH, K KOTOPHIM TEIUIOBBIE TTYHKTHI IIPUCTPAUBAIOTCSL.

2.6 K ueHTpanbHBIM TEIUIOBBIM MYHKTaM CIEAYET MpelyCMaTpPUBATh MPOE3Ibl C TBEPIBIM MOKPHITHEM
Y TJIOIIAIKY [T BPEMEHHOTO CKIIaIUPOBaHUsI 000PYIOBaHUS TIPH MTPOU3BOJCTBE PEMOHTHBIX paboT.

2.7 B IITII ¢ mocTOSHHBIM OOCIY>KHBAIOLIUM TEPCOHATIOM CIIEAYeT MpeaycCMaTpuBaTh YOOPHYIO C
YMBIBaJTbHIUKOM, TIKaQ IS XpaHEHUS OIS, MECTO ISl TPHUeMa MTHTIIH.

IIpu HEBO3MOXKHOCTH O0ECIICUUTh CAMOTEYHBIN OTBOJI CTOKOB OT YOOPHOU B KaHAJIU3al[MOHHYIO CETh
canyzen B L[TII momyckaercs He NIpeaycCMaTpUBaTh MpPH OOECICYCHHU BO3MOXKHOCTH HCIIOJIB30BaTh
yOOpHYIO B OMIDKaUIINX K TETIOBOMY ITyHKTY 3[aHHSIX, HO He qaiee 50 M.

2.8 lHmuBuayanbHbBIE TETIOBBIE ITYHKTHI TOJKHBI OBITh BCTPOSHHBIMH B OOCITY)KHBaeMbIe MU 3/IaHUS
W pa3MeliaThCs B OTICNIBHBIX MOMEIICHUSIX Ha TIEPBOM dTa)Xe Yy HApPYKHBIX CTeH 37aHus. Jlomyckaercs
pasmemiath UTII B TeXHUYECKUX MOANONBAX WIH a MOJBAIAX 3JAHUN U COOPYKEHUH.

2.9 Uenrpamsusie TeruoBsle mMyHKTH (LITII) crmexyer, xak mpaBwiio, mpemycMaTpHUBaTh OTIEIHHO
cTosiMu. PexoMenayercst 6JI0KHpOBaTh UX C JPYTUMHE MTPOU3BOJCTBEHHBIMH ITOMEIICHUSIMH.

Honyckaercst mnpenycmarpuBate LTIl mnpuCTpOeHHBIMH K  3[aHUSIM  HJIM  BCTPOCHHBIMH B
00IIecCTBeHHbIE, a/IMHHUCTPATUBHO-OBITOBEIE HITH IPOU3BOJICTBEHHEIE 3/IaHUS U COOPYKEHHUSI.

2.10 Ilpm pa3MmelieHHHd TEIUIOBBIX IIYHKTOB, OOOPYJIOBAaHHBIX HACOCaMH, BHYTPH JKWIBIX,
OOIIECTBEHHBIX, AJMUHHCTPATUBHO-OBITOBBIX 3JaHWi, a Takke B MPOM3BOACTBEHHBIX 3JaHUSX, K
KOTOPBIM TIPEIBSBISIOTCS IMOBBIIICHHBIE TPEOOBAHUS 10 JOMYCTUMBIM YPOBHSM IyMa W BHOpanuu B
MTOMEIIEHISIX M Ha Pa00YMX MECTaX, IOJKHBI BRITIONHATHCS TpeboBanus pas. 10.

2.11 3paHus OTHENBHO CTOSANIMX W MPUCTPOSHHBIX TETUIOBBIX IMyHKTOB JOJDKHBI MPEIyCMAaTPUBATHCS
OJTHOATAXXHBIMH, JOMYCKAETCS COOpPYKaThb B HHX TOJBAIbBI JUIsl pazMelieHuss o0opyaoBaHUs, cOopa,
OXJIKJICHUSI U TIEpeKauyKy KOHJIEHCATa U COOPYKEHHUS KaHATM3AIINH.

OTneNnbHO CTOSIINE TETUIOBBIE MMyHKTHI JJOMYCKAETCsl MPEAyCMaTPUBATh MOI3EMHBIMU ITPH YCIOBUH:

OTCYTCTBHSI TPYHTOBBIX BOJ B paiiOHE CTPOMTEIbCTBA M TIEPMETH3AalMU BBOJOB WH)KEHEPHBIX
KOMMYHUKAllMd B 37aHHWE TEIUIOBOTO IYHKTA, WCKIIOYAIOMIeH BO3MOXKHOCTH 3aTOIUICHHS TEIJIOBOTO
MyHKTa KaHAJIU3aI[MOHHBIMH, TTABOJKOBBIMHU U IPYTHMHU BOJIAMHU;

o0ecreveHnsi CaMOTEYHOT0 OTBO/IA BOJIBI U3 TPYOOTIPOBOJIOB TEIIJIOBOTO MYHKTA;

o0ecrieyeHns] aBTOMAaTU3UPOBAHHOW PabOTBHI OOOPYHOBAaHMS TEIUIOBOIO IYHKTa 0€3 IOCTOSHHOTO
OOCIIy’)KMBAIOILIETO TepcoHalla ¢ aBapuHHOW CHUTHAIM3AMEed M YaCTHYHBIM JAWCTaHLIMOHHBIM
YIPaBICHUEM C AUCIIETIEPCKOTO MTyHKTA.

2.12 Tlo B3pbHIBOIIOYKAPHOU ¥ TTOKAPHOW OMMACHOCTH MTOMEIICHUS TEIUIOBBIX ITyHKTOB CJIETyeT OTHOCHTH
K KaTeropuu /1.

2.13 TerutoBble MyHKTHI JOMYCKaeTCsl pa3MeliaTh B MPOU3BOJICTBEHHBIX IMMOMENICHUSIX KaTeropuit I u
J, a Taxke B TEXHUYECKHX TMOJBAAX W TOIIMOJBIX JKUIBIX W OOIIECTBEHHBIX 37aHui. [Ipu sTOM
MOMEIIEHUs] TEIUIOBBIX MYHKTOB JOJDKHBI OTHENSATHCA OT OTHX IIOMELICHHH OrpaKICHHSIMHU
(meperopoakamu), MPEeAOTBPAIIAIOIIMMH JIOCTYI TOCTOPOHHUX JIML B TEIUIOBOM ITyHKT.

2.14 Tlpu pa3paboTke 00bEMHO-IIJIAHUPOBOYHBIX W KOHCTPYKTHBHBIX PEIICHHH OTJENHHO CTOSIINX U
NPUCTPOCHHBIX  37aHUIM  TEIJIOBBIX  IMYHKTOB, MpEIHA3HAYCHHBIX JUIsi  MPOMBIIUICHHBIX U
CEJIbCKOXO3SIMCTBEHHBIX ~ MPEANPUSITHH, PEKOMEHIyeTCsl  IMpeaycMaTpuBaTh  BO3MOXKHOCTb — HMX
MOCTIEAYIOIETO PACIITUPEHUSI.
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2.15 BerpoeHHbBIE B 37aHUS TEIUIOBBIC ITYHKTHI CIIEAYET pa3MelIaTh y HApYKHBIX CTCH 37aHUH Ha
paccTostHUHM He 0ostee 12 M OT BBIXOJIa U3 OTUX 3TaHHM.

2.16 13 BCTpOCHHBIX B 3[aHUS TEIUIOBBIX MyHKTOB JOJKHBI IPELyCMATPUBATHCS BHIXO/bI:

NpY JUIMHE TIOMEIIEHHS TEeTUIOBOTO MyHKTa 12 M U MEHee U PacloiIOKEHUU €ro Ha PacCTOSHUM MEHee
12 M oT BBIXOJa U3 3[aHUS HAPY>Ky — OJUH BBIXOJ HApYKy depe3 KOPUIOP UM JIECTHUYHYIO KIETKY;

IpU JUIMHE MOMEIIEHHsI TETJIOBOro MyHKTa 12 M U MEHee M PacHOoI0KEHUH €ro Ha paccTOsHUU Oojee
12 M OT BBIXOJa U3 34aHUSI — OJUH CaMOCTOSITEIIbHBIN BBIXOJ HAPYXKY;

IpY JUIMHE MOMEIIEHUs TEeNJIOBOro IyHKTa Oosee 12 M — 1Ba BBIXOJa, OAMH M3 KOTOPBIX JOJDKEH
OBITH HEMIOCPEACTBEHHO HAPYKy, BTOPOH — 4epe3 KOPUAOP WK JIECCTHUYHYIO KIETKY.

[TomMerieHus TEIIOBBIX MYHKTOB € TEIJIOHOCUTENIEM napoM AasierneM Oomnee 1,0 MIla nomkHbI nMeTh
HE MEHee JABYX BBIXOJI0B HE3aBHCHUMO OT rabapuTa IOMELICHNUSI.

2.17 B moa3eMHBIX OTIETBHO CTOSIIUX WM MPUCTPOCHHBIX TEIUIOBBIX ITyHKTAaX JOMYCKAeTCsl BTOPOH
BBIXOJ] MpeIyCMaTpUBaTh Yepe3 MPHUCTPOCHHYIO LIAXTY C JIOKOM HWIIM 4Yepe3 JIOK B MEPEKPBHITHH, a B
TEIUIOBBIX MYHKTaX, Pa3MEIIaeMbIX B TEXHHYECKUX MOAMONbSIX WM MOJBANAX 3IaHHH, — 4Yepe3 JIOK B
CTCHE.

2.18 JlBepu u BOpoTa M3 TEIUIOBOI'O IMYHKTA JOJDKHBI OTKPBIBATHCS M3 MOMELICHHS WM 30aHUS
TEIIOBOTO IyHKTa OT ceOsl.

2.19 OOGopymoBaHHE TEIIOBHIX ITYHKTOB PEKOMEHAYETCS MPUMEHSTh B OJIOYHOM WCIOJTHEHUH, IS
4ero HeoOX0IUMO:

NPUHUMATB BOJIOIIOJIOTPEBATENH, HACOCHl U APYroe 00OpynoBaHHE B OJIOKaX 3aBOJCKOW TOTOBHOCTH;
NPUHUMATh YKPYITHEHHBIE MOHTaKHbIE OJIOKH TPYOOIIPOBOJIOB;

YKPYITHATh TEXHOJIOTHYECKH CBS3aHHOE MEXIY c000i 000pymOBaHUE B TPaHCIOPTAOEIbHbBIE OJOKH C
TpybonpoBoaamu, apmatypoit, KHUI1, anextporexunieckuM 000pyI0BaHUEM U TETUIOBON M30JISIIUEH.

2.20 MuHUMaJbHBIE PACCTOSHUS B CBETY OT CTPOUTEIBHBIX KOHCTPYKIMH 10 TPYyOOIIPOBOIOB,
000pYIOBaHMs, apMaTypbl, MEXIY IOBEPXHOCTSIMH TEIUIOM30JSIIMOHHBIX KOHCTPYKIMH CMEXKHBIX
TpyOOIPOBOMAOB, a TAKXKE IIUPHUHY HPOXOJ0B MEXIY CTPOUTENBHBIMU KOHCTPYKLUHUSIMHA U 000PYAOBaHUEM
(B CBETY) cleayeT NPUHUMATH 10 Tpuil. 1.

2.21 BpicoTy mMOMENmEHHHA OT OTMETKHM YHWCTOTO TMoJIa A0 HHU3a BBICTYNAIOMMX KOHCTPYKIIMHA
MEPEeKphITHA (B CBETY) PEKOMEHIyeTCs NpUHUMaTh He MeHee, M: 1 HazemHbix LTIl — 4.2; ansa
moa3eMubix — 3,6; st UTIT — 2,2.

IIpu paszmemienuu WTII B noaBalibHBIX W IIOKOJIBHBIX TOMEHIEHUSIX, @ TaKXke€ B TEXHUYECKHX
NOJMNONBAX 3[aHUH JONMYCKAaeTCcsd NMPUHUMATh BBICOTY HMOMEIIEHHH M CBOOOAHBIX NMPOXOAOB K HUM HE
menee 1,8 M.

2.22 B UEHTpanbHOM TEMJIOBOM WYHKTE CIEIyeT NpeAyCMaTpuBaTh MOHTaXHYIO (PEMOHTHYIO)
IUIOILAAKY.

PasMepbl MOHTaXHOH MJIOIIAAKK B IUJIAHE CIIEAYET ONpeneNaTh MO radaputry Hambosiee KPYIHOU
eIMHUIBI 00OpYIOBAaHHS (KpOME OAKOB BMECTHMOCTBIO Oonmee 3 M°) mim 6I0Ka 0GOPYIOBAaHHS W
TpyOOIPOBOIOB, MOCTABJIIEMOTO JUISI MOHTa)Ka B COOpPaHHOM BHJIE, C OOECIeUeHHEM MPOX0Ja BOKPYT
Hero He MeHee 0,7 M.

Jns  mpou3BOACTBA MENIKOTO pPEMOHTa O0OpyIOBaHWS, TPUOOPOB H  apMaTypbl CleIyeT
NpeyCcMaTpUBaTh MECTO JIJIsl yCTAHOBKH BEPCTaKa.

2.23 KonyieHcaTHble 6aKki H GaKku-aKKyMyJISTOPb BMECTHMOCTBIO OoJiee 3 M° cliefyeT yCTaHABINBATH
BHE MOMEIICHHsI TEeIJIOBBIX MYHKTOB HAa OTKPBITHIX IUTOMaaKax. [Ipy 3TOM HOJKHBI IPEayCMaTpUBAThCS
TETUIOBAast U3OJSIHS OAKOB, YCTPOWCTBO THAPO3aTBOPOB, BCTPOCHHBIX HETIOCPEJCTBEHHO B 0akK, a Takxke
YCTPOMCTBO OTpaKJICHWH BBICOTOW He MeHee 1,6 M Ha paccTosHuUM He Oonee 1,5 M OT MOBEPXHOCTH
0aKoB, MpeI0TBpaLIaloIIee JOCTYI MOCTOPOHHUX JIUI] K OaKaM.

2.24 Jlns MoHTaka 00OpYyIOBaHUS, TadapUThl KOTOPOTO NPEBBINIAIOT pa3Mephl IBepel, a Ha3eMHbBIX
TEIUIOBBIX MYHKTAX CIIelyeT MpelyCMaTPUBATh MOHTaXKHBIE POEMBI HJIH BOPOTA B CTCHAX.

[Ipu sToM pazMepbl MOHTaKHOTO IMpoeMa M BOPOT MOKHBI ObiTh Ha 0,2 M Oonbiie rabapura
HauOOJIBIIEr0 000PYIOBaHUS WK OJI0OKa TPYOOIPOBOIOB.

2.25 TlpemycMaTpuBaTh POEMBI ISl €CTECTBEHHOTO OCBEIIICHHUS TETIOBBIX ITyHKTOB HE TpeOyeTcs.

2.26 Jlns1 mepeMerieHusl 000pyIOBaHUS U apMaTyphl M HEPa3beMHBIX YacTeil 0J10K0B 000pyIoBaHUs
CIIeyeT MpeayCMaTpUBaTh HHBEHTAPHbIE TOJbEMHO-TPAHCIIOPTHBIE YCTPOHUCTBA.

CranuoHapHbIe 110/lbeMHO-TPAHCIIOPTHBIE YCTPOMCTBA CIEeyeT MpelyCMaTpUBATh:

MIpH Macce mepeMeniaeMoro rpy3a or 150 kr 7o 1 T — MOHOPENBCH C PYYHBIMHU TaJISIMH U KOIIKaMH
WJIN KpaHbl OABECHBIE PyYHBIE OHOOAIOUHBIE;

TO ke, 6oJieB 1 10 2 T— KpaHbI MOJBECHBIE PYYHBIE OTHOOAIOYHEIE;

5



TO Ke, 0oJiee 2 T — KpaHbI MMOABECHBIC DICKTPUICCKUE OJHOOATIOUHEIE.

HomyckaeTcst mpemycMaTpuBaTh BO3MOXKHOCTb HCIOJB30BaHUS TEPEABIDKHBIX MAaloradapuTHBIX
M0TbEMHO-TPAHCIIOPTHBIX CPEICTB MPH YCIOBUU OOecIieueHus Bbe3a U MepeIBIKCHUS TPAHCIIOPTHBIX
CPEJICTB MO TEMJIOBOMY ITYHKTY

CpencTBa MexaHM3aI[MH MOTYT OBITh YTOYHEHBI MPOEKTHON OpraHM3amuell mpu pa3paboTKe MpPOeKTa
JUTSL KOHKPETHBIX yCIIOBHIA.

2.27 Jlns croka BOIBI IOJBI CleAyeT MpoekTupoBaTh ¢ ykioHoM 0,01 B CTOpoHy Tpama wWin
BOJIOCOOPHOTO MpHUAMKa. MUHUMABHBIE Pa3Mephl BOJOCOOPHOTO MPHUSMKA JOIDKHBI OBITh, KaK MPaBUIIO,
B utane He meHee 0,5 x 0,5 M nipu rnyoune He Meree 0,8 M. [IpusMOK TOJKEH OBITh MEPEKPHIT CheMHOMN
PELLIETKOM.

2.28 B mnomemeHusX TEIUIOBBIX MYHKTOB CJEAyeT TMpelycMaTpuBaTh OTAEIKY OTpaKACHHUN
JIONITOBEYHBIMH, BIArOCTOMKAMH MaTepHallaMH, [OMYCKAIOMIMMH JIETKYI0 OYHCTKY, TIpU HTOM
HEOO0XOTUMO BBITIOIHUTH:

HITYKaTypKy Ha3eMHOH YacTH KUPITUYHBIX CTEH;

3aTHPKY IEMEHTHBIM PacTBOPOM 3arTyOJIeHHON 9acTH OETOHHBIX CTEH;

pacIIMBKY IIBOB MAaHENBHBIX CTEH; MOOENKY TOTOIKOB;

0CTOHHOE WM TUTUTOYHOE TIOKPBITHE TIOJIOB.

CTeHBI TETUIOBBIX MYyHKTOB IMOKPBIBAOTCA TUIMTKAMU WM OKPAIIMBAIOTCS Ha BBICOTY 1,5 M OT moma
MAaCJISTHOM HMITU IPYTOM BOJOCTOMKOW KPacKoW, BhINIE 1,5 M OT moia — KJIeeBOW WM IpYrod MoJ00HON
KPaCKOM.

2.29 B TemoBBIX IYHKTaxX CJEIyeT MPelyCMaTpPHBAaTh OTKPBHITYIO NpoKiIanky TpyO. Jlomyckaercs
MIPOKJIa/IKa TPyO B KaHaJax, BEPX MEPEKPHITHS KOTOPBIX COBMEIIAETCS C YPOBHEM YUCTOTO T0JIa, €CITH 110
3TUM KaHajlaM He MPOMCXOJUT MOMaJaHus B TEIUIOBOM IYHKT B3PHIBOOMACHBIX WJIM TOPIOYMX Ta3oB U
KUIKOCTEH.

Kanajs! 1OKHBI UMETH ChEMHBIE TIEPEKPBITUS €IMHUIHOM Maccoi He Oomee 30 Kr.

JIHO KaHANOB JOKHO UMETh MPOIONIbHEIH YKIOH HEe MeHee 0,02 B cCTOpOHY BOJOCOOPHOTO TIPHUSIMKA.

2.30 Jlns oOciyxuBaHusl 000pyIOBaHUS U apMaTypbl, PaCIIOJIOKEHHBIX Ha BBICOTE OT 1,5 10 2,5 M oT
MoJia, JTOJDKHBI TpeayCcMaTpUBaThCS IMEpEeABIKHBIE WIM MEPEeHOCHbIE KOHCTPYKUMHU (TUiomanku). B
CIy4asX HEBO3MOXXHOCTH CO3JIaHUS TPOXOJOB JJs TMEPEeNBIKHBIX IUIOMIANOK, a TaKkke s
oOcyxuBaHusI 000pYIOBaHHMS W apMaTypbl, PacIOJIOKEHHBIX Ha BhICOTE 2,5 M u OoJiee, HEOOXOIMMO
MpeycMaTpuBaTh CTallMOHApHBIE IUIOMAAKK MmupuHOW 0,6 M C OrpaXXJIeHHSAMH U TOCTOSHHBIMU
necTHUIIAaMU. PaccTosiHMEe OT ypOBHS CTAaIMOHAPHOH IJIOMIAKK J0 TIOTOJKA JIOJDKHO OBITh HEe MeHee 1,8
M.

2.31 B nmomenieHMsX TEIUIOBBIX IIYHKTOB JIONyCKAaeTCs pa3MeliaTh O00OpyAOBaHHE CHUCTEM
XO3SIICTBEHHO-TTUTREBOTO M TPOTHBOIIOKAPHOTO BOJOCHAOKEHUS 3NIaHUS, B TOM YHCJIE HACOCHBIS
YCTaHOBKH, a B IOMEUICHUAX PUCTPOSHHBIX W BCTPOSHHBIX TEIDIOBHIX ITyHKTOB — TaKXe 000py/I0BaHHE
MPUTOYHBIX BEHTHIISIIMOHHBIX CHCTEM, OOCTYKHBAIOLIUX MTPOU3BOJICTBEHHBIE MOMEIICHUS KaTeropuii B,
I', J1 o B3pBIBOIIOYXKAPHOW OMACHOCTH W 3JIMUHUCTPATHBHO-OBITOBBIC TOMEIICHUSL.

2.32 MuHUMaIBHOE PACCTOSIHUE OT Kpasl MOJBIKHBIX OITOP JI0 Kpasi OMIOPHBIX KOHCTPYKIUH (TpaBepc,
KPOHIITEHHOB, OMOPHBIX MOJYIIEK) TPYyOOIPOBOJIOB JOJKHO OOECleunBaTh MaKCHMAIBHO BO3MOXKHOE
CMeIlleHne OmNopbl B OOKOBOM HampaBiIeHUH ¢ 3amacoMm He meHee 50 mMm. Kpome Toro MuHMMAaibHOE
paccTosiHUe OT Kpasi TpaBepChl MM KPOHIITEHHA 10 OCH TPYyOb! MoikHO ObITh He MeHee 1,0 Dy (tme Dy
— YCJIOBHBIN TMaMeTp TpyObI)

2.33 PaccrosiHMe OT TIOBEPXHOCTH TEILJIOM3OJIALIMOHHON KOHCTPYKIMM TpyOOmpoBoja 0
CTPOUTENBHBIX KOHCTPYKIMHN 3[aHUs WX A0 MOBEPXHOCTH TEIUIOM3OJIALIMOHHON KOHCTPYKIIMU APYTroro
TpyOOIpoBoAa T0JHKHO OBITH B CBETY HE MeHee 30 MM ¢ y4eTOM NepeMeleH s TPYOOpoBoAa.

2.34 B TemnoBBIX IyHKTax JOIMyCKaeTcs K TPYOONpPOBOJAaM OOJBIIErO JMaMeTpa KpemuTh
TPYyOOIPOBO/IBI MEHBIIIETO AHAMETPA MPH pacdeTe TPyO Ha MPOYHOCTb.

2.35 IlpoxiiagKy BOZOMPOBOJA CIEAYET MpelycMaTpUBaTh B OJAHOM PSAYy WM HOJ TPyOOIpoBOgaMH
TEIUIOBBIX CETEH, MpH 3TOM HEOOXOJWMO BBIOJNHITH TEIIOBYIO HM3OJIALUIO BOJONPOBOJA JUIS
WCKIJTFOUCHHUsT 00pa30BaHuUs KOHICHCATa Ha TOBEPXHOCTH BOJIOTIPOBOTHBIX TPYO.

2.36 B TemnoBBIX MyHKTax NOJAIOLIMKA TPyOOIpOBOJ CiledyeT pacrojaraTh CrpaBa OT OOpaTHOrO
TpybonpoBoa (10 X0y TEIUIOHOCHTEINS B MMOJAI0IIEM TPYOOIPOBO/E) MPU NPOKIIAAKE TPYOOIIPOBOAOB B
OJTHOM pSAy.



3NNIPUCOEJUMHEHUME CUCTEM INIOTPEBJIEHUSA TEIVIOTHI K
TEIIJIOBBIM CETSAM

3.1 IlpucoenuHenne cucTeM NOTPEOICHHUS TETUIOTHI CIEAYET BBIMIONHATH C YUYETOM THAPABINIECKOTO
pexknMa paboThl TEIUIOBBIX CeTell (Mbe30oMeTprudecKoro rpaduka) u rpaguka W3MEHEHUS TeMIepaTyphl
TETUIOHOCHTEISI B 3aBICHMOCTH OT U3MEHEHHS TeMITepPaTyphl HAPYKHOTO BO3AyXa.

3.2 PacyeTHas TemIiiepaTypa BOJABI B MOAAIOUIMX TPYOOMpPOBOJAaX BOISHBIX TEIUIOBBIX CETEH IOCTe
LTII mpu mpucOeAMHEHHWH CHUCTEM OTOIUIEHWS 3[aHUil MO 3aBUCHMOW CXeM€ JOJKHA MPUHUMAThCA
paBHOW pacyeTHOHN TeMIiepaType BOABI B MozaromeM TpyOompoBojae TerioBbix cereid no LTI, Ho He
BoIme 150 °C.

3.3 CucteMsl OTOTUICHUS, BEHTWISAIUKA ¥ KOHIUIMOHUPOBAHMS BO3JyXa IOJDKHBI TPUCOSAUHATHCSA K
JIBYXTPYOHBIM BOJSTHBIM TETUTOBBIM CETSIM, KaK MPAaBHIIO, TIO 3aBICHMOI CXeMe.

ITo He3aBucHMOW cxeMe, NpeaycMaTpUBAIOIIEH YCTaHOBKY BOJOIOJOTpeBaTeiet, IOMyCcKaeTCs
NPUCOCANHATb. CHUCTEMBbI OTOIUICHHsI 12-3TaXHBIX 3JaHMKA W Bbime (Wwin Ooixee 36 M); CHCTEMBI
OTOIUICHUS, BEHTWIIIIMA ¥ KOHIWIIMOHUPOBAHHS BO3IyXa 3MaHUN IPH THAPABINYECKUX YCIOBHIX,
W3TIOKEHHBIX B I1. 3.5, a TaK)Ke CHCTEMBI OTOTUIEHHUS 3JaHUN B OTKPBITHIX CUCTEMAaX TEIJIOCHAOKEHUS TIpH
HEBO3MOXKHOCTH 00ecriedeHus1 Tpe0yeMoro KauecTBa BOJIbI

3.4 CucTeMbl OTOIIJICHHS 3IaHUH CIIENYeT MPUCOSAUHATE K TETUIOBBIM CETSIM:

HETMIOCPEICTBEHHO TIPH COBMA/ICHUH THAPABINYECKOTO W TEMIEPATYPHOTO PEKUMOB TEIUIOBOW CETH H
MeCTHOH cucTeMbl. IIpi 3TOM cieayer yumrthiBaTh Tpebosamms npwi. 11 CHull 2.04.05-910 u
O6CCHC‘II/IBaTI) HEBCKUIIAEMOCTb neperpeTOI‘/'l BOAbl IpHU AJUHAMHYECKOM H CTAaTUYCCKOM PCIKUMAX
CUCTEMBI:

qepe3 IdJieBaTop IMpu HCO6XOI[I/IMOCTI/I CHMIXCHHA TEMIICPpATYpbl BOABI B CHUCTEMC OTOIUICHUA H
pacronaracMoM Harope nepes dIeBaTOpOM, JOCTATOYHOM JJIsl €T0 PadOTHI;

yepe3 CMEeCUTENbHBIE HACOCHI TMPH HEOOXOJUMOCTH CHIDKEHHSI TEMIIEpaTyphl BOJBI a CHCTEME
OTOIUICHHSI W pacHojiaraéMoOM Hamope, HEAOCTaTOYHOM HJsi paloThI 3ieBaTopa, a TakkKe INpu
OCYILIECTBIICHUH aBTOMATHYECKOT'O PEryIMPOBAHUS CHCTEMBI.

35 HpI/I MMPUCOCAMHCHNU CUCTEM OTOIICHUA W BEHTHUJIAIUU K TCIIJIOBBIM CCTAM I10 3aBUCHUMOM cXeMe
JUTSL OTKPBITOM M 3aKPBITON CHCTEM TEIUIOCHAOXEHHSI B COOTBETCTBHH C MBE30OMETPHUUECKUM TpaduKoM
CIIelyeT MpeycMaTpUBaTh.

a) MpH pacroyiaraeéMoOM Harope B TEIJIOBOW CETH Mepe]| TEeMJIOBBIM MYHKTOM, HEIOCTATOYHOM JUIs
MIPEOOJICHUS THIPABINIECKOTO COMPOTUBIICHHS TPYOOIIPOBOIOB U 00OPYIOBAaHHUS TEIIOBOTO IMTyHKTA U
cucteM motpeOieHus TernoTsl nocie TII, — momkaumBaronme Hacochl HA OOpaTHOM TPYyOOIpPOBOIE
nepea BBIXOJOM M3 TEIUIOBOIO MyHKTAa. EciaW Tpu 3TOM JaBleHWEe B OOpaTHOM TpyOOIIpoBO/JIE
MIPUCOEIUHSAEMBIX CHCTEM Oy/leT HIDKE CTAaTHYECKOTO JIABJIICHUS B OTHX CHCTEMAaX, MOJKAYMBAIOIIAN
HACOC JIOJDKEH YCTaHABIIMBATHCS Ha MOIA0IIEM TPYOOIIPOBO/IE;

0) Tpu JaBleHHMH B TMOJAIOIIEM TPYyOONpOBOJAE TEIUIOBOH CETH Tepel TEIUIOBBIM ITYHKTOM,
HEJIOCTATOYHOM JIJIsl o0ecTieueHrss HeBCKUTIAHUST BOAIBI (TIPH pacueTHOM TeMIeparype) a BEpXHUX TOUYKax
MPUCOEIMHEHHBIX CHCTEM MOTPEOJIeHNS TEIUIOThl, — TIOJKAYMBAIOIIAE HACOCHI Ha TIOJAroIIeM
TpyOOmpoBo/Ie HAa BBOJIE B TETNIOBOH ITyHKT:

B) NpH JABJICHUH B MOJAIOIIEM TPYOOIPOBOJE TEIJIOBOM CETH Iepes] TEIUIOBBIM IYHKTOM HHWXKE
CTaTHYECKOTO JABJICHUS B CHCTEMaX MOTPEOJICHUS TETIOTHl — TOKAYMBAOIINE HACOCH! Ha TIOJAFOIIEeM
TpyOompoBose Ha BBOAE B TEIJIOBOM IYHKT M PETyJIsATOp [HaBieHHs «10 ceds» Ha oOpaTHOM
TpyOOIIPOBO/I€ HAa BBIXOJIE U3 TEIUIOBOTO IMTYHKTA;

I) TpUd CTaTUYECKOM JaBJICHWH B TEIUIOBOW CETH HWXKE CTATHYECKOrO [aBJICHHS B CHUCTEMax
noTpeOJIeHNsI TEIUIOThl — PEryJIsTOp NABIEHUS «I0 ceds» Ha oOpaTHOM TpPyOONpOBOjAE Ha BBIXOZAC W3
TEIIOBOTO IyHKTA, a Ha MOJIAI0IeM TPYOOIIPOBO/IE Ha BBOJIE B TEILIOBOM IMTyHKT — OOpaTHBIN KiIalaH;

) TpY JaBI€HWH B OOpaTHOM TpPyOONpPOBONE TEIUIOBOW CETH TOCJIE TEMIOBOTO IYHKTAa HUXKE
CTaTUYECKOro NAaBJICHHUS B CHCTEMax MOTPEOJIEHUS TEIUIOTHl IPH Pa3iIMYHBIX PeKUMax paboThl ceTu (B
TOM 4YHCIie TIPH MaKCHMAaJILHOM BOJIOpa30ope M3 0OpaTHOrO0 TPYOONpPOBOZA B OTKPBITBIX CHCTEMax
BOJIOCHAOXKEHHSI) — PETyNSATOp JaBICHUS «10 cebOs» Ha o0paTHOM TpyOONpoBOJE Ha BBIXOJE H3
TEIUIOBOT'O ITyHKTA;

€) mpH JaBIC€HMM B OOpaTHOM TpyOONpOBOIE TEIUIOBOW CETH TIOCHe TEIUIOBOTO IYHKTa,
MPEBHIMIAOIIEM JIOYCKAEMOe JIABJIICHHE JUISI CUCTEM MOTPEOJICHUS TETUIOTHI, — OTCEKAOIMi KIIalaH Ha
MIOJIAFOIIEM TPYOOIPOBOJIE HA BBOJE B TEIJIOBOW IYyHKT, a HA 00OpaTHOM TpyOONpOBOJie HAa BBIXOJE W3
TEIIOBOTO IMyHKTa — IOJKAYNBAIOIINE HACOCHI C MPEIOXPAaHUTEIbHBIM KIalaHOM;
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) TIPU CTAaTUYECKOM JJABJIICHUH B TEILIOBON CETH, IMMPEBBIIIAIOIIEM JOITyCKAeMOe AaBICHUE I CUCTEM
NOTpeOJICHNSI TETUIOTHI, — OTCEKAOIMI KJIANlaH Ha MOJIAIoIIeM TpyOOoIpoBoie TIOCIe BX0Ja B TEILIOBOM
MyHKT, @ Ha 00paTHOM TPYyOOIPOBOJIE MEPEl BHIXOJOM W3 TEILUIOBOI'O MYHKTAa — IMPEIOXPAHUTEIBHBIN U
0o0OpaTHBIH KJTallaHbl,

3.6 K ogHOMy aneBaTopy MpHCOETUHSETCS, KaK MPaBUIIO, OJHA CHCTeMa OTorieHus. Jlomyckaercs
MIPUCOEIUHATH K OTHOMY 3JIEBATOPY HECKOJIBKO CHCTEM OTOIUICHUS C YBA3KOW THAPABIMYECKUX PEKAMOB
3TUX CUCTEM.

3.7 CMecuTebHBIC HACOCHI [T CHCTEM OTOIUICHHS yCTAHABIMBAIOTCS:

a) Ha IepeMbIYKe MEXIy MOJAOMNM M OOpaTHBIM TpyOOTpOBOJAMHU IPH paclojiaraéMoOM Hamope
nepes y3JIOM CMEHICHUs, JOCTATOYHOM JUISl MIPEOAOICHUS THIPABINYCCKOTO COIMPOTUBICHUS CUCTEMBI
OTOIUICHUS | TeIoBbIX ceTert mocae LTI, u npu narneHun B 00paTHOM TPYOOIPOBOJAE TEIUIOBOW CETH
rocjie TermoBoro myHkTa He MeHee 4em Ha (0,05 MIla Bblme cTaTHYECKOro JaBICHUS B CUCTEME
OTOIUICHUSI:

0) Ha 0OpaTHOM TPYOOTIPOBO/IE TIEPE Y3JI0M CMEIICHHUS UM Ha MTOIA0IIEM TPYOOIpOBO/Ie TIOCIE y3i1a
CMENICHUsI TIPU PacIiolaraeMOM Harope Tepesa Y3JIOM CMEMICHHUS, HEAOCTATOYHOM [UISl MPEOIOJICHUS
TUAPABIMYECKOTO COMPOTHBIICHUS, YKA3aHHOTO B MOAIYHKTE «a», MIPH STOM B KaueCTBE CMECHUTEIBHBIX
HACOCOB MOTYT OBITh UCIOJIB30BAHBI MOKAYMBAIOIIAE HACOCHI, MTPEIyCMAaTPUBACMbIE B COOTBETCTBHH C
mmn. 3.5,a, 0, B, €

3.8 CucreMbl BEeHTWISAINH W KOHIUIIMOHWPOBAHUS BO3IyXa 3[JaHUHA IPUCOCTUHSIIOTCS K TEIUIOBBIM
CeTSM:

HETOCPEICTBEHHO — KOTJ[a HE TPeOYyeTCs M3MEHECHHUS PACYCTHBIX apaMeTPOB TEIJIOHOCHUTEIIS,

4yepe3 CMECHTEIbHBIE HACOCH — IPH HEOOXOAWMOCTH CHIDKEHHSI TeMIIepaTypbl BOABI B CHCTEMax
BEHTWIALIMA M KOHAWIIMOHWPOBAHUS BO3IyXa; IJIS TMOJICPKAHHS IOCTOSHHOM TeMIIEpaTyphl BOJIBI,
MOCTYyTMAaINeH B Kaopuepbl BTOPOTO MOAOrPEBa CUCTEM KOHIUIIMOHUPOBAHMS BO3JyXa, a TAKXKe JJIA
obOecrieueHrs] HEBCKUIIAHUS BOABI B BEPXHHX TOYKAaX TPYOONPOBOAOB U KaJOpPU(PEpPOB CHCTEM
BEHTWIAIIMM W KOHAWIIMOHWPOBAaHWS BO3AyXa (€CIM HE YCTAHOBIICHBI ITOJKAYMBAIONINE HACOCHI IS
JpPYTUX CHCTEM 10 11. 3.5,0).

MecTa yCTaHOBKHM CMECHUTEIBHBIX HACOCOB JUISI CHCTEM BCHTHJISIMM BBHIOMPAIOTCS aHAJIOTMYHO
CMECUTETBHBIM HacOCaM AJI CUCTEM OTOIUIEHUS 1O II. 3.7

3.9 B TeIuioBbIX MyHKTaX MOTPEOUTENEH TEIUIOTHI C 3aBUCUMBIM MPUCOSTUHEHUEM CUCTEM OTOILICHHMS,
BEHTWJIALIMY U KOHIUIIMOHUPOBAHUS BO3/yXa, B KOTOPBIX PEKHUM TEILIONOTPeOsIeHNs He 00eCceunBaeTcs
MPUHATHIM Ha WUCTOYHHKE TEIUIOTHI I[EHTPAILHBIM KaueCTBEHHBIM PEryJIMPOBAHUEM OTITyCKa TEIIOTHI,
ClielyeT mpelyCMaTPUBATh KOPPEKTUPYIOIINE HACOCKH MIIH PETYIUPYEMBIE DIIEBATOPHI, OCYIIECTBISIONINE
cHkeHne Ttemneparypsl Boabl mocie LITIT mmm UTII a cooTBercTBHMHM ¢ TpadukaMu TemrepaTtyp
TEIUIOHOCUTENST 6 JTHX cucTtemMax. llpm 3ToM wW3MeHeHHWe TemrepaTypbl BOJBI POWU3BOAMUTCS
aBTOMATUYECKH PETYIATOPOM IT0/Ia4YH TETUIOTHI.

Koppexrupyroniye HacoChl yCTaHABIMBAKOTCS, KaK IMPAaBHJIO, Ha MEPEMBIYKE MEXIY IMOAAMOIIUM H
0o0paTHBIM TPyOOIPOBOJAMH TIOCJIE OTOOpa BOJBI M3 MOJAIOIIEr0 TPYOOIPOBOAa U JI0 0TOOpa BOJBI M3
oOpaTHOrOo TpyOONpOBOIA HA BOJOIOJOTPEBATENH WM CMECHUTEIbHBIE YCTPOWCTBA TOPSIYETro
BojiocHaOxeHus. [leproabl pabOThl 3THX HACOCOB OIPEICISIOTCS B 3aBUCHUMOCTH OT IPUHSATOrO Ha
HUCTOYHHMKE TEIUIOTHI Tpaduka pEryJUpPOBaHUsS OTIYCKA TEIUIOThI, CXEMbl TMPUCOCIUHCHUS
BOJIOIIOJIOTPEBATENICH TOPSIYEro BOJOCHAOKEHUS, paCUETHOTO TpaduKa TeMIIEpPaTyp BOJBI B CETAX IOCIE
LTI m pacueTHBIX TemmepaTyp BHYTPEHHErO BO3Ayxa B momemnieHusX. OHM MOTYT OBITh TaKXke
COBMEIIIEHBI C MOKAYMBAIONIMMHU HACOCAMHU, YCTaHABJIMBAEMbIMH T10 11. 3.5.

3.10 B TemnoBbIX MyHKTaX NOTpPeOWTENed TEIUIOTHl C HE3aBUCHUMBIM TPUCOSAMHEHUEM CHCTEM
OTOIUICHHUS, BEHTWIALMA W KOHIUIIMOHUPOBAHHUS BO3AyXa s PETyJUPOBAHUS B COOTBETCTBUU C
pacueTHbIM Tpa)MKOM TEMIIEpPATypbl BOJBI IIOCIE BOJOINOJOrpeBaTesiel CleayeT IpelyCMaTpHBaTh
PETyJIATOP MOJIa4K TEIUIOTHI Ha OTOILUICHHE.

HupkynsiMoHHbIE HACOCHI TIPU HE3aBHCHMOM CHCTEME TeIJIOCHAOKEHUS YCTAaHABIMBAKOTCS Ha
o0paTHOM TPYOONPOBOJIE OT CUCTEM OTOIUICHMUS, BEHTHIALMU M KOHIUIIMOHHPOBAHUS BO3/AyXa IMEpe.
BOJIOIIOIOTPEBATEIICM.

3.11 OOmiecTBeHHOE 3/1aHKME C TEIUIOBBIM IOTOKOM Ha BeHTWIAIMio Ooinee 0,5 MBT cruemyer
MPUCOEAUHATH K TeIwIoBbIM ceTsiM B LTIl oTaensHO OT KWIBIX M OOIIECTBEHHBIX 3IaHUN C TETUIOBBIM
nmotokoM Ha BeHTwiIsaiuio MeHee 0,5 MBt kaxnoe. MTII takoro oOIIECTBEHHOIO 3JaHMS JIOJDKEH
o0ecrneunBaTh PabOTOCIIOCOOHOCTh BCEX CUCTEM TEILIONOTPEOIICHHUS 3aHHMS.

IIpenycmarpuBath camoctosarenbHble TpyOompoBomer ot LTIl k 3gaHuro ans HOpUCOEAMHEHUS
OTJIETPHO CHCTEM BEHTHJISIIUH HE PEKOMEHAYETCS.
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3.12 Tlpu mnpucoenunenun K LTIl rpynmel 3maHuil ¢ HE3aBUCHMBIM TNPHUCOCAMHEHHUEM CHCTEM
OTOIUICHHUS M BEHTWISIHH CIEeAyeT npeaycMaTpruBath yctaHoBKY B LITTI obmiero BogomnogorpesaTerts.

PacuetHas Temmeparypa BOJABI MOCJE BOJAOIMOAOrPEBATENs B 3TOM Clydyae NOJDKHA MPUHUMATHCS B
3aBUCHMOCTH OT pajinyca JCHCTBUS TEIUIOBBIX CETEH IOCIE TEIUIOBOTO MyHKTA, Kak mpasuio, Ha 10—30
°C HIKE TPUHATOW B CETAX JO BOJOMOIOTPEBATENI CO CMECHTENbHBIM ycTpoiictBom B WUTII,
obecrnevnBaomuM TpedyeMoe CHIDKEHUE TeMITepaTyphl BOABI B CHCTEMaX OTOILICHUSI.

3.13 3anonHEeHME U MOAMKUTKY BOJSHBIX TeIUToBbIX ceTeil mocie LITII u cuctem moTpeOieHus TeIIoTHI,
MIPUCOEINHAEMBIX K TEIUIOBBIM CETAM II0 HE3aBHCHMOM CXeMe, CIemyeT NpeayCMaTpHUBaTh BOJOW W3
o0paTHOTO TPYOONPOBOJA TEIUIOBOM CETH TMOANMHMTOYHBIM HACOCOM WM 0Oe3 HEro, e€Ciu JaBJICHHE B
00paTHOM TPyOONPOBOJIEC TEIUIOBOM CETH JJOCTATOYHO JJIs 3aMTOJTHEHHUS] MECTHOW CUCTEMBI.

[Ipu oOocHOBaHMM IIOMyCKaeTCs TMOJIMUTKA YyKa3aHHBIX CHCTEM U3 MOAIOIIEro TPYOOIpoBoaa
TETUIOBOM CeTH ¢ O0EeCTIedeHNEM 3aIIUThl ITUX CUCTEM OT MPEBBIIICHUS B HUX JABJICHHUS M TEMIIEPaTypPhl
BOJIBI, @ B OTKPBITBIX CUCTEMaX TEIUIOCHAOXKEHHSI — U M3 CHCTEMBI TOPSIYETO BOJIOCHA0KCHUSI.

[ToanuTka BOOOM U3 BOJONPOBOIA HE IOMYCKAETCS.

3.14 Cxema npHCOCIUMHEHMs BOJOIOIOrpEBaTEICl Tropsdyero BoaocHaOxeHus (puc. 1 — 8) B
3aKPBITHIX CHCTEMaX TEIUIOCHAOKEHHS BBIOMPACTCS B 3aBUCUMOCTH OT COOTHOIICHHS] MAaKCHMAaJIbHOTO
IMOTOKA TCIIJIOTBI HAa ropsyce BOI[OCHEIG)KCHI/IG thax N MaKCHUMAJIBHOI'O IMIOTOKa TCIIJIOThI HAa OTOINJICHUC

Qomaxs

022 8"'"’* 21
em=  QJIHOCTYIICHYATast cxema (PUC. 1,7);
02< Domm 4
Qu= — nByXcTymeHuaras cxema (puc. 2—H6,8).

IIpu sToM 1nst cxem, yKa3aHHBIX Ha puc. 1 — 6, mpexycMaTpuBaeTcs aBTOMaTHYeCKOe OTpaHUYeHHE
MaKCHUMaJbHOTO Pacxoja BOABI M3 TEIUIOBOW CETH HA BBOA M PETYJIMPOBAaHHE PACXOAa TEIUIOTHI Ha
OTOIUJICHHE.

CxeMmbl, yKa3aHHbIE Ha puc. 7 U §, MPUMEHSAIOTCS IPU OTCYTCTBUU PETYISITOPOB pacxoia TEIUIOTHI Ha
oTorieHue. J{Jsl 3TUX cXeM MPUMEHSIETCsl CTaOMIIN3aIKsl pacxo/ia BOJbI HA OTOIJICHUE, OCYIIECTBIIeMAast
PETYIATOPOM TIepenasa naBieHui (1103. 4).

3.15 B cxemax, ykazaHHBIX Ha puc. 2 U 4 (C OrpaHMYCHHEM MaKCHMaJILHOTO PacXo/a BOJBI HA BBOA
JUISL SKWJIBIX UM OOIIECTBEHHBIX 3/aHWKM C MPUCOCNMHEHHEM WX K TerioBbiM ceTsiMm yepe3 LITII u c
MaKCHUMAJbHBIM TEIJIOBBIM IOTOKOM Ha BEHTHIALMIO Qumax Oosiee 15 % MakcuManbHOrO TEMI0BOrO
MOTOKa Ha OTOIUIEHHE Qomax), IPU ONpPENENIeHNH MaKCUMAJIBHOTO pacxofa BOJIbI M3 TEIUIOBOM ceTH Ha
BBOJI CJIEAYET UCXOJUTh U3 MAKCUMAIIbHBIX TETIOBBIX MOTOKOB HA OTOIUIEHUE W BEHTUJISIIHIO M CPETHETO
TEIUIOBOTO MOTOKA Ha ropsiuee BOJOCHAOKEHHE B CPEAHUE CYTKH 3a HEHEN0 OTONMTEJIEHOTO MepHona
Qnm . OrpannueHue mojauu TEIUIOHOCHUTEINS Ul 3THX CXEM CIEAYeT BBINOJIHATH ITyTE€M HPUKPBITHS
KJIallaHa, PeryJIupyoIlero nojavy TeIJIOHOCUTEN Ha OTOIIEHNE U BEHTHIISALIUIO.

3.16 B cxemax, ykazaHHbIX Ha puc. | u 3 (c orpaHMYeHHEM MaKCHMAJILHOI'O Pacxoja BOJbI HA BBOJI
Ul TIPOM3BOJCTBEHHBIX 3JaHHMH, a Takke JUId OOLIECTBEHHBIX 3JaHMH C NPHUCOCIWHEHHEM HX K
TertoBbM ceTsiM yepe3 LTIl u ¢ TerioBbIM MOTOKOM Ha BEHTWISILMIO M KOHIMIMOHUPOBAHUE BO3AyXa
Qmax 0omee 15 % MaKCUMaTbHOTO TEIUIOBOTO IOTOKA HAa OTOMIEHHE Qomay), MPH OHPEIEICHUH
MaKCHUMaJbHOTO pPacxola BOJBI M3 TEIJIOBOM CETH Ha BBOJ CJIEOyeT HCXOAUTh M3 MaKCHUMaJbHBIX
TEIUIOBBIX IIOTOKOB Ha OTOIUIEHUE, BEHTWISILIUIO U ropsyee BOIOCHAOKEHNE: Qpmax—TIIPH OTCYTCTBHU

Puc. 1. OgHocTynenuyarasi cucTeMa NPUCOeIUHEHHUsI BOJONOA0TpeBaTeIeil rops4yero
BOJOCHA0KeHHUsI ¢ ABTOMATHYECKHUM PeryJHpPOBaHHEM PacxoAa TeIUIOTHI HA OTOIJICHHE 1
3aBMCHMBIM NpHUcOoeanHeHueM cuctem oTomieHusi B IITII u UTII

1 — BopomoorpeBareib TOPSYETO BOJOCHAOKEHUs, 2 —ITIOBBICHUTEIbHO-IIUPKYIISAIIMOHHBII HAcOC
ropsiaero BojocHaOXeHUs (ITyHKTUPOM — IUPKYJISIIMOHHBIA HAcOC), 3 — PEryJupYIOMMA KilanaH C
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JJIEKTPOIIPUBOIOM, 4 — pErylaTop Tepenana IaBieHUil (TpSMOro NIEWCTBUSA), S5—BOAOMEp JUIS
XOJOJAHOW BOJBI, 6 — pErylsATOp MOJAYd TEIUIOTHI Ha OTOIUICHHWE, Topsdee BOJOCHAOXKECHUE W
OTpaHMYCHUS MaKCHMAJBHOTO pacxo/Ja CEeTeBOM BOABI Ha BBOJA 7—OOpaTHBIA KiamaH, 8 —
KOPPEKTUPYIONIHIA TOIMEIIUBAIOIIUN Hacoc, 9—reruiocuerunk, 10—marunk temmneparypsr, 11—naryuk
pacxojia BoJbl, 12—curHan orpaHuYeHH MaKCHMAJBHOTO PacxXojia BOJbI U3 TEIUIOBOW CETH HAa BBOJ,
13—naTunk maBieHUs BOABI B TPYOOIIPOBOIE

D

Puc. 2. IByxcTyneH4yarasi cxemMa MpUcOeIHHEHUsI BOJONO0TPeBaTeieli ropsiuero BoJg0CHA0KeHUs
AJIS KWJIBIX ¥ 001IeCTBEHHBIX 31aHUH 1
JKHJIBIX MUKPOPAaiiOHOB € 3aBUCHMMBbIM NPHCOeIMHEHHEM CHCTeM
oromienusi B LITII m UTII

a — cXeMa C CaMOCTOSITEJIbHBIM PEryJIATOPOM OTPaHWYCHUS] PacXofia CETEBOW BOABI HA BBOA, O —
(parMeHT cxeMbl C COBMeIIeHUEeM (DYHKIMN PeryJMpoBaHMs Pacxoja TEIJIOThl Ha OTOIUICHHE, ropsiee
BOJIOCHA0KEHNE M OTPAaHUUEHHS PACX0/1a CETEBON BOJBI B OAHOM PETYIISITOPE

1—13—cwm puc 1, 14 — perynsTop orpaHM4eHUil MaKCUMaJILHOTO PAacXoAa BOJABI Ha BBOA (IPSMOTO
nevictusi), 14a — maTyvK pacxojia BOABI B BUJE CY’KAIOILIEr0 yCcTpoicTBa (kamepHas nuagpparma), 15—
peTyIATOp TMOJa4YM TEIUIOTHI Ha OTOIUIeHWe, 16—3aaBmKka, HOPMABHO 3akpbiTas, l7—perymarop
MOJauM TEIUIOTHI Ha Topsiuee BOJOCHA0KEHHE (TIPSIMOTO JICHCTBUS)

3 T” _AJ

Puc. 3. /IByxcTynenyaras cxeMa NpUCOeMHEHUsI BOAONOA0rpeBaTeieil ropauero Bog0CHAOKeHUsI
IJISl IPOMBIIIJIEHHBIX 3IaHUH H
MPOMILTIONIA0K C 3aBUCHMbIM MPHCOETMHEHHEM CHCTEM
oromsienus B IITII
1-17—cwm. puc. 1, 2, 18— curHan BKJIFOUCHHUS Hacoca Ipu 3akpbiThn Kianana K-2; 18—peryinsrop
reperasa 1aBIeHni (3JIEKTPOHHBIN )

Puc. 4. HByXCTyl’[eH‘[aTafl CxXeMa NnMpUuCoCaANHECHUSA BonononorpeBaTeﬂeﬁ ropssiero BOZ[OCHaﬁ?KeHHﬂ
OJIA dKMJIBIX " OﬁIIIECTBeHHLIX 32]3H]([i/i N KHJIBIX MHKpOpaﬁO]—[OB C HE3AaBUCHUMbLIM MPUCOCANHECHUEM
CHUCTEM OTOIIJICHUA B
LTI u UTH
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1— 19—cwm. puc. 1—3; 20 — BojomnoorpeBareib OTOICHUS, 21 — BOJOMEp T'OPSIUCBOIHbIN, 22—
MOJMUTOYHBIA HACOC OTOIUICHUS, 23— PEryJsiTop MOINUTKH, 24—IpeIoXpaHUTEIIbHbIN KianaH, 25—
[UPKYJISAIHOHHBIH HACOC OTOTUICHHS

Puc. 5. /IByxcTyneH4aras cxeMa NpucoeTMHEHUsI BOIONMOA0TPeBaTe/Ieil ropsayero BOA0CHAOKeHusI
B UTII ¢ BogocTpyiHBIM 3J1€BATOPOM M ABTOMATUYECKHUM PeryJMpoBaHUEM PacXxo/1a TelJ0ThI HAa
oTonJieHue (MpuMep yuyeTa TenJ0Thl 10 BOJOMepam)

1—25— cm. puc. 1— 4; 26— BogocTpyiHBIH 31eBaTOP

Puc. 6. /IByxcrynenyarasi cxeMa npucoeIMHEeHUs! BOIOIOA0IPeBaTe/ieil ropssyero BOAOCHAOKeHUs
B UTII ¢ 3aBUCHMBIM NpHCOeAUHEHNEM CHCTEM OTOIUIeHUS U Mo(acaJHBIM ABTOMATHYECKIM
peryJHMpoBaHHeM Pacxo/a TelJOThl Ha 0TOIJIEeHHe
1—25—cwm. puc. 1 —4

Puc. 7. OnnocTynen4yarasi cxeMa NpHcOeANHEHUs BOAONOAOIPeBaTerneill ropsa4ero BOA0CHa0KeHUs!
€ 3aBHCUMBIM NPHCOeTUHEHNEM CHCTeM OTOIJIeHHs NMPHU OTCYTCTBHH PeryJisaTOpoB pacxoaa
TeNJIOTHI HA OTONJIEHHE
B LTIl u UTII
1—21—cwm. puc. 1—4

Puc.8. J/IByxcTynenuyarasi cxeMa NpUcoeAMHEHUs1 BOAONOA0OrPeBaTe/ieil ropsauero BOA0CHAOKeHUs ¢
3aBHCHUMbIM MPHUCOEAUHEHNUEM CHUCTEM OTONJIEHUS MPHU OTCYTCTBUH PEryJIATOPOB PACX0/JA TENJIOTHI
HA
oronjienue B LITII u UTII
1— 21— cm. puc. 1—4
11



Puc. 9. Cxembl IpHCOeIMHEHHUS CHCTEM ropsiyero BogocHad:kenns u oromienusi B UTII npu
3aBHCHMOM (a) NPUCOETUHEHUH CHCTeMbI
OTOIIeHHs Yepe3 371eBaTop (MYHKTHPOM — € HUPKYIAIHOHHBIM
HACOCOM) C YY€TOM TeIIOThI 10 TeIIOMepy U He3aBUCUMOM (0) — ¢
Y4eTOM TeIUIOThI 10 BOIOMEPY

1— 26 —cm. puc. 1—5; 27 — perynsaTop cMenieHus ropsiueit BoJpl, 28 — TerioMep JBYXITOTOYHbIH
TPEXTOUYEHHEIH, 29 — mpoccenbHas auadparma
0aKOB-aKKyMYJISITODOB Ha ToOpsuee BOJOCHAOKEHHME WIIM CPEIHETO TEIUIOBOIO IOTOKAa Ha ropsdee
BoJlocHAOXKeHHE, Qnn — TpU HATUYMU 0aKOB-aKKyMYJIATOPOB. B 3TOM cilyyaB orpaHHuYeHHE MOJaud
TETJIOHOCHUTENSI Ha BBOJ CIEIyeT BBHIIOJHATH IYyTEM NPHUKPBHITHA KiIamaHa, PeryJupyIoIiero mnojaady
TEIIOHOCHUTEIISI Ha BOJIOTIOIOTPEBATENh TOPSUETO BOJAOCHAOKEHHS.

3.17 Cxewmsl, ykazaHuele Ha puc. 1,24, MoryT npumensTbest Taxke u B UTIL, mpu 5TOM mojaromuii
TpyOOIPOBOI CHCTEMbI BEHTHIALUH MOJKIIOYACTCS 0 KIIalaHa, PeTyIHPYIOMEero Mojaady TEeIUIOTHl Ha
OTOIUICHHE.

3.18 Ha puc. 5 u 6 mpuBeIcHBI JBYXCTyIEHYAThIE CXEMbl NPUCOEAWHEHHUS BOJOIOJOTpEBaTENCH
ropsiuero BojmocHaOxkenust B UTII ¢ HieHTpaIbHBIM aBTOMAaTHYECKUM PETryJIMPOBAHUEM TOJA4U TETIOTHI
Ha OTOIUICHHE C IOMOIIBIO BOJOCTPYHHOTO 3JIeBaTopa C PETYIUpYyIOUIed WMo M ¢ modacaaHbIM
ABTOMATUYECKUM PETYJIMPOBAHUEM TOaYH TEIJIOTHI Ha OTOIJIEHHE (CM. puc. 6).

ABTOMAaTHYECKOE PETYIUPOBAaHUE IMOJAYM TEIUIOTHl Ha oToruieHue a MTII mMoxeT ObITh MPUMEHEHO
TaKoKe JUIS OJHOCTYIIEHYATOW CXeMbI IMPHCOCIMHEHUS BOJOIOJOTPEBaTENel ropsIero BOJIOCHAOKEHHUS
1o puc. 1

3.19 Ilpu npuMeHeHHH OJHOCTYIIEHYATOH CXEMBI 1O PHUC. 7 TIepeMbIUKa C 3aJBUKKONH A OTKpHITA B
Qs

OTONUTENBHBIM IIEPHOJ IPU  COOTHOWEHMH Gem< 0.2 (Bomomomorpesarens paboTaeT 1o
NPEJBKIIOYCHHON CXeMe), a TIepeMbIUKa C 3aJIBUKKOH 5 mpeycMarpuBaeTcs Juist paboThl B JICTHUIMA

TIEPHOJT; IPH COOTHONIEHMH Jemss> 1 MepeMbIUKa ¢ 3aIBMKKONH A HE TpeOyeTCsl, U BOJOIOI0TPEBATEND
paboTaeT B TeUeHHE BCETO T0/Ia 110 MapajlieIbHON cXeMe.

[lpy mpUMEHEHWHM JABYXCTYIEHYATOW CXEMbI MO pHUC. 8§ JJIS JKWIBIX W OOIIECTBEHHBIX 3/IaHUH C
MaKCHMAaJIbHBIM TETJIOBBIM TOTOKOM Ha BEHTHILALMIO MeHee 15 % MakCMMaJIbHOrO TEMJIOBOTO MOTOKA Ha
OTOIJICHHE BOJONOAOTPeBaTeNb 2-ii CTYNEHH B OTONMTENIBHBIA MMEepuo] padoTaeT MO TMEPEMBIYKE C
3aIBUKKON A (10 TMpenBKIIOYEHHON CXeMme), a MepeMbluKa C 3aJBWXKKOW b mpemycmarpuBaerca st
paboTel B ileTHUH nepuo. [Ipu npuMeHeHnn 3Toi cXeMbl B IPOU3BOACTBEHHBIX 3JaHHUAX WM Ha TPYIILY
OOIIECTBEHHBIX 3[aHUH C TEIJIOBBIM NOTOKOM Ha BEHTWIALMIO Oosiee 15 % TemaoBoro moroka Ha
OTOIUIEHHE TIEpEMBIUKA C 3a/IBIKKON A 6 cXxeMe Ha pHcC. § He MpeayCcMaTpUBAETCs, BOJOIIOIOTPEBATENH
paboTaeT B HAJIMYMK BCErO TO/a O MEPEMBIUKE C 3aIBH)KKOU b 110 cMeIaHHo#i cxeme.

3.20 IlpuBeneHHblE CXEMBI MPHUCOCAMHEHHS MOTpPEOMTENEeH TEIUIOTHl K TEIUIOBBIM CETSIM He
OXBaTBIBAIOT BCEX BO3MOYKHBIX BapHaHTOB. MOTyT NMPUMEHSATHCA TAaKKE APYTHE CXEMBbl NIPHUCOEAUHEHUS
noTpeduTeNnel TeIUIOTH K TETJIOBBIM CETSIM. 00ECTIeYMBAIOIINE MIHUMAIBHBIN PacXo BOJBI B TEIUIOBBIX
CeTSIX, IKOHOMHIO TEIUIOTHl 3a CUET NMPUMEHEHHS PETYJIATOPOB pacXoAa TEIUIOTHI M OrpaHUYHTENeH
MaKCHMAaJIBHOTO PAacX0/ia CETEBOM BOJIbI, KOPPEKTUPYIOIUX HACOCOB MM 3JIEBATOPOB C aBTOMAaTHUECKUM
PETYINPOBaHNEM, CHIKAIOIINX TEMIEPATyPy BOJbI, MOCTYMAIOIMIEH B CHCTEMBI OTOTUICHUS], BEHTUIISIIINN
¥ KOHIUITMOHNPOBAHUS BO3/IyXa.

3.21 Ilpu TtemnocHaOXXEHUH OT KOTENbHOW MOHIHOCTBIO 35 MBT W MeHee Npu TEXHHKO-
9KOHOMHYECKOM OOOCHOBAHWU JIOMYCKAeTCs MPUCOSANHEHNE K TEIUIOBBIM CETSM BOJONOAOTpeBaTeNnei
CHUCTEM TIOpSYero BOJOCHAOKEHMs IO OJHOCTYNEHYaTOM cxeme (CcM. puc. 1 U 7) HE3aBUCHMMO OT
COOTHOILICHHS TEIUIOBBIX HAIPY30K CHCTEM TOPAYEro BOJOCHA0KEHHUS U OTOIJICHUSI.
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3.22 B 3akphIThIX CHCTEMaX TEILUIOCHAOKEHHUS MPH MPUCOCAMHEHUH K TEIUIOBBIM CETSM CHCTEM
ropsYero BOJOCHAOKEHHS C IUPKYISAIMHOHHBIM TpyOompoBogoM (cM. puc. 1 — 8) IOJDKHBI
NpeayCcMaTpUBaTHCS HUPKYJSIHMOHHbBIC MU MOBBICUTENLHO-IIMPKYJISIIMOHHBIE HACOCHI B COOTBETCTBUH C
tpedoBanusmu CHull 2.04.01-85.

3.23 Ilpm ABYXCTyHeHUYATHIX CXeMaxX IPUCOCTUHEHHS BOIOIONOTPEBATENEH CHCTEM TOpsSYero
BOJIOCHAOXKEHHsI C TNPUHYAUTEIHHOW MHUPKYIAUEH  BOABI  NUPKYISIUOHHBIA  TPyOOIpPOBOJ
PEKOMEHTyeTCsl MPUCOEINHITh K TPyOOIPOBOLY HarpeBaeMoi BOAbI MeX 1y Bogonoaorpesaressimu ( u 11
CTyIIEHEH, a TpY MapajieTbHON cXeMe MPUCOSANHEHUSI — K TPYOOIPOBOY XOJIOIHON BOIOIPOBOTHON
BOJIBI FTH K TPYOOIIPOBOYy HArpeBaeMOi BOJIBI MEXKTy CEKIIHMSIMH BOJIOTIOOTPEBATEIS.

3.24 Topsiuee BOOCHAOXKEHUE B OTKPBITBHIX CHCTEMAaxX TEMJIOCHA0KEHHUS! JOJDKHO MPHCOEIUHATHCS K
nojaromemMy U obpatHoMy TpyOONpoBOJaM ABYXTPYOHBIX BOJSHBIX TEIUIOBBIX CETEH depe3 peryystop
cMemeHnss BOABl (puc. 9) I momauMm B CHUCTEMY TOpSYEeTr0 BOJOCHAOXKEHHWS BOIBI 3aJaHHOMN
TEMIIEpaTypHl.

OT100p BOABI Uil TOPSYEro BOAOCHAOXKEHHS U3 TPYOONPOBOAOB M NMPUOOPOB CHCTEM OTOIUICHHS HE
JTOTTYCKaeTCsl.

3.25 B OTKpBITBIX CHUCTEMaxX TEIUIOCHA0XKEHUS MHUPKYJSIUOHHBIA TPyOOIPOBOJ CHCTEMBI TOPSYErO
BOJIOCHAOKEHHSI PEKOMEHIYEeTCS TMPHCOCTUHITh K OOpaTHOMY TpPyOONpPOBOAY TEIJIOBOW CETH MOCTe
oTOOpa BOABI B CHCTEMY TOpSYETO BONOCHAOKEHWs (puc. 9, a), MPU 3TOM Ha TPYOOIPOBOIE MEXIY
MECTOM OTOOpa BOABI W MECTOM TMOMKIIOYEHHS I[HPKYIAIHOHHOTO TPyOONpoBoAa JOJDKHA
npeycMaTpuBaThes nuadparma, pacCUMTaHHas Ha TalllcHUE HAopa, PaBHOT'O COMPOTHUBICHHIO CUCTEMBI
ropsicro BOI[OCH36)KGHI/I$I B NUPKYIALIUOHHOM PEIKUME.

3.26 B OTKpHITHIX cHCTEMaX TEIUIOCHAOXKEHWS MPHU JABICHUH B OOpaTHOM TPyOONPOBOJE TEILIOBOM
CETH, HEAOCTaTOYHOM /Uil TMOJaud BOJABI B CHCTEMY TOPSYEro BOJOCHAOKEHHs, Ha TPYOONpPOBOC
ropsyeii BOJBI IOCTE PEryysiTopa CMEUICHUS CleQyeT NpeAyCMaTpuBaTh  IOBBICHTEILHO-
MUPKYJSIHOHHBIA Hacoc (puc. 9, 6). llpu sToM ycTaHOBKa muadparmsl, IPeIyCMOTpEeHHON 1. 3.25, He
TpeOyeTcs.

3.27 Topsuee BOAOCHAOKECHHME JJISI TEXHOJOTMYECKMX HYXKI JIOIMYCKAaeTCs IpeIycMaTpUBaTh U3
CHUCTCMBbI TOPAYCTO BOI[OCH36)KCHI/IH JJIsA XOSHﬁCTBCHHO'6BITOBLIX HYX, €CIIKM IapaMCTpbl BOJbI B
CHUCTEME XO3SHCTBEHHO-TIMTHEBOTO BOJIOMNPOBOJIA Y/IOBIECTBOPSIOT TPEOOBAHUAM TEXHOJIOTHIECKOTO
MOTPeOUTENS, IPU YCIOBUU:

HaJIN4uA ropﬂqeﬁ BOJbI IIMTBEBOT'O KAY€CTBa AJI TCXHOJIOTUYECKUX ITPOLECCOB;

OTCYTCTBHS TIPOU3BOJICTBEHHOTO BOJOIPOBOJA C KAauyeCTBOM BOJBI, MPHUTOJHBIM JJISi JTAHHOTO
TEXHOJIOTHUYECKOTO MPOIIEcca.

3.28 Tlpu TernocHaOXEHUH OT OJHOI'O TEIUIOBOTO MYHKTA MPOU3BOJCTBEHHOTO MM OOIIECTBEHHOIO
3/1aHUsl, IMEIOIIETO Pa3INYHbIE CHCTEMBI IOTPEOICHHS TETUIOTHI, KXY U3 HUX CIEAYET MPUCOSIHHSTD
M0 CaMOCTOSITENIbHBIM TPYOOIIPOBOAAM OT pacHpeieuTeNsHOro (MOIAI0IIero) 1 cOOpHOTO (00paTHOTO)
KOJUIEKTOpOB.  Jlomyckaercss TMPUCOCAMHATH K  OJHOMY  oOmieMy  TpyOONpOBOAY  CHCTEMBI
TerIonoTpeOieHus, padoTaIe NPH Pa3InYHbIX PEKUMax, yIAIEHHbIE OT TEIJIOBOTO MyHKTa Ooiee
yem Ha 200 M, ¢ TIpOBEepKOW pPabOTHI 3TUX CHUCTEM IPH MaKCHUMaJbHBIX W MHUHHMAJIBHBIX pacxoniax u
napameTpax TEeIUIOHOCHTEIIS.

3.29 OOpatHbIil TpyOONPOBOJT OT CUCTEM BEHTHJISAIMH HMPUCOCIMHACTCS TIEpe]] BOIOIOI0TPEeBaTEICM
ropsYero BojocHa0xeHus ( CTyIEeHH.

[Ipu 3TOM, ecim moTepu JaBlIEHHUs 1O CETEBOH BoJe B Bojomoporpesarese ( CTyHeHH mpeBbicaT S50
k[la, oGopymyercst mepeMbIdKa BOKPYT BOJIOIOIOTPEBATENS], HA KOTOPOH yCTAaHABIUBAIOTCS JIPOCCETbHAS
mnadparmMa WIM PETYJIMPYIOIIMH KIalaH, pacCUMTaHHbIE Ha TO, YTOOBI MOTEpU JaBJICHUS B
BOJIOTIOIOTPEBATENE HE TIPEBBIIIANN PACUETHON BETMYMHBI.

3.30 K mapoBbIM TEIUIOBBIM CETSM TOTPEOHTENM TEIJIOTHl MOTYT MPUCOCAHHATHCS: 1O 3aBUCHMOM
CXeMe — C HETOCPEJICTBEHHOH IMojadeil mapa B CHCTEMbI TEIUIONOTPEOICHNUS C M3MEHEHUEM Wi 0e3
W3MEHEHUS MapaMeTpoB Iapa; 0 HE3aBUCHMOI cXxeMe — depe3 MapoBOSHbIE MOJ0IPEBATEIH.

Wcnonp3oBanue A 1enedl ropsidero BOJOCHAOKEHHS TAapOBBIX BOJIOHArpeBatelieii 6apOOTaXKHOTO
THUIIA HE JIOITYCKAeTCsI.

3.31 IIpu HEeOOXOOMMOCTH M3MEHEHMS ITapaMeTPOB Iapa IOJLKHBI IPe1yCMaTpUBaThCs PEeAYKIIMOHHO-
OXJIaJIUTENIbHBIC, PEIyKIIMOHHBIE UM OXJIaIUTEIbHbIC YCTAHOBKH.

Pa3Mmerienue 3THX YCTPOUCTB, a TAKXKE YCTAHOBOK cOOpa, OXJIaXKIeHUS U Bo3Bpata koHaencara B LTI
nmu B UTII CICOYCT npeayCcMaTpruBaTbh Ha OCHOBAHUN TEXHUKO-OKOHOMHNYECKOTO pacucTa B 3aBUCUMOCTHU
OT yHclia NOTpeOHTeNIel U pacxoAa mapa co CHIKEHHBIMU MapaMeTpaMi, KOJIMYECTBa BO3BPAILIAEMOTO
KOHJICHCATA, a TAKXKE PACIIONONKCHHUS ITOTPeOUTENEH rapa Ha TEPPUTOPUH TIPETPUSATHS.
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3.32 Ilpu mpoeKTUPOBAaHWH CHUCTEM cOopa M BO3BpaTa KOHJAEHCATa CJIEIyeT PYKOBOJICTBOBATHCS
Tpe6oBanmsivu pasz. 3 CHull 2.04.07-86(,

3.33 B TemmoBbIX MyHKTaX C YCTaHOBKaMu cOOpa, OXJI&KICHUS M BO3BpaTa KOHJCHCATA JOJIKHBI
PeAyCMaTPUBATELCS MEPOTIPHSITHS 110 HCIOJIB30BAHUIO TEIUTOTHI KOH/ICHCATA ITyTEM:

OXJIAXKJICHWST KOHJICHCATa B BOJONOJOTPEBATENAX C HWCIONB30BAaHHEM HArpeToil BOIBI LIS
XO3SHCTBEHHO-OBITOBBIX MIJIH TEXHOJIOTHIECKUX MOTPEOUTENeH ropsiueii BOIbI,

MOJYYEHHUS] TMapa BTOPHYHOTO BCKUIAHUSA B PACIIUPUTEIBHBIX 0akax ¢ HCIONb30BAaHHEM €ro s
TEXHOJIOTHUYECKHX MOTPeONTENeH apa HU3KOTO JIaBJICHHUS.

3.34 B TemoBbIX MyHKTaX, B KOTOPBIE BO3MOXKHO TOCTYIUICHHE 3arps3HEHHOr0 KOHJIEHCATa, JOIDKHA
NpeyCMaTpUBaThCS MPOBEPKa KadecTBa KOHJECHCATa B KaXIOM COOpDHOM 0ake M Ha JIPEHAKHBIX
TpybonpoBoaax. CrocoObl KOHTPOJS YCTAHABIMBAIOTCS B 3aBUCHMOCTH OT XapaKTepa 3arpsA3HeHHS U
CXEMBI BOJIOTIOJITOTOBKH Ha HICTOYHHUKE TETNIOCHA0KEHUS MapOM.

3.35 Ha Tpy0OompoBoaax TEIIOBBIX CeTell M KOHACHCATOIPOBOAAX MPH HEOOXOAUMOCTH MOTIOIICHHS
HU30BITOYHOTO HAmopa JO/UKHBI TPEIyCMATPUBATBCSA PETYJSATOPHI  JABICHHS WIH JAPOCCEIbHBIC
nradparmel.

4 OBOPYJIOBAHME, TPYBOIIPOBO/IbI, APMATYPA U TEIIJIOBAS U30JISILUA
BOAOHOAOTI'PEBATEJIN

41 B TemnoBBIX WYyHKTax CIEAyeT TPUMCHATh BOASIHBIE TOPHU3OHTANBHBIC CEKIIHOHHBIC
KOXKyXOTpyOHBlE ~WJIM  IUIACTHHYAThle BOJOINOJOrpEBAaTENM JIMOO MapoBbleé  TOPU3OHTAJIBHBIC
MHOT'0X0JIOBBIE€ BOJIOTIOZIOTPEBATEIH.

B kauecTBe KOXKYXOTPYOHBIX CEKIIMHOHHBIX BOJOMOAOTPEBATENCH PEKOMEHAYETCs MPUMEHSTh BOJO-
BoasiHble momorpeBarenn o 'OCT 27590, cocrodmyie M3 CeKIHMHA KOXYXOTPYOHOTO THIA C OJIOKOM
OMNOPHBIX MEPEropoJoK sl TeIloHocuTena napieHueM 1o 1,6 Mlla u temmneparypoit no 150 °C. B
KayecTBe IUIACTUHYATHIX MNpUMeHIuch BogomojorpeBaren mo I['OCT 15518. OpnHako oHM He
NpeHa3HAYaINCh CHEIHMANbHO sl pa0dOThl B CHCTeMax TeIluiocHaOkeHus. OHM TPOMO3JIKH M MEHee
3¢ (eKTUBHB TIO CpPaBHEHHIO C KOHCTPYKIUMAMH Takux ¢upMm, kak Aunbda-JlaBams, CBEIL, APY,
Lererepm u ap. Ho 3apyOexHbie GupMBI HEe PacKpbIBAIOT METOIUKK TOAOOpa BOAONOJOTpEeBaTENeH,
MOATOMY B MPWIL. 8 JaHBI TOJIBKO OOIIME XapaKTEPUCTUKH PEKOMEHIYEMBIX K IPUMEHEHHIO B TEIUIOBBIX
MYHKTaX MJIACTUHYATBIX BOIOIMOAOTPEBATENECH MEPEUNCIEHHBIX GUPM.

4.2 ]Ing cucteM ropsiuero BoJOCHa0KEHHs! IOIYCKaeTCsl IPUMEHATh eMKOCTHBIE BOJIOTIOIOTPEBATENH C
UCTIOJIb30BaHMEM WX B KauecTBe OaKOB-aKKyMYJIATOPOB TOpsiYedl BOJABI B CHUCTEMax TOpSYEro
BOJIOCHAOXXEHHMSI TIPH YCIIOBUM COOTBETCTBHSI MX BMECTHMMOCTH TpeOyeMoill IO pacyeTy BMECTUMOCTH
0aKOB-aKKyMYJISITOPOB.

4.3 Jlns BOIO-BOISHBIX TOAOTpeBaTeNiell cieqyeT NpPUHUMAaTh NPOTHBOTOYHYIO CXEMY IOTOKOB
TEIJIOHOCUTENEH.

Jis  TOpM3OHTAIBHBIX CEKLIHOHHBIX KOXYXOTPYOHBIX BOJOIOAOTpEBaTENIell rperolias BoJda W3
TEIUIOBOM CEeTH JOJDKHA MOCTYMaTh, JUIS BOJOMOAOTPEBaTENIed CHCTEM OTOIUIEHUS — B TPYOKH, Ui
BOJIONOIOTPEBATENEl CHCTEM TOpsUYero BOJOCHA0KEHUSI — B MEKTPYOHOE IIPOCTPAHCTBO.

s mimacTHHYATBHIX TEMJIOOOMEHHHMKOB HarpeBaeMasi BOAa JOJDKHA HPOXOIUTH BAOJNb HEPBOH M
MOCIIEAHEN TUIACTHH.

Jis mapoBOISIHBIX MOJIOTpeBaTENeH Map IOJDKEH MOCTYIATh B MEXTPYOHOE TPOCTPaHCTBO.

44 Jlns cuCTEM TOpSAYEro BOJOCHAOKEHMS TOPU30HTAJbHBIE CEKIHMOHHBIE KOXXYXOTpYOHBIE
BOJIOTIOIOTPEBATEINH IOJDKHBI IPUMEHSTHCS C JIaTYHHBIMU TPYOKaMH, a EMKOCTHbBIE — C JIATYHHBIMH WU
CO CTAJIBHBIMH 3MCCBHUKAMMH. 21.]151 IUIACTHHYATELIX TEIIOOOMEHHHUKOB JOJIKHBI IPUMEHATHCA IIJIACTUHBI U3
Hepkasetomiei cramu o 'OCT 15518.

4.5 Pacyer moBepXHOCTH HarpeBa BOJI0-BOJSHBIX MTOIOTPEBATENEH 1T CUCTEM OTOIUIEHUS IPOBOIUTCS
MpH TeMIlepaType BOABI B TEIUIOBOW CETH COOTBETCTBYIOIIEH pAacYeTHOM TemrepaType Hapy>KHOTO
BO3ayXa JIs1 IPOCKTUPOBAHUA OTOIVICHUSA, a OJId CUCTEM I'OpAYETO BO)IOCHa6)KeHI/I$I — IIpUu TEMIIEpPATypE
BOJIBl B TMOJAIOIIEM TPYOONpPOBOJE TEIJIOBOW CETH, COOTBETCTBYIOLIEH TOUKEe H3JIoMa TIpaduka
TEeMIIepaTypsl BOAbl WM MUHHMAaJIbHOM TeMIepaType BOJBI, €CIH OTCYTCTBYET H3JIOM rpaduka
TemIeparyp.

Mertonuka onpeieieHus] paCueTHON TEIUIOBOM MPOU3BOUTENFHOCTH BOAOIIOIOTPEBATENEH OTOTIIEHUS
U TOPSYEro BOJOCHAOKEHHMS, METOJIMKA OIpeleNieHHs MapaMeTpoB Ul pacyeTa BOJOINONOrpeBaTelei
CHUCTEM OTOIUIEHMs UM TOpsiYero BOAOCHAOKEHMsS IpU pa3IMYHBIX CXeMax [PUCOETUHEHUS
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BOJIOIIOIOTPEBATEICH MPUBEACHBI B TP, 2—O6, a B IPWI. 7, 8§ IPUBEACHBI TEIUIOBOW M THAPABIMUCCKUN
pacdeTsl BOAO-BOISHBIX MTOIOTpEBATENEH Pa3IMIHbIX KOHCTPYKIIAH.

4.6 Kaxnplii mapoBOASHON IMOJOTPEBaTENb JOJDKEH ObITh 000pYyIOBaH KOHICHCATOOTBOMIYMKOM WIIH
PETyJIATOPOM IepesuBa JjIs OTBOJA KOHJEHCATa, INTyIEpaMH C 3allOPHOW apMaTypoi JUIsS BBIMYCKa
BO3IyXa M CIyCKa BOJBI M MPEAOXPAHUTEIHHBIM KIIAMIAHOM, IMPEIyCMaTPHBAEMBIM B COOTBETCTBHH C
TpeboBanmsimMu  «lIpaBun ycrpoiictBa W 0e30macHON OSKCIUTyaTaliil COCYIOB, pPa0OTaIOMUX MO
nasieHueM» ['ocroprexHanzopa. TemmoBoll M TUApPaBIMYSCKUN pacdyeT MapOBOJISHBIX MOJOrpeBaTeeh
MpUBEACH B TIpHII. 9.

4.7 EMKOCTHBIE BOAOIOIOTPEBATEIH JOKHBI OBITH 000PYAOBaHBI PEAOXPAaHUTEIFHBIMA KITaITaHAMHU.
YCTaHAaBIIMBAEMBbIMU CO CTOPOHBI HAarpeBacMoON CpeIbl, & TaKKE BO3AYIIHBIMH U CIIyCKHBIMHU

YCTpPOMCTBAMH.
4.8 Yucio Bo0-BOSHBIX BOJIOTIOAOTPEBATENEH CIIelyeT MPHHUMATD:
JUISE CUCTEM TOpSYero BOJOCHAOKEHUS — JIBa MapajuIeIbHO BKJIFOUEHHBIX BOJIONOOIPEBATENS B

Ka)KJO0H CTYIEHH [TOJI0TpeBa, pacCUMTaHHbIX Ha 50 % MpON3BOINUTENBHOCTH KaXAbIi;

JUIS CUCTEM OTOIUICHMS 3[JaHUH M COOPYXXEHMH, HE JIOMYCKAMOLINX IIEPEPHIBOB B [10J1a4€ TEIUIOTHI, —
JIBa MapajuIeNbHO BKIIIOYEHHBIX BOAOIOAOTPEBATEINS, KAKIBIA U3 KOTOPBIX JOJKEH PacCUMTHIBATHCS HA
100 % mpor3BOAUTEIHLHOCTH.

[Ipr MakcMMalTbHOM TETIJIOBOM MOTOKE Ha ropsiiee BofocHaOkeHue 10 2 MBT unn nmpu BO3MOKHOCTH
MOJKITIOUCHHS TIEPEIBIPKHBIX BOAOIOJOrpe-BaTeNbHBIX YCTaHOBOK [OITyCKaeTCsl MpenycMaTpuBaTh B
Ka)XJIOW CTYNEHHU MOJOrpeBa OAMH BOJOIOJOTPEBATENb TOPSYEr0 BOAOCHAOKEHHS, KpOME 3JaHUM, He
JIOITyCKAIOLINX MEPEPHIBOB B TI0Aa4e TEIIOTHI Ha Topsidee BOJIOCHAOXKEHHE.

Jis  OpOMBILUIEHHBIX U CEJIbCKOXO3SHCTBEHHBIX MNPEANPUATHHA YCTAaHOBKA JABYX Hapajie]bHO
BKIIIOUCHHBIX BOJIOTIONOTPEBATENC B KaXKIOW CTYIEHH TOpSYEro BOJAOCHAOKEHHS I XO3SHCTBEHHO-
OBITOBBIX HYXI MOXCET NpeAyCMaTpuBATLCA TOJBKO IJISA IMMPOU3BOJACTB, HE JOMYCKAIOIIHUX IEPEPLIBOB B
MoAaue ropstueii BOJBL.

Ilpu ycraHOBKe A1 CHCTEM OTOIUICHHS, BEHTWILMU M TOPSYEro BOIAOCHAOXKEHHS MapOBOISHBIX
BOIIOHOILOI'pCBaTCHCﬁ YUCJIIO HMX JOJDKHO IHNPHUHHUMATHBCAd HE MCHEC IBYX BKIHOYACMBIX ITapalljiCIbHO,
pe3epBHBIE BOJIONIOAOIPEBATENN HE MTPeyCMaTPUBAIOTCS.

i TeXHONOTMYECKHX YCTaHOBOK, HE IOMYCKAIOIIMX IIEPEphIBOB B MOJAau€ TEIJIOTHI, JOJKHBI
MpeycMaTpUBaThC  PE3EpPBHBIE BOJIONOAOrpeBaren PacueTHas TPOU3BOJUTENBHOCTh PE3EPBHBIX
BOIIOHOILOFpeBaTeJ’Ieﬁ JO0JDKHA NPUHUMATBECA B COOTBETCTBUU C PCKUMOM pa6OTBI TEXHOJIOINYECKHUX
YCTAHOBOK MPEIIPUATHA.

HACOCBHI

4.9 IIpu BbIOOpE NOAKAYMBAIOIINX HACOCOB YCTAHABIMBAEMBIX B COOTBETCTBUH C TpeOOBaHUSMHU 11 3 5,
cleyeT IpUHUMATh:

roJilaqy Hacoca — I10 pacueTHOMY pacxo/y BOJBI Ha BBOJIE B TEIJIOBOM MyHKT (mpui 10);

Harop — B 3aBHCUMOCTH OT PacyeTHOTO JIABJICHUS B TEIUIOBOM CETH M TpeOyrolerocs AaBJICHUS B
MIPUCOEINHAEMBIX CHCTEMaX MOTPeOIeHNS TETUIOTHI.

4.10 INpu BBIOOpPE CMECUTENBHBIX HACOCOB JIJISl CHCTEM OTOIUICHHSI, YCTAHABIUBAEMBIX B COOTBETCTBHHU
¢ TpeboBanusamu ni. 3.4 u3.7 8 UTII cnemyer npuHUMATH:

a) IpU YCTaHOBKE HAacoca Ha MEePEMBIUKE MEXAY MOJAIOIIUM U 0OpaTHBIM TPYOOIPOBOAAMU CHCTEMBI
OTOILJIEHUSL:

Harmop — Ha 2—3 M OoJjiblie MOoTeph JaBJICHHUS B CHCTEME OTOIUICHHA nojady Hacoca G, Kr/4 — 1o
bopmyne

G=11G,,u. )

rae Ggo— pacuyeTHBIH MaKCHMaJbHBIA pacxoJ BOABI Ha OTOIUICHWE M3 TEIUIOBOM CETH KI/Y,
omnpenenseTcs no hopmyie
Quna
G,-35 R 197 (2)
rae Qomax — MaKCUMaJIbHBIN TEIJIOBOM MOTOK Ha OTOIIeHHe, BT;
C—YyJAenbHas TeIIOEMKOCTh BOJIbL, KJx/(kr °C);
U — ko3 PULIMEHT CMeIIeH s, OTIpeelsieMbli 1o GopMyIie
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i Ti~ Tar '
Tt~ T2 (3)
rae (; — TeMmepaTypa BOJbI B TTOAIONIEM TPYOOITPOBO/IE TEIUIOBOW CETH MPH PAaCUeTHOU TeMIepaType
Hapy>KHOTO BO3/1yXa I MPOEKTUPOBAHUS OTOIDIeHHS tg, °C;
(o1 —TOXe, B MOAIOIIEM TPYOOIIPOBOJIE CHCTEMBI OTOILIECHUS, °C;
(; — To %e, 6 0O6paTHOM TPYOOMPOBOJIE OT CUCTEMBI OTOMICHMUS, °C;
0) mpu ycTaHOBKE Hacoca Ha TOJAIOIIEM Wi 00paTHOM TPYOOITPOBOIE CUCTEMBI OTOTIIICHHS:
HAmop — B 3aBHCUMOCTU OT JIaBJICHHSI B TCIUIOBOM CETH M TPEOYIOIIEroCs JIaBJICHUS B CUCTEME
OTOILJICHUS C 3aMacoM B 2—3 M;
nonady Hacoca G, Kr/4, — 1o ¢opmyiie
G =113, (1+u), )

4.11 CmecuTeNbHbIE HACOCHI JUIsl CUCTEM BEHTWISIIMM, YCTaHABIUBAEMbIC B COOTBETCTBUU ¢ I 3 8,
ciemyet mpuHAMaTh 110 11. 4.10, moacTasmsas B hop-mynax ( 1) u (4) BMecto Gyo pacueTHBINA PacXxo] BOIBI
Ha BeHTWIAHIO G(max OIIPENENsAeMbIi 10 GopMyIie

Gy = 35—
{1y~ T2) (5)
re Q(max — MAKCHMAJIBHBIN TEIUIOBOM IOTOK HAa BEHTWILALUIO BT;

(°; — Temmeparypa BoJIBI B IIOJAOMEM TPYOOIPOBOIE, HOCTYTAOMIEH B KaTopubepsl, P pacyeTHOI
TeMIiepaType Hapy>KHOTO Bo3ayxa to, °C;

(8, — o sxe, B 06paTHOM TpyGOmpOBOAE MOCTE Kanopudepos, °C.

Koaddumment cmemienns ciemyer onpeaensats o popmyse (3), npuaumas BMecTo (o1 U (2 TpeOyeMbie
TEMIIEpaTyphl BOABI B TPYOOIIPOBOIAX JI0 W IMOCIE KaTopu(epoB CHCTEMBI BEHTHWIANNN TIPHA PacueTHON
TeMIIepaType Hapy>KHOTO BO3yXa.

412 [TIlpm BeIOOpE UUPKYIAIWOHHBIX HACOCOB JJS CHCTEM OTOIDICHHS W  BEHTWISIAN
YCTaHaBIMBAEMBIX B COOTBETCTBHH ¢ TpeOoBaHmsaMU 1. 3.10, ciexyer npruHUMATh:

mojadyy Hacoca — IO PAacUeTHBIM pacxojlaM BOJBI B CHCTEME OTOIUICHUS W BEHTWIAIUH,
omnpeAeIeHHBIM 110 (hopMyJiaM MPHIL. 3;

Hanop — npu yctanoBke HacocoB B UTII — mo cymme moteps JaBieHHus B BOIOIOIOTPEBATENSAX U B
CHCTeMax OTOIUIEHWS W BEHTWISIIMHU, a Ipu ycraHoBke HacocoB B LTIl momomHuTensHO cremyer
YYHUTHIBATH MTOTEPU JaBICHUS B TeIUIOBBIX ceTsx oT L[TII go naubonee ynanennsrx UTTL.

4.13 Ilpu BRIOOpE KOPPEKTUPYIOIINX HACOCOB, YCTAHABIMBAEMBIX B COOTBETCTBUH C TPEOOBAHHSIMH TI.
3.9 cnenyeT NpUHUMATE:

mojayy Hacoca — IO PAacYETHOMY pacxoJy BOJbI B CHUCTeMe, Ha TpPyOOIpPOBOJaX KOTOPOW OH
YCTaHABIIUBAETCS,

HaTop — 10 MUHUMAaJIbHO HEOOXOJUMOMY pacrojiaraéMoOMy HAIlopy B MECTE MPUCOSAMHEHUS TaHHBIX
HACOCOB, BKJIFOUasi COIPOTURIICHUE TPYOOIPOBO/Ia M PETYIUPYIOIIMX YCTPOHCTB ITEPEMBIYKH.

4.14 Tpu BpIOOpE NOAMUTOYHBIX HACOCOB, YCTAHABIUBAEMBIX B COOTBETCTBHH ¢ TpeOoBaHUsIMH 11 3.13
clenyeT IpUHUMATh:

nojady Hacoca — B pa3mepe 20 % oObema BojbI, HaxoJsIeiics B TpyOOIpoBojax TEIUIOBOW CETH H
CHCTEM OTOILICHUS TOJIKIIIOUYEHHBIX K BOJIO-TI00TPEBATEIIO;

HAToOp — M3 YCIIOBUS MOJIEPKAHUS CTATHUECKOTO JAaBIICHUS B CUCTEMAax OTOIUICHUS W BEHTHIISIIUH C
MIPOBEPKOi pabOTHI CHCTEM B OTOIUTENBHBIN ITEPHO UCXOS U3 MbE30METPUIECKUX TPAPUKOB.

4.15 Yucno HacocoB, yKazaHHBIX B Ml 4.9— 4.14, cneayer nmpuHUMAaTh HE MEHEE JBYX, OJIUH W3
KOTOPBIX SIBIIIETCS] PE3EPBHBIM.

B UTII npu ucnonb3oBaHnu OecPyHAAMEHTHBIX ITUPKYJISIIMOHHBIX HACOCOB TOCIIEIHUE JTOITYCKASTCS
yCTaHaBIMBaThL 0e3 pe3epBa (BTOPOM HACOC XPaHUTCS HA CKIIaJe).

IIpu ycraHOBKE KOPPEKTHUPYIONIUX CMECHTEIHHBIX HACOCOB Ha TMEPEMBIUKE JTOMYCKAeTCs MPUHUMATH
JiBa Hacoca, 1o 50 % TpebyeMoii mogaun KaxIbii, 0e3 pe3epna.

4.16 IIpu moadope MOKAYMBAIOIINX, CMECUTEIBHBIX U IUPKYISIMOHHBIX HACOCOB pacueTHasl Mmojava
X noibkHa ObITh B mpeaenax 0,7—1,1 momaun mpu makcumanbHoM KIIJ[ mas maHHOTO THMIIa HACOCOB.
IIpu OGonpmux (aKkTUYECKHX pacxoflaX BOJBI PEKOMEHIYETCS YBEIHYUBATH THIPABIAYECKOE
COMPOTHBIICHUE CHUCTEMBI 32 CYET YCTAaHOBKH JIPOCCENBHBIX auadparM WIM TPUMEHSITh HACOC C
PETYIUPYEMBIM JICKTPOTIPUBOIOM.

16



JUADPPAI'MBI U SJIEBATOPBI

4.17 lmameTp oTBepCcTUH ApoccesbHBIX aunadpparM d, MM, YCTaHaBIMBAEMBIX B COOTBETCTBHH C
TpeboBaHusiMu 1. 3.26, 3.29 u 3.35, cnenyet onpenensth no Gopmyie

AH (6)

rae G—pacdeTHbII pacxo/ BOABI B TPYOOIIpOBOAE, T/4;

(H—nanop, racumslii ApoccenbHoi quadparMoi, M.

MuHHMMaNbHBIA IHAMETP OTBEPCTHUS IPOCCENbHOM AnadparMbl JOKEH IPHUHUMATHCS PABHBIM 3 MM/

IIpu HEOOXOOMMOCTH CiELyeT yCTaHABIMBAThH IIOCIENOBATENBHO ABE AUadparMbl COOTBETCTBEHHO C
OonpIIMMU JUaMETPaMH OTBEPCTHMH, IIPU 3TOM PACCTOSIHUE MEXIY IuadparmMamMy JOJKHO HPUHUMATHCS

He meHee 10 Dy tpybomnpoBoaa ( Dy—ycnoBHsIi tuaMeTp TpyOOmpoBoia, MM).

4.18 JIlnameTp TOpIOBUHBI 3eBaTopa d; MM, ClieyeT OnpeesaTh o hopmyIie

g
4-as{SLET
= ()

rie Ggo — pacueTHbIN pacxo/l BOJBI Ha OTOIUICHHE U3 TEIUIOBON CETH, T/, ONpeaesieMbli mo Gopmyie
);

U — ko3 PHUIMEHT CMEeLIeHus], onpeiensieMbli o Gopmyse (3);

Ho — moTepu Hamopa B crcTeMe OTOILICHHUSI TIOCIIE 3IeBaTOpa MPU PACYETHOM PacXoie BOJBI, M.

ITpu BBIOOpE 3MeBaTOpa cieayeT MNPUHHMATh CTAHIAPTHBIA 3JeBaTOp C OJMMKAWIINM MEHBITHM
JUAMETPOM TOPIOBUHBI.

4.19 MunumansHO HeoOXouMbIH Harop H, M, mepen 351eBaTopoM JUisl MPEOJOICHUS THAPABIMYECKOTO
CONIPOTHBIICHHUS 3JeBaropa W TNPUCOCIMHCHHOW K HEMYy CHCTeMbl oToruieHus (06e3 ydera

TUPABIMYECKOTO COIMPOTHUBICHUS TPYOOIPOBOAOB, 000pyAOBaHUs, MPHOOPOB M apMaTyphbl IO MecTa
MPUCOCAMHEHUS 3JICBATOPA) JIOIMYCKAETCS ONPEICSIIATh MO MPUOIKEHHON (hopMyJie
H= 1.4|-l3(1+u)2,(8)
4.20 Iuametp comua aneBatopa d; , MM, CIIEAyET ONPEIeIATh 1o hopMyIie
2
d. =961 Ga
H, 9)

rae H; — Hamop mepen anmeBaTopoM, OIpeesieMblil 10 Mbe30MeTPUIeCKOMY rpaduKy, M.

Juamertp coruia crieayeT OnpeAesnsaTh ¢ TOUHOCTBIO JI0 JECATHIX J0JeH MUIDITMMETpa C OKPYTJICHHEM B
MEHBIIYIO CTOPOHY U IMPUHUMATh He MeHee 3 mM. Ecnu Hamop Hj, mpeBsimaer Hanop H, onpenenenHbii
no ¢opmyne (8), B ABa paza u OoJyiee, a TaKKEe B Cllydae KOIJIa JUAMETp COILIa, ONPEIEICHHBIH I10
dopmyne (9), nomydaercs MeHee 3 MM, U30BITOK HANIOpa CIEAYET TaCUTh PETYIUPYIOIIUM KIIATaHOM HIIH
JIpOCCeNIbHOM auadparMoil, yCTaHaBIUBAaEcMbIMU Iepel 3jieBatopoM. Jluamerp oTBepcThs auadyparMbl
JIOJIKEH OTIpeACIIATRCS 1Mo Gopmysie (6).

4.21 llepen »meBaTOpOM Ha TOAIOIIEM TPYOONPOBOAE PEKOMEHAYETCS MpeayCMaTpUBaTh MPIMYIO
BcTaBKy 1unHOH 0,25 M Ha duraHnax.

JluameTp BCTaBKH ClieAyeT IPUHUMATh PABHBIM JIUAMETPY TPYOOIPOBOIA.

BAKH U I'PA3EBUKHU

4.22 Baku-akKyMyJISITOPBI JUIS CHCTEM TOPSYEro BOJOCHAOKEHHsI y TOTpeOHTeNel cienyer
npoekTupoBath B coorBercTBUM co CHull 2.04.01-85.

baku-akkymyssTopel, ycraHaBnuBaeMble B LTIl xuiblx pailoHOB, JOJDKHBI PAaCCUMTHIBATHCS Ha
BhIpABHHBaHUE CYTOYHOTO rpaduKka pacxojia BOJbI 32 CYTKH HanOoubliero Bojonotpednenus. [Ipu aTom
BMECTUMOCTh 0aKOB-aKKyMYJATOPOB PEKOMEHIYeTCsl IMPHHUMATh HUCXOIs W3 YCIOBHH pacuera
MPOM3BOJAUTENBHOCTH BOAOIIOAOTPEBATEIIEH 110 CPEeJHEMY IOTOKY TEIUIOTHI HA ropsiuee BOAOCHA0KEHHE.

Bmectumocts 0aKOB-aKKyMYJISITOPOB, YCTaHaBIUBAEMBIX Ha TIPOMBIIIUIEHHBIX u
CEJIbCKOXO3SIMCTBEHHBIX MPEANPHUATHAX, JOJDKHA IPUHUMATBCA B COOTBETCTBUU ¢ Tpeboanusimu CHull
2.04.01-85.

baku-akkymynsatopsl, pabotatomue 1o nasieHneM Bbime 0,07 MIla, momKHBI COOTBETCTBOBATH
TpeOoBanmsM «lIpaBun ycrpolicTBa u 0e30macHON 3KCILTyaTallidl COCYAOB, pabOTaromuX IO
JaBieHneM» ['ocroprexHaazopa.
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4.23 B 3aKphITBIX cUcTeMax cOopa, OXJIAKJCHUS M BO3BpaTa KOHJIEHCATa JIOJDKHBI IIPHHUMAThCS OaKy,
KOHCTPYKITHSI KOTOPBIX paccuuTana Ha padodee masienue ot 0,015 go 0,3 MIla, a B OTKPBITBIX CHCTEMaX
— Ha atMocdepHoe AaBieHue (01 HATUB).

4.24 Pabouyro BMECTUMOCTb M 4YHCIO COOpHBIX OakoB KOHAEHCAaTa CIEAyeT IPUHUMATh B
COOTBETCTBHH ¢ TpeGoBaHmsiMu pasx. 3 CHull 2.04.07-86'.

4.25 KonpgeHcaTHble 0aKH JODKHBI OBITh IUITHHAPHIECKON (DOPMBL.

[lpumeHeHue NPSMOYTONBHBIX OAaKOB MOMYCKAETCS TOJIBKO IJIsl OTCTOS KOHJAEHCAaTa MpH YCIOBHH
HEBO3MOXKHOCTH TOSIBIICHHS B 0aKe M30BITOYHOTO JIABICHHUSI.

4.26 JlHuia KOHAEHCATHBIX OaKOB, KaK IIPABHIIO, JOJDKHBI IPUHUAMATHCS ChepuuecKoil (HOpMBI.
JonyckaeTcst MpuUMEHEHHE JHUII SIJTMNTHYECKOW W KOHWYECKOH (opM, IpU 3TOM HEOTOOPTOBAHHBIE
KOHUYECKHE JHHIIA JTOJKHBI KIMETh OOIIMIA IIEHTPAIBHEIN yrou He Ooiee 45 ©.

4.27 B KOH/ICHCATHBIX OaKax JOJDKCH NPEyCMaTPUBAThCS JIFOK TUAMETPOM B cBeTy He MeHee 0,6 M.

4.28 KonneHcatHble 0aky JOJDKHBI OBITH 00OPYIOBaHBI MOCTOSIHHBIMHU JIECTHHLAMH CHApY>KH, a MpH
BEICOTE Oaka Oosee 1,5 M— Takke ¥ BHyTpH Oaka.

4.29 KonpeHcarHbie 6aku JODKHBI OBITH 000PYJIOBaHbBI: YKA3aTEeISIMU YPOBHS, IPEAOXPAHUTECILHBIMU
YCTPONCTBAMHU OT TIOBBINICHHOTO JABICHHS W, NPH HEOOXOMUMOCTH, IITYLEpaMU C KpaHaMH U
XOJIOJMJIBHUKAMU JIJIsl 0TOOpa mpoo.

B kayecTBe mpenoXpaHUTEIBHBIX YCTPOWCTB B 0akaxX JOJDKHBI, Kak TMPABUIIO, TPUMCHSTHLCS
NPEJIOXPAHUTENBHBIC KJIalaHbl; THAPO3aTBOPhI PEKOMEHIYETCS MPUMEHATh NPU pabovyeM JABIICHHH B
Oake He Oonee 15 klla.

Jnst 6akoB, paboTalomMX MO/ HAJMB, MPEIOXPAHUTENBHBIC YCTPOMCTBA HE MPEAYCMaTPUBAIOTCS; 3TH
0aku MOMKHBI OBITH 00OPYHOBAaHBI MITYIIEPOM JUIA COOOMIEHUs ¢ aTMocepoi 0e3 yCTaHOBKM HAa HEM
3allOpPHOI apMaTypbl, YCIOBHBIEC TIPOXOIbI 3TUX IITYIEPOB CIeAyeT IPUHUMATH 110 Tad. 1.

4.30 [NonBox koHjCHCATa B OAKH JODKEH IPEAyCMaTPUBATLCS HIXKE HIDKHETO YPOBHS KOHJICHCATA.

4.31 Pa3HOCTh OTMETOK MEXIy HIDKHAM YPOBHEM KOHJIEHCATa B OaKe W OCHIO HACOCOB JIJIS MIEPEKAuKU
KOHJIeHCaTa u3 0aka JTOKHA OBITH JOCTATOYHOH, YTOOBI 00ECIeYnBaioCh HEBCKUIIAHUE KOHJIEHCATa BO
BCachIBaroIleM naTpyOke Hacoca, Ho He MeHee 0,5 M.

4.32 HapyxHas 1 BHYTPEHHSISI IOBEPXHOCTU KOHJICHCATHBIX 0AaKOB OJKHBI UMETh aHTHKOPPO3HOHHOE
MOKPBITHE

4.33 TIpu yCTaHOBKE PaCIIMPHTETBHBIX 0AKOB HX 00beM Vi, M°, Clie/lyeT ompenensTh mo Gopmyiie

rme ( — ViaenbHbIi 00BEM Mapa B 3aBUCHMOCTH OT JaBICHHs B 0ake, M/KI; X — MaccoBOE
napocojiepKaHue KOHJICH CaTa B I0JISIX €MHUIIBI, OnpeesnsieMoe o Gopmyiie

k.

I, (]_]_)
BMecTHUMOCTE KOHAEHCATHBIX 1 1(2;3| 5 |10 |15;20|25 |40;50 |60 |75 (100:125 | 150; 200
6aKoB, M°

Ycnosublit quametp mtynepa, |50 |70 | 80 |100| 125 (150 200 (250300 | 350 400

MM

i, Iy —ylenbHOE TEIUIOCOJCpIKaHNEe KOHJICHCATa COOTBETCTBEHHO NPH JABJICHHM Tapa Iepej
KOHJICHCATOOTBOAYMKOM U B PACIIMPUTENLHOM Oake (SHTANBITNS BOBI HA IMHAW HACKIIICHNUS ), KJIK/KT;

I, — yAenbHas CKPhITas TEIUIOTa NapooOpa30BaHUs IPU JABJICHUH 6 PaCIIMPUTEIbHOM Oake, KJK/KT;

G— pacueTHBIH pacxoj] KOHJCHCATA, T/4,

K — ko3 duieHT, yauThIBaONIMiA HAIMYUE MPOJIETHOTO Mapa, KOTOPbIA JOMyCKAeTCsl MPUHUMATh
paBubiM 1,02—1,05.

4.34 PacmmputesnbHble 0akd JOJDKHBI OBITh LWIMHAPHYECKOH (GOpMBI; Uil OaKOB ¢ BHYTPEHHHM
JraMeTpoM kopiyca 1o 500 MM JOJKHBI TPUHUMATHCS TUIOCKHE TIPUBAPHBIE WITH DJUTHIITHYECKUE JTHHUIIIA,
a ipu auametpe 6oree 500 MM — IUTHNITHYECKHE.

4.35 PacmmpurenbHble 6aKku JOJKHBI OBITH 000pYJOBaHBI PEIOXPAHNUTEILHBIMH KiIallaHAMU.

4.36 I'psI3eBHKH B TEIUIOBBIX MTyHKTaX CIIEAYET MPEAyCMaTpUBaTh;

Ha TOJaloNieM TpyOOmpoBoJie TPH BBOJE B TEIJIOBOW ITYHKT HETMOCPEACTBEHHO TIOCNIE MEPBOH
3aI0pHON apMaTyphl;

Ha OOpaTHOM TpyOONpOBOAE Mepea PeryaupyIOUIMMU YyCTPOMCTBAMH, Hacocamu, IpubopamMu ydera
pacxozia BOJIBI M TEIUIOBBIX TIOTOKOB — HE 00JIee OTHOTO.
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4.37 Ilepen MexaHHMYSCKUMH BOAOCUYCTYMKAMH M TUIACTHHYATHIMH BOJOIIOJOTPEBATEISAMHU IO XOIY
BOJIBI CJICAYET YCTaHABIUBATh ceTYaThie (heppoMarHuTHBIC PUILTPHI.

TPYBOIIPOBO/JbI U APMATYPA

4.38 TpyOompoBOIBI B IIpeeIax TEIUIOBBIX IYHKTOB JOJDKHBI ITPEAyCMaTPUBATHCS U3 CTABHBIX TPYO
B cOOTBETCTBHH ¢ TpeGosanmsvu CHull 2.04.07-86' u CHull 2.04.01-85.

TpybompoBombl, Ha KOTOpBIE pacmpocTpansercs neiicteue «lIpaBunm ycTpoiictBa u 0Oe3omacHON
JKCIUTyaTalluu TPyOONpPOBOJOB Hapa M ropsueil Bomel» [ocroprexHan3opa, NOJKHBI YIOBIETBOPSATH
TaKxke TpedoBaHusM 3Tux IlpaBu.

TpyOsl1, pekoMeHayeMbIe IJIs1 TPUMEHEHHS, TPUBEIeHBI B pui. 11.

Kpowme Toro, ans cereil rops4ero BOOOCHAOXKEHHS B 3aKPBITHIX CUCTEMaX TEIUIOCHAOXKEHHUS CIeoyeT
npUMeHsTh onuHKoBaHHbIe TpYyOsl o 'OCT 3262, TY 14-3-482, TY 14-3-1428 u apyrue ¢ TONIHWHON
IUHKOBOTO TOKPHITUS He MeHee 30 MKM WIIM 3MaldpOBaHHbBIC, a TaKKe HEMETaJUInYecKue TpYOHl,
YIOBJIETBOPSIOLINE CAHUTAPHBIM TPEOOBAHUSIM.

s cereil ropsiuero BOJOCHAOXKEHUS OTKPBITBIX CHCTEM TEIUIOCHAOXKEHHs JOIYCKAeTCsl NPUMEHATh
HEOIIMHKOBAHHEIE TPYOBI.

4.39 PacnonoxeHne ¥ KpelieHHE TpPyOONpPOBOMOB BHYTPH TEIUIOBOTO TIYHKTa HE JIOJDKHBI
NPENSITCTBOBATh  CBOOOAHOMY IEPEMEIICHUIO 3KCIUIyaTallHOHHOTO IIepcoHaja M HOJbEMHO-
TPAHCIIOPTHBIX YCTPOMCTB.

4.40 J1nst TpyOOTIPOBOIOB YCIOBHBIM .AHAMETPOM 25 MM U 00Jiee B TEIUIOBBIX MMyHKTaX PEKOMEHYETCS
NPUMEHATh M3IENHS M JeTand TPyOONpOBOJOB, OHNOPHI U MOABECKH TPYOONPOBOAOB, a TAaKXKE Oaku
pacuIpuTenbHble 1 KOHACHCATHBIE O pabounM depTexam, pa3padOTaHHBIM DHEPrOMOHTaKIPOSKTOM
JUTSI TETUIOBBIX CeTel C mapaMeTpaMy TEIUIOHOCUTENIS:

Py (2,5 MIla, t ( 200 (C—m1s BOSBI,

Py (4,0 Mlla, t (425 °C — nns mapa.

IlepeueHs BBIMYCKOB THIOBOM JOKYMEHTAllMM Ha KOHCTPYKIMM, W3AEIUS U Y31Ibl 3JaHUN U
coopyxxennii cepun 45.903-13 «M3menus u getanu TpyOONPOBOJOB TEIUIOBHIX ceTeil. Paboune uepTexm»
MpUBEACH B Opui. 12.

4.41 J1nst KOMIIEHCAIIMN TEIUIOBBIX YJUIMHEHHH TPYOOMPOBOJIOB B TEIUIOBBIX IYHKTAaX PEKOMEHIYETCsI
UCIIOJIB30BaTh YIIIbl IOBOPOTOB TPYyOONPOBOIOB (caMOKOMIIEH calus1). Y CTaHOBKY Ha TpyOonposoaax [1-
00pa3HbIX, JHMH30BBIX, CHIb()OHHBIX, CAJbHUKOBBIX KOMIIEHCATOPOB CIIEAYET IMpelycMaTpUBaTh NpHU
HEBO3MOKHOCTH KOMIIEHCALIUH TEIUIOBBIX y/UIMHEHNH 3a CYET CAMOKOMIICHCALMH.

4.42 3amopHasi apMmarypa NpeaycMaTpUBaeTCs: Ha BCEX MOJAOIMX W OOpaTHBIX TPyOOmpoBoaax
TEIUIOBBIX CETEH Ha BBOJE U BBIBOJIE UX M3 TEIJIOBBIX ITyHKTOB:

Ha BCACBIBAIOIIEM M HarHeTaTeJIbHOM NaTpyOKax KaXKI0ro Hacoca;

Ha TMOABOJIAIINX M OTBOJAIMINX TPYOOIIPOBOAaX KaXKI0TO BOJOIIOIOT peBaTEIs.

B ocranbHBIX ciydasx He0OOXO0AUMOCTh YCTAaHOBKH 3allOPHON apMaTypsl onpeenseTcs mpoektom. [Ipu
TOM YHCJO 3allOpPHOM apMarypsl Ha TPyOONpPOBOAAX IOJDKHO OBITh MHHHUMAJIBHO HEOOXOAMMBIM,
o0ecrieyrBaloONINM HAICKHYIO 1 Oe3aBapuiiHyro pa0doTy. YcTaHOBKa AyOIUPYIOIICH 3alIOpHON apMaTyphl
JIOITYCKAEeTCsI P 0OOCHOBAHUY.

4.43 Ha BBone temioBbix ceredl B LITII momkHa mpuMeEHSAThCS cTalbHas 3allopHas apMmarypa, a Ha
BeiBozte u3 LITII nomyckaercst mpegycMaTpuBaTh apMaTypy M3 KOBKOTO MIIM BHICOKOIIPOYHOTO YyTYHA.

3anopuyro apmatrypy Ha BBojge B MTII ¢ cymmapHO# TemioBOW Harpy3kod Ha OTOIUICHHE H
BeHTWIsIIKIO 0,2 MBT 11 60ee peKOMEeHyeTCsl IPUMEHSATh CTAIBHYIO.

B mpenenax TemIoBBIX IyHKTOB AOIYCKAaeTCs MpedycMaTpUBaTh apMaTypy M3 KOBKOTO, BBICOKO-
MPOYHOTO W CEPOr0 YyryHa B COOTBETCTBHH ¢ «lIpaBmiaMu yCcTpoOWCTBa M 0€30MaCHOM IKCILTyaTaluu
TpyOOITPOBOIOB TIapa U ropsiuei Boab» I ocroprexnanzopa (mpui. 13).

Ha cmyckHBIX, TPOAYBOYHBIX U JIPEHAKHBIX YCTPOHCTBAX MPUMEHATH apMaTypy M3 CEpOro 4yryHa He
JIOTTYCKaeTCsl.

IIpn ycraHOBKE YyTyHHOW apMaTypbl B TEIIOBBIX IMMyHKTaX IOJDKHA MPEAyCMaTPUBATHCS 3aIUTa €€ OT
HanpsDKeHUH u3rnba. B TEmmoBbIX MyHKTax JOMYyCKaeTCsl Takke NMPUMEHEHHE apMaTypbl U3 JIATYHH H
OpOH3BI.

4.44 TlpuHUMATH 3aIIOPHYIO apMaTypy B KQ4eCTBE PEryIHPYIONIEH HE JOMYyCKACTCH.

4.45 He pomyckaercs pa3MelIeHHE apMaTypbl, APEHAKHBIX YCTPOWCTB, (PIAHIEBBIX M PEe3bOOBBIX
COCIMHEHHI B MECTax MPOKIaJKH TPyOOIIPOBOJOB HaJ IBEPHBIMU U OKOHHBIMH MPOEMaMH, a TaKkKe Haj
BOpPOTaMH.
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4.46 B nmomzeMHubIx otaenbHo crosmmx LTI momkHa nmpeaycMaTpuBaThCs Ha BBOJE TPYyOOIPOBOIOB
TEIUTOBOM CETH 3alopHast apMaTypa C 3JeKTPOIPHUBOJIOM HE3aBICHMO OT AUaMeTpa TpyOompoBoaa.

4.47 TlpenoxpaHUTENbHBIE YCTPOWCTBA MOJIKHBI OBITH PACCYMTAHBI U OTPETYIHMPOBAHBI TaK YTOOBI
JaBJICHHE B 3aIIMIICHHOM JJIEMEHTE HE MpEeBBIIIaNo pacyeTHoe Oosee ueMm Ha 10%, a mpu pacueTHOM
masieann npo 0,5 MIla — mne Oomee wem Ha 0,05 Mmna. Pacuer mpomyckHOW crocoOHOCTH
MIPEIOXPAHUTENBHBIX YCTPOHCTB TOJDKEH Mpon3BoauThes cormacHo 'OCT 24570.

4.48 OT00p TEIIOHOCUTENS OT MaTpyOKa, Ha KOTOPOM YCTAaHOBJICHO MPEIOXPAaHUTEIHHOE YCTPOUCTBO,
HE JIOMyCKaeTcsl YCTaHOBKA 3allOPHOM apMaTypbl HENOCPEICTBEHHO Y MPEIOXPAHUTEIHHBIX YCTPOHCTB
HE JIOIyCKaeTcsl.

[IpemoxpaHuTeNnbHBIC KIIANlaHbl JIOJDKHBI WMETh OTBOJAIIME TPYOOIPOBOMABI, MPEAOXPAHSIONINE
00CTyKMBAIOIIMKA TIEPCOHAT OT OKOTOB NMPH CpadaThIBAHWU KIIAMIAHOB. JTH TPYOOIPOBOJBI JIOJIKHBI
OBITH 3aIIMIEHBI OT 3aMep3aHds W OOOPYIOBAaHBI JPEHAXaMH [UIA CIMBA CKaIUIMBAIOIIETOCS B HHX
KOHJIeHcaTa. Y CTaHOBKA 3alIOPHBIX OPTraHOB Ha HUX HE OIyCKaeTcsl.

4.49 JInst mpOMBIBKY U OTIOPOXKHEHUS CUCTEM MOTPEOJICHUS TEIUIOTHI HA UX 00PAaTHBIX TPYOOIPOBOAAX
IO 3aMTOPHON apMaTypsl (TI0 X0y TETUIOHOCUTENS) IPeyCMaTPHUBAETCsl YCTAHOBKA MITYIEpa ¢ 3alIOPHON
apmarypoil. JlmameTrp mTyrepa ciemyer OIMpeneNsTh pacdeToM B 3aBHCHMOCTA OT BMECTHUMOCTH U
HEO0XOTUMOTO BPEMEHHU OMOPOKHEHHSI CUCTEM.

4.50 Ha TpybonpoBoiax ciemyer mpeycMaTpuBaTh yCTPOHCTBO MITYIIEPOB C 3aIIOPHOM apMaTypoit

B BBICUIMX TOYKaxX BCEX TPyOONPOBONOB — YCIOBHBIM JHAMETPOM HE MEHee 15 MM ISl BbIIyCKa
BO3/yXa (BO3AYIIHHUKH),
B HHMBIIMX TOYKAaX TPyOONPOBOAOB BOABI M KOHJEHCATAa, a TaKXKE€ HAa KOJJIEKTOPAaX — YCIOBHBIM

JUaMEeTpOM He MeHee 25 MM ISl CIyCKa BOJbI (CIyCKHHUKH).

451 B TemnoBBIX NyHKTax HE JOITyCKAETCS TMPEeayCMAaTpHBaTh ITYCKOBBIE TEPEMBIYKH MEXKIY
MIOJJAIOIIUM U OOpaTHBIM TPYOOIIPOBOJAMH TETIIIOBBIX CETEH.

4.52 TlpemycmarpuBaTh OOBOAHBIE TPYOONPOBOABI JJS HACOCOB (KpoMe ITOJKAYMBAIOIINX),
3JIEBATOPOB, PETYJUPYIOIIMX KJIANAHOB, TPS3€BUKOB M NPHOOPOB AJsl y4yeTa TEIUIOBBIX IOTOKOB H
pacxojia BOJIbI HE JJOITyCKaeTCA.

4.53 Ha mapompoBoje AOIKHBI MPEeoyCMaTpPUBATHCS IYCKOBBIE (TpsAMBIE) M TOCTOSHHBIE (depes3
KOHICHCATOOTBOIYHK) IPEHAKH B COOTBETCTBHH ¢ TpeboBanusMu pasn. 9 CHull 2. 04. 07-86*.

ITyckoBbIE IpeHaXU JIOJIKHBI YCTaHABIUBATHCS:

nepe]1 3all0pHOM apMaTypoi Ha BBOJIE NTApONPOBO/Ia B TETLIOBOM MYHKT;

Ha pacrpeeuTeIbHOM KOJIJIEKTOPE;

10CJIEe 3allOpHON apMaTypbl Ha OTBETBJICHHUSX MapONpPOBOJIOB NPH YKIOHE OTBETBICHHS B CTOPOHY
3aropHOM apMatypsbl (B HHOKHUX TOYKaX MapoINpoBO/a).

[TocTosiHHBIE IPEHAKU TOJDKHBI yCTAaHABIMBATHCS B HWOKHUX TOYKaX IIapoIpOBOAA.

454 Tlpu npOEKTUPOBAHWU CHUCTEM CcOOpa KOHJEHCaTa HEOOXOOMMO YUHTBHIBATh BO3MOKHOCTb
MIOTIA/IaHUS B OTH CHCTEMBI ITPOJIETHOTO MMapa B KoiudecTBe 2—35 % o0beMa BO3BpaliaeMoro KOHeHcaTa.

455 VYecrpoiictBa Ay OTBOAAa  KOHJAEHCaTa W3 TMAPOBOJSHBIX  BOJIOINOJOTpEBaTelNeit
(KOHAEHCATOOTBOJAUMKM MM  PErylsaTopel  mepenuBa —mo 1. 4.6) ©W  1apomnpoBOJOB
(KOH/ICHCATOOTBOJIUUKH — TO 1. 4.53) JOJDKHBI pa3MeliatbCs HIKE TOUEK OTOOpa KOHIEHcaTra |
COCJIMHATHCS C HUIMH BEPTUKAILHBIMU HITM TOPH30HTAJIBHBIMH TPYOOIIPOBOIaMH ¢ YKIOHOM He MeHee 0,1
B CTOPOHY YCTpOMCTBa /AJ1s1 0TOOpa KOH/AEHCAaTa.

4.56 Perynsropsl mepeiarBa M KOHJCHCATOOTBOJYMKH JIOJDKHBI MMETh OOBOJHBIE TPYOOIIPOBOIHI,
o0ecrnevnBarone BO3MOXHOCTh cOpoca KOHIEHCAaTa IOMUMO 3THX YCTPOMHCTB.

B caydasx korma mMeeTcs NPOTHBOJABIEHHME B TPyOompoBoaax sl cOopa KOHIEHcaTa, JOJKHA
NpeaycMaTpuBaThCsl yCTAaHOBKAa OOpaTHOro KjamaHa Ha KOHJIEHCATONPOBOJE IMocie OOBOJHOTO
TpyOompoBosa. OOpaTHBIN KiamaH AOKEH OBITh YCTaHOBJIEH Ha OOBOJHOM TpyOOmpoBone, eciu B
KOHCTPYKITUH KOHACHCATOOTBOIIHKA IIPETyCMOTPEH OOpaTHBIN KIIaTlaH.

4.57 Ilpu BBIOOpPE KOHACHCATOOTBOJYUKOB CIEIyeT IPUHUMATB!

pacxoJi KOHJIeHcaTa Tociie MapoBOJSTHBIX BOJIONOIOTPEBaTeNel — paBHBIM MaKCUMalbHOMY PacXxojay
napa ¢ kodpdunueHTom 1,2, a g ApeHaxa MaporpoBOJOB — PAaBHBIM MAaKCUMAILHOMY KOJIHYECTBY
KOHJICHCUPYIOIIErocs 1apa Ha APEHUPYEMOM YHacTKe MaponpoBoAa ¢ KO3 PHUIUEHTOM 2;

JaBJieHHE B TPyOOIpoBoze mepen KoHaencatoorsogunkom P;, Mlla, — paBueiM 0,95 naBnenus napa
nepes1 BOJIONOIOTpeBaTeNieM WIIM PaBHBIM JIABJIICHUIO Mapa B TOUKE JAPEHa)xa MaporpoBoJia;

JIaBJIeHNE B TPYOOIPOBO/IE TIOCIIe KOHIeHCATOOTBOIurKa Py, Mia, —omnpenensercs o ¢popmyiie

P.=2Py(15)

20



rae a — ko3¢ UIMEeHT, YIUTHIBAIOIINN OTEPIO AaBIEHHS B KOH/IEHCATOOTBOTYNKE M MIPH OTCYTCTBUHU
JMaHHBIX TpuHUMaemblii paBHbIM 0,6. IIpu cBoOOIHOM ciMBe KOHZICHCAaTa AaBlieHME Ha BBIXOJE U3
TpybonpoBoaa P,, npuanmaercst paBHbM 0,01 MIla, a npu cnuBe B OTKpbITHIN Oak — pasubiM 0,02 Mma.

4.58 OOpatHbIC KIalaHbl, KPOME CIy4acB, yKa3aHHBIX B M. 3.5 u 4.56, IpeaycMaTpuBarOTCs:

a) Ha TUPKYJSIIHOHHOM TPYOOIIPOBOJAE CHCTEMBI TOPAYETO BOAOCHAOXKEHUS Tiepe]] MPHCOeInHEHHEM
ero Kk oOpaTHOMYy TpyOOTpPOBOIY TEIIOBBEIX CETEH B OTKPHBITHIX CHCTEMaxX TEIUIOCHAOKEHUS WIH K
BOJIOTIOIOTPEBATEISIM B 3aKPBITHIX CUCTEMaX TEIUIOCHAOKEHHS;

0) Ha TpyOOmpoBOAE XOJOMHOW BOXBI TEpPEeN BOJOIOJOTPEBATENSIMA CHUCTEMBI TOPSUIETO
BOIOCHAOXEHWISI 32 BOJOMEPaMH TI0 XOY BOJIBI,

B) Ha OTBETBJICHMH OT OOpaTHOrO TPyOOMpPOBOJA TEIJIOBOM CETH Mepel] PEryasaTOpOM CMELICHUS B
OTKPBITON CHCTEME TEIIOCHA0KEHMS;

T') Ha TpyOOTPOBO/IE TIEPEMBIYKH MEXKY TOJIAIOINM U OOPATHBIM TPYOOIIPOBOAaMHU CHCTEM OTOTLICHUS
WIM BEHTWISILIMK TPH YCTAaHOBKE CMECHTEIBHBIX MM KOPPEKTHPYIOIIMX HACOCOB Ha IMOJAIOMIEM HIIN
00paTHOM TPyOONPOBOJIE ITUX CUCTEM;

1) Ha HarHEeTaTeIFHOM MaTpyOKe KayKIO0ro Hacoca /10 3aIBIKKY IIPH yCTaHOBKE 0oJiee OJHOTO HAcOCa;

€) Ha 00BOTHOM TPYOOTIPOBOE Y TMOAKAYNBAIOIINX HACOCOB;

) Ha MMOJINTOYHOM TPYOOTPOBO/IE CUCTEMBI OTOTUICHHS IPU OTCYTCTBUHM Ha HEM Hacoca.

He cmegyer mpenmycmarpuBarh oOpaTHblE KIamaHbl, AyOnupyrome oOpaTHBIE —KIAIaHb,
yCTaHaBIMBaeMbIE 32 HACOCAMH.

4.59 uamerp TpyO THAPO3aTBOpa, MM, CIEAyeT ONPEACHATh NPU YCIOBHUH CBOOOIHOTO CIUBa
KOHJICHCaTa 10 (hopMmyJie

d=25./G (13)

rae G— pacyeTHBIH pacxo] KOHIeH caTa, T/4.

Bricora 3amuTHOTO CTONMOA KOHJIEHCATa B THUAPO3aTBOPE JOJDKHA NMPUHUMATHCS B 3aBUCHMOCTH OT
JIABJICHUS B KOHJICHCATHOM 0aKe, BOJIOIIO/I0TPEeBATEIC WIIH PACIIUPUTEIIBHOM Oake 1o TadJ. 2.

Tabauna 2
Jasnenue, MIla BricoTa cTo10a KOHIeH CaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 44
0,05 5,5

4.60 Ilnomangs MOMEPEYHOro0 CeUeHUs KOpITyca PacHpeeIUTENBEHOTO KOJJIEKTOpa NMPUHUMAETCS He
MeHee CyMMBI IIONIAJIeH OMEPEYHbIX CEYCHUH, OTBOISIIMX TPYOOIPOBOIOB, 8 COOPHOTO KOJIIEKTOpa —
TUIOIIAJICH CEUCHMIA MOIBOASIIUX TPYOOIIPOBOJIOR.

4.61 Jna xomnextopoB auamerpoM Oonee 500 MM NMpUMEHEHHE IUIOCKHX HAKJIATHBIX MPUBAPHBIX
3arfymiek He JOIMyCKaeTcs, JOJDKHBI HMPUMEHSTBCS 3ariiyllKd TUIOCKHE IMpHBapHBIE C pedpamMH Wi
AITUITHYECKHE.

4.62 HikHss Bpe3ka OTBOSIINX M MOJBOASIINX TPYyOOIIPOBOIOB B KOJUIEKTOP HE PEKOMEHAYETCSI.

Bpesku monsosmiero TpyoonpoBoia pacnpeaeanTeNnbHOr0 KOUIEKTOPa U OTBOSILIET0 TpyOopoBoga
cOOPHOTO KOJUIEKTOpA CIIEyeT MPeyCMaTPUBATh OKOJIO HETIOABHKHOMN OTIOPHI.

4.63 Konnekrop ycranaBnuBaetcs ¢ ykioHoM 0,002 B CTOpOHY CITyCKHOTO LITYLIEPA.

4.64 TlpenoxpaHuTeNbHBIE KJIalaHbl Ha KOJUIEKTOpaxX CIeAyeT NMpeaycMaTphBaTh B COOTBETCTBHUHU C
TpeOoBanusiMu  «[IpaBui ycTpoiictBa W 0€30maCHOM 9KCILTyaTalldd COCYJOB, pPabOTaOMUX MO
JaBJieHueM» [ ocropTexHaa30pa Mpu yCIOBHOM MPOXOe KOJIIEKTOPOB 0osiee 150 MM U B COOTBETCTBHH C
«[IpaBramMu 6€301MacHOM IKCILTyaTaIuy TPYyOOIPOBOIOB Mapa U ropsyei BoAbD [ ocroprexHaazopa npu
ycioBHOM Tipoxoje 150 MM u MeHee.
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TEIIJIOBAS U301 U

4.65 J[lns TpyOOmpoBOAOB, apMaTypbl, 00OpynoBaHUS W (IAHLUEBBIX COEAMHEHHH JOJDKHA
npeAycMaTpuBaThCsl  TEIUIOBas — M30JsIOMs, oOeclevMBaouias TeMIeparypy Ha IOBEPXHOCTH
TETUION30JIAIIMOHHON KOHCTPYKIINH, PACIOI0KEHHON ¢ pabodeil mim 00CITy>KHBaeMOi 30He MOMEIIeHIS,
JUTSL TeTUTOHOCcUTenel ¢ Temmeparypoil Beime 100 °C—me 6onee 45 °C, a ¢ temneparypoii Hike 100
°C—umae 6onee 35 °C (mpu TemnepaType Bo3ayxa nmomerneHus 25 °C).

IIpu mpoeKTUPOBaHMM TEIUIOBOM H30JSILMU OOOPYAOBaHMS W TPyOONPOBOIOB TEIUIOBBIX ITYHKTOB
JIOJDKHBI  BBIIONHATRCSL TpeOoBanms CHull 2. 04. 14-88 «TemmoBas wu30is0usi 0OOpYy/NOBaHUS U
TpyOOIPOBOAOBY, a TaKKe TPeOOBAaHUS K TEIUIOBON M3OJISLMH, COAEPKAIINECS B APYTHX JEHCTBYIOLIMX
HOPMATUBHBIX JOKYMEHTAX.

4.66 Mateprassl M M3IENHS IS TEIUIOM3O0JIAIMOHHBIX KOHCTPYKIMH TpyOOHpPOBOIOB, apMaTyphl 1
000pYyIOBaHMsI TEMJOBBIX ITyHKTOB, BCTPOCHHBIX B JKWJIbIe M OOIIECTBEHHBIC 3AaHUs, JOJDKHEI
NPUHUMATBECST Heroproune. B kxadecTBe yHH(DUUIUPOBAHHBIX MOTYT MPUMEHSTHCS TETUIOM30JISLIMOHHBIC
KOHCTPYKIMH 10 «THMHOOBBIM NPOEKTHBIM PELICHUSAM [0 NPUMEHEHHIO TEIJIOU30JISIIUOHHBIX
KOHCTPYKIIHIA JIJIsI TPYOOIPOBOIOB M 000PYIOBAaHHS TEIUIOBBIX JIEKTPOCTAHIMIY (Tpuit. 14).

Jlo Hayana BBIMOJTHEHUS MPOEKTHON TOKYMEHTAIUH IO TETUIOBOM M30JISALUH I KOHKPETHOTO 00bEKTa
[0 OCHOBHOMY BapUaHTy TUIOBBIX TEIUIOM3OJSILIMOHHBIX KOHCTPYKIMH PEKOMEHAYETCS COIJIacOBaTh
MOCTaBKYy NPUMEHSAEMBIX MAaTEPHAJIOB C OPraHU3alMel, BBITOIHAIOMIEH TeIUIOM30ISILIUOHHBIE PaOOTHI.

4.67 TonmmHa OCHOBHOTO TETUIOM3OJIIIMOHHOTO CJIOSl JAJSl apMaTypbl M (pIaHIEeBBIX COCTUHEHUI
NPUHUMAETCSI PABHOW TOJIIMHE OCHOBHOTO TEILIOM3OJISIIIMOHHOTO CJIOSI TpyOONpoBo/ia, HA KOTOPOM OHHU
YCTAHOBJICHBI.

[TpuMmeHsATh acOEeCTOLEMEHTHYIO IITYKaTYpKy B KadecTBE MOKPOBHOTO CJIOS TEIUIOM30JISIIMOHHBIX
KOHCTPYKIIMM C TIOCIEIYIOIIEH OKPacKON MAacIisTHOW KpacKOH JOMYyCKAaeTCs TOJBKO Uil HEOOJBIIMX
00BeMOB padoT.

4.68 B 3aBucHMOCTH OT Ha3HAYCHHUS TPYOOIPOBOIA U MAPaMETPOB CPEIbl TOBEPXHOCTH TPYOOIIPOBOAA
JIOJDKHA OBITH OKpallleHa B COOTBETCTBYIOIIMN I[BET U UMETh MapKHPOBOYHBIC HAAMUCH B COOTBETCTBUH C
TpeboBanusiMu «[IpaBun ycrtpoiicTBa M Oe30macHOW SKcILTyaTalud TpyOONpOBOJOB Mapa W Topsyen
Bozbl» ['ocroprexnanzopa.

Oxpacka, yCIOBHbIe OO0O3HAYeHHs, pa3Mepbl OYKB H pAaclojOKEeHHWE HaaMuceld JIOJKHBI
cootBercTBoBaTh ['OCT 14202. [InacTuHYaThle TETNIOOOMEHHUKH CIEIYeT OKpallWBaTh TETJIOCTOWKOMH
IMAJIBIO.

5 BOJIOTIOJITOTOBKA

51 Jlng 3amuTel OT KOPPO3MM U HaKWIeoOpa3oBaHUs TPyOONpPOBOJOB ©  00OpYyIOBaHUS
HEHTPAJIM30BaHHBIX CHCTEM TOPSYEro BOJOCHAOXKEHUS, MPUCOCAMHSEMBIX K TEIUIOBBIM CETSAM IO
3aKpBITOM  CHUCTeME TeIuIOCHaOXKeHus (Uepe3  BOAOIMOAOrpeBaTeNr), B  TEIUIOBBIX  ITyHKTaxX
npeyCMaTpUBAETCs MPU HEOOXOAUMOCTH 00paboTKa BOIBI.

3anmry TpyOONPOBOIOB TOPSYETO BOJIOCHAOKEHHUSI OT BHYTPEHHEH KOPPO3WU CIEyeT OCYIIECTBISATH
TaKXe IMyTeM HCIIOIB30BaHUS TPYO C 3alIUTHBIMHU TOKPBITHSIMH, MPEUMYIECTBEHHO 3MaTHPOBAHHBIMH,
KOTOpBIE O0ECIIEYMBAIOT CaMyl BBICOKYK J(¢eKkTHBHOCTE. OIHMHKOBaHHBIE TPYOBI JIOJKHBI
NPUMEHATHCSL OoJiee OrpaHUYEHHO, B 3aBHCUMOCTH OT KOPPO3HMOHHBIX IOKa3aresiell BOAONPOBOAHOM
HArpeTol BOJBI HIM B COYETAHWH C TPOTHBOKOPPO3UOHHOW OOpabOTKOH 6 TEIUIOBBIX ITyHKTaX.
BHyTpeHHIOIO DPa3BOAKY TpyO CHCTEM TOpsYero BOJOCHAOXKEHHS OT CTOSKOB K IOTpeOUTENs M
PEKOMEH/TyeTCs OCYIIECTBIISITH TEPMOCTOMKUMH TPYOaMH U3 MOJMMEPHBIX MaTEPUAIIOB.

5.2 O6paboTKy BOMBI CIIEAyeT NPEIyCMaTpPUBaTh B 3aBUCHMOCTH OT KadyeCcTBa BOJbI, II0JaBACMOU M3
ceTell XO3AHCTBEHHO-TIMTHEBOTO BOAONPOBOJA, MaTepwaia TpyO0 M OOOPYJOBaHHS CUCTEM TOPSYETO
BOJIOCHAOXKEHMS, IPUHATHIX B IPOEKTE, a TAK)KE PE3yIbTaTOB TEXHUKO-3KOHOMUYECKUX 000CHOBAaHUI.

5.3 KauecTBo BOJIBI, IOCTYNAOIIEH B CHCTEMY TOPSYEro BOJOCHAOXEHUS, JIOIDKHO YJOBJIETBOPSTH
tpedoBanusm ['OCT 2674.

[IpoTrBOKOPPO3MOHHAS ¥ IPOTUBOHAKUITHASL 00pabOTKa BOJIBI, OAABAEMOM OTPEOUTEINSAM HE JOKHA
yXyAlaTh ee kauecTBo, ykazaHHoe B 'OCT 2874.

5.4 PeareHThl W MarepHaibl, MPUMEHSIEMbIe JJIsi 0OpabOTKH BOJIbI, MMEIOIINE HENOCPEACTBEHHbIH
KOHTaKT C BOJOH, MOCTYMAIOIIeH B CHCTEMY TOPSYETr0 BOJOCHAOXKEHUsI, JOJDKHBI OBITh pa3pelieHbI
Munsnpasom Poccun 171 MConb30BaHus B IPAKTHKE X031HCTBEHHO-TIUTHEBOTO BOJOCHA0KEHHSL.

5.5 Crroco6 06paboTKH BOJBI CIIEAYET BEIOMPATH B COOTBETCTBHH € TIPHIL. 15.
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IIpu ucxonHOM BoJE ¢ MOJIOKUTEIBHBIM UHIEKCOM HACBIIIEHNUS, KAPOOHATHOM JKECTKOCThIO He Ooiee 4
MT-9KB/JI, CYMMapHBIM COJEp)KaHUEM XJIOPUAOB U CylIb(haToB He 6osee 50 Mr/i, colepkaHneM Kene3a He
6onee 0,3 Mr/1 00pabOTKyY BOJBI B TEMJIOBBIX MMyHKTAX MPeayCcMaTpUBaTh HE TpeOyeTcs.

5.6 OOpaboTKy BOIBI B COOTBETCTBHM C TpeOOBaHMSAMU TNpWI. 15 cieayeT, Kak MpaBuio,
npenycmarpuBate B LTI, B HTII npomyckaeTcss NpUMEHEHUWE MArHUTHOM, CHJIMKaTHOW H
yIIBTPa3ByKOBOH 00paboTku BoAbl. OOpabOTKy BOABI CleAyeT MpeayCMaTpHUBaTh AJIS 3allUTHl TPYyOOK
BOJIOTIO/IOTPEBATENICH  TOpAYero BOAOCHAOXKEHHS OT KapOOHAaTHOTO HAKWIIEOOpa3oBaHUs IIyTeM
NPUMEHEHUS] MArHUTHON WM yJIbTPa3BYKOBOH 00pabOTKHU.

5.7 ObGe3xene3nBanre BOABI JOJDKHO IPEIyCMAaTPHBATHCS B OCBETIIMTENBHBIX (MIBTpax (ClemyeT
WCIIOJIb30BaTh CTaHAAPTHBIC KATHOHUTHBIC (PUIIBTPHI, 3arpy’KaeMble CyIb(OYTIIeM).

Bona, nmocrynaromas B o0e3kene3unBaroiiye GUIBTPHI, J0JDKHA coaepkarh He meHee 0,6 mr O, Ha 1
MI' IBYXBaJICHTHOTI'O JK€JIe3a, COAEPKAILEToCs B BOJE.

[Tpu oTcyTcTBHM B BOJE HEOOXOAMMOTO KOJMYECTBA KHCIOPOJAA CIEAYET MPOBOAUTH a’3paluio BOJBI
nojaueil CKaToro BO3AyXa WM J00aBIEHHEM aTMOC(QEPHOrO BO3AyXa C IOMOIIBIO 3KEKTOpa B
TpyOOIIpoBOA Mepea GHIBTPOM 10 cofepxkanusd Kuciopoaa e 6omee 0,9 mr 0, Ha 1 Mr ABYXBaJIEHTHOTO
Kelesa.

XapakTepUCTUKU (PUIBTPYIOIIETO CJIOS U TEXHOJOTMYECKHE IMOKa3aTeld OCBETIUTEIbHBIX (DHIBTPOB
MpUBEACHBI B IpuiL. 16.

5.8 MarautHyro 00pabOTKy BOJBI HAIJIEKHUT OCYIIECTBISATH B AIIEKTPOMATHUTHBIX amlaparax Wi a
arrmaparax € OCTOAHHBIMHU MarHuTaMu.

5.9 Ilpu BBIOOpPE 0OEKENE3NBAIOMINX (PUITBTPOB M MATHUTHBIX AIMapaToOB CIeNyeT IPUHUMATh:

MPOU3BOAUTENBHOCTE — [0 MAaKCUMaJbHOMY YacOBOMY pacxolly BOABI Ha ropsiuee BOJOCHAOXKEHHE,
T/4;

KOJIMYECTBO — T10 TPeOyeMOoii TPOU3BOAUTEIBHOCTH 0€3 pe3epBa;

5.10 HampspkeHHOCThP MarHUTHOTO TONIE B padodeM 3a30pe MarHWTHOTO armapara He OJDKHA
npesbimats 159 ( 10% A/m.

B cnyyae mpuMeHeHHs 3JIEKTPOMAarHUTHBIX amnapaToB HEOOXOAMMO MpeAyCMaTpUBaThb KOHTPOJb
HaNpPsHDKEHHOCTH MarHUTHOTO TIOJIS TIO CHJIE TOKa.

5.11 lina measpanuu BOABI AOJDKHBI MPHHUMATHCS TepMmuueckue nea’patopsl mo I'OCT 16860, kak
IIPaBUIIO, CTPYHHBIE BEPTUKAJIBHBIE.

Jis BaKyyMHOM Jeadpaliii JOMYCKAeTCsl MCIOb30BaTh JI€a’paTopbl CO CTPYHHBIMH TapeibyaThIMU
KOJIOHKaMHU MIPH HCXOIHOW BOJE ¢ KapOOHATHOH >KECTKOCTBIO OT 2 10 4 MI-3KB/J WM C KOJOHKaMH C
HAacaJOYHbBIMH KE€PaMHUYECKMMH KOJIbLIAMU TIPH BOJE ¢ KapOOHATHOM ECTKOCTBIO 0 2 MI-3KB/J, IpHU
BOJIe C KapOOHATHOHM KECTKOCThIO OT 4 70 7 Mr-9KB/M JIOJDKHBI HCIIONIB30BATHCS J1€a’3paTopbl CO
CTpYHHBIMH TapeIbuaTbIMHU KOJIOHKaMH B COUYETaHUH C MarHUTHOH 00paOOTKOi1 BOMIBL.

B armocdepHbIXx neaspaTropax HpH HCXOAHOW BOAE C KapOOHATHOH >KECTKOCTBIO 0 2 MI-3KB/J
J0IyCKacTCs MPUMCHATD Cprf/’IHI)IC Tapejb4aThIC KOJIOHKH.

5.12 TIpon3BOAUTENBHOCTD Jiea’paTopa, T/4, IPUHUMAETCS 10 CPEeJHEMY PacXoay BOJBI Ha ropsuee
BoJlocHaOXeHue. Yncio neaspatopoB JOJDKHO ObITh MUHUMAJIBHBIM, O€3 pe3epBa.

5.13 PasmemnieHue jea’dpalMOHHBIX KOJOHOK BHE IIOMEIICHHMS Ha OTKPBITOM BO3IyXe HE
PEKOMEH]TyeTCSl.

5.14 TIlpu peaspaunMy BOAbI B KayecTBE J€adpalMOHHBIX OakoOB CledyeT NpeaycMaTpuBaTh
Oe3HamopHble (OTKPBITBIE) Oaku-akKyMyJSTOpbl. Ecnu mocienHue TpeOyrOTCS B CHCTEME TOPSYEro
BOJIOCHAOKEHHSI, YCTAHOBKA JIeadpPaTOPHBIX 0aKOB HE PEKOMEHTyeTCSI.

5.15 B TemnoBeIX MyHKTax C J€a’dpaTOpPHOI yCTAaHOBKOW CIIEAyeT INpenyCMaTpUBaTh BO3MOYKHOCTB
MOJa4uy BOABI B CUCTEMY TOPSYEro BOJOCHAOKEHHS IOMUMO Jea’paTopa.

5.16 BpICOTY yCTaHOBKH J€a’paTOpPHON KOJOHKH C OTKPBITBIM OaKOM-aKKyMyJISATOPOM CIEIyeT
NPUHUMATh M3 YCJOBHUS, OOECIEUUBAMOIIETO MOCTYIUIGHUE JICadpPUPOBAHHON BOJBI CaMOTEKOM Ha
KOJIOHKH B 0aK NpW HauWBBICIIEM YPOBHE BOJIBI B OaKe.

5.17 Bona w3 j1ea’palliOHHON KOJIOHKM B OaK-aKKyMYJISITOP IOJAaeTCs B HUXKHIOK 4acTh 0aka Ioj
MUHUMAJIBHBIH YPOBEHb BOJBI MO TpyOaM c orBepcTsiMH. OTBEpPCTHS pacroyiararoTcsl BIOJIb TPyOHI B
TOPU30HTAIBHOM IIOCKOCTH.

5.18 OOs3arenbHBIMH BIEMEHTAMH BaKyyMHOTO Jea’paTopa SBJSIOTCA OXJaJUTeNb Bblapa |
ra300TCachIBAIOIIEEe YCTPOWCTBO JUISI OTBOJA HEKOHICHCHPYIONIMXCS Ta30B W TMOJICPKaHNsS BaKyyMa B
Jieasparope.
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B kauecTBe ra300TCaChIBAIOLIEIO YCTPOMCTBA ClIeAyeT MpeaycMaTpuBaTh BOJOCTPYHHbIE KEKTOPHI C
HacocaMu W OakoMm pabodeir Bombl. JlomyckaeTcss BMECTO BOJOCTPYHMHBIX 3KEKTOPOB C HACOCAMH
MIPUMEHATH BaKyyM-HaCOCHI.

Uucno HacoCOB M 3KEKTOPOB CIEAYET MpeaycMaTpuBaTh HE MEHEEe JIByX K KaKJIOM Jea’spanroHHON
KOJIOHKE, OJJMH U3 KOTOPBIX SIBJISETCS PE3EPBHBIM.

5.19 JIns 3ammThl BHYTPEHHEH MOBEPXHOCTH 0AKOB-aKKyMYJIATOPOB OT KOPPO3HHU H J€a3PHPOBAHHON
BOJIBI 6 HUX OT a’pallii, Kak MpaBWIo, CAEAYET MPUMEHITh 'epMETUZHPYIOLIYIO KUIKOCTh Mapku Al'-
411. Ilpu 3TOM B KOHCTPYKIMH 0aka cleayeT MperycMaTpuBaTh yCTPOMCTBO, HCKIIIOYAIOLIEE IO aHue
repMETH3UPYIOIIEH KUAKOCTH @ CUCTEMY T'OPAYEro BOJOCHAOKEHUS.

JonyckaeTcst IpUMEHATh KOMOWHAIIHMIO 3alIUTHl 0AKOB OT KOPPO3WH U BOZBI OT a’pallly C MOMOIIBIO
AHTUKOPPO3MOHHBIX TOKPHITUH (HampuMep, Ha OCHOBE IMHKCHIMKaTHOW kommosuuuu «bapwep (I1»), a
TaKXKe KAaTOIHOW 3aIllUThl, METAJIM3ALMOHHBIX IOKPHITUA B COYETAaHHUM C AHTHA’PALMOHHBIMU
TUTaBAIOIIKMMU IIapUKaMH, U3TOTOBIEHHBIMU U3 BCIIEHUBAIOIIETOCS IOJTMMEPHOTO MaTepuana.

[Ipn oTCyTCTBMM BakyyMHOH Jeadpallid 3alluThl BOABI B Oakax OT aj’pauudd He Tpedyercs, a
BHYTPEHH:IS1 IOBEPXHOCTh 0AKOB AOJDKHA OBIThH 3aIMIIEHA OT KOPPO3UU 32 CUET IPUMEHEHHUS 3aLIUTHBIX
MOKPBITUHA WU KATOJHOH 3aIUTHIL.

5.20 CunukatHyro 00pabOTKy BOABI W €€ TMOAlIeTauuBaHNe, OCYIIECTBISEMbIE COBMECTHO C
neaspaumeit (cMm mpui. 15), cnemyer npeaycMmarpuBaTh IMyTeM A00ABIEHUS B UCXOAHYIO BOAY pacTBOpa
JKUJKOTO HATPUEBOTO cTekia, n3rotopisiemoro no I'OCT 13078.

CuMKaTHBIA MOJYJIb KHUJIKOTO HATPUEBOTO CTEKJA JOJDKEH OBITh B mpenenax 2,8—3,2, mpu 3ToM
MEHbIlIee 3HAaYeHHE MOJYJS ClleyeT NMPUHUMATh MPHU HUCXOAHON BOJE C OTPULATENIBHBIM HHIEKCOM
HACBILEHHUs, OOJbllIee—C IOJOKUTEIbHBIM MHAEKCOM HachlmeHus. Jlomyckaercs NpUMEHEHHE
BBICOKOMO/TYJTBHOTO KHJIKOTO CTEKJIA C CHITMKATHBIM MoyneM 3,8 — 4,2 ¢pupmbl «KapTiky.

Ipenensro gonycrumas kounentparus (1K) coenuuenuii kpemuus 50 mr/u (B mepecuere Ha SI0™)
B ykazaHHyI0 BeIUYUHY BXOJST HauyajlbHas KOHLIEHTpALUs SIO%; B MCXOIHOH BOJE M 7032 BBOIMMOIO
JKUJIKOTO HAaTPHUEBOI'O CTEKIIA.

IlonmenaunBanye OOMYCKAeTCs TaKKe OCYLIECTBIATh APYTMMHU peareHTamu, YAOBJIETBOPSIOMINMU
TpeOOBaHUIO I1. 5.4 HACTOSIIETO CBO/IA TIPaBHII.

5.21 Jlo3y >KHAKOTO HATPHEBOTO CTEKIJA, BBOJUMOTO IS CHIIMKATHON OOpaOOTKH BOJIBI, CIEIyeT
MIPUHKAMATH 110 Tpri. 17.

HAns mopmenaynBaHus BOJBI CIEAYET NpeaycMaTpuBaTh BBEJCHHE B HMCXOJIHYIO BOJY >KHAKOTO
HATPUEBOTO CTEKIA B KonmuecTse 2,8 Mr (B mepecuere Ha SIO”; ) Ha 1 Mr CBS3BIBAEMOIl YITIEKHCIIOTE
(CO,), Ho He BbIIe 50 M/ ¢ y4eTOM HaYallbHOW KOHICHTPAITUH SIOZ'3 B UCXOJHOU BOJE.

5.22 Jlo3upoBaHue pacTBOpa JKHJIKOIO HATPHUEBOIO CTEKJIA i CHJIMKATHOW 0O0pabOTKH W
NOJIIENAaYMBaHUsl BOABI INPEIyCMaTPUBAETCS C IIOMOIIBIO BBITECHUTEIBLHOIO INAHOOBOrO /03aTopa,
ycTaHaBluBaeMoro 0e3 pesepBa. Jlomyckaercsi NpUMEHEHHE aBTOMATH3UPOBAHHBIX ILTYH)KEPHBIX
HACOCOB-/103aTOPOB.

5.23 MecTto BBOJa pacTBOpa KHUJIKOTO HATPUEBOTO CTEKIIA B BOJY CIENYET MPeayCMaTpUBaTh:

npu KapOOHATHOH ECTKOCTU MCXOJHOH BOZBI 10 4 MI-3KB/J1 — B TPYOONPOBOA XOJOAHOM BOABI 110
BOJIOTIOJIOTPEBATENS;

npu KapOOHATHOM >KECTKOCTHU Oojiee 4 Mr-9KB/1 M HAJIMYMM LHMPKYJISAIMOHHOTO TPyOONpOBOJA B
CHCTEME ILIEHTPAIM30BAaHHOTO TOPSYEro BOJOCHAOXKEHHS — M TPyOONpPOBOJA HArpeBacMO BOJbI
HETOCPEACTBEHHO TIepell MOJCOeIMHEHHEM NHMPKYISLIMOHHOIO TpyOOmpoBona, a MpH OTCYTCTBUH
IUPKYJSIIHOHHOTO TPyOOIpOBOIa — B TPYOOIPOBO] FOPSYEH BOJBI ITOCIIE BOIOTIOAOTPEBATEIS.

5.24 JIns TeXHOJIOTMYECKOTO KOHTPOJIS KayecTBa 00padOTaHHOM BOABI HEOOXOAMMO MpeayCcMaTprBaTh
YCTPOMCTBO IUTYLEPOB C KpaHAMHU yCIOBHBIM auameTpoM Dy = 15 MM Ha TpyOomnpoBogax o0paboTaHHON
BOJIBI.

Ha npo6oot6GopHBIX TpyOOIIpOBOAaX MOJKHBI MPEAyCMATPUBATHCS XOJIOAWIBHUKH TSI OXJIAKICHUS
npo6 10 40 °C. B cirydasx KOHTPOJIS COAEpKaHHUA B BOJIE PACTBOPEHHOI0 KUCIIOPOJA U JKelle3a IITyLep
orbopa mpod, MOABOASIIMK TPYyOOIIPOBOJI M 3MEEBUK XOJIOJMIBHUKA JIOJDKHBI MPEIyCMATPUBATLCS W3
KOPPO3UOHHO-CTOWKHX MaTepHalIOB.
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6 OTOIVIEHUE, BEHTWIALUA, BOOJOIIPOBO/J U KAHAJIM3ALIUA

6.1 IIpn npoeKTHpOBaHUU OTOIUICHHS, BEHTHIISMY, BOJONPOBOIA U KAHAIHU3ALUH TEIUIOBBIX ITYHKTOB
cienyer BRINOMHATH TpeboBanus CHull 2. 04. 05-91(, CHulI 2.04 01-85, a Tak:ke yka3zaHUs HACTOSIIETO
paszena.

6.2 OtoruleHHe MOMEIICHUH HE MPeIyCMATPUBAETCS, €CJIM MMEIOIINECS B HUX TEIUIOBBIJICIICHUS OT
000pyI0BaHMsI U TPYOOIPOBOAOB IOCTATOUYHBI JJIs1 00OTPEBa STUX TOMEIICHUH.

IIpn HEOOXOAMMOCTH YCTPOMCTBAa CHCTEM OTOIUICHHS, OTAEIHHO CTOSIIUX TEIDIOBBIX ITYHKTOB, STH
CHCTEMBI CJelyeT MPUCOSIIHATD K TPYOOIIPOBOAaM TEIIOBEIX CETel Ha BBIXOZE M3 TEIUIOBOTO MTyHKTA C
YCTaHOBKOH nuadparmsl AJsl rameHus U30bITOYHOTO HAaropa.

6.3 B TemmoBbIX NyHKTax MJOJDKHA MPedyCMaTpUBaThCS TMPHUTOYHO-BBITSDKHAS —BEHTUIIALIUS,
paccunTaHHass Ha BO3AYXOOOMEH, OTpeAeNsieMBbId 10 TETUIOBBIJICICHUSAM OT TPYOONMpPOBOIOB U
o0opymoBaHUs.

TemmepaTtypa Bo3ayxa B paboyeil 30HE B XOJOAHBIA M MEPEXOTHBIN MEPHOABI roJa J0JbKHA OBITH HE
bonee 28 °C, B Temublii mepuon roma —He Oomee dem Ha 5 °C BBINIE pacyeTHON TeMIeEpaTyphI
Hapy>KHOTO BO3/yXa IO mapaMeTpam A.

[lpu pa3sMelIeHUH TEIJIOBBIX MYHKTOB B JKHJIBIX M OOLIECTBEHHBIX 3JIAHHAX CIEAYET MPOU3BOIUTH
MPOBEPOYHBIN pacueT TEIUIONOCTYIUICHHH W3 TIOMEIICHHWS TEIJIOBOTO IYHKTa B CMEXHBIE C HHM
noMmeneHus. B ciydae mpeBBIMIEHUS] B 3TUX MMOMEMIEHHUSIX JOIMMyCTUMON TeMIIEpaTyphl BO3IyXa CIEIyeT
NpeAyCcMaTpUBaTh MEPONPHUATHS IO JOMOJHUTENBHOW TEIUIOU3O0JSIMN OTPKAAIONINX KOHCTPYKIWH
CMEKHBIX MTOMEIIIEHHUH.

6.4 Ilpounctky TpyOOTpPOBOMOB B TEIUIOBBIX ITyHKTaX W CUCTEM IOTPEOJIEHUS TETUIOTHI CIEIyeT
MPOU3BOJMUTH BOJOMIPOBOJHOM BOIOH MIIH CIKATBHIM BO3IYXOM.

6.5 OmnopoxHeHue TpyOONpPOBOAOB M OOOPYAOBAHMS TEIUIOBBIX MYHKTOB WM CHUCTEM MOTPEOJICHHS
TEIUIOTHl JIOJDKHO OCYIIECTBIATHCSA CAMOTEKOM B KaHAIM3AIMIO C Pa3pbhlBOM CTPYH Yepe3 BOPOHKY,
pPakoBUHY WIH BOJOCOOpHBIH mTpusMOK. [Ipm HEBO3MOXHOCTA OOECIEUUTHh OTOPOXKHEHHWE CHCTEM
CaMOTEKOM JIOJDKEH MPelyCMaTPUBATLCS PYYHOH HACOC MITH HACOC C DIICKTPOTIPHBOIOM.

Onopo>kHEeHHE KOHJICHCATHBIX OakKOB TNpEAyCMaTpUBAETCS IO HAMOPHBIM KOHICHCATONPOBOJAM B
BOJIOCOOPHBIN MPHUAMOK JOITyCKaeTcs MpelycMaTphBaTh CIMB KOHAEHCATa, OCTABIIErocs B Oake HIDKE
YPOBHS BCACHIBAIOIIMX NAaTPYOKOB HACOCOB.

6.6 B moiny TeruioBoro myHKTa cliefyeT MpeycMaTprBaTh TPar €cil OTMETKH CHCTEMBI KaHAIN3aI[H
BOJIOCTOKA WIIM TOMYTHOTO JIPEHa)ka TEIUIOBBIX CETeH IMO3BOJIIOT OCYIIECTBIATH CAMOTEUHBIH OTBOJI
CIIy4aifHbIX BOJ[ B 3TH CHUCTEMBI, UM BOJOCOOPHBIA NMPUSMOK MPH HEBO3MOXHOCTH CAaMOTEYHOTO OTBOJIA
CIIy4aliHbIX BOJ.

6.7 Jlms OTKayku BOABI M3 BOAOCOOPHOTO MPHSMKA B CHCTEMY KaHAIHM3alW{, BOJOCTOKA WIIN
MOy THOTO JIpeHaXKa JIOJKEH MPeyCMaTPHUBAThCS OJMH APEHAXHBIN Hacoc (0e3 pesepBa) B momzeMHbIx
TEIIOBBIX IMyHKTAaX JIOJDKHBI MPElyCMaTPUBATHCS JBa JIPEHAKHBIX HACOCA C AJIEKTPONPHUBOJAMHU OJIMH U3
KOTOPBIX — pe3epBHbIA. Hacoc, npenaHa3sHaueHHBIN 1Ji1 OTKA4YKH BOJbI M3 BOJAOCOOPHOrO NMpUSMKa, HE
JTOITYCKAETCS MCIION30BATh ISl IPOMBIBKU CUCTEM MOTPEOJICHHUS TETUIOTHI.

7 QJEKTPOCHABXEHHUE U QJIEKTPOOBOPYIOBAHUE

7.1 IIpn NpOEKTUPOBAHUH DIEKTPOCHAOKEHUS U 3JIEKTPOOOOPYAOBAHHS TEIUIOBBIX IyHKTOB CIIEAYET
pyKoBoACTBOBaThCS TpeboBaHmsiMu «llpaBun yctpoiicTBa snextpoyctaHoBok» (I[1YD) m ykazanusamu
HaCTOSLIETO pa3zena.

7.2 TemnoBele MyHKTHI B 4YacTW HAAEKHOCTH 3JEKTPOCHAOXKEHHUS CleQyeT OTHOCUTh K
anekTpornpueMHuKamM Il kaTeropum TpW YCTaHOBKE B HHUX IOAKAYMBAIOIINX CMECHUTENIBHBIX U
MUPKYJSIIIOHHBIX HACOCOB CHCTEM OTOIUIEHHS, BEHTWISAIMHM WM TOPSIIEr0 BOJOCHAOXKEHHUS, a TaKKe
3alOpHOM apMaTypsl IIPU TeJIeyNPaBIECHNH.

7.3 B TemnoBBIX IyHKTaxX clelyeT MpeaycMaTpuBarh pabouee MCKyCCTBEHHOE ocBelieHue st VI
paspsiaa 3puTeNIbHON PadOTHI U aBApUITHOE OCBEITICHIE.

7.4 DIEeKTpUUECKUE CETH AOJDKHBI O0eCleuMBaTh BO3MOXKHOCTH Pa0OTBl CBAPOYHBIX amlapaToB U
PYYHOTO AJIEKTPOMEXaHUYECKOTO NHCTPYMEHTA.

7.5 MecTtHOe yIpaBiIcHHE 3aIBHXKKaMH C 3JIEKTPONPHUBOAAMH W Hacocamu s moj3eMHbix [ITTI
JIOJDKHO JTyONIMpOBaThCs TUCTAHIIMOHHBIM YIIPABICHUEM CO IIMTA, PACTIONIOKEHHOTO Ha BBICOTE HE HUKE
TUTAHUPOBOYHOM OTMETKH 3EMJIH.
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7.6 DnextpooOopymoBaHHe JODKHO OTBeuaTh TpeOoBanusM I[1YD mus paboThl BO  BIaKHBIX
MOMEIICHHUSIX, & B TIOJ3EMHBIX BCTPOCHHBIX W MPHCTPOCHHBIX TEIUIOBBIX IYHKTaX — B CBIPBIX
MTOMEIICHUSIX.

7.7 JIns METaJUIMYECKUX YaCTEeH 3JCKTPOYCTAHOBOK, HE HAXOMSAIIUXCS ITOJ HANpPSHKEHUEM, JTOJIKHO
OBITh MPETYCMOTPEHO 3a3eMIICHHE.

8 ABTOMATHU3AIIA U KOHTPOJIb

8.1 CpezncrBa aBTOMATH3aIlMM M KOHTPOJS JIOMKHBI oOecrieunBaTh paboTy TEIUIOBBIX IYHKTOB 0e3
MOCTOSIHHOTO OOCITYXHMBAaIOIIEeTo MepcoHana (c mpeObiBaHMEM mepcoHana He Oomnee 50 % pabouero
BpPEMEHH).

8.2 ABTOMaTru3aIys TEIUIOBBIX ITyHKTOB 3aKPBITBIX W OTKPBITHIX CHUCTEM TEIUIOCHAOXCHHUS JOJDKHA
o0ecreynBaTh:

noJiep>KaHue 3aJaHHON TeMIepaTypsl BOJBI, TOCTYMAIOIEH B CUCTEMY TOPSYero BOJOCHAOKECHNUS;

pETyIMpOBaHNE TOJAYH TEIUIOTHI (TEIUIOBOTO IMOTOKA) B CHUCTEMBI OTOIUIEHHS B 3aBHCHMOCTH OT
W3MEHEHUS MapaMeTpOB HAPYKHOTO BO3AyXa C LENBIO MOMISPXKaHUsI 3aJJaHHON TeMIlepaTyphl BO3/IyXa B
OTaIUIMBAEMbIX IOMEICHHUSX;

OTpaHMYEHNE MaKCHUMAaJIhHOTO PAacXoja BOJBI U3 TEIUIOBOW CETH Ha TETUIOBOW MYHKT ITyTE€M MIPUKPBITHS
KJIalaHa peryisaropa pacxolla TEIUIOTHl Ha OTOIUIEHHE 3aKPBITBIX CHCTEM TEIJIOCHAOKEHUS s
OTJENBHBIX KIIBIX U OOMIECTBEHHBIX 3JaHUI 1 MUKPOPAHOHOB ¢ MAaKCHUMAJIbHBIM TETJIOBBIM ITOTOKOM Ha
BEHTHJISIIMIO MeHee 15 % MakcHMManbHOTO TEIJIOBOTO IMOTOKA Ha OTOIUICHHE JIMOO MyTEeM MPHKPBITUS
KJIallaHa peryjsiTopa TeMIIepaTyphl BOJBI, IMOCTYHAIOMIEH B CHCTEMY TOPSYEro BOJOCHAOXKEHHS B
TEIUIOBBIX TYHKTaX OTKPBITBIX CHCTEM TEIUIOCHAOKEHNSI M 3aKPBITBIX CHUCTEM TEIUIOCHAOKEHHUS
MPOMBIIUICHHBIX 37aHUH, a TaKKe JKWIBIX MUKPOPAaHOHOB M OOIECTBEHHBIX 3IaHUH C MaKCHMaJIbHBIM
TEIUTOBBIM TOTOKOM Ha BEHTWIAINMIO Ooiee 15 % MakcMMaihbHOTO TEIUIOBOIO MOTOKAa HA OTOIUICHHE.
JormyckaeTcs orpaHu4YeHHe MaKCHUMAIIBHOTO PacXoja BOJbI U3 TEIJIOBON CETH Ha TEIUIOBOW ITyHKT MTyTEM
YCTAHOBKH CIICIMAJIbHOTO PEryJsiTopa C KIalaHoM Ha I[ojaionieM TpyOompoBoae. Ty ke poiib
BBITIOJTHSIET PETYJSATOP IOCTOSIHCTBA PAacXoAa BOJbI, yCTaHaBIMBaeMblii Ha mepembluke Il crymeHu
BOjIonoIorpeBaress (CM. pucC. 8) MPU OTCYTCTBUHM PETYIATOPOB pPacxoja TEIUIOTHI HA OTOIUICHHWE W
3aKpBITOH 3aJBUXKKE NIEPEMBIUKH b;

nojyiepxkanre TpeOyemMoro mnepernajga AaBlIeHUI BOJBI B TOJAIOMIEM U OOpaTHOM TPyOONpOBOAAX
teruioBbix cereid Ha BBoJie B LITII mmm UTII npu npeBbimennn (akTrudeckoro nepenaja JaBICHANH Hall
TpeOyembIm Oonee ueM Ha 200 xlla;

MUHHMAJIBHOE 33JaHHOE JIaBJICHUE B 0OpaTHOM TPyOONpPOBOJIE CHCTEMBI OTOILUICHHS MPU BO3MOKHOM
€ro CHIDKEHUH;

nojyiepxkanre TpedyeMoro mneperajga JaBlIeHUH BOJBI B IMOJAOIIEM W 0OpaTHOM TpyOOmpoBoOgax
CHCTEM OTOIUICHHSI B 3aKPBITBIX CHCTEMaX TEIJIO- CHAOKEHHs MPU OTCYTCTBUH PETYISATOPOB pacxojia
TEIUIOTHl Ha OToIuieHne (cM. puc. 7, 8), a TakkKe YCTAaHOBKE KOPPEKTHUPYIOMIMX HACOCOB,
XapaKTepu3yIUXCcsS H3MEHEHNEM Haropa B mipesenax ooxee 20 % (B nuamazoHe pabo4rnx pacxo/0B) Ha
TIepEeMbIUKe MEX1y 0OpaTHBIM H MOAAIONINM TPyOOIpOBOAAMH TEILUIOBOM ceTH (cM. puc 1, 2);

BKIIIOUEHUE W BBIKIIOUEHHE TIOMUTOYHBIX YCTPOWCTB JUIS MOJICPKAHUS CTaTHUECKOTO JIABJICHUS B
CHUCTEeMaXx TeIJIONOTPEOICHHSI IPH X HE3aBUCHMOM TPUCOCTMHEHHN;

3alIUTy CHUCTEM MOTPEeOJCHUS TEIUIOTHI OT MOBBIMICHUA MAABICHUS HIM TEMIIEpaTyphl BOIBI B
TpyOOIPOBOIaX ATHX CUCTEM IPH BO3ZMOYKHOCTH MPEBBIIICHHUS IOMYCTUMBIX MApaMETPOB;

noJjiep>KaHue 3aJaHHOTO JIaBJICHUSI BOJIBI B CUCTEME TOPSAYEro BOIOCHAOKEHNS;

BKJIIOUEHHUE U BBIKIIOUEHHE KOPPEKTUPYIOIINX HACOCOB,;

OJIOKMPOBKY BKJIFOUEHHST PE3EPBHOTO HACOCA TIPU OTKIIIOUSHHN paboyvero, 3aUTy CUCTEMbI OTOTUICHHS
OT OMOPOXKHEHUsI MPEKPalICHUE TO0/Ia4l BOJLI B 0aK-aKKyMYJISITOp WJIM B PacCIIMPUTENBHBIA Oak mpu
HE3aBUCHMOM TIPUCOCAMHEHWH CHCTEM OTOIUICHUS! IO JOCTIDKCHHHM BEPXHErO YpOBHA B Oake H
BKITFOYUEHUE MOJIITUTOYHBIX YCTPOMCTB MPH JOCTHKEHHN HIYKHETO YPOBHS;

BKIIIOYCHUE ¥ BBIKIIOYEHUE JIPEHAKHBIX HACOCOB B TIOJ3EMHBIX TEIUIOBBIX IyHKTaX MO 3aJaHHBIM
YPOBHSIM BOJBI B IPEHAKHOM IPUSMKE.

IIpumeuanue — ABTOMATH3AIMIO JI€adPALIOHHBIX YCTAHOBOK PEKOMEHIYETCs NpEeayCMaTpUBaTh B
cootBerctBuu co CHull ((-35-76.
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8.3 Jlna ydera pacxoma TEIUIOBBIX IIOTOKOB M pacxoja BOJBI MOTPEOUTENSIMH  JIOJDKHBI
IpeaycMaTpUBaTLCs IPUOOPHI yueTa TEMJIOBOM PHEPTUHU B COOTBETCTBUHU C «lIpaBuiamu yuyera OTIycKa
TEIIOBOM SHEPTHUM.

8.4 Ilpm He3aBUCUMOM TIPUCOCAWHEHWH CHUCTEM OTOIUICHHMS K TEIJIOBBIM CETSM  CIEAyeT
IpeaycMaTpyUBaTh rOPsIuEBOIHBII BOAOMEP HA TPYOOIPOBOAE AJIS IOAMUTKH CHCTEM.

8.5 Pacxomomepsl M BOJOMEpHI JOJDKHBI PAaCCUUTHIBATHCS HA MAKCHMAJIBHBI YacOBOH pacxon
Termonocutens no npwi. 10 u mogOupaThest Tak, YTOOBI CTaHIAPTHOE 3HAYEHHE BEPXHErO Mpeaelna
U3MepeHust ObUIO ONMKAWIINM 110 OTHOIIEHHIO K 3HAYEHUI0 MaKCUMaJIbHOT'O YaCOBOI'O PACX0/a.

8.6 IlpnMeHeHHE B OTKPBHITHIX CHCTEMaxX TEIUIOCHAOKEHHS M CHCTEMax TOpSYero BOJOCHAOKEHUS
PTYTHBIX 1U(MAHOMETPOB HE AOIMYCKAETCS.

8.7 JlnvHa mpsSMBIX Y4acTKOB TPYOOMpPOBOJA 0 M MOCIE U3MEPUTEIBHBIX YCTPOICTB PacxogoMepoB
JOJDKHA OTPENENATHCS B COOTBETCTBUU C HHCTPYKLUSIMU Ha IPUOOPBHI.

8.8 Ilpu mojaye OT HMCTOYHHUKA TEIUIOTHl MOTPEOUTENIO Mapa HECKOJIBKUX Pa3lIUYHbIX MapaMeTpoB
JIOITyCKaeTCsl U y4deTa BO3BpAaIlaeMOro KOHJEHCaTa MpeayCMaTphBaTh OJMH PAacXOAOMep Ha OOIIeM
KOHJIEHCATOIIPOBO/IE ITOCIIe KOHIEHCATHBIX HACOCOB.

8.9 B TemmoBBIX MyHKTaxX C pacxoioM TemIoTel Oomee 2 3 MBT, kak mnpaBWio, HOJKHBI
NpeayCcMaTpPUBAThCS CIEAYIONINE KOHTPOJIBHO-H3MEPHUTENbHbBIE IPUOOPHI:

a) MaHOMETPBI CaMOIMIIYIINE — TOCJIE 3aII0PHON apMaTypbl Ha BBOJIE B TEIJIOBOW MYHKT MOAAOLIETO
1 00paTHOro TPyOONIPOBOIOB BOJSHBIX TEIUIOBBIX CETEH, HApOIIPOBOIOB U KOHAEHCATOIPOBOIOB.

0) MaHOMETpHI MOKa3bIBAIOIINE:

JI0 3alOpHON apMaTypbsl Ha BBOAE B TEIUIOBOH MYHKT TPyOONPOBOIOB BOJSHBIX TEIIOBBIX CETEH,
MapoNpoOBOIOB 1 KOHICHCATOIIPOBO/IOB,;

Ha pacrpeleIMTeIbHOM H COOPHOM KOJUIEKTOpaxX BOJSHBIX TETUIOBBIX CETEH M MapOoNpOBOJIOB, MOCIE
y3J1a CMEUICHHS, Ha TapOIpPOBOAAaX 10 U MOCJe PeIyKIMOHHBIX KIIAaHOB,

Ha TpyOONIpOBOAaX BOASHBIX TEIIOBBIX CETEH M MapONpPOBOAAX 10 U MOCIE PETYISTOPOB JaBICHHUS;

Ha MOJAIOIIMX TPYOONPOBOAAX IOCIE 3alIOPHOM apMaTyphl Ha KakKAOM OTBETBJICHHM K CHCTEMaM
notpebsieHusT TEIIOTHl M Ha OOpaTHBIX TPyOONpOBOAAX JdO 3allOpHON apMaTypel — W3 CHUCTEM
MOTPEOICHUS TEIUIOTHI;

B) LUTYLEPHI Al MAHOMETPOB — JI0 U IIOCJIE TPA3EBUKOB (PUIBTPOB U BOAOMEPOB;

I') TEpPMOMETpHl CaMOIHWIIyIIHEe — TIOCJIE 3alopHOM apMmaTypbl Ha BBOJE B TEIUIOBOW ITyHKT
TpyOOIPOBOIOB BOASIHBIX TEILUIOBBIX CETEH, TAPOIPOBOJIOB U KOHJICHCATOIIPOBO/IOB;

1) TEPMOMETPHI IOKA3bIBAIOLIUE:

Ha pacnpeeuTeIbHOM U COOPHOM KOJIJIEKTOPaX BOASHBIX TEIJIOBBIX CETEH U MapoIpOBOAOB;

Ha TpyOOTPOBO/IaX BOJASHBIX TETUIOBBIX CETEH MoCie y3iia CMEIICHHS;

Ha MOJAI0IIMX U 00PaTHBIX TPYOOIIPOBOJAX U3 KAXKI0W CHCTEMBI OTPEOICHHUS TETIOTH IO X0y BOJBI
nepes 3aIBHKKOM.

8.10 B TerioBsIX MyHKTaX ¢ pacXoJ0M TEIUIOTHI 10 2,3 MBT m0/KHBI IpeyCMaTpUBAThC:

a) MAaHOMETPBI IOKA3bIBAIOIINE:

10CJIEe 3aIlOpPHOM apMaTyphl Ha BBOJIE B TEMJIOBOM MYHKT TPyOONPOBOIOB BOASHBIX TEIJIOBBIX CETEH,
MapoTNpOBOJIOB U KOHJCHCATOTIPOBO/IOB;

HOCJIE y3J1a CMEIIICHUS,;

JI0 | TIOCTIE PETYIISITOPOB JaBJIeHNs Ha TPyOONpPOBOIaX BOJASHBIX TEIJIOBBIX CETEH M AapONPOBO/IOB;

Ha MapoNpoBOAaX 70 U MOCIE PEAYKLIMOHHBIX KIIalaHOB;

Ha TOJAIOIMUX TPYOONPOBOJAX IOCJE 3alMOPHOM apMaTyphl Ha Ka)KJIOM OTBETBICHHHM K CHUCTEMaM
notpebyieHusT TEIUIOTHl M Ha OOpaTHBIX TPyOONpoBOJAaX /A0 3allOpHOM apMaTypbl — W3 CHUCTEM
noTpedieHNs TeTIOTHI,

0) mTYUEepsl IIsI MAaHOMETPOB:

JI0 3allOpHOM apMaTyphsl Ha BBOJAE B TEIJIOBOM IYHKT TPYOOIIPOBOJOB BOJSHBIX TEIUIOBBIX CETEH,
NaponpoBOIOB U KOHJCHCATOIIPOBO/IOB;

JI0 1 TIOCTIE TPS3EBUKOB, (DUIBTPOB M BOJOMEPOB,

B) TEPMOMETPHI [TOKA3BIBAIOIIINE!

1I0CJIe 3allOpPHOM apMaTypsl Ha BBOJIE B TEIUIOBOW MYHKT TPyOONPOBOIOB BOZSHBIX TEIJIOBBIX CETEH,
MaponpoBOJIOB U KOHCHCATOIPOBO/IOB,;

Ha TpyOOTPOBO/IaX BOJSHBIX TETUIOBBIX CETEH Mocie y3Jia CMEIICHHS;

Ha 00paTHBIX TPYOOIIPOBOIAX M3 CUCTEM TOTPEOICHNS TEIUIOTHI IO X0y BOJBI ITEPE 3aABIKKAMU.
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8.11 TlokaszpIBaroye MaHOMETPHI U TEPMOMETPHI JIOJKHBI NPETyCMATPUBATHCSI HA BXOJIE U BBIXOJIC
TpyOOTIPOBOZOB TPEIOIICH W HarpeBaeMoi BOMBI IUIS KaXXIAOW CTYIIGHH BOIOIIOAOTPEBATENICd CUCTEM
TOPSIYETO BOJOCHAOKEHHS M OTOTIICHHSL.

8.12 Tloka3piBarolye MaHOMETPBI JOJDKHBI TpPEAycMaTpUBaThCs II€pPEl BCACBHIBAIOIIMMHU U TOCTE
HarHeTaTeNbHBIX aTPYOKOB HACOCOB.

8.13 Ilpu ycTaHOBKE CAaMOMMIIYIIUX TEPMOMETPOB W MAaHOMETPOB CJEAyeT MpEeaycMaTpuBaTh KpoMe
HHUX Ha TeX K€ TPYOONpOBOAaX MITYIEPHI sl MOKA3BIBAIOIINX MAHOMETPOB 1 THIIB3BI 715l TEPMOMETPOB.

8.14 B ciyuasx korja mpuOOpbl ydeTa pacxoja TEIIOThl KOMIUIEKTYIOTCS CAMOMMINYIIAMU HITH
MOKA3bIBAIOIIAMHU PAcXOOMEpaMi, TEPMOMETPaMH W MaHOMETpaMH IPeIyCMaTpPUBATh IyOIHpyromre
KOHTPOJIBHO-U3MEPUTENbHBIE TPHOOPHI HE CIENYeT.

8.15 ABroMaru3anui0O W KOHTPOJb YCTAaHOBOK cOopa © BO3Bpara KOHJCHCaTa CJCIyeT
npeaycMarpuBath B o0beme, ykazanHoM B CHull 2. 0.4 07-86* nist KOH/IEHCATHBIX HACOCHBIX.

8.16 [Jlns neadpallMOHHBIX YCTaHOBOK ClEAyeT TpeaycMaTpuBaTh CJIEAYIOMIHE KOHTPOJIBHO-
U3MEpUTENbHBIE TPUOOPHI: TEPMOMETPEHI, TOKAa3bIBAIOIINE, YKA3aTeIH YPOBHS BOJIBI B OaKax, MAHOMETPHI,
MTOKA3bIBAIOIINE M CAMOTIHIITYIITHE.

8.17 Ha MecTHOM IHTE yNpaBiICHHUS CIEAyeT MpPeIyCMaTPUBAaTh CBETOBYH) CHUTHAIH3AINIO O
BKJIFOUCHHHU PE3CPBHLIX HACOCOB U JOCTWIKCHUH CICAYIOIINX NPEACIbHBIX HapaMCTpOB:

TEMIIEpaTypsl BOJBI, TOCTYMAIOMIE a CHUCTeMY TOpS4Yero BOMOCHAOKeHWs (MUHUMalbHAs —
MaKCHUMaJbHas),

JABJICHUS B OOpaTHBIX TPyOOIPOBOJAX CHCTEM OTOIUICHMSI KaXKJIOro 3JaHUs WM B OOpaTHOM
TpyOOIpoBO/E paclpelneMTeNbHbIX ceTeil oTomeHuss Ha Bbixoge u3 LTIl (MuHUMampHBIE —
MaKCHUMAaJIbHBIC);

MUHHMMAJIBHOTO Tepenana AaBJICHWN B MOJAIONMEM W OOpaTHOM TpyOONMpOBOAax TEIUIOBOH CETH Ha
BXxoJie 1 Ha Beixoje u3 LITII;

YpOBHEH BOJBI WIIM KOH/IEHCATa B 0aKaX W BOJIOCOOPHBIX MPUSMKAX.

[Ipny mpuMeHEHWH pEryJaITOPOB pacxona TeIUIOTHl Ha OTOIUIGHHE CIEeAyeT MpeaycMaTpHBaTh
CHUTHAJIM3ALUIO O MPEBBILIEHNUN 3aJJaHHON BEJIMYMHBI OTKJIOHEHUS PETYJIUPYEMOTO MTapaMeTpa.

8.18 Metonuka pacyera rpadMKOB peryJIMpOBaHMS MMOJAa4YM TEIUIOTHl HA OTOIUICHHUE y MOTpeOUTeNeH,
MO/IJIEPKMUBAEMBIX CHCTEMOW aBTOMAaTH3aIlMH, MPeIyCMaTpUBaeMOil B TEIJIOBBIX ITYHKTaX NpHBEJCHA B
npui. 18. Tlpu pacdere 3THX rpadUKOB CiIeyeT YUYUTHIBATh NPUHSTHIA PEXKUM PETYIUPOBAHHS OTITYCKa
TCIUIOTBI Ha MCTOYHUKE, BHYTPCHHUC TCIUIOBBIJICIICHUSA B TIOMCIICHHUAX 3I[aHHfI u COOpy)I(eHI/Iﬁ,
METEOPOJIOTHYECKHE YCIOBHUS U JIP.

9 JMCIIETYEPU3ALMUSA U CBA3b

9.1 JlucTaHUMOHHBI KOHTPOJIb 3a paboTol OOOpPYZOBaHMS M IMapaMeTpaMH TEIJIOHOCHTEIS
OCYIIECTBISIETCSI B JAMCIETYEPCKUX IMYHKTAX TMPENNpHsTHs TEIUIOBBIX CeTel, OO0beInHEeHHOMN
nucneruepckor  cinyx6e (OJIC) skuimoro paklioHa, NPOMBIIUICHHOTO M CEIIbCKOXO3SHCTBEHHOIO
MPENNPHUATHS WIX Ha IUTE YIPaBICHAS UCTOYHHUKA TEIIOTHI.

[Ipu TtemmocHaGXXeHUM OT KOTENBHBIX MOIIHOCTRIO 35 MBT u MeHee AucCHETYEPU3ANUIO
MpelycMaTpUBaTh HE PEKOMEHIYETCS

9.2 [lucnieTuepu3anusi OCyIECTBISACTCS:

aBapUHHO-TIPEIYIPEUTEIbHON CUTHAIM3AaLMEe IMyTeM IepeJadyd OJHOro OOIIEro CBETO3BYKOBOTO
CUTHAJIa O HAPYIICHUSIX PEKUMOB PabOTHI, MMPeyCMOTPEeHHOH B 11. 8.17;

JUCTAaHIIMOHHBIM YIIPaBJIIEHUEM TeJEMEXaHU3aluell, Kak MpaBHIO, B TEJIEMEXaHU3UPOBAHHBIX
cUCTEeMax TEeIUIOCHA0KEHMSI.

IIpn orcyrctBum OJC Ha TPOMBIIUIEHHOM WM CEIbCKOXO3SIICTBEHHOM TNPEANPHUSTHH CIEAyeT
MpelyCMaTpUBaTh aBAPUIHO-TIPEAYNPEIUTENBHYI0 CHUTHATU3AIMI0 W3 WHAWBHIYAJIbHBIX TEIIOBBIX
myHkToB B L[ TII.

9.3 JlucTaHIIMOHHOE YyIpaBlieHWE CJelyeT MpeayCMaTpuBaTh IMPH OOOCHOBAaHHMU JUIS KJIANIAHOB,
PETYIUPYIONINX PAcXo]] TEIUIOTH Ha OTOIICHUE M Topsdee BOJIOCHAOKEHHE, B COOTBETCTBHH ¢ Til. 3.9,
3.10, 3.15 u 3,16 u g apyroi apMaTypsl ¥ 000py10BaHUSL.

9.4 Ilpu TenemexaHU3alUH IPEAYCMATPUBAIOTCS:

a) TeJIen3MePEHHE 110 BHI30BY CIEIYIOMINX TAPAMETPOB TEIUIOHOCHUTEIS:

TeMIIepaTyphl BOJABI B MOJaromeM TpyOompoBoae TemroBoil cetu Ha Bxoae B L[TII mmum WUTII mpu
orcyrctBun LTIl [dns >kumblXx u  OOIIECTBEHHBIX 3JaHMH  TEJIEU3MEPEHHE TeMIIEPaTypbl
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npeaycMarpuBaercs onuo Ha Bce LITIT u M TII B naHHOM MUKpOpaioHe IpH TEIUIOCHA0XKEHHH OT OHOIO
WCTOYHHKA TETJIOTHI;

TEMIIEPaTyphl BOJBI B MOAAIOIIEM U 00paTHOM TPyOONPOBOaX CUCTEMBI OTOIUICHHUS KaXI0T0 31aHHUS,

0) TenecWrHaNM3alUsA MyTeM Iepelayd OJHOTO OOIIero CBETO3BYKOBOTO CHTHAlIa O HapyIICHUSIX
PEXKUMOB pabOTHI IPEeIyCMOTPEeHHOTO T1. 8.17;

B) TeJeyIpaBlIeHNe P 0OOCHOBAHUY B 00BhEME, YKa3aHHOM B 1I. 9.3.

9.5 Jlnst TemmoBBIX MYHKTOB NpHU pacxojae Temiotel 2,3 MBT m Oonee cieayeT mnpemaycMaTpuBaTh
TeneQOHHYIO CBS3h C JUCTIETYEPCKUM ITyHKTOM.

10 TPEBOBAHUSA IO CHUKEHUIO YPOBHEM IIIYMA U BUBPAIIMU OT PABOTHI
HACOCHOTI'O OBOPYJIOBAHMA

10.1 TpeGoBaHus HACTOSIIETO pa3zeiia JOJKHBI COOTIOAATECS B LEISIX MPEIOTBPAICHUS PEBHIIICHUS
ypoBHei#t mryma u BuOpanuu, gomyckaembix [OCT 12.1.003, TOCT 12.1.012 u CHulI ((-12-77 8 3manusx
CO BCTPOCHHBIMU TETUIOBBIMH TYHKTAMH U OJIM3JICKAIUX K TEIUIOBBIM ITYHKTAM.

Ilpumeuanue — TpeOoBaHHs HACTOSIIETO pas3jela pPACIPOCTPAHSIOTCS HA TEIUIOBBIC ITYHKTBI
HPOMBIIIJICHHBIX U CEIbCKOXO3SHCTBEHHBIX TPENPHUATHH, €CIM OHU MPEITyCMOTPEHBI TEXHHYECKUM
3a7aHUeM Ha IPOSKTHPOBAHUE TEIUIOBOTO MYHKTA.

10.2 TeruioBbie MyHKTHI, 000OpPYyIyeMbIe BecaMH, HE JIOMYyCKAeTCs pa3MellaTh CMEXKHO, MOJ W Haj
MOMEIIECHUSIMH JKUJTBIX KBApPTUP, CMIALHBIX M UTPOBBIX JETCKUX JOUIKOJIBHBIX YUPESIKIACHUH, CIATbHBIMU
MOMEIICHUSMH IIKOJI-MHTEPHATOB, TOCTHHUII, OOINCKUTUN CaHATOPHEB, JOMOB OT/AbIXa, NAHCHOHATOB,
najaraMd W OINEPAI[MOHHBIMUA OOJBHUI], TMOMEINCHUSAMH C JUTUTCIBHBIM TPEObIBAHUEM OOJIBHBIX,
KaOMHETaMU Bpauei, 3pUTEIbHBIMU 3aJaMU 3PEIHUIIHBIX MPEINPUATHH, 32 UCKITIOYCHUEM TEX MYHKTOB,
IJIc YCTaHABIMBAIOTCS OcechyHIAMEHTHBIE HACOCHI, OOECICUNBAIONIUE YPOBEHL 3BYKOBOTO JIABJICHUS B
CMEKHBIX MTOMEIIEHUSIX, He TpeBblnatomuii fomyctumbiil mo CHull ((-12-77.

Ilpumeuanue — Ha TenioBbIe MyHKTHI, B KOTOPBIX pelyCMaTPUBACTCsl YCTaHOBKa OecyHIaMEHTHBIX
HAaCcOCOB TpeOOBaHUs HACTOSAIIErO pa3zielia He paclpoCTPaHsIOTCA.

10.3 MuHHManpHOE PAacCTOSIHUE B CBETY OT OTAeNbHO crosmux HazemHbIX L[TII no HapyXHBIX cTeH
MOMEIICHUH, epeurcaeHHbIX B 1. 10.2, J0JHDKHO MPUHUMATBCSI HE MEHee 25 M.

10.4 HapyxHble Orpa)alolMe KOHCTPYKI[MM HA3€MHBIX TEIUIOBBIX IMYHKTOB JOJDKHBI HMMETh
BEJIMYMHY M30JISILMK OT BO3YLIHOTO LIyMa, onpesesiemMyto B cootserctBun co CHull ((-12-77.

10.5 Hapy>xHble qBEpH W BOPOTa TEIUIOBBIX ITYHKTOB HE JOJDKHBI, KaK MPABWIIO, OBITH HAIIPABIEHBI B
CTOPOHY TIOMEIIEHWH TMepedncieHHbXx B 1. 10.2, W JOMKHBI WMETh YIJIOTHCHHE IIPUTBOPOB C
JIOIyCKAaeMbIM 3a30pOM IO nepuMmerpy He Oosiee 1 M. JlomyckaeTcsi pa3MmeniaTh Hapy>KHbIC JBEPU U
BOpOTa B CTEHaX TEIUIOBBIX ITYHKTOB, OOpAIIEHHBIX B CTOPOHY HambOoiee yAaleHHOTO W3 YKa3aHHBIX
MMOMEIIIEHUH.

10.6 HeoOXoauMOCTh MPUMEHEHUS TAYIIUTENICH [IyMa Ha BEHTWISIMOHHBIX MPOEMAax B HAPYIKHBIX
OTPaKJEHUSIX 3BYKOIIOTJIONIAOIICH OOJMIIOBKM CTE€H W TOTOJKA M BHIOOP MX KOHCTPYKIIHU JIOJDKHBI
ONPENIEISATHCS PACUETOM.

3BYKOTIOTJIONIAIONIAS OOTUIIOBKA JOJHKHA MPEyCMAaTPUBATHCS U3 HECTOPAEMBIX MaTEPUAIIOB.

10.7 B oThenbHO CTOSIMX TEIIOBBIX IMYHKTaX TOJIIMHA OSTOHHOTO TOJIa JOJDKHA MPHHUMATHCS HE
MeHee 0,2 M 1o mecyaHod moAckhinke TonmuHoN He meHee 0,2 M. Ilpu 3ToM B Ha3eMHBIX TEMJIOBBIX
MMyHKTaxX TIOJ JOJDKEH OTACNATHCS OT HAPYXKHBIX OTPaXKIAIONINX KOHCTPYKIUKA 3a30pOM IIUPUHOW HE
menee 0,05 M ¢ 3aII0JIHEHHUEM €TI0 IIECKOM.

10.8 B oTaensHO CTOSIIMX TEIUIOBBIX MYHKTAaX PEKOMEHAYETCS PEyCMaTPHUBATh KECTKOE KPEIUICHHE
HAcoCOB K (hYHIAMEHTY, a BO BCTPOEHHBIX M HMPUCTPOCHHBIX TEIUIOBBIX IMYHKTaX HACOCHI CIIEAYET
yCTaHaBIMBATh HA BUOPOM3OMUPYIONINE OCHOBAHMS, KaK MPABWIIO, C MPYKHHHBIMA BUOPOU30JISITOPAMH.

st coenwHeHUsT TPyOOINPOBOJOB C MaTPyOKaMH HACOCOB JIOJDKHBI IPEIyCMAaTPUBATHCS THOKUE
BCTaBKM JJIMHOM HEe MeHee | M, yCTaHaBIMBAaeMble KAaK NPaBHIIO, B TOPU3OHTAIBHOM IIockocTu. B
KauecTBe I'MOKHMX BCTaBOK IpH TemrmepaType TerutoHocutens n10 100 °C pekoMeHAyeTcs MPUHUMATh
PE3NHOBBIE HAIOPHBIE PyKaBa ¢ TeKCTHIBHBIM KapkacoMm 1o ['OCT 18698.

B oTenbHO CTOAMINX TEIUIOBBIX IMTyHKTaX THOKWE BCTABKY JIOYCKASTCs HE MPEyCMaTPHUBATh.
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10.9 B mecrax BBoJa TpyOOIPOBOIOB, HAYIINX OT OTJACIBHO CTOSIIMX WIJIM MPUCTPOCHHBIX TEIIOBBIX
IIYHKTOB, B 3/1aHMS JKECTKas 3ajeKa TPyO B CTEHBI M ()yHIAMEHTHI 3THX 3AaHUH HE J0ITyCKaeTCsl.

Pa3smepsl oTBepcTHii Ui MpoMycKa TpyO depe3 cTeHbl W (yHIaMEHTBI JOJDKHBI 00ecleurnBaTh 3a30p
MEXIY TOBEPXHOCTSAMH TEIJIOU3OMSIIMOHHON KOHCTPYKIMUA TPYObl W CTPOHMTENBHOW KOHCTPYKIMI
3panus. {1t 3a1eKy 3a30pa caeayeT IPUMEHSTh STaCTHYHBIC BOIOTa30HEIPOHUIIAEMBIE MAaTEPUATIBI.

HemnosmkHbIE OMIOPHI HA 3THX TPYOOIPOBOIAaX JOJDKHBI pa3MENIaThesl Ha PACCTOSIHUM HE MEHee 4eM 2
M OT Hapy>KHOW CTEHBI 3JJaHuSI.

10.10 Bo BCTPOCHHBIX M TPHUCTPOCHHBIX TEIUIOBBIX ITyHKTaxX II0J OHOPHI TPyOOIPOBOMOB H
0o0OpyIOBaHHS TP MX KPEIJICHHH K CTPOHUTEIBHBIM KOHCTPYKIHSM 3IaHUS  HE0OXO0IMMO
npeaycMaTpuBaTh BUOPOM3OIUPYIONINE MPOKIAAKH, B KauyecTBE KOTOPBIX PEKOMEHIYETCS MPUMEHSThH
PE3MHOBBIE BUHOPOU3OISATOPHI (KOBPHKH).

11 IONNOJHUTEJBHBIE TPEBOBAHUSA K TIPOEKTUPOBAHUIO
TEIIJIOBBIX TYHKTOB B OCOBBIX ITPUPOJHBIX U KINMATHYECKHUX YCJIOBUAX
CTPOUTEJIBCTBA

OBIIME TPEBOBAHMUSA

11.1 Tlpu mpOEKTHPOBAHUN TEIUIOBHIX ITyHKTOB B pallOHAaX C CEHCMHUYHOCTHIO 8 OaiioB m Ooiee, Ha
BEUHOMEP3JIBIX TPYHTAaX, Ha MOApadaThHIBAEMBIX TEPPUTOPHAX M B pallOHAX € NPOCAJOYHBIMH OT
samaumBanus rpyaTamu 11 THma HeoGxomuMo cobmogats Tpebosarms CHull 2.02.01-83, CHulT ((-7-81¢
(u3m. 1995 r. ), CHulI 2.02.04-88.

[Tpu pasmemennn 6akoB Ha MPOCAJOYHBIX TpyHTaxX (( THMHA clieAyeT cOOMI0AaTh TaKkKe TPeOOBaHUS
CHulT 2.04 02-84",

Ilpumeuanue — Ilpu npocafoyHBIX TpyHTaX ( THIA TEIUIOBBIC MYHKTHI MPOEKTHUPYIOTCS 0e3 ydeTa
TpeOOBaHMii JAHHOTO pa3zena.

PAMOHBI C CENCMUYHOCTBIO 8 M1 9 BAJLJIOB

11.2 PacuetrHast CEICMUYHOCTD /IS 3[JaHUK TEIIOBBIX ITyHKTOB JODKHA MPUHUMATHCS OJUHAKOBOM C
YCTaHOBJICHHOH pacueTHOW CEMCMHYHOCTRIO IS 37IaHUN, 00CITY)KHBa€MbIX TETLIOBBIM ITYHKTOM.

11.3 BeicoTa 31aHui HA36MHBIX TETUIOBBIX TYHKTOB HE JOJDKHA MPEBHIIIATH 4 M.

11.4 3anopnHas perynupyoomas ¢ HpeJoXpaHUTENbHas apMmarypa HE3aBHCHMO OT MapaMeTpoB
TETUTOHOCUTENCH U TNaMETPOB TPYO TOIDKHA TPUHUMATHCS CTaTbHOM.

11.5 B mecrax mpucoenuHeHus TPyOOIPOBOIOB K HAcOCAaM, BOJIOIIOIOTPEBATENSIM U OaKkaM JTOJKHBI
NpeyCMaTPUBATLCSI KOHCTPYKIIMM KOMIIEHCAIIMOHHBIX YCTPOWCTB, 00ECIeUMBAIONINE IPOAOJILHBIE U
YIJIOBBIE TepeMenieHuss TpyOompoBoaoB. Jlomyckaercs mnpuMeHeHue ruOkux BcraBok o [1.10.8
HACTOSIIETO CBOJIA IIPABUII.

11.6 B mecrax mpoxoma TpyOONpOBOJOB TEIJIOBBIX CeTed uepe3 (QyHAaMEHThI W CTEHBI 3JaHUl
TEIUIOBBIX MYHKTOB 3a30p MEXAY MOBEPXHOCTHIO TEIUIOM3OJILIMOHHON KOHCTPYKIMU TPYOBI, BEPXOM U
CTEHKaMH MpoeMa JI0JKEH IpeaycMaTpuBaThesl He MeHee 0,2 M.

st 3aenku 3a3opa ciaeayeT NPUMEHSTh AJIaCTUYHBIE BOAOTa30HEPOHUIIAEMbBIE MaTEPHAIIBL.

PAMOHBI BEYUHOMEP3.JIbIX TPYHTOB

11.7 IIpu pacuere TpyOOTPOBOIOB HA CAMOKOMIICHCAITUIO TETUIOBBIX YUTMHEHNH C HENbIO TIOBBIIICHNUS
THOKOCTH YYaCTKOB TPYOOIIPOBOJIOB MEXIY HEMOIBM)KHBIMHU OMOpPaMH PacdeTHOE TETUIOBOE y/UTMHEHHE
ydacTKa cieayeT yBenuuuBarhb Ha 20 %.

11.8 3paHusi M COOPYKEHHUS TEIUIOBBIX ITYHKTOB CIIJYyeT MPOSKTHPOBATh HAJI3EMHBIMH C
BEHTHJINPYEMBIMH TTOITOIBIMH.

11.9 Ilpoxknaaky TpyOONpOBOAOB CIIEAYET MpeAyCMaTPUBATh BBILIE YPOBHS M0OJa. Y CTPOMCTBO B MOTY
KaHaJIOB U MPUSMKOB HE JJOITyCKAEeTCS.

11.10 [dnst omoposkHEeHUs: 000pYA0BaHUS B TPYOOTIPOBOJIOB TEIJIOBOTO IMyHKTA U CUCTEM MOTPEOIICHUS
TEIUIOTHl ClIEAyeT NpelycCMaTpUBaTh CUCTEMY JAPEHa)ka M CJIMBA BOJbI, MCKIIOYAIOIIYIO BO3/ACHCTBHE
TEIUIOTHI Ha TPYHT.
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11.11 Ywmcno mapayiesHO pabOoTAIOIMIUX BOMOIOIOTpEBATENCH I CHCTEM OTOIDICHUS JOJDKHO OBITH
HE MEHee JIBYX, PACCUMTAHHBIX Ha 75 % NPOM3BOAMTEIBHOCTH KaXIbIH, a JJISI CHCTEMBI OTOIUICHHS
30aHUN 1 COOPY>KEHHH, HE TOMYCKAIOIIUX TIEPepPHIBOB B Mojaue TerioTsl, — Ha 100 %.

11.12 Tlpu npuMeHEHHUU apMaTyphl OOIIECTIPOMBILIIICHHOTO Ha3HAYCHUSI U Kpereka, U3rOTOBICHHOTO
U3 YTJIEPOIUCTON CTaJH, JOJDKHBI COOMIONATHCS MEPONPHATHS, UCKITIOYAIOIINE BO3MOKHOCTh CHIDKCHUS
TeMreparypsl ctanm Hibke MUHYC 30 °C ipy TpaHCIIOPTHUPOBAHWH, XPAaHEHUH, MOHTa)KE 1 IKCILTyaTalliH.

11.13 3armyOnenue OaxoB ropsuedl BOABI M KOHJEHCATHBIX OaKOB HMXKE IIAHUPOBOYHBIX OTMETOK
3eMII TIPH CTPOUTENBCTBE HAa BEYHOMEP3IBIX TPyHTaX Mo mpuHOUIY ( (C COXpaHEHHEM MEp3IIOoro
COCTOSIHUS TPYHTOB) HE JIOITyCKAeTCH.

HNOJAPABATBIBAEMBIE TEPPUTOPUUN

11.14 Tlpu mNPOEKTUPOBAaHUM TEIUIOBHIX IYHKTOB Ha MMOAPa0aThIBAEMBIX TEPPUTOPHUAX JOJDKHBI
cobironarees TpeboBanms . 11.4—11.6.
11.15 Ycunus oT HEMOABMKHBIX OTIOP HE TOJDKHBI TIEpeAaBaThCs Ha KOHCTPYKIIMIO 3aHHHA.

MMPOCAJTIOYHBIE OT 3AMAYUBAHUSA I'PYHTbBI

11.16 Ilox momaMu TETUIOBBIX ITYHKTOB M 0aKaMH CIIeIyeT MpeayCMaTpHUBaTh YILUIOTHEHHWE TPYHTA Ha
rnyouny 2.0—2,5M. KOHTyp YIJIOTHEHHOTO TPYHTa OCHOBAaHHUSI NOJDKEH OBITH OoJibllie TabapuTOB
coOpyKeHHs He MeHee 4eM Ha 3,0 M B KaX/IyI0 CTOPOHY.

[lomer momKHBI OBITH BOAOHENPOHWIIAEMBIMH W WMeTh yKkiIoH He MeHee 0,01 M B cTopoHy
BOJJOCOOPHOr0 BOJOHEPOHUIIAEMOT0 IPUSIMKA.

B wmecTax COMIPSKECHUA IIOJIOB CO CTCHAaMM [OOJDKHBI HNPEAYCMATPpHUBATHCA BOJOHCIPOHHIACMBIC
IUIMHTYCHI Ha BIcOTy 0,1 — 0,2 M.

11.17 PacctosiHue OT 0aKOB-aKKyMYJSITOPOB M KOHJCHCATHBIX OaKOB, pa3MeIIaeMbIX BHE TETUIOBBIX
MYHKTOB, 10 3JaHUH W COOPYXEHHH MJOIDKHO OBITh: TNPH TPYHTOBBIX ychoBusax (( Tuma (c
BOJIONIPOHUIIAEMBIMY TOJCTUJIAIOIIMMU TPyHTaMH) HE MeHee 1,5 TOJIMHBI MPOCaJ0YHOrO CIOs; MpHU
rpyHTOBBIX ycioBusix Il Tuma (¢ BOJOHENPOHHUIAEMBIMH MOACTHIAIOIIMMHI I'PYHTaMH) HE MEHEE Tpex
TOJILIVH MPOCAT0YHOTO cJiod, HO He Ooiee 40 M.

11.18 Ipoknanky TpyOOIpPOBOAOB cieAyeT MpelyCMaTpiBaTh, Kak MPaBUJiIo, BBIIIE YPOBHSI MOJIA.

JonyckaeTcs mpoknaaka TpyOOnpoBOIOB B BOJOHEIPOHNUIIAEMbIX KaHaJax.

11.19 B mecrax npoxoja TEIJIOBBIX ceTell uepe3 (pyHIaMEeHThl TN CTEHBI 31aHUH TEIUIOBBIX ITYHKTOB
3a30p MEXJIy TOBEPXHOCTBIO TEIUIOM3OJISIIIMOHHON KOHCTPYKIIMU TpyOOINpoOBOJa W BEpPXOM (HU30M)
OTBEPCTHSI IOJDKEH MPEIYyCMAaTPUBATHCS C yUETOM BO3MOXKHOM MPOCAIKU 3AaHUS HITH COOPY>KEHHS.

HNPUJIOKEHHUE 1
MHWHHUMAJIBHBIE PACCTOSIHUS B CBETY OT CTPOUTEJIbHBIX KOHCTPYKIIAM 10

TPYBOIIPOBOJIOB, OOPYJIOBAHUSA, APMATYPbBI, MEXK/IY HOBEPXHOCTSAMU
TEILIOMU3O0JAIMOHHBIX KOHCTPYKIIMIA CMEXHBIX TPYBOITPOBOOB, A TAKKE

HIUPUHA IMTPOXOJIOB
Tabnauna 1
MuHuMAaTbHBIE PACCTOSIHUS B CBETY OT TPYOOIPOBOIOB 10
CTPOUTEIbHBIX KOHCTPYKIM U 10 CMEKHBIX TPYOONPOBOIOB
YcnoBHBIN PaccrostHre OT TOBEPXHOCTH TETUIOM3OJSIIMOHHON KOHCTPYKITUH TPYOOIIPOBOIOB, MM,
JTHAMETP HE MCHee
TpYOOITPOBOIOB,
MM
10 CTCHBI 10 MEPEKPBITUA 0 ImoJia J10 IOBEPXHOCTH TeHHOI/ISOHSIHI/IOHHOﬁ
KOHCTPYKITUH CMEKHOTO TPYOOTIpoBOIa
10 BEPTUKAJIH 10 TOPU30HTATIH
25—80 150 100 150 100 100
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100—250 170 100 200 140 140

300—350 200 120 200 160 160
400 200 120 200 160 200
500-700 200 120 200 200 200
800 250 150 250 200 250

900 250 150 300 200 250
1000—1400 350 250 350 300 300

Ilpumeuanue—IIpn  pPEKOHCTPYKIMH TEIUIOBBIX ITYHKTOB C  HCIIOJIB30BAaHHEM  CYHIECTBYIOIINX
CTPOUTENILHBIX KOHCTPYKIMU JTOMyCKAaeTCsl OTCTYIUIEHHE OT Pa3MepOB, YKa3aHHBIX B JaHHOW Tabiuie, HO
¢ yueTroM TpeboBanuii m. 2.33.

Tabauna 2
HanmenoBanue 000py10BaHHS M CTPOUTENBHBIX KOHCTPYKIMH, MEKITY [InpuHa Mpoxo/oB B
KOTOPBIMH TIPETyCMAaTPUBAIOTCS TPOXOIBI CBETY, MM, HE MEHee
Mexmy HacocamH ¢ dIEKTPOABHUTATENIMA HanpsbkerneM g0 1000 B 1,0
To e, 1000 B u 6osee 1,2
Mexnmy HacocaMH U CTEHOU 1,0
Mexay HacocaMH U pacipeeIuTeIbHBIM UToM win mutoM KUITuA 2,0
Meskay BBICTYMAIOUIMMU YacTIMHU 000pyI0oBaHuUs (BOIOTIOAOTPEBATENEH, 0,8
IPSA3EBUKOB, DJIEBATOPOB U JIP.) WU BBICTYNAIOMIMMH YacTIMHU 000pyIOBaHUS U
CTEHOI
OTt 1noJa Wi MepeKPHITUS 10 TIOBEPXHOCTH TEIION3OIIIMOHHBIX KOHCTPYKIIUH 0,7
TpYyOOIIPOBOIOB
st oOcmyXKuBaHMS apMaTyphl © KOMIIEHCATOPOB (OT CTEHBI A0 (uraHIa
apMatypbl WIX 10 KOMIIEHCATOpa) TIPH AUaMeTpe TPyO, MM:
J0 500 0,6
ot 600 1o 900 0,7
[Tpu ycTaHOBKE JIBYX HACOCOB C JIEKTPOJBUTATEISIMUA Ha OJTHOM QyHIaMEeHTe 1,0
0e3 mpoxo/1a MEX/y HUIMH, HO C 00eCIIe4eHHEM BOKPYT CABOCHHOH yCTaHOBKH
IPOXOI0B
Tab6anua 3

MuHuMAaNbHOE PACCTOSIHME B CBETY MeKAYy TPYOONPOBOAAMM U CTPOUTEIbHBIMH KOHCTPYKUMSIMH

HaumeHnoBanme Paccrosinue B CBETY, MM,
HE MeHee
OT BBICTYNAIOMIMX 4YacTed apMaTypbl WIH OOOpyAOBaHUs (C Yy4YETOM 200

TETIOU30JIAIIHOHHON KOHCTPYKIIUHU) 10 CTEHBI

OT BBICTYMAIONIMX YacTed HACOCOB C AJIEKTPOABHTATEISIMH HAIPSDKEHHEM JIO 300
1000 B ¢ amamerpom HamopHoro marpyoka He 6osee 100 MM (mipu ycTaHOBKe y

CTeHBI O€3 Mpoxoja) 10

CTEHBI

Mexy BBICTYHNAIONIMMHM YacTSMH HAcOCOB M OJIEKTPOJBHTraTeNieil Ipu 300
YCTAaHOBKE JIByX HACOCOB C 3JICKTPOJBUTaTeIIMH Ha OJHOM (yHIAMEHTE Y

cTeHbl 0e3 mpoxoaa

Ot (uanIa 3aBUKKH Ha OTBETBJICHHUU JIO MOBEPXHOCTH TEILIOM30JISIIMOHHON 100
KOHCTPYKIIUM OCHOBHBIX TPYO

OT BBIIBHHYTOTO IIMHUHAENS 3aJBWKKA (WIM IITypBaja) A0 CTEHBl HWIIH 100
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nepekpbiTus pu Dy (400 MM

To xe, mpu Dy (500 mm 200
Ot mona /1o HU3a TEITOU30JIAIOHHON KOHCTPYKIINU apMaTyphl 100
OT cTeHs! WK OT (prIaHIIa 3aABIKKH /IO IITYIIEPOB IS 100

BBIIIYCKa BOJbI UJIKX BO3AyXa

Ot mona WM NepeKpBITHS 10 TOBEPXHOCTH TEIUION30IINOHHON KOHCTPYKIIMI 300
TpyO OTBETBIICHHIA

NPUJIOKEHUE 2

METOJIUKA OIPEAEJIEHUA PACYETHOM TEILJIOBOM IMTPOU3BOJATEJILbHOCTH
BOJAONOAOI'PEBATEJIEN OTOIVIEHUSA U T'OPAYEI'O BOOAOCHABXEHUA

1. PacueTHyI0 TEIUIOBYK MPOM3BOAMTENBHOCTH Bojomojorpearesncii Q°, cieayer mpuHHMATH MO
PpaCyYCTHBIM TCILJIOBBIM IIOTOKAaM Ha OTOIUICHHUEC, BEHTUWIAINIO U TOPAYCS BOI[OCH36)KCHI/IC, MMPUBCACHHBIM
B MMPOEKTHOM TOKYMEHTALUU 31aHUN U COOPYKEHUM.

ITpu oTCYyTCTBMM MPOEKTHOMH AOKYMEHTALUH JOIyCKAaeTCs ONpEessTh pacueTHbIE TEIUIOBbIE TIOTOKU B
cootBercTBHH ¢ ykasaumsiva CHull 2.04. 07-86 (110 yKpyITHEHHBIM TTOKa3aTeIIsIM).

2. PacueTHyI0 TeIUIOBYIO MPOM3BOAMTEILHOCTh BOJOMOJOrpeBaTeseil mis cucteM oTorteHus Qg
CJIEIyeT ONPEAEIATh IPU PAacuEeTHON TeMIepaType HapyKHOTO BO3AyXa Ul MPOCKTUPOBAHUS OTOILICHHS
t, , °C, 1 mpUHUMATh MO0 MAaKCUMAJbHBIM TEIUIOBBIM MOTOKAaM Qgmax, OIPEAEIISIEMBIM B COOTBETCTBHHU C
yKaszaHueM 1. 1.

[lpy He3aBUCMMOM NPUCOCAMHEHWH CHUCTEM OTOIUIGHHS M  BEHTWISIHMHM 4Yepe3  OOmuii
BOJIOTIO/IOTPEBATENb PAacUeTHAsl TEIUIOBAs NMPOM3BOAUTEIBHOCTh BOAONOAOrpeBarelis, BT, onpenemnsercs
[0 CYMME MaKCUMaJIbHbIX TEIUIOBBIX IOTOKOB Ha OTOIUICHUE M BEHTHJISILIUIO:

Q= e+ Qs

3. PacueTHyr0 TEIJIOBYIO NPOM3BOAMTENBHOCTH BOJOMOAOrpeBareneii, BT, mis cucrem ropsiuero
BOJOCHAOYKEHHS C YUETOM IOTEPh TEIIOTHI MOJAIOIIMMU U UPKY/ISALHOHHBIME TpyGonpoBogamu Q>
Bt crmemyer ompemensTh mpH TeMmIepaTypax BOJIBI B TOYKE H3JIoMa rpaduKa TeMIlepaTyp BOIBI B
COOTBCTCTBUM C YKasaHUSAMU II. 1, a Ipu OTCYTCTBUU HpOGKTHOﬁ JOKYMCHTalMU — 110 TEIIJIOBBIM
HOTOKaM, OIpeIeNIIeMbIM 10 CIEAYIOUIUM (GopMynam

NpU HAINYUU 0aKOB-aKKyMYJISITOPOB HAarpeBaeMoM BOJIBI y OTPEOUTEIeH — I10 CPeJHEMY TEIUIOBOMY
MOTOKY Ha Topsiuee BOJOCHAOKEHHE 32 OTONHTENBHBINA Mepuoj, omnpeaenseMoMy o 1. 3. 13,a CHull

e
2.04. 01-85, mo dhopmyne " 12 ynu 3aBucHMoCTH OT MPUHSATOTO 3araca TeIIOThl B 0akax Imo mpui. 7
1 8 ykasanHoii riassl (wix no CHull 2.04 07-86¢ Q- Qu);

NPU OTCYTCTBHU 0AKOB-aKKyMYJIITOPOB HArpeBAacMOM BOJbI Y TMOTPEOUTENEH — MO MaKCUMalbHBIM
TEIUIOBBIM ITOTOKAM Ha ropsdyee BogocHadxeHue, onpeneasieMbiM o 1. 3.13,6 CHull 2.04.01-85, Q. -Q,
(nmm mo CHulT 2. 04.07-86(Q~ = Qs

4. Tlpy OTCYTCTBHH [aHHBIX O BEJIHYWHE ITOTEPH TEIUIOTHI TPYOOIPOBOAAMH CHCTEM TOPSUETO

BOJIOCHAOXEHMsI JIOIYCKAeTCsl TEIUIOBBIE TMOTOKM Ha Topsdee BoJOCHaOkeHuwe. BT, ompenensars 1o
dbopMyJiaM py HATUYMKA 0aKOB-aKKYMYJIITOPOB

Q. = 36—6 G (55-t)(1+K.) "

¢

[PH OTCYTCTBUH OAKOB-aKKyMYJISITOPOB Qe = 36 (Ghm” * G KT")(55 U (2)

rae Kyp— KO3(DQUIMEHT, YYUTBHIBAIOIIMA I[OTEPU TEIUIOTHl TPYyOOIPOBOAAMU CHUCTEM TOPSYETO
BOJIOCHAOXKCHHS, IPHHUMACMbIii

o tab. 1.
Tabéauna 1
TuIbI CHCTEM TOPSYETO BOIOCHAOKEHHUS Kos(hpuImenT, yauThIBAOIIUN TOTEPH TEMLIOTHI
TpyOOIIPOBOAAMH, Ky

IIpU HAJTMYMUH TCIIJIOBBIX cereii  0€3 TEIIOBBIX
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rops4cro BO,Z[OCHa6)KCHI/ISI cerei ropsacro

mocie I[TIT BOJIOCHA0KEHHS
C M30IMPOBaHHBIMHE CTOSIKAMH 0€3 TI0JI0- 0,15 0,1
TEHIIeCYIITUTENeH
To ke, C MOTOTEHIIECYIIIUTEISIMU 0,25 0,2
C HEU30JIMPOBAHHBIMH CTOSKAMH U 0,35 0,3
MOJIOTCHIICCYNIUTEIISIMU
Tadauna 2

YHCIEHHOCTD XKUTEIEH 150 250 350 500 700 1000 1500 2000

Koaddurnuent yacoroii 515 45 4.1 3,75 3,5 3,27 3,09 2,97

HEPaBHOMEPHOCTH
BOCOITOTPEOJICHUS Ky

IIponosxkeHue TadJ1. 2
UHCIEeHHOCTD KHUTENeH 2500 3000 4000 5000 6000 7500 10000 20000

Koaddurpent yacopoit 29 285 2,78 2,74 2,7 2,65 2,6 2,4
HEPaBHOMEPHOCTH
BOJIONOTPEOICHHS Ky

HpI/I OTCYTCTBHUU JAHHBIX O KOJUYCCTBE U XapaKTCPHUCTUKE BO,[[Opa360pHLIX HpI/I60p0B JacoOBOU pacxon
ropﬂqef/'l BOJbI Ghmax JUTA dKHUIIBIX paﬁOHOB JOITYCKa€TCs ONPEALCIIATD 11O (1)0pMyJ‘Ie
Gumal = KTZ Gh‘ (3)

rlie Ky — KO3QQHUINEHT 4YacOBOI HEPaBHOMEPHOCTH BOAOTIOTPEOICHNSI IPUHUMAEMBIH 1Mo Tab. 2.

Ilpumeuanue — JIns cucteM ropsvero BOAOCHAOXKEHHsI, 0OCTYKUBAIONIUX OJHOBPEMEHHO YKUIIbIE H
OOIIIECTBCHHBIC 3/1aHus, KOY(D(QHUIMEHT YacoBOW HEPaBHOMEPHOCTH CIICAYET MPUHUMATh IO CyMME
YUCIEHHOCTH KUTENIeH B JKUIIBIX 3aHUSAX M YCIOBHOW uMcieHHoCTH xkutened Uy, B OOIIECTBEHHBIX
3/IaHUsX, OTpeAesieMoi 1o hopmyIre

obuy
U, = 025G 4

rae GO, — CpemHuil pacXoJ] BOJbI Ha TOpsiuee BOJOCHA0KEHHE 32 OTOMUTENBHBIN TEPHOJ, KI/4, IS
0OIIIECTBEHHBIX 31aHui, onpenenseMblit mo CHull 2.04.01-85.

[Ipy OTCYTCTBMM MaHHBIX O Ha3HAYEHWUW OOIIECTBEHHBIX 3JaHUI JIOMYCKAaeTCS TpU ONpeAclIeHUH

K09 PHUIMEHTa YacOBOW HEPAaBHOMEPHOCTH IO Tadi. 2 YCIIOBHO YHCICHHOCTH JKHUTEJEeH NMPHHUMATH C
ko3 dunmentom 1,2.

NNPUJIOXKEHHUE 3

METOIUKA ONIPEAEJIEHUSA TAPAMETPOB VIS PACUETA
BOAOINOAOT PEBATEJIEU OTOIIVIEHUSA

o 2
1. Pacuer mMOBEPXHOCTM HarpeBa BOJOMOAOTpeBaTeNeii oromtenus F, M°, MPOBOAUTCA IpH
TeMIeparype BOJbl B TEIJIOBOW CETH, COOTBETCTBYIOIICH PacYETHOW TEMITEpaType HapyKHOTO BO3ayXa
JUIS TIPOEKTHPOBAHNS OTOIUICHHS, M HA PACYETHYIO MPON3BOAUTENEHOCTh Q' o, OMPENENCHHYIO O TIPHIL.
2 , 1o hopmyJie
5P
e
T kA

b

2. TemmepaTypy HarpeBaeMo# BOJIBI CIIEyET MPUHUMATE:

Ha BXOJI€ B BOJIOIOJIOTPEBATENb (, — PaBHOW TEMIIEpaType BOJbI a 00OpaTHOM TPyOOIPOBOIE CUCTEM
OTOIUIEHUS IIPU TEMIIEPATYPE HAPYKHOIO BO3ayXa to;

Ha BBIXOJI€ M3 BOZOMOIOTpeBarens (o — pPaBHOM TeMIiepaType BOABI B MOJAIONIEM TPYyOONpoBOjE
teroBeix cetedl 3a LTIl mnam B momarommem TpyOOIPOBOJE CHUCTEMBI OTOIUICHHS IIPH YCTAHOBKE
Bogonoaorpesareia B U'TII npu Temrneparype Hapy»KHOTO Bo3ayxa to;

[Tpumeuanne — [Ipu HE3aBHCHUMOM TPHUCOSTUHEHUN CUCTEM OTOIUICHUS W BEHTWIIIIMHN depe3 OOITuit
BOJIONIOJIOTPEBATEh TEMIIEpAaTypy HarpeBaeMoil BOABI B 0OpaTHOM TpyOOmpoBojge Ha BXOJE B
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BOJIONIOJIOTPEBATENh CJIEMYeT OMNPEAeNsATh C YYeTOM TeMIIepaTypbl BOZABI IIOCIE TPU COEAMHEHHUS
TpyOOIIpOBOIa CHUCTeMBl BeHTWSAIMH. [Ipm pacxome TemnoTel Ha BeHTWIAUIO He Oomee 15 %
CYMMapHOTO MaKCHMAJBHOTO YacOBOI'O pacxojia TEIIOTHI Ha OTOIUICHUE JOIYCKAeTCs TeMIIepaTypy
HarpeBacMol BOBI IEPe]] BOJOIOJOTPEeBaTE]IeM MPUHUMATh PABHOW TEMIIEpaType BOABI B OOpaTHOM
TPYOOIIPOBOI€ CHCTEMBI OTOTIIICHHSL.

3. TemnepaTypy TperoIIeii BOAbI CleayeT MIPHHUMATE:

Ha BXOJIE B BOJIOIIOJIOTPEBATBIIb — PABHOM TEMIIEPAaType BOABI B MOAAIOIIEM TPYOOIIPOBOJIC TEILIOBOM
CETH Ha BBOJIEC B TETNIOBOM MYHKT (1, IIPU TEMIIEpaType HApy>KHOTO BO3ayXa 1y,

Ha BbIXOje M3 Bojomnojorpesareis (o, — Ha 5—10 °C Bhlmie TeMiepaTrypbl BOAbI B 00OpaTHOM
TPYOOITPOBOIC CUCTEMBI OTOILJICHHSI ITPH PAaCUETHON TeMIIepaType Hapy>KHOTO BO3IyXa to;

4. Pacuernbie pacxoabl Boabl Ggo U Gomax, KI/4, U pacdeTa BOJIOIIOIOTPEBATEIICH CUCTEM OTOTLICHUS
CIIeITyeT OTPEAeTATh 0 (POpPMyIIaMm:

TPEIOLLEN BOABI

e 36 Qomax

(T 1~ T |:rz)C (2)
HarpeBacMoi BOJbI
sz S'SQomax

[‘E o *[;2)0 (3)
[lpy He3aBHUCMMOM NOPUCOCAMHEHWHM CHUCTEM OTOIUIGHHUS H  BEHTWIIIHMM 4Yepe3 OOl
BOJIOTIOZIOTPEBATENb pacueTHbIe pacxoabl BOABI Ggo U Gomax, KI/4, CIEAYET OMPEEIATh 0 (hopMynam:
TpeoLEN BOIBI
G, - 21 Quna* Qe
-tk (a)
HarpeBaeMou BoJAbl
_ 35(Quns + Quaa)
(Tm - 12)0 (5)
re Qomaxs Q(max — COOTBETCTBEHHO MAKCHMaJIbHbIE TEIJIOBBIE NOTOKU HA OTOIUIEHHE U BEHTUIIALHMIO,
Br.
5. TemnepaTypHblii Harop (t

Gomax

°C. BOJIONIOI0TPEBATEISI OTOIUICHUS ONpeaeseTcs mo Gopmyie
(‘51 = Tvm) = (tnz == ‘C)
A= Ti~T
2:3jg—=1—0t
To2 ™ T2 (6)
6. KoadunmeHnt rtemionepenaun B 3aBHCUMOCTA OT KOHCTPYKIIMHM BOJOIOJOTPEBATENS CIEIyeT
OTIpeNIeNIATh 1Mo mpui. 7—9.

cp

NNPUJIOKEHUE 4

METOIUKA ONIPEAEJIEHUSA TAPAMETPOB VIS PACUETA
BOJOHNOAOI'PEBATEJIENA I'OPAYEI'O BOAOCHABXEHUS, IPUCOEJUHEHHBIX ITO
O/IJHOCTYHNEHYATOM CXEME

1. Pacyer mOBEPXHOCTH HarpeBa BOJONOAOTPEBaTeNel Tropsuero BOJAOCHAOKEHHUsS cIeryeT
npou3BoAuTh (cM. puc. 1) mpu Temmeparype BoAbl B MOJAIOLIEM TPYOONpPOBOAE TEIJIOBOM CETH
COOTBETCTBYIOIIEH TOUYKE M3JIoMa TrpaduKa TeMIlepaTyp BOJbI, WIH MPH MHUHAMAILHOW TeMIeparype
BOJIBI, €CIIM OTCYTCTBYeT H3JIoM rpaduka Temmeparyp, W IO pacyeTHOW MNPOU3BOIUTECIHLHOCTH,
OnpeAeNeHHOMN 10 IpHuil. 2

QSF
_n

KAt (1)

rue QSPh OTpesieNsieTCs MPU HATUYUUA 0aKOB-aKKyMyINSTOpoB 1o ¢opmyne (1) mpwr 2, a mpu
OTCYTCTBHHU 0aKOB-aKKYMYJISITOPOB — 10 opmyiie (2) mpui. 2.

2. Temneparypy HarpeBaeMon BOJBI CIICYET MPUHAMATE: Ha BXOJIE B BOJOIIOJOTPEBATENb I— paBHOI
5 °C eciu OTCYTCTBYIOT SKCIUTyaTallMOHHBIE TAHHBIE HA BBHIXOJIE U3 BOAOINOAOrpeBaTens t, — paBHOU 60
°C, a mpu BakyyMHOU aeadpamun — 65 °C.

F
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3. TemnepaTypy rperomieli BoJpl clielyeT NIPUHUMATh: Ha BXOJIE B BOJONOIOrpeBaTens ((; — paBHOI
TeMIieparype BOJBI B IOJAIONIEM TPYOONPOBOJC TEIUIOBOM CETH HAa BBOJAE B TEIUIOBOM IyHKT MNpHU
TEMIIEpaType HApY>KHOTO BO3JyXa B TOUYKE HM3JIoMa Tpaduka TEMIEpaTyp BOJIbI, Ha BBIXOJIE W3 BOJIO
nonorpesarens ((3 — pasnoit 30 °C.

4. Pacuernesle pacxomel Bombl Gy, m Gy, Kr/4, miIsg pacdeTa BOJOIOIOTPEBATEIS TOPSUIETO
BOJIOCHAOXEHWS CIeIyeT ONPeAesaTh Mo GopMynam

TPEIOLLEN BOABI

Sp
G, - 36QQ,
b t [
[T 1~ T a)c (2)

HarpeBaemMou Bobl

_ Q)

G
-tk ()
5. TemmepaTypHBbIil HAOpP BOAOMOAOTPEBATENSI TOPSIYETO BOJOCHAOKEHHUS OIIpeIeIsieTcst 1o (hopMmylie
h-t=lv=t)
23|gt‘,3—_tc
A (4)
6. Koaduument rtemionepenauys B 3aBUCHMOCTH OT KOHCTPYKLIHH BOJONOJOTPEBATENsl ClEIyeT
OTIpeNeNIATh 1Mo mpui. 7—9.

At =

NNPUJIOKEHMUE 5

METOJUKA ONIPEAEJIEHUA TAPAMETPOB VIS PACUETA
BOJOIIOJOT'PEBATEJIEU I'OPAYEI'O BOAOCHABKEHUS, TIPUCOETAHEHHBIX 11O
ABYXCTYIIEHYATOU CXEME

MeTtoauka pacdera BOIOIOAOIPEBATEICH TOPSYEr0 BOAOCHAOKEHHS, MPHUCOCIUHEHHBIX K TEIUIOBOM
CETH TI0 JIBYXCTYIIEHYATOH cxeme (cM. puc. 2— 4) ¢ orpaHHYeHHEeM MaKCHMaJbHOTO Pacxojla CETEBOU
BOJIBI Ha BBOJI, IPUMEHseMasl 10 HACTOSIIEr0 BPEMEHH OCHOBaHAa Ha KOCBEHHOM METOjIE, 0 KOTOPOMY
TEIUIOBasi MPOU3BOJUTENBHOCTD ( CTYNEHU BOJOIOJOTpeBaTeNieil onpeaensercs 0agaHCOBOW HAarpy3Kon
ropsiuero BomocHaOxeHus, a Il cTymeHM — mO pa3HHUIe HAarpy30K MEXIY pacueTHON W Harpys3kon
(crymenu. Ilpu 3TOM He coOmrofaeTCcs MPUHIIMIT HENPEPHIBHOCTH: TEMIIEpaTypa HarpeBaeMoil BOJbI Ha
BBIXOJIC U3 BOJOMOOTpeBaTes ( CTYIICHH HE COBMAAET C TeMIEpaTypoi TOH ke BOABI Ha Bxoje Bo Il
CTYIIEHb, YTO 3aTPYAHSET €€ UCIOJIb30BAHNE ISl MAIIMHHOIO CUETa.

HoBas wmeromuka pacuera Oosee JOruMyHa M JBYXCTYIIEHYAaTOH CXEMBl C OrpaHMYCHHEM
MaKCHMAaJbHOTO pacxojia ceTeBoil Boabl Ha BBOJ. OHa OCHOBaHAa Ha TOM IOJIOKEHHH, YTO B Hac
MaKCHUMaJIbHOTO BOAOpPa30Opa MpH pacyeTHOM [uis mnoadopa BOJOIONOrpEBaTeNed TeMmIeparype
HAapy’>KHOTO BO3/yXa COOTBETCTBYIOIIEH TOYKE H3JI0Ma LEHTPAJBHOIO TeMIIEpaTypHOro rpaduka,
BO3MOJKHO IpEKpalleHne MoJaur TEMJIOThl Ha OTOIUIEHWE, M BCS CeTeBas BOJa MOCTYIaeT Ha ropsiee
BOJIOCHAOKEHHE.

s BeIOOpa HEOOXOIMMOro TUIOpa3Mepa U YHCiIa CeKIMH KOKyXOTpyOHOro jau00 4Mcia IUIAaCTHH U
YHUClla XOJOB IUIACTUHYATOTO BOJOIIOJOTPEBATENEil CIeayeT ONpeeNIuTh IOBEPXHOCTh HArpeBa IO
pacueTHON MPOU3BOAUTEIBHOCTH U TEMIIEpaTypaM I'PEIOIeil 1 HarpeBaeMoW BOJIBI M3 TETIJIOBOTO pacyeTa
B COOTBETCTBUH C HIDKENPUBEIEHHBIMH (POPMYIIaAMHU.

1. Pacuer nosepxHocTu Harpea F, M, BojomomorpeBateneil ropsuero BOIOCHAGKEHMS IOJKEH
MIPOM3BOIUTHCS TIPU TEMIIEPATYpe BOJABI B MOJIAIONIEM TPYOOIIPOBO/IE TEIUIOBOM CETH, COOTBETCTBYIOIIEH
TOYKE M3JI0Ma rpadiKa TeMIepaTyp BOJbI WIH IPU MUHUMAIILHON TeMIIEpaType BOJIBI, €CITH OTCYTCTBYET
U3JI0M TpaduKka Temreparyp, Tak Kak Ipu 3TOM pekuMme OyneT MUHUMAaJbHBIH Iepenaja TeMIeparyp H
3Ha4YeHUH KO3 PuIMeHTa Teruionepenayn, mo Gopmyne

QSP
Eoi
kA
b
2} o
rie P—  pacderHas TemwIoBas  IPOM3BOMTEIBHOCTH  BOJOIOZOTPEBATENCHl  rOPSYEro
BOJIOCHAOXEHMSI, OTIPEACIISAETCS 110 MPUITL. 2,

Kk — Kkodbduiment Temnonepenaun, Br/(m* °C), ompeiensercs B 3aBHCHMOCTH OT KOHCTPYKIUH

BOJIONIOI0TPEBATEICH Mo npui 7—9,
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(t, — cpenHenorapupmMuyecKkas pasHOCTb TEMIICPATyp MEXKIy TIperolieil W HarpeBaeMoil BOJOH
(Temneparypusiid Hamop) °C, onpenemnsercs o Gopmyie (18) HacTOAIIET0 IPUITOKECHHUS.

2. Pacripe/ieieHne pacueTHOM TeIIoBoii mponssoauTensHocTi Q) Bogonogorpesareneit mexay ((u 1
CTYIICHSIMU OCYIICCTBIIICTCS UCXO/Is M3 YCJIOBUS, YTO HarpeBaemasi Boja Bo Il cTymenu norpeaercs 10
temmepatypsl t, = 60 °C, a B ( CTyIeHH — /10 TeMIIepaTypbl t(,, onpeenseMoil TeXHUKO-)KOHOMHUYECKIM
pacderoM win puHUMaeMoi Ha 5 °C MeHee TeMIlepaTyphl CETeBOW BOIBI B 0OpaTHOM TPyOOIIPOBOJIE B
TOYKE MU3JIoMa rpaduka.

Pacuetnas TeruioBas MPOM3BOAMTENHHOCTH BomomozgorpeBareneid ( u Il crymeneit Q% Br,
ompezenseTcs mo Gopmynam

SPI 1 C
Q"= Glt-t)3z @
SPI 1y C
Q™= Glt-t)35
2 (3)
3. Temnepatypa HarpeBaeMoii Boabl, °C, mocine ( CTyneHu onpeaensercs no GpopMynam:
P 3aBUCHMOM TIPUCOETNHEHNH CHCTEMBI OTOTUICHUS
I
b=t
IIpU HE3aBUCUMOM IIPUCOCTUHCHUN CUCTEMbI OTOIIJICHUA
I
tn =t/p-5 (5)

4. MakcuManbHBI pacxoj HarpeBaeMoil BOABbI, Kr/u, mnpoxonsmed uepes ( u Il crymenu
BOJIONIOIOTPEBATENS, CICAYET PACCUUTHIBATH UCXOS M3 MAaKCUMAaJIbHOTO TEIUIOBOIO IOTOKA Ha ropsuee
BojocHabxkeHue Qpmax, ompeaensieMoro mo Gopmyie 2 mpu. 2, 1 Harpesa Boabl 10 60 °C Bo (( cTyneHH:

SP = S'Blea

btk g

5. Pacxon rpetortiei Boabl Gspd, Kr/4:

a) JUIsl TEIUIOBBIX MYHKTOB TPU OTCYTCTBUHM BEHTHISAIMOHHON HArpy3KH pacxXoJ Tperolied BOJbI
MIPUHUMAETCs OAMHAKOBBIM Juis ( 1 (( cTyneHel BoaonoaorpeBaTeneil 1 onpeenseTcs:

NpU  PEryJUPOBaHUM OTIYCKA TEMJIOTHl IO COBMEIICHHON HArpy3Ke OTOIUICHUS W TOpSYero
BOJIOCHAOXKEHHS — 0 MaKCUMAalIbHOMY PacxXoJly CETeBOI BOJbI Ha ropsiuee BopocHatkeHue (hopmyia
(7)) mubo Mo MaKCUMaTBEHOMY PacxoIy CEeTeBOM BOIbI Ha oToruieHue (hopmyia (8)):

gp _ 36-055Qns

d

(""‘;ﬁ (@
Sp _ o 360 na .
& [131'122)0'(8)

B kadecTBe pacueTHOI NpUHUMAETCS OOJbIIAS U3 TOTyYSHHBIX BEJTUYWH,
IIPU PErYJIUPOBAHUM OTIYCKA TEIUIOTHI 110 HArpy3Ke OTOIUIEHMS PacdyETHBIM pacxo]l TPErOLIEH BOJBI
omnpeenseTcs no popmyie

SP
Gd = Gdo+1‘2Gdhm(9)
I
Gy = 36Qu_ [—55 i 1 032]
e AT
IIpu 3TOM crexyeT IpoBEpSATh TEMIIEpaTypy TPEIOIIe BOABI HAa BBIXOJE W3 BOIOMOIOTpeBaTENsS (
cTyneHu npu Qpmax 0 hopMmyJie
,tl = ,tl - 3'6Q2;;nax
2 1
‘G ay
B ciywae ecnmu temneparypa, ompenenenHas mo ¢opmyne (11 ), momyumnace Hmke 15 °C, to ((2
clefyeT npuHUMath paBHo# 15 °C, a pacxo rperomieii BoAbl epecuuTaThb 1o popmyiie

GSP = 36 Q\max ‘

(v!-18)c (12)
6) /I TEMUIOBBIX IIYHKTOB TPU HAIMYMH BEHTHISIMOHHONW HAIPY3KHM DAacXojl Tperoleil BOojbl
NPUHUMAETCS

Jutst ( CTyTIeHH
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SPI
Gd = Gdhmax +Gdo . (13)
s 1 ctynenu
SPII
Gd = Gdh max (14)
6. Temmeparypa rpetorieit Boasl, °C, Ha BbIxoje u3 Boponojorpesarens Il ctymenn (G

L e
2 1 CG:PH
(15)

7. Temneparypa rperorei Boxsl, °C, Ha BXoze B Bogornogorpesarens ( crymenn (4
o
1 tZ Gdh max + t? Gdo
Ti=
Gdh max wH Gdo (16)
8. Temmeparypa rpetoriei Bojbl, °C, Ha BEIX0JI€ U3 BOJIOTOAOrpeBatTelis ( CTyeHH ((2
SP
v DO
T:=T F
¢ (17)
9. CpennenorapudmMudeckasi pa3HOCTh TEMIIEPATYP MEXIy Tperolneil M HarpeBaeMoi Booil, °C
) ey
o=

4,
243|g3—t‘— 18)

INPUJIOKEHHE 6

METO/JUKA OIPEAEJIEHUSA TIAPAMETPOB JJ151 PACUETA
BOJONOJAOIPEBATEJIEN T'OPAYEIO BOJJOCHABXKEHUS, IPUCOEJIUHEHHBIX IO
JIBYXCTYIEHYATOM CXEME CO

CTABWIN3AIIMEN PACXOJIA BOJIbI HA OTOILIEHUE
1. TloBepxHOCTh HArpeBa BOJOIOJOTpeBaTeNeil (cM. puc. 8) ropstaero BogocHabkenws F, M
olpeaeNsieTcs Py TeMIlepaType BOJBI B IOJAIONIEM TPYOOIIPOBOJE TEIUIOBOM CETH, COOTBETCTBYIOLIEH
TOYKE u3JoMa TpaduKa TeMIepaTyp BOJbI, WJIM TPH MHHUMAIBHOHW TeMIepaTrype BOJBI, €CIH
OTCYTCTBYET H3JIOM Tpaduka TemIiepaTyp, Tak Kak MPH 3TOM pexuMme OyJeT MUHAMAILHBIA Iepemnaj
TeMIlepaTyp M 3HAYSHUH KO PHUIMEHTA TeIUIoNepeiauu, o Gpopmysie

QSP
S e LS

Kt (1)

rie Q%) — pacuerHas TeruIOBas NPOM3BOAMTENHHOCTH  BOJOMOJOrpEBATENEil  ropsdero
BOJIOCHAOXeHwUs1, BT, onpeaensiercs o mpui. 2;

(t.,, — cpennenorapudmmudeckas pazHOCTb TEMIIEPATYp MEXIy Iperolei 1 HarpeBaeMoil Bogoi, °C,
OTIpEAETSAETCSI 110 MPHIL. 5;

K — kodhdumment remwonepenaun, Br/(m® °C), ompenensercss B 3aBUCHMOCTH OT KOHCTPYKIIHH
BOJIOTIOIOTrpeBaTeneit mo npuir. 7—9.

2. Tennooit motok Ha Il cTymeHp BomomomorpeBaTelns QSP((hd, Bt, nmpu aByxcTynenuatoil cxeme
NPUCOEAMHEHHs BOAONOAOTpeBaTENel TopaYero BogocHa0)eHus (1o puc. §), HEOOXOIUMBIH TOJIBKO IS
BBIYUCIICHHSI Pacxo/ia TPEroIeil BOJIbI, IPH MaKCHMAIILHOM TEIUIOBOM IOTOKE HA BEHTHJIANHUIO He Oolee
15 % mMakcMMaTBbHOTO TETUIOBOTO MOTOKA Ha OTOIUICHKE OIpenesieTcs mo GopMynam

NpU OTCYTCTBUM 0aKOB-aKKyMYJIATOPOB HarpeBaeMoin BOABI

F

Q5" =12G,.(55- ﬁ)g—% +Q. @

NP HATMYUH 0aKOB-aKKyMYJISATOPOB HArpeBaeMOM BOJBI
SPo 1y G )
QY = G.(55-t)35+Q. @
riae Qp — TEIIoBbIe MOTEPH TPYOOIIPOBOIOB CUCTEM IOPSYEro BOIOCHAOKeHNs, BT.
[lpn OTCyTCTBMM JaHHBIX O BEJIMYMHE TEIUIOBHIX IOTEPh TPYOOIPOBOJAMHU CHUCTEM TOPSYETO
o p
BOIocHa0XeHwusI TeTI0BOH moTok Ha Il ctynens Bomonogorpesarens, Br, QS « JIOITYCKAETCs ONPENEIATD
o popMyam
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TIPH OTCYTCTBHH OAKOB-aKKyMYJIATOPOB HarpeBaeMoOi BOIBI

Q- 5G] 1455 ) 55t

TP HATMYUH 0aKOB-aKKyMYJISATOPOB HATPEBAEMOM BOIBI
SPI C 1
Q= 55 G| (55~ £) +K.(55- 1)) ©

rae Krp— KO3(pQUIMEHT, YYHUTHIBAIOIIMNA TIOTEPH TEILIOTHI TPYOOIPOBOJAMU CHCTEM TOPSYETO
BOJOCHA0XKEHUS, IPUHUMAETCS 10 TIPHIT. 2.

3. Pacnpenenenue pacueTHON TEIUIOBOW MPOW3BOAMTENBHOCTH BomomozorpeBareneid mexay ( u 1l
CTYNEHSIMHU, OINpPEACIICHUE PACUCTHBIX TEMIIEpaTyp M Pacxo0B BOJABI ISl pacdeTa BOJOIOIOTpEBaTEICH

CJICOYyCT IIPUHUMATH 110 Ta6J'II/IHC.

HaumeHoBaHMe pacyeTHBIX

Oo6anacTs npuMeHeHust cxeMbl (1Mo puc.8)

IIPOMU3BOACTBCHHBIC 3IaHUs, I'PYIIIIa KUIJIbIC U O6I]_I€CTBGHHLIG

BEJIHYMH JKUIIBIX U OOIECTBEHHBIX 3JaHUN C  34aHUS C MAKCHMaIbHBIM
MaKCHMaJIbHBIM TETIOBBEIM TETUIOBBIM ITOTOKOM Ha
ITOTOKOM Ha BEHTHJIALHIO OoireelS( BeHTHIALHMIO He Oomeel S(
MaKCHUMaJIbHOTO TEINIOBOTO MTOTOKA MAaKCHMAIBHOTO TETJIOBOTO
Ha OTOIUICHHE MOTOKA Ha
OTOITUICHUE
1 2 3
( cTyneHb ABYXCTYNEHYATOH CXeMBbI
Pacyernas Temiosast O - G 8- QF -SG5t

IMPOU3BOJUTCIIBHOCTD 1 CTYIICHU
BOIOIIOAOTPEBATEIIA

Temnepatypa HarpeBaeMoil Bosl, °C,
Ha BXOJI€ B BOJIOTIOIOTPBBATEIb

To K€, HAa BBIXOC U3
BOAOIIOAOrpEBATCIIA

Temnepatypa rpetoueit Boasl, °C, Ha
BXOJZI€ B BOJOIIOI0TPEBATEb

To >xe, Ha BBIXOJE U3
BOJIOTIOZIOTPEBATETIS

Pacxon HarpeBaemoii Bofbl, KI/4

Pacxop rperoreit BobI, KI/a

PacueTHas TemioBast
MIPOM3BOAUTENBHOCTE
(( ctynienu BosOTIOIOTpEBATENS

TemnepaTypa HarpeBaemoii Boapbl, °C,
Ha BXOJI€ B BOJIOIIOJIOTPEBATEND

To xe, Ha BBIXOZE U3

BOJIOIIOI0T PEBATEIIS

Temnepatypa rpetoueit Boasl, °C, Ha
BXOJI€ B BOJOIIOJI0IpEBATEb

t.. a mpu BakyyMHOH Aea’spauuu
t.+5

t,
(2

26 Qm

‘l’.')- ‘l’.'r?.—

be3 6akoB-akkamMynaTopoB

G- G G- G
C 6akaMu-aKKamyJIsiTopamMu
G;' Gu
o QP35S oy 30,402
R P 6= G
(( cTyneHns IBYXCTyNeHYATO# CXeMbl
Q=@ =@y
C GakaMu-aKKaMyJIsITOpaMH
-t
be3 O6akoB-akkaMyIsTOPOB
oo BE"
-t G
t,60°C
T
%=t 2200

To ke, Ha BBIXOJIE U3

e,
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BOJIONIOJIOTPEBATENS
Pacxon HarpeBaemoi BOAbI, KI/4 be3 6akoB-akKyMyIsITOPOB
G =Gus
C 6akamu-akkymyssitopamu ipy  C GakaMH-aKKyMyJIsITOpaMu
OTCYTCTBHH LUPKYJISIHUN GT-%%
G -G

[Ipu HaMMIUM THPKYIATAN
3,8 Q “*n

B

Pacxop rpetorueii Bojbl, Kr/4 G- ;:?:] G =G

Ilpumeuanusn

1 IIpu HE3aBHCHMOM PUCOSIMHEHUN CUCTEM OTOILIEHHS BMecTO ((; ciuemyeT mpruHAMATH ((o; -

2 Bennumnna Henorpesa B ( crynen# ( , °C, npuHUMaeTcs: ¢ bakamu-akKymyisitopamu (= 5 °C, npu
OTCYTCTBHUU

OaxoB-akkymynsaTopoB (= 10 °C.

3 IIpu onpeneneHuu pacueTHOrO pacxo/ia rperolieit Boasl i ( CTyIeHH BOJIOIOAOTPEBATENS PacXol
BOJBI OT

CHCTEM BEHTWISLMH HE YUUTHIBACTCS.

4 Temnepatypy HarpeBaeMoi Bojbl Ha Beixoae u3 nogorpenatens t, B LITII u 8 UTII cnenyetr npuHuMaTh
pasHoii 60 °C, a B f a LITII ¢ BakyymHoOU aeaspanueis —t, = 65 °C.

5 BenmunHa TEMIOBOTO TIOTOKA HA OTOIUIEHHE B TOUKE M3JIoMa Tpaduka Temreparyp Q'y ompeaenseTcs mo

Q 'n" Qw»%"
bopmyne L

HNPUJIOXKEHUE7

TEILIOBOM Y T'HJIPABJIMYECKWI PACUET 'OPU3OHTAJIBHBIX CEKIIMOHHBIX
KOXYXOTPYBHBIX BOJIO-BOJSTHBIX
IOJIOT PEBATEJIEN

I'opu3oHTaNBHBIE CEKIMOHHBIE CKOpOCcTHble BogomnogorpeBarenn mno ['OCT 27590 ¢ tpyOHOit
CHUCTEMOW W3 TPSAMBIX TNAJAKUX WU NPOQUIMPOBAHHBIX TPYO OTIMYAIOTCS TEM, YTO JJIsl YCTpaHEHHUsI
npornda TpyOOK yCTaHAaBIMBAIOTCS JBYXCEKTOPHBIE OMOPHBIE TEPETOPOAKH, MPEACTABISIONNE COOOi
yacTh TpyOHOH pemeTku. Takas KOHCTPYKLHS ONOPHBIX IEPErOpoIoK 00JIeryaeT yCTaHOBKY TPYOOK U MX
3aMeHy B YCJIOBHUSX JKCIUTyaTalllH, TaK KaK OTBEPCTHUS OMOPHBIX MEPErOpPOJOK PACIOIOKEHBI COOCHO C
OTBEPCTUSIMH TPYOHBIX PELIETOK.

Kaxnas omopa ycTaHOBIEHa CO CMEIIEHHMEM OTHOCHUTENIBHO Apyr Apyra Ha 60°, YTO MOBBIMIAET
TypOyIU3alMIO TOTOKA TETJIOHOCUTENS], MPOXOASIIEr0 0 MEXTPYOHOMY MPOCTPAHCTBY, U MPUBOIUT K
YBEIMUEHUIO K03 (HUIMeHTa TEeII00TAauyl OT TEIUIOHOCHTEINSI K CTEHKE TPYOOK, a COOTBETCTBEHHO —
BO3pacTaeT TeImocheM ¢ 1 M° TOBEPXHOCTH HArpeBa. VICHONB3yIOTCS NATyHHBIE TPYOKH HapyKHBIM
nuamerpoM 16 mm, TommuHoM creHku 1 MM o 'OCT 21646 u I'OCT 494.

Eme Oounbiiee yBenuuenne koddduimenta Teruionepenavyn JOCTUrAeTCs NPUMEHEHHEM B TPyOHOM
My4yKe BMECTO TJIQJAKUX JIATYHHBIX TPYOOK MPOGHIMPOBAHHBIX, KOTOPHIE M3TOTABIMBAIOTCS M3 TEX XKE
TpyOOK IyTeM BBIIABIMBAaHUS HA HUX POJHMKOM IONEPEUHBIX MM BHUHTOBBIX KaHABOK, YTO MPHUBOJAT K
TypOyH3aIiH MPUCTEHHOTO MOTOKA )KUIKOCTH BHYTPH TPYOOK.

BonormnogorpeBaTesin COCTOAT W3 CEKIMH, KOTOPHIE COCIUHSIOTCA MEXIy c000i KajlayamMH I10
TpyOHOMY MPOCTPAHCTBY U MaTpyOKamMu — MO MEXTpyOHOMY (puc. 1 — 4 HacTosIIero MpuiIoKeHus).
[laTpyOku MoryT OBITH pa3beMHBIMU Ha (pJIaHIAX WM HEPa3beMHBIMH CBapHBIMH. B 3aBHCHMOCTH OT
KOHCTPYKITUH BOJOTIOZIOIPEBATENH ISl CUCTEM TOPSIETO BOJIOCHAOKEHHS HMEIOT CIIETYIOIUE YCIOBHBIC
0003HaYeHUs: U pa3beMHOW KOHCTPYKIMH C TIaJkuMu TpyOkamu — PI', ¢ mpodunupoBaHHbIME —
PI; nns cBaphoii koHcTpykumum —  cootBerctBeHHO CI, CII  (mampaBieHne MHOTOKOB
TETTIO0OMEHUBAIOIIIUXCS CPEJl IPUBEACHO B 1. 4.3 HACTOSIIETO CBO/IA ITPABHII).

IIpumep ycrmoBHOrO 00O3HAYEHHUS BOAOIONOTPEBATENS PAa3bEMHOIO THIIA C HAPY>KHBIM JHAMETPOM
Kopiyca cexuu 219 M, 1nuHO# cexiuu 4 M, 6e3 KOMIIEHCaTopa TEIJIOBOTO PacLIMPEeHHUs], Ha YCIOBHOE
nmasienue 1,0 Mlla, ¢ TpyOHOH cucteMoil M3 IMagkuX TPYOOK M3 MATH CEKUUH, KIMMaTHYECKOTO
ucrnoHenus Y3: I[1B 219 x 4-1, 0-PT"-5-Y3 T'OCT 27590.
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TexHUYEeCKHE XapaKTePUCTUKH BOJOITIONOTpeBaTeNeli MpuBeAeHbI B Tab. 1, a HOMUHAIBHBIE Ta0apUTHI
Y TIPUCOETMHUTETBHBIE pa3Mephl — B Ta0JI. 2 HACTOAIIETO MPHITOKEHUSI.

METO/JUKA PACYETA BOJONOJOI'PEBATEJIEN TOPSTYEIO BOJOCHABKEHMSI

1. Jlns BeIOOpa HEOOXOAMMOT'O THITOPa3MEPa BOIOTIOAOTPEBATEIS IPEABAPUTEIHLHO 3aJaeMCs

Puc. 1 O0mmii BUA ropu30HTAIBHOIO CEKIIHOHHOT0 KOKYX0TPYOHOT0 BOJOMOI0TPeBATEIIS €
onopamMm-TypOyJM3aTopaMu

Puc. 2 KoHcTpyKTHBHBIE pa3Mepbl BOAONO0rPeBaTe A
1-ceknus; 2-kanay; 3-nepexo; 4-0J0K OMOPHBIX MEPETOPOJIOK; S-TpyOKH; 6-TIepropoika onopHast; 7-

Puc. 3 Kana4d coeamHuTEeIbLHBINA

—— —

B N

e ¥

Puc.4 Ilepexon

Tabéauua 1
TexHu4yeckue xapakTepucTuku Bogonogorpesereneii mo 'OCT 27590
Hapyx Ywmc IImom Ilnom OxBuBamen IloBepxH TemnoBast Macca, xr
HBIA  JIO anb aab THBIN OCTh MPOU3BOIUTEIBHOCTD
P
nuamer TpyO cedeH cedeH amaMerp HarpeBa  Q° cpk, KBT, ceximn
p OKB uH ust MEX- OJIHOM JUTUHOM, M

KOPITYC CEKI[ MEXTp TpyOOo TpyOHOTO CEeKIUU

2

a wmn, yo- Kfrp, mpocrpanc fegk, M7,
CEeKIIMW IT, pgoro M TBadskg, M  TIpHU
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Dy, Mm po- IUIMHE, M
CTpaHC
TBa
fMTp: M2
Cucrema u3 Tpyo CEeKIMM Kajlada, Iepexo
JUIMHOM, UCHOJHE  Ja
M HHE
TIIAJKUX TPOGUIHPOBA
(ucmonne HHBIX
Hue 1 ) (WCTOTHEHHE
2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,0011 0,000 0,0129 0,37 0,75 8 18 10 23 23, 37,86 79 55 3,8
6 62 5 0
76 7 0,0023 0,001 0,0164 065132 12 25 15 35 32, 52, 10, 104 6,8 4,7
3 08 5 4 9
89 10 0,0032 0,001 0,0172 093188 18 40 20 50 40, 64, 13, 12,0 8,2 54
7 54 0 2 2
114 19 0,006 0,002 10,0155 179358 40 8 50 110 58, 97, 17,17,210,57,3
93 o 1 7
168 37 0,0122 0,005 0,019 349698 70 14 90 195 113193 32, 32,8 17,4 13,
70 5 0 8 8 4
219 61 0,0213 0,009 0,0224 575115 114 23 150 315 173 301 54, 52,7 26,0 19,
9 39 1 5 0 3 3 3
273 109 0,0307 0,016 0,0191 10,2205 235 47 315 635 262 461 81, 90,4 35,0 26,
7 79 8 6 5 0 7 4 6
325 151 0,0446 0,023 0,0208 14,2284 300 63 400 840 338 594 97, 113, 43,0 34,
4 25 4 9 0 0O 4 3 0 5
Ipumeuanus

1 HapyxHsIit nuameTp TpyOok 16 MM, BHyTpeHHH — 14 MM.

2 TennoBast POU3BOAUTENFHOCTD OTIpeiesieHa ITPH CKOPOCTH BOJIBI BHYTPHU TPYOOK 1 M/C, paBeHCTBe
pacxoJIoB TEIIO0OMEHUBAIOIIMXCS cpell ¥ TemiiepatypHoM Hanope 10 °C (TemmepaTypHbIii iepenas no
rperomeit Boge 70—15 °C, marpeBaemoit — 5—60 (C).

3 lN'umpaBnyeckoe corpoTuBieHne B Tpyokax He 6omnee 0,004 MIla ais rmaakoit Tpyoku u 0,008 MIla
— Jutst PO UITMPOBAHHOH MPU JITMHE CEKIIUU 2 M B COOTBETCTBeHHO He Oozee 0,006

Mlla u 0,014 MIla mpu juMHE CeKIUu 4 M; B MEXXTPYOHOM MTPOCTPAHCTBE THAPABIHYECKOE
conpotusnenue pasao 0,007 Mlla mpu muae cexiuu 2 M u 0,009 MlIla npu mymrHe cexiuu 4 M.

4 Macca ompejenera npu padouem nasienun 1 Mlla.
5 TennoBas NpOU3BOANUTENBHOCTD JaHa Il CPABHEHUS C IIOJOTPEBATENSIMU IPYTUX TUIIOPA3MEPOB WIN
THUIIOB.

Taoauma 2

HomunanbHbIe radapuThl M NPHCOEIUHATEIBHBIC pa3Mephbl BOANIOAOrpeBaTeieil , MM

HapyxHbiit tuamerp D D, D, d dn H
KopIyca cekuuu Dy, MM
57 160 45 145 145 45 200
76 180 57 160 160 57 200
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89 195 76 180 180 76 240

114 215 89 195 195 89 300
168 280 114 215 245 133 400
219 325 168 280 280 168 500
273 390 219 335 335 219 600
325 440 219 335 390 273 600
ONTUMAaJIbHOM CKOPOCTBIO HarpeBacMoil BOIbl B TpyOkax paBHod Wrp = 1 M/c, m ucxonas u3

JBYXIIOTOYHOW KOMIIOHOBKH Ka&KJOW CTyIEHH OIpEAEIseM HEOOXOAUMOE Ce4YeHHe TPYOOK
Bojorogorpesarers £ p, M2, 10 hopmyse
v Ga
=7 3600W p(l)
B coorBercTBHU ¢ monyueHHON BenuuuHoi £, u mo Tabn. 1 BbIOMpaeM HEOOXOAMMBIH THIOpPa3Mep
BOJIOOI0TPEBATEIS.
2. Jlns BBIOpAHHOTO THITOpa3Mepa BOJOIOIOIPEBATENsI ONpeaeiisieM (pakTHUECKHE CKOPOCTH BOJBI B
TpyOKax U MEXTpyOHOM MPOCTPAHCTBE Ka)KIOTO BOAOIOAOTPEBATENS MPH ABYXIOTOYHOH KOMIIOHOBKE
o popmymam:

G}mm
W, = 2. 3EDDf p(2)
Wi 5

2-%00f, p 3)
3. Koaddumment ternooraaun a; ,Br/(M%, °C), oT rperoimeii BOAB K CTEHKE TPYOKH ONMPEAEISeTCs 10
hopmyiie
ZWZB
% Jay

a,= 1161210 +18¢7 - 0,038(t])

OKBHBAJICHTHBIN TUAMETP MEXTPYOHOTO MPOCTPAHCTBA, M, OTpe/IeisieTcs 1Mo Gopmyiie
2
di@ T T
s BBIOpaHHOTO THUIIOpa3Mepa BogonogorpeBaress d,g, IpuHUMaeTcs 1o Tadm. 1.

2 o
4. Koaumment remnoornaun a, Br/(m°, (C) oT cTeHkH TpyOKH K HarpeBaeMou BoJle ONpeAessieTcs

o popmyiie
8
a,=116 121D+18ﬁp—0338(ﬂ¢)

@)

o Lt
roe * 2 (8)
5. KoaduumenT Temionepeaun Bogononorpesarens k, Br/(m%,°C), cieayer onpeaests no Gpopmyie

hid

e (— xodpdunmeHT 3h(HEKTUBHOCTH TEIUIOOOMEHa Uil TIaAKOTPYOHBIX BOJOIOJIOTpEBATENCH C
omopamu B Bujie mosok ( = 0 95, mia raankoTpyOHBIX ¢ 6J0KOM OMOpHBIX meperopomok ( = 1,2, mns
PO MIMPOBAHHEIX U C OJIOKOM OMOPHBIX Ieperopo ok ( = 1,65;

( — xoddduIMeHT yYUTHIBAIOIIUI 3arpsA3HEHUE TIOBEPXHOCTU TPYO B 3aBUCHMOCTH OT XMMHUYECKHX
CBOWCTB BOAIbI, puHuUMaetcs (= 0,8— 0,95.

6. Ilpm 3amaHHON BETWYMHE pPACUCTHOW MPOW3BOAUTECILHOCTH BOJOIOJIOTPEBATEIS QSPh o
MOJY4YeHHBIM 3Ha4YeHUsIM Koddduuumenta Teruonepeqadyd k u cpenHerorapuMuieckoil pasHOCTH
Temreparyp (t onpenenseTcs HeoOXoUMast TOBEPXHOCTh HArpeBa Bojononorpesatens F mo ¢popmyne (1)
TpwII. 5.

43



7. Uucno cekiuii BOJ0noAorpeBaresisa B O4HOM MoToke N, MIT., UCXOAS U3 ABYXMOTOYHONH KOMIIOHOBKU

omnpenenseTcs mo hopmyie
F

e (10)
Ecnu Benmuuna N mosyuennas o gopmyne (10) umeer apoOHYI0 4acTh, cocTaBisiomnyio 6omnee 0,2,
YHCIIO CEKIHH CIEAYET OKPYIIIATH B OOJBIIYIO0 CTOPOHY.
8. [Totepu nasnenus (P, xIla, B BogomomorpeBaTensx cieayeT onpeaessaTh o GopMyiam:
JUTSL HarpeBaeMo# BOABI, MPOXOAIIEH B IMIaAKUX TPyOKax:
a) TIpH JUTHHE CEKITHH 4 M

M=

g'] M
fel(12)

&P,='P75[

0) mpu JyTMHE CEKIHH 2 M

Q1 2
APH = @[frpp] N(lz)

rie (— ko3 PHUIMEHT, YyIUTHIBAIOUINNA HAKUIIE0Opa3oBaHNe, MPUHUMACTCS 110 ONBITHBIM JaHHBIM, TIPH
UX OTCYTCTBHM — ClIeyeT npuHUMath ( =2... 3.

JUTSL HarpeBaeMoW BOJBI, MPOXOJAIIeld B MpoduaupoBaHHBIX TpyOkax, B ¢opmynax (11) u (12)
BBOJIMTCS TIOBBIIIAIOMINH K03 uiueHT 3;

JUTSL TPEFOLLEH BOJIBI, IPOXOASIIEH B MEXTPYOHOM MPOCTPAHCTBE:!

AP, =BW,,N (13)

Koaddumment B nmpusenen B tadu. 3

Tab6anua 3
Hapyx#srit nuameTp 3Hauenue kodpdunnenta B
KopIyca cekuuu Dy, MM NP JUTUHE CEKLIUH, M

2 4
57 25 30
76 25 30
89 25 30
114 18 25
168 11 25
219 11 24
273 11 20
325 11 20

NPUMEP PACUETA

JIJISA IBYXCTYIIEHYATOM CXEMbBI TIPUCOEJIAHEHUA BOAONOAOT PEBATEJIENA
I'OPAYEI'O BOAOCHABXEHUSA C OT'PAHUYEHUEM MAKCUMAJIBHOT'O PACXOJIA
BOJIbI M3 TEILIOBOM CETH HA BBOJ] M1 PET'YJIMPOBAHUEM ITOJIAYM TEILIOTHI HA
OTOIIVIEHUE

BriOpath 1 paccuuTaTh BOJOINOAOTPEBATENFHYIO YCTAHOBKY JUIsSi CHCTEMBI TOPSIYET0 BOJOCHA0KEHUS
LHEHTPAJILHOTO TETJIOBOTO MyHKTa Ha 1516 yCIOBHBIX KBapTHp (3aCEI€HHOCTh — 3,5 4ell Ha KBapTUpY),
000pYIOBaHHYIO BOAOIOAOTPEBATENISIMU, COCTOSIIMMH M3 CEKLUUH KOXYyXOTpyOHOro THIla ¢ TPYOHOIi
CUCTEMOM M3 MPSIMBIX TIIAJKUX TPYOOK 1 Ookamul omopHBIX neperopoiok mo 'OCT 27590.

Bopomnoaorpesarenu npucoeIMHEHBl K TEIMJIOBOM CETH IO JABYXCTYIIEHUATOW CMEIIAHHON CXeMe C
OTrpaHMYEHHEM MAaKCHMaJIBHOTO PacXo/a BOABI U3 TEIJIOBOM CETH Ha BBOJ.

Cucrema OTOIUIEHHS NPHUCOEIMHEHA K TEIUIOBBIM CETAM IO 3aBHCHMOM CXEME€ C aBTOMATHYECKHM
PETyINPOBaHNEM TIOJAYHN TETIIOTHI.

Baku-akkymynsatopsl HarpeBaemoi Boasl kak B LITII, Tak u y nmorpeburenei OTCYyTCTBYIOT HCXOHbIE
JTaHHBIE!
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1. PerynmpoBaHue OTIyCKa TEIUIOTHI B CHCTEME IIEHTPATU30BAHHOTO TEIIOCHAOKEHUS MPUHSATO
[EHTPaIbHOE, KAUECTBEHHOE 10 COBMEIICHHOI Harpy3Ke OTOIUICHUS M TOPSYEro BOJIOCHA0KESHHS.

2. Temneparypa TermoHOCUTENS (TPEOLIei BOJBI) B TEIJIOBOI CETH B COOTBETCTBUU C MPHHATBHIM IS
JAHHOW CHUCTEMBl TEMJIOCHAOXKEHHUs] IpadMKOM HW3MEHEHHUsS TeMIepaTypbl BOIBI B 3aBUCHMOCTU OT
TEMIIEpaTyphl HAPY)KHOTO BO3IyXa MPUHSATA!

MIPH pacueTHON TeMIiepaType Hapy>KHOTO BO3IyXa JJIsl MPOSKTHPOBAHMS OTOIUIEHUS ty = -26 °C:

B mojaromieM tpyoormposoe (; = 150 °C;

B oOpatHOM TpyOomposoze (, = 70 °C;

B TOYKE M3J0Ma rpaduka remreparyps t(y = 23 °C:

B mojatonieM tpyoorposoie ((; = 80 °C;

B 00patHOM TpyOomposoje ((, = 42 °C.

3. Tewmmeparypa XOJOZHOW BOJONPOBOMHOW (HAarpeBaeMon) BOABI B OTONHUTEIBHBIA TEPHO,
MOCTYMAaroIIel B BOIOMoorpeBaTens ( cTyneH, t, =2 °C (Mo JaHHBIM SKCIUTyaTaluH).

4. TemniepaTypa BOABI, IOCTYMAIOUIEH B CHCTEMY TOpsiuero BoJocHa0keHus Ha Beixozae u3 Il ctynenu
Bozomoaorpesares t, = 60 °C.

5. MakcumanbHBIA TEIUIOBOW TIOTOK Ha OTOIUIeHWe moTpeduTeneli, npucoeamHeHHbx Kk LITIL
Qomax=5,82(10° Br.

6. PacdeTHas TerioBas MpOMU3BOAUTEIHHOCTH BOJOIIOIOT peBaTENEH Qsph =4,57( 10° Br.

7. MakcuManbHBIA PacYeTHBIN CEKYHIHBIN pacxo/l BOIBI Ha Topsayee BojgocHabkeHmne gy = 21,6 m/c.

Ilopsinok pacuera:

1. MakcuManbHBIA pacxo/ CeTeBOM BOABI HA OTOIUICHHE

_36Qu. 3658210°

G- tlg-1) 4A180-70) 626107

KT/4.
2. MakcuMalbHBIA pacxo]l TPEIoIIel BOABI Ha TOpSYee BOJOCHAOKEHUE
_38-055(Q), .. 36.055.457.-1(0"

Come™ g 4260-52) =107

KI/d.
3. Jns orpaHuyeHUsT MaKCUMalbHOTO pacxona ceteBoil Boasl Ha I[TII B KkayecTBe pacyeTHOTO
MIPUHUMAETCS OOINBIIHIA U3 ABYX PACXOJI0B, MTOJTYICHHBIX 110 T 1,2
3
Gi=Gi=82510 /.

4. MakcuManbHBIN pacxoa HarpeBaeMoi Boibl yepes ( u 1l ctymenu BogomogorpeBaTens

_35Quue 36457 10°_
N R = Y

KT/4.
. TemmnepaTypa HarpeBaeMoii BOJIBI 32 BOJIOTIOIOTpeBaTeNeM ( CTYIIEHH
5. T
I °
t,=1',-5=-42-5=37C.
6. PacdeTHas mpoW3BOIUTENFHOCTD BOIONIOOTpeBaTens ( CTyIeHH
Q7 =Gt~ thcras) =68 10°(37- (420 38) = 276108
7. PacueTHast MpoM3BOAUTEIHHOCTH BoJoMIOAOTpeBaTens 11 cryneHu
Q= -Q =457.10°-27610° = 181-10°B™.
8. Temmeparypa rpefomeii Bogsl Ha Bbixoxe u3 Bogomogorpesatens 11 crymenn (, u na Bxome B
BOJIONIOJIOTPEBATENb ( CTYIICHH ((1
a_x_ o 38QF o 3648110°
BTG 42.625.10°
9. TemmepaTypa rperoieii BOABI Ha BBIXOJE U3 BOIONOIOTpEBATENS ( CTYIICHH
36Q .457.10°
a2 Qn _ gy 36457 10°_j7c
el 42.625.10
10. CpeanenorapudpMmudeckasl pa3HOCTh TEMIIEPATYP MEXKIY TPEIOIIeH W HarpeBaeMou BOIOM s (
CTYIIEHU BOJIOTIOIOTPEBATENS

55°C

op At (55-37)-(17-2)
Ul AL
23t 3lorz

11. Cpennenorapudmuueckasi pa3HOCTh TEMIIEPATYp MEXAY Iperoliedl U HarpeBaeMol Bomoi s 11
CTYIIEHU BOJOTNIOAOTIpEBATENS

=16.5°C.

A _af,-af, (80-B0)-(55-37)
=" " 23lg22
it ST

12. B cootBercTBUU C M. | HACTOSIIEro NMPHIIOKEHUS OMpeAesieM HEoO0XOAMMOe CedeHHe TPyOoK
BOZIOTIOJOTPEBATENS] IPH CKOPOCTH BOJBI B TpYOKax W.,= IM/C U IBYyXIIOTOYHOH CX€Me BKIIFOUECHHS
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"2.3600W,p  2.3600.1.10°

ITo Tabn. 1 HacTosmIEro NPWIOKEHWS W monydeHHOM BemmumHe '), moxOupaem Tun
BOJIONIOJIOTPEBATENS CO CIEAYIOMIMMA XapaKTEPUCTUKAMHU:

fp = 0,0093 M

Dy =219 mm;

fump = 0,02139 M

daKB: 0,0224 M;

foe= 11,51 M’ (pu nmuHE cexuuu 4 M),

3
£ Gons 810 _ 0,0094 p°.

Qo 16
E- 1—4MM.
13. CxkopocTh BOABI B TPYOKax P ABYXIIOTOYHON KOMITOHOBKE
3
W, = €T 5810 =101/ c.

2.3600f_ p  2.3600.00093.10°
14. CkopocTh BOABI B MEXTPYOHOM MPOCTPAHCTBE MPH ABYXIIOTOYHOW KOMIIOHOBKE

Gs 62510
- - =041mic.
Voo 2.3600f,p 2.3600.002139-10° mee
15. Pacuet Bogonoaorpesatens ( CTyNeHu:
a) cpeHsAsA TeMIepaTypa rperoleil BOIbI
m w
: + 7
tc: = Q <. ﬂ =36°C
2 2
0) cpenHss TeMIepaTypa HarpeBacMoO BOIbI
W e+t 2437
sk T e 2T _ygg
tcn 2 7 95C
B) K03(ppHUIMEHT TerIonepeaun OT TPEIOIIeH BOABI K CTEHKE TPYOKH
03
a.=11 5[1210 +18t:—0038(t:)2]% =116(1210 +18 .36 -0.038 . 36%)
0.4102 -
W-NS?EIH(M ac)
) K03 PUIUEHT TEIIOOTAAYM OT CTEHKH TPYOKH K HarpeBaeMoi BoJie
o3
a,=1.18[121D+18t2,—UD33(t;)’]VC\£;" =116(1210+18.195-0038.195%)
1013 i
T = 4222 Bri{mec)
n) koaddunmeHT teronepenadn npu (= 0,9
, v 12.09 g
K- - - 1835 Bri(nfeC)

Tt mamtE
Koaddumment ( mpunsT paBHBIM 1,2 1718 TIIAAKUX TPYOOK;
) Tpedyemasi IOBEpXHOCTh HarpeBa BOJAOMOA0rpeBatelis ( CTyleH:
S : s
Ei - G, 276

K) YUCIIO CEKIIMK BOIOTOA0TpeBatTens ( CTYIeHH MPH JJINHE CEKINH 4 M

_F _ toez _
N‘_sz_m_AD CEKUMM.

. o =1151.2.5=115 of
IIpuanMaeM 5 cekuuii B OJJHOM TIOTOKE; IeHCTBUTEIbHAS IOBEPXHOCTH HarpeBa Oyaer F .

16. Pacuer Bogonoxorpesatens Il ctynenu:
a) CpeIHsIsA TeMIIEpaTypa IPErOILEH BOIBI

B) KO3 PHUIMEHT TeryIonepeiadn OT TPEOLIeH BOJIbI K CTEHKE TPYOKH
0,

3
a, =11 5[1 210 +13f;—0033(t‘;)’]% =116(1210 +18 .67 5 - 0038 -67.5%)
0.41°2
0.0224°2

) K03 PUIUEHT TEeIUIO0TAa4YM OT CTEHKH TPYOKH K HarpeBaeMoi BoJie

=2730B7/{m* °C)
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Wi,
&

a,= 1,15{1 210-+18 1%, -0.038] L”,]’] =116(1210 +18 485 - 00384857

101°2
0.014°2
1) koadduiueHt temtonepeaayu npu ( = 0,9

i v 12.08

=5443 Br/(w.°C)

S T o e e - S ML U
et T we s
e) Tpedyemast MOBepXHOCTh HarpeBa Bojonoaorpesarens Il crymenn
SFI
181:10%
aojebh: o et A 2
F GO Tg e
K) 9UCITO ceKmid Boponogorpesarens 11 crymenn
F* 494
N*= = =215 cekyum.
2f,, 21151

o "=1151:2.2=46
HpHHHMaeM 2 CEeKIIMM B OJHOM IOTOKE, JICHCTBUTCILHAS ITOBECPXHOCTh HarpeBa 6yI[eT F ",

B pesynbraTe pacdera HMOIXy4HIIOCh MO 2 CEKIMH B KaXIOM Bomomozorpesarene Il crynenn u 5 — B
KaKJI0M BOJIOMOZ0rpeBaTeNe ( CTyIeHH CyMMapHOil OBEPXHOCTBIO Harpesa 161 m%.

17. IloTepu gaBiieHus: B BOJONOAOrpeBaTeNax (7 MOCiea0BaTEIbHBIX CEKIIUI B KAXKIOM IIOTOKE):

JUTSL BOZBI, TIPOXO/IAMIEH B TpyOKax (¢ yueToM ( =2)

2
2
AP"=¢?.5[ g"] N=2~75(LJ 7=142 «Mg

f.p 2.00093 10

IUIS BOJBI, IPOXOASIICH B MEXTPYOHOM MPOCTPAHCTBE

4P, = BW,, N=2004177 =235 «a

Koaddumment B mpuaIMAaeTCs 1Mo Tadi1. 3 HACTOSIIETO MPHUIIOKESHHSL.

[Tpu npuMeHeHu BOAONOAOTpEBATENs ¢ MPOGUINPOBAHHBIMU TPyOKaMU HEOOXOAUMOE YHCIIO CEKITUH
B ( CTYIIEHH COCTaBUT 3 CEKIWH, a BO ((—2 cekuuu B ogHOM ToToKe. [loTepn naBieHus mo HarpeBaeMoi
Bojie ¢ K03 dummentom (= 2 cocrasisroT 300 xl1a.

B 1994 r. Ha MockoBckoM 3aBoje «CaTdKC» OCBOEH BBITYCK KOXYXOTPYOHBIX MHOTOXOJIOBBIX
Bojonogorpesarenet ¢ ( u Il crymeHsmu HarpeBa B OJHOM Kopmyce (puc. 5), TeXHHUYECKHE
XapaKkTepUCTUKW KOTOPBIX TpHUBedeHbl B Tabn. 4  HACTOAIIErO MNPHIOXKeHHsA. TeruioBas
MPOU3BOJUTENBHOCTE ONPE/ICIICHA TS YCIOBUH, OIM3KNX K PeaibHbIM B CHCTEME TEIUIOCHAOKEHHS:

JUTsL BOIOIIOIOTPEBATEICH TOpsYero BOJIOCHA0KEHUS: TeMIIEpaTyPHBIN mepernaj 1o rpeoiiei Bomae 70
— 30 °C, no nHarpeBaemoii — 5—60 °C, MakcuMmajbHblE TOTEPH AABJICHUS MO HarpeBaeMoil Boje,
HamnpasisieMoi o Tpyokam, — 27—36 xlla (UTII - LITII);

JUTsI BOJIOTIOIOTpeBaTelieii OTOIICHHS: TeMIIePaTypHBIH repena mo rpewiei Boge — 150—76 °C, mo
HarpeBaeMoM, HampaBIsIeMOi 10 MEXTPYOHOMY MPOCTpaHCTBY, ipu npumenenun B UTIT — 105 — 70

°C u makcumansHOM motepe masnenuss — 30 klla; npu mpumenenmun B LTII —120—70 °C u
MakcUManbHOH motepe naBneHuss — 60 klla (morepu naBneHHWs] MPUHATHI BE3JE JUIS HOBOTO, YHCTOTO
TEMI000MEHHUKA).

3amac B TOBEpXHOCTH Harpesa NpuHAT 20 %.

B nepecuere Ha pacuetHblil pexxum padotsl o 'OCT 27950—88E (ckopocTh BOIBI B TpyOKax 2 M/c)
ot ke yctaHoBkn TMIIO u TMIII, npumensempie a WTII, OyayT wuMeTh XapaKTepUCTHKH,
npuBeaeHHble B Tabm. 5. [lpu 3Tom mocturarorcst Takue xe KO3(h(UIIMEHTH TeIulonepenadn, Kak u B
IUTACTUHYATBIX BOJOMOAOIPEBATENAX HA MAKCUMAIBHBIX CKOPOCTAX TEIJIOHOCHTENEH.

C 1996 r. ma TomM ke 3aBome «CaTdkCc» HayaT BBIIYCK BOJOIOAOTpEBATENIE YCTaHOBKU
NoTypa300opHON KOHCTPYKIMHM 0OJerdeHHOro Tuna (puc. 6) JUisl TEIUIOBBIX ITYHKTOB, pa3MellacMbIX B
M0/1BajIe 3/1aHusl.
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Puc. 5 O0mmii B ropu30HTAILHOTO MHOTOX00BOI0 KOKYXOTPYOHOT 0 BOAOTIOAOTpeBaTeIsl
a-o0muit BUI; 6-pa3pes Mo CeKIusIM; (-BXO XOJIOIHOH BOAKI - ( CTYIEHb; 2-BbIX0A TerutoHocuTes ( (
cryrnenb; 3 ( BbIxo ropsiucii Boabl —( CTymeHb; 4 — BbIX0 ropsueii Boasl — II cTynens; 5 — Bxon
TEIUIOHOCHTENST — ( CTyIEHb, 6 — BBIXOJ TeroHOcUTeNsI —(( CTYIEHb; 7 — BBIXO]] TETUIOHOCUTENS —
II crynens; 8 — Bxof x010aHOM Bo1bl — Il cTymneHb, B,r — KOHCTPYKTHUBHBIE pa3Mepsl: | — cexium; 2
— COeIUHHUTENhHA KaMepa MeKTPYOHOTO POCTPAHCTBa; 3 — TO ke, TpyOHOoTro: 4 — TpyOHast mocka; 5
— LIapHUD;

B; — xonoxanas Bona; B, — ropsiuast Boja; Bz — HUPKYJIAIMOHHAS JTUHHSI TOPSYETO BOJoCHAOKeHus; Ty
— moparomas Tertocety; T, — Beixof rperomierd Boasl u3 1l crynenn; Tz — BXox rperomieit BoAsl B (
crymens; T, — oOpaTHas TeIuIoceTH

OCHOBHBIE TEXHHYECKUE XapaKTEPUCTHKH BoJonogorpeBareneii 6mounor tuna juist UTII (ycraBHOBKa
u3 3 OJIOKOB)

Jnamert Macca, KT, Pacuetn
VYcioBHOE p Pa3mepsl, MM onHoro Oynoka IloBepxHO — bIif
0003HaYe CeKIHU CTh TEILIOBO
Hue pu D, mm,( HarpeBa, M IOTOK,
3akaze  (KoJj.ce M’ kBT, npu
KII. Wip=
1m/c,
(tcpz 10
(C
dl d2 H Hl h hl h2 | |1 |2 |3 i4 b bl BCCTO
moJorpeBaT
e
IIB 57x2- 57x6 45 38 27 828 87 18 55 10 84 16 23 3 16 26 60 (3 0,74 (3= 90,0
1,0-BII-6- 6 9 2 0 0 8400 180 2,22
y3
TIB 76x2- 76x6 57 45 31 942 10 20 62 11 93 17 25 4 18 28 80 (3 1,3(3=3,9 156,0
1,0-BI1-6- 4 6 8 8 5 0 7300 240
v3
TIB 89x2- 89x6 76 57 34 102 11 22 68 12 10 18 27 5 19 29 100(3 1,86 (3= 223,0
1,0-BI1-6- 2 6 93 450510565 300 5,58



V3

1B 114x6 89 76 38 116 14 24 77 13 11 20 29 6 21 31 140(3 3,58(3= 430,0
114x2- 7 1 4 3 45 25 4255 420 10,74
1,0-BI1-6-
y3
1B 168x6 13 10 49 148 19 30 99 15 13 24 34 8 28 38 250(3 6,98(3= 840,0
168x2- 3 88 2 8060909900 750 20,94
1,0-BIT-6-
V3
IMpumeuanune — ['uapaBIMYECcKOE COMPOTURICHHE YCTAaHOBKU pH Wrp - 1 M/c, Wyrp = 0,5 M/c
cocraisieT: (Prp = 40 kIla, (Pyirp = 25 xIla.

Puc. 6. Boxonogorpesareiib 6j10unoro tuna mo TY 400-28-132-90

Tabnuna 4

TexHHYeCcKHE XapAKTEPUCTHKHN FOPU3OHTATbHBIX MHOT0X0/I0BBIX, KOKYXOTPYOHBIX
BOJOINIOAOIPeBaTesIel ¢ NPOoUIUPOBAHHON TPYOKO# AJ1s1

CUCTEM OTOILVICHUSA U ropsAvero BO)IOCHaﬁ)ReHI/Iﬂ

006031 Tern [Tnom Yme Ilmomane  DxBuB Hapy ['abapm Mac [Totepu Makcu- Koaddu
aueHW O-Basi aAb JI0  CCUCHHS a-  OKHBIA  TBHI ca, JIABJICHUS MallbH  IIMEHT
€  MOII TMOBEpP XO[ neata gumam  a(l(h, xr BIif  TEIIo-
HOCT XHOCT OB BIi  eTp MM pacxon mepenad
b, n  (cex Juame Kopi HarpeB , BT/
kBT Harpe mwmii Tp, MM yca aemoit (m° * (C)
Ba, M° ) Dy, BOJIBI
MM
TpyO Mextp Pa3 mo mo M/
OK, YOHOTO Mep TpyO Mex- |
M°  mpocTp Tpy KaM, TpyOHO
aHCcT- Oku klla My
Ba, M g/ pocTp
dy AHCTBY
MM’ , klla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tenn000MeHHMKH MHOT0X010BbIe 11s oTorienust B UTII
(mapametpsl TeroHocutenei 150 — 76/105 — 70 °C, narpeBaemas Boja 1o
MEXTpyOHOMY IIPOCTPAHCTBY)
T™™IT 270 3,25 5 0,00 0,0023 14/ 0,0164 500 0,55x2, 35 20 29 6,7 5180
o 108 3 16 51x0,73 0
76x2-
1,0-5-
V3
TMIT 380 4,65 5 0,00 0,0032 14/ 0,0172 565 0,62x2, 50 19 29 94 5120
O 154 7 16 53x0,80 0
89x2-
1,0-5-
V3
TMIT 585 895 5 0,00 0,0050 14/ 0,0155 670 0,73x2, 70 13 29 14, 4760
o 293 16 59x0,94 0 4
114x2
-1,0-5-
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v3

TMIT 880 10,80 5 0,00 0,0075 14/ 0,0197 670 0,73x2, 90 15

o
133x2
-1,0-5-
v3
TMII
o
168x2
-1,0-5-
v3

TMIIT
133x2
-1,0-7-
V3
TMIIT
168x2
-1,0-7-
V3

TMII

168x4
-1,0-4-
V3
TMII

219x4
-1,0-4-
V3

TMII

273x4
-1,0-4-
V3

40

16

65x1,07 0

1430 17,45 5 0,00 0,0122 14/ 0,0190 895 0,95x2, 10 19

57

16

69x1,20 20

29 21,
6
29 35,
1

Tenn000MeHHMKH MHOT0XO0/10BbIe 151 ropsiyero BogocHa0xenus B UTII
(mapametpsr Terutonocuteneit 70 — 30/5 — 60 °C, narpeBaemMast Boja mo

TpyOKam)

200 455 7 0,00 0,0023 14/ 0,0164 400 0,55x2, 40 27

108

280 651 7 0,00
154

540 1253 7 0,00
293

735 15,12 7 0,00
40

1050 24,43 7 0,00
57

Tenm1000MeHHUKH MHOT0X0A0BbIe st oTomjieHus B IITII

3

0,0032

0,0050

0,0075

0,0122

16

14/ 0,0172 565
16

14/ 0,0155 670
16

14/ 0,0197 670
16

14/ 0,0190 895
16

51x0,73 0

0,62x2, 56
53x0,8 0

0,73x2, 76
59x0,94 0

0,73x2, 96
65x1,07 0

0,95x2, 11
69x1,21 40

27

27

27

27

16 31
17 44
26 84
22 11,

5
16 16,

4

(mapametpsl TeroHocuTenei 150 — 76/120 — 70 °C, narpeBaemas Bojia o

MEXTpPyOHOMY IIPOCTPAHCTBY)

2550 27,92 4 0,00 0,0122 14/ 0,0190 670 0,73x4, 12 76

57

16

69x0,94 20

4470 46,0 4 0,00 0,0213 14/ 0,0224 895 0,95x4, 22

939

9

16

74x1,20 40

6420 82,24 4 0,01 0,0307 14/ 0,0191 1010 1,10x4, 28

679

7

16

50

83x1,31 00

85

55

60 43,
9
60 77,
0
60 110
8

5080

3090

3100

3430

3050

6920

6915

6590



Tenn000MeHHMKH MHOI0X0/10BbIe VI ropsidero BogocHa0xenus: B LITII
NIPH ABYXIIOTOYHOI cxeMe (IIapaMeTphbl,

kak u B UTII)
TMIIT" 1350 28,64 4+4 2x0, 2x0,00 14/ 0,0155 2x56 2,15x4, 15 36 49 21, 3810
114x4 0029 50 16 5 59x0,84 60 1
-1,0- 3
4+4-
y3
TMIII" 1840 34,56 4+4 2x0, 2x0,00 14/ 0,0197 2x56 2,25x4, 20 36 32 28, —
133x4 0040 75 16 5 64x0,90 00 8
-1,0-
4+4-
y3
TMIIT" 2620 55,84 4+4 2x0, 2x0,01 14/ 0,0190 2x67 2,35x4, 24 36 25 41, 3360
168x4 0057 22 16 0 69x0,94 40 0
-1,0-
4+4-
v3
TMIIT" 4310 92,0 4+4 2x0, 2x0 14/ 0,0224 2x89 2,8x4,7 44 36 28 67, 3200
210x4 0093 02139 16 5 4x1,20 80 6
-1,0- 9
4+4-
v3
TMIII" 7710 164,4 4+4 2x0, 2x0,03 14/ 0,0191 2x10 3,0x4,8 56 36 34 120 3610
273x4 8 0167 077 16 10 3x1,31 00 9
-1,0- 9
4+4-
v3

Tenj000MeHHUK ¥ MHOT0X0/10BbIE /1Jis1 ropsiyero BogocHao:xxenus B L{TII
NMPHU OTHOMOTOYHOM cXeMe (MmapaMeTpsbl, KaKk 1

B U'TI)

TMIT 1310 27,92 4 0,00 0,012 14/16 0,0190 670 0,73x4, 12 36 25 20, 3360
168x4 57 2 69x0,94 20 5

-1,0-4-

V3

TMIT 2150 46,0 4 0,00 0,021 14/16 0,0224 895 0,95x4, 22 36 28 33, 3200
219x4 939 39 74x1,20 40 8

-1,0-4-

V3

TMIIT 3850 82,24 4 0,01 0,030 14/16 0,0191 1010 1,10x4, 28 36 34 60, 3610
273x4 679 77 83x1,31 00 5

-1,0-4-

V3

IIpumeuanue — Pabouee maBinenne— 1Mlla, MmakcuManbHas TeMIIEpaTypa TEIIOHOCUTES —
150 °C. 3amac mo moBepxHOCTH HarpeBa—okoyo 20 %. YciioBHOE 0003HAUEHHUE TIPH 3aKa3e:
TMITO—rTerio00MeHHIK MHOTOXOIOBOM C MPOGMILHON TpyOKo# Jitst otoruienus, TMIIT—rto
e, JJIs1 TOpSTYero BOAOCHA0KEHHH, 1anee —auaMeTp KOpIlyca CeKLUH, AJMHA CEKIINH, JaBIICHHE;
YHUCIIO CEKIIMH B TETNTIOOOMEHHUKE (1B MU(PHI Uepe3 «+»—-IByXIMOTOYHAs cXxeMa); Y 3—Bu
KJIIMMAaTHYECKOTO uctoHeHus Teriooomenaunka mo 'OCT 15150.

Tadauna 5

TexHu4eckne XapakTepUCTHKH MHOTOXO0BBIX BOJAONOAOIpeBaTesIel ¢ MPO(HINPOBaHHOI
TPYOKOii pu pacyeTHOM peskume padoTbl (Wrp = 2 M/c)

51



Ob6o3nauenne [loBepxHocts Macca, TemnoBas Koadpduuuent  Ilotepu nanenus, klla, mo

KT MOIITHOCTb,
HArpeBa, M’ kBT TEIIonepeaun, TPyOKaM MEKTPYOHOMY
Br(M* ( °C) MIPOCTPAHCTBY
TMIIO 76x2- 3,25 350 550 10520 122 180
1,0-5-¥3
TMIIO 89x2- 4,65 500 760 10240 119 180
1,0-5-¥3
TMIIO114x2- 8,95 700 1415 11520 125 190
1,0-5-¥3
TMITIO168x2- 17,45 1020 2900 10310 116 180
1,0-5-¥3
TMIII" 76x2- 4,55 400 400 6180 170 100
1,0-7-¥3
TMIII" 89x2- 6,51 560 560 6200 170 105
1,0-7-¥3
TMIII" 114x2- 12,53 760 1080 6860 170 160
1,0-7-¥3
TMIII" 168x2- 24,43 1140 2100 6100 170 100
1,0-7-¥3
MNPUJIOKEHUE 8

IPUMEP TENIIOBOI'O U TUAPABIMYECKOI'O PACHETA INIACTUHYATBIX
BOJAOIOJOI'PEBATEJIEU (ITO I'OCT 15518)

B coorBerctBuu ¢ karamorom ITUHTHxumuedremanr (M. ,1990) BbIMyCKatOTCS TEIIOOOMEHHHKH
TUTACTUHYATHIC JJIS TEIUIOCHAOKEHHS CIICAYIOIMX THUMOB monypasdopusie (PC) ¢ mnactmHamu THma
0,5Ip u pazoopusie (P) ¢ muiactunamu tuna 0,3p u 0,6p.

TexHUUECKHE XapaKTePHCTHKH YKAa3aHHBIX IJIACTUH W OCHOBHBIE IMapaMeTphl TEII0O0OMEHHUKOB,
CcOOMpacMbIX M3 3THX TUIACTUH, IPUBEACHBI a Tabm. 1 u 2.

Jonyckaemple TeMmIeparypsl TEIUIOHOCUTECH OIPENelNsoTcs TEPMOCTOWKOCTBIO  PE3WHOBBIX
npoKiafok. Jns TemIoOOMEHHUKOB, HCIOJIB3YEMBIX B CHCTEMAax TEIIOCHA0XKEHHs, 00s3aTellbHBIM
SIBIISICTCSl IPUMEHEHHE TIPOKIIAI0K M3 TEPMOCTOUKOM PEe3HHBI, MAPKH KOTOPOH MPHUBE/CHBI B TA0M. 3.

VYcnoBHoe 0003HaUEHHE TEMI00OMEHHOrO IIACTHHYATOrO armnapaTa nepBbie OYKBbI 0003HAYAIOT THII
anmnapara—remioooMenauk P (PC) pa30opHbiii (mosycBapHO#), cieayroiiee 0003HaUYCHHUE — THII
TUTACTHHBL, TU(PBI TOCIE TUPE — TOJIIUHA [UIACTHHBI, JAajee — IUIOLIa (b IIOBEPXHOCTH TEILIOOOMEHa
ammapara (M), 3aTeM — KOHCTPYKTHBHOE HCIIOJHEHHE (B COOTBETCTBHH ¢ TaGn. 2), Mapka MaTepHaia
MJIACTUHBI U MapKa MaTepuaia MpoKiIaaky (B cooTBeTcTBUU ¢ Tabi. 3). Ilocie ycinoBHOTO 00603HAUYEHUS
MPUBOJIUTCS CXeMa KOMIIOHOBKH TUIACTHH.

Tabumna 1
TexHnyeckasi XapaKTepUCTHKA MJIACTHH
ITokasarens Tun nacTuHb

0,3p 0,6p 05I1p
I"aGapuTs! (AMHA X MKMPHUHA X TOJIIIMHA), MM 1370x300x1 1375x600x1 1380x650x1
T[ToBEpPXHOCTH TEMIO0OMEHaA, M2 0,3 0,6 0,5
Bec (macca), kr 3,2 58 6,0
OKBUBAJICHTHBIN THaMEeTp KaHaia, M 0,008 0,0083 0,009
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Ilnomane monepeyHoro ceueHus KaHana, M 0,0011 0,00245 0,00285
CMaunBaeMbIi IEPUMETP B MONEPEUYHOM CEUEHUU 0,66 1,188 1,27
KaHaja, M
upuHa kaHama, MM 150 545 570
3a30p M1 mpoxoda padoUeit cpeasl B KaHAIE, MM 4 45 5
[IpuBeneHHas AauHa KaHajaa, M 1,12 1,01 0,8
[Tnomane momepeyHoro ce4eHus KOJIeKTopa (yriioBoe 0,0045 0,0243 0,0283
OTBEPCTHE Ha ILIACTHHE), M2
HawuGomnpimmii quamMmerp yCIIoBHOTO MPOXoaa 65(80) 200 200
MPUCOCMHSAEMOTO MTYyIepa, MM
Koaddumment o01iero ruapaBindeckoro 19,3 15 15
COTIPOTHUBIICHUS Re%% Re%% Re%#
KoaddurueHTt ruipaBIndeckoro COnpoTUBICHHS 15 15 15
mTynepa (
Koaddunuentsr: 0,368 0,492 0,492
A
b 4,5 3,0 3,0
Tab6anuna 2
TexHUYeCKasi XapaKTEePUCTHKA U OCHOBHbIE APaMeTPbI IVIACTHHYATHIX TENJI000MEeHHBIX
annapaTos
[TokazaTens Tun nnacTuHb
0,3p 0,6p 0,5Ip
1 2 3 4
Tun annapara PazbopHsrit [Momypaz6opHbrii
Pacxox temoHocutens (He Goee), M4 50 200 200
HomuHasnbHast miolia b NOBEPXHOCTH
Temnoo6MeHa arnmapara, M°, i
WCTIOJIHEHHE Ha paMe:
KOHCOJIbHOU (McronHeHue 1) Or 3 70 10 Or 10 1o 25 —
JIBYXOTIOPHOH (HCTIONTHEHHE 2) Ot 12,5 mo 25 Ot 31,5 1o 160 Ot 31,5 no 140
TPEXOMOPHOH C MPOMEKYTOUH- — Ot 200 10 300 Ot 160 no 320
oif muToi (ncnoaHenue 3)
PacuerHoe nasienne, MITa (krc/cv?) 1(10) 1(10) 1,6(16)
2,5(25)
['aGapuT Tenno0OMEHHUKOB, MM 650x400x1665 605x750x1800 2570x650x1860
(3500)
Tabéanua 3

XapakTepuMCTHKHU NPOKJIAJAOK ISl IVIACTUH

VYcnoBHoe Mapka Mateprana u KayuykoBas ocHOBa
0003HaUYeHHUE TEXHUYECKHUE yCIOBUS
MPOKIIAI0K
0 Pesuna 359 (TY 38- CKMC-30 u APKM-15
1051023-89) (OyTagneHMeTUIICTHPOIIb-
HBIA Kay4yK)
1 Pesuna 4326-I" (TY-38- CKH-18 (OyraaneHHUTPHIBHBIN

1051023-89) Kay4yK)
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2 Pesuna 51-3042 CKOIIT (sTHneHIpOnuIeHINCHO- Mo 150

(TY 38-1051023-89) BBIH KayuyK)
3 Pesuna 51-1481 CKOII (atmneHnponuieHaneHo- Mo 150
(TY 38-1051023-89) BBII Kay4dyK)
4 Pesuna UPII-1225 (TY CK®-32 u UICKD-26 Ot -30 o +200
38-1051023-89) (propupoBaHHBI Kay4dyK)

[lpumep ycnoBHOro 0003HaYeHHs TUIACTUHYATOrO pa300pHOrO TEIUIOOOMEHHOTO — ammapaTta:
teruiooOMenHuk P 0,6p-0,8-16-1K-01 — rtemnooOMennuk pa3dopusiii (P) ¢ mmactunkamu tuma 0,6p,
TONIMHOM 0,8 MM, ILIOMIABI0 TIOBEPXHOCTH TEIIO0OMEHa 16 M, Ha KOHCOJIBHOM pame, B KOPPO3HOHHO-
CTOMKOM HMCIOJIHEHUH, MaTepHall IUIACTHH U naTpyokoB — ctanb 12X18H10T; maTepuan npoknaaku —
TEIJIOCTOMKAs pe3uHa 359; cxema KOMIOHOBKHU:

YTO O3HAYaeT HaJ YepTOH — YHUCIIO KaHAIOB B KAXKJIOM XOJI€ JUIA TPEIOIEH BOJBI, IO YePTOH — TO XKe,
JUISL HATPEBA€MOM BOJIBI.

JloTIOTHUTENBHBIN KaHall CO CTOPOHBI X0/1a HarpeBaeMoi BOJIBI IPEAHA3HAUEH /ISl OXJIAXKICHUS TUTHTHI
Y YMEHBIICHHS TETUIOTIOTEPb.

N3 paccmarpuBaeMbIX — TpeX  TEIUIOOOMEHHUKOB — HauOolee  IeJecoo0pa3HO  MPHMEHEHHUE
termoooMeHHrkoB PC 0,511p, MOCKOJBKY 3TH TEMIOOOMEHHUKM HAACKHO pPabOTalOT MpH pabodyeM
nasiernu 10 1,6 MIIa (16 kre/cm?).

[TnacTuHBI TIOMIAPHO CBapeHBI MO KOHTYpPY o0pasys Onok. Mexay IByMs CBape€HHBIMH IUIACTHHAMH
UMEETCsl 3aKphIThIA (CBapHOW) KaHal IS TeIIo(pHKAIMOHHOW Tperoliei Bozbl. Pa30opHbIe KaHAJbI
JIOITYCKaloT aaBieHue B Hux 1o 1 Mlla (10 kre/em?).

Tenmooomenanku tuma P 0,3p MOTyT mpUMEHSTHCS B CHCTEMaX TEIUIOCHAOKEHWS TPU OTCYTCTBHU
Temnoobmennnkos tuna PC 0,5ITp u mapamerpax Temmonocuteneit 1o 1,0 MITa (o 10 krc/em?), 1o 150
°C u mepenase AaBICHHIT MeX Ty TemIoHOcHTesMH He Gonee 0,5 MITa (5 kre/cm?).

[Ipumenenne TermmooOMeHHUKOB THIAa P 0,6p (THTaH) B cricTeMaX TeIUIOCHAOXEHHsI OTpPaHUYCHO H
JIOMYCTUMO TOJIBKO TpHU OTCyTcTBHM TeriooOMennukoB PC 0,51Ip u P 0,3p npu mnapamerpax
Teruonocuteneit ne 6oxee 0,6 MITa (6 kre/em?), 1o 150 °C u mepenazne DaBIeHHH TEIUIOHOCHTENEH He
6oxee 0,3 MITa (3 krc/cm?).

1. Metoanka pacueTa TUIACTHHYATHIX BOJIOIOJIOTPEBATENe OCHOBaHA Ha MCIOJIB30BAaHUH B HUX BCETO
pacronaraeMoro Hamopa TEIUIOHOCHTENeH ¢ IeNbl0 IMOMYYeHUS] MaKCHMalbHOH CKOPOCTH KaXKIOTO
TETUIOHOCUTENSI I COOTBETCTBEHHO MAaKCHMAILHOTO 3HaueHUs KO3 (UIMEeHTa TeIuionepeaadn Wik Ipu
HEU3BECTHBIX PACIONIaraeMbIX HAIopax IO ONTHMAIBHON CKOPOCTH HArpeBaeMoON BOJBI, KaK M IPU
mo100pe KOKYXOTPYOHBIX BOJOIOOTPEBATE-TIEH.

B nepBomM cinydae onTuMaibHOE COOTHOIIEHHE YKCIia XOA0B JUIs Tpetoied X, U HarperaemMoil X, BOJbI

HaxoAuTcs 1o hopmyie
X [_GG:J”“(_P_E]* 1000-t,
Xz A F)I 1UUU—t2;(1)

Ecnu cooTHomeHHne XOA0B MONydaeTcs >2, TO Ui MOBBIMIEHHS CKOPOCTH BOJBI IiejecooOpasHa
HECMMMETpPHYHAsI KOMIIOHOBKA, T.€. YUCJIO XOJOB TETIOOOMEHHUBAIOIINXCS cpel OyIeT HEeOIWHAKOBBIM
(puc. 1—3 mnacrosimero npwioxkeHus). [Ipy HecCMMMETPUYHOM KOMIIOHOBKE ITOJy4aeTCsl CMEIaHHOE
JIBKEHHE TIOTOKOB B YaCTH KAaHAJIOB — IPOTUBOTOK, B YacTM — NPAMOTOK, 4YTO CHHUXKAeT
TEMIIEPaTypHBIA HAIOP YCTAHOBKHU IO CPABHEHUIO C

= |

i

—————y

Puc. 1. CHMMeTpI/l‘lHafl KOMIIOHOBKA IIJIACTUHYATOI'0
BOJIOTIOIOTpPeBaTest, ooo3HaueHue Cx 4/5
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Puc. 2. HecumMmeTprnyHas KOMIIOHOBKA IUIACTHHYATOTO
BOJI0IIO/I0TpeBaTelisi, 0003HavyeHue Cx (2 + 2)/5

Puc. 3. Cxema KOMIIOHOBKM Bojonoaorpesareseii (1 (( moagorpesa B
OJIHY YCTAHOBKY € NNPOTUBOTOYHBIM JIBUKEHUEM BOJbI

MPOTUBOTOYHBIM XapaKTePOM JBHKCHHUS TEIJI000OMEHUBAIOIINXCS CPell, KOTOPBI HMMEeT MECTO MpHU
CI/IMMCTpI/I‘IHOI\/'I KOMIIOHOBKEC, U B OHpeHeHCHHOﬁ CTCIICHU yMeHI)HIaCT BI)II‘OI[y OT ITOBBIILLICHUA CKOpOCTI/I
BOJbI HpI/I HCCI/IMMeTpI/I‘IHOI\/'I KOMITIOHOBKEC. HOC—)TOMY JUJISL HNCKIIKOUCHUA CMCILIAHHOI'O TOKa
TenmoHocuTene Oonee >PPEKTHBHO BOJONOJOTPEBATEILHYI YCTAHOBKY COOHMpaTh W3 JBYX WIH
HCCKOJIBKHUX pa3I[enLme TCHHOO6MCHHI/IKOB C CI/IMMCTpPI‘-IHOﬁ KOMHOHOBKOI\/'I, BKJIIFOUCHHBIX
MOCJICAOBATEIILHO 110 TEIUIOHOCUTENIIO, Y KOTOPOTO IMOJIy4aeTcsi OOJbIIee YHCIO XOJ0B, U MapauIeIbHO
— MO JAPYroMy TemIoHOCUTeN0. [Ipu 3TOM OOBSI3Ka COCAMHUTEIBHBIMH TPYOONPOBOJAMH JIOJIKHA
00ecrnevnTh MPOTHBOTOK B KAKJOM TETUNIOOOMEHHHUKE.

2. HpI/I paCHeTe I1AaCTUHYATOI'O BOILOHOILOFpeBaTeHH OIITUMAJIbHAA CKOpOCTL HpI/IHI/IMaeTCH ucxons u3
MOJYYCHHUS] TAaKUX JK€ MOTePh JABJICHHS B YCTAHOBKE M0 HATPEBACMOW BOJE, KaK MPH MPUMCHEHUH
KOXKyXoTpyOHOTO Bojomnoorpesaresst - 100 -150 kIla, 4To cOOTBETCTBYEeT CKOPOCTH BOJBI B KaHajIax
WOHT = 0,4 Mm/c.

HOSTOMy, BBI6paB TUII TIJIACTHUHBI paCC‘H/ITI)IBaeMOFO BOI[OHOI[OI‘peBaTeJ'IH ropslqero BO):[OCHa6)KeHI/I$I,
MO ONTUMAJILHOM CKOPOCTH HAaX0AUM TpeOyeMoe KOTHUYECTBO KAHAIOB 110 HAarpeBaeMoOU BOJIE My

o Gua
W, fp- 3600 (9)

fx— XHBOE ceyeHue 0JHOro0 MEXIUIACTHHYATOrO KaHaIa.
3. KomrioHOBKa BOJOIIOIOTpeBaTessi cuMmMeTpudnas T. €. mpp=my. OOI1ee XUBOe CeYCHUE KaHAJIOB B
IIAKETE 10 XOAY I'PEIOIEH U HarpeBAEMON BOAbI

frP = fH = mek (3)

4. Haxonmum (akTHieckue CKOpOCTH Iperoliell 1 HarpeBaeMon BOJIbI, M/C

5, O
e 3600frep (4)
w__ G

W= 3600f,p (5)

B ciydae ecniu cooTHOIIEHUE X0JI0B, ompeenieHHoe 1mo Gopmyne (1), okazanaoch >2 (MpH MOJICTAHOBKE
(Pu = 100 ITa, a (Prp = 40 kITa - mus ( CTyHeHH), BOIOMOMIOTPEBATEH COOMPAEM U3 ABYX Pa3aelIbHBIX
TEIUI000MEHHUKOB U Oosiee u B Qopmyrnax (4) wmmu (5) pacxoi TOrO TEIUIOHOCUTEINS, y KOTOPOTO
MOJYYMJIOCh MEHBILIE XOI0B, YMEHbIIaeM COOTBETCTBEHHO B 2 pa3a u Ooee.

5. KoadurnmeHT Termnooraaun a; ,BT/(M2 ( °C) ot rperomiel BOABI K CTCHKE IUIACTUHBI OTPEIEISICTCS
no ¢popmyie
73

re (6)

2
a =1 GA[QSDDD +283% - 089t7) }
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rie A — KO3(pOUIMEHT, 3aBUCAIIMA OT THNA IJIACTMH HMPHHUMAaeTcs 1o Tadj. 1 HacTosiero

HPUIIOXKEHUS;
p rp
trp o tsx + teux
cp 2
6. Koa((puIMenT TernoBocnpustus a,, Br/(m* ( °C), OT CTEHKH IIACTUHBI K HA'PEBAEMOM BOJIC
H H 42

i sA[zauno +283t;, - D.es[tcp) ]

013

")

MIPUHUMAETCS 110 POopMyIIe

t“ s t:x+t:u><
e " 2

7. Koo duupent reronepenaun k, Br/(m? ( °C), onpegensercs mo tdhopmyie

—
K= 1o
—_—f— =
o & A (g)
rae ( — koddduuMeHT, y4YUTHIBAIOMIMK yMEHBbIIEHHE KOd(GQUIMEHTa TeIlonepeaadn M3-3a

TEPMHUYECKOTO COTPOTHBIICHHUS HAKHUIH W 3arPsS3HEHUHN Ha IDIACTHUHE, B 3aBUCHMOCTH OT KauecTBa BOJBI
npuarMaeTcs paBasiM 0,7 — 0,85.

8. Ilpu 3amaHHON BENIUYMHE PACUETHOW MPOU3BOIUTECILHOCTU QSP A II0 NOJYyYEHHBIM 3HAYE€HUSIM
KO3 GUIMEHTa TEIUIoNepeIayl K W TeMIieparypHOMy Hamopy (tcp OmpenensieTcs HeoO0Xoaumas
MOBEpXHOCTH HarpeBa Frp mo opmyie (1) mpur. 5.

IIpu cOopke BomomomorpeBaresis W3 JOBYX  pas3felbHBIX  TEINIOOOMEHHUKOB U Oolee
TETIONPOU3BOIUTEILHOCTh YMEHBIIIACTCSI COOTBETCTBEHHO B 2 pa3a u Ooree.

9. KonmmuecTBO X0/10B B TEIII0OOOMEHHUKE X!

- Fo+ e
- 2nfw (9)
rye fi; — MOBEPXHOCTH HATPEBA OHOM IUIACTHHBI, M°.

Umucio X0I0B OKPYTIISETCS 10 10 BEITUYHUHBL. B 0THOXO0IOBBIX TEIJIOOOMEHHUKAX YEThIPE IITYIepa
JUIsl IOJIBOJA U OTBOJA IPEIOIIECH U HarpeBaeMOU BObI PACHIONATal0TCSl HA OJHOW HEMOABMKHOU miuTe. B
MHOTOXOJIOBBIX TEIJIOOOMEHHHKAX YacTh MITYIEPOB JODKHA PACIIONAraThCs Ha TMOABWKHOM ILTUTE, UTO
BBI3BIBAET HEKOTOPHIE CIOXKHOCTH TpH 3KCIuTyaTaruu. [losromy memecooOpasHell BMECTO YCTpOHCTBa
MHOTOXO/IOBOTO TEIJIOOOMEHHHKA Pa3OUTh €ro Mo YHUCIy XOJO0B Ha pasJielibHble TerI000MEHHUKH,
COEJIMHEHHBIE M0 OJHOMY TEIUIOHOCHUTENIO IIOCIEA0BATENIbHO, a M0 JIPYyroMy — MapajulelbHO, C
CO6J'IIOI[eHI/IeM IMPOTUBOTOYHOI'O ABHUKCHMUA.

10. delicTBuTeNbHAs MOBEPXHOCTH HATPEBA BCETO BOAOTIOAOIPEBATEIS ONPEEIseTCs TI0 PopmMyie

F=(2mX-10f,, (10)

11. Ilorepu gasnenus ( klla B BotonojorpeBatensx clieAyeT OnpeessaTs o GopMyam:
JUIS. HATPEBAEMOM BOJIbI

4P = 9B(33- DOBEE WX, 1
JUISL TPEIOLIEH BOIBI
1 175
APy = 6(33 - 008 T, W i X (12)

rae ( — K03 UIMEHT, YIUTHIBAIOMNNA HAKUATIEOOpa30BaHNe, KOTOPBIA JJISi TPEIOIIECH CETEBON BOMIBI
paBeH eIMHUIIE, a JUTSI HarpeBaeMO# BOJBI JOJKEH IPUHUMATHCS TI0 OMIBITHBIM JTAHHBIM, TIPA OTCYTCTBHUH
TaKUX JaHHBIX MOXHO mipuHuMats ( = 1,5— 2,0;

b — xoaddunment, 3aBuUCAmMIA OT THUMA IUIACTHHBI, NPUHUMAaeTcs o Tabn. 1 HacTosmero
TIPHIIOKEHUS;

Wy c — CKOpOCTB TIpH IPOXOKICHIUH MaKCUMAIBHOTO CEKYHTHOTO pacXojia HarpeBaeMoi BOJIBI.

HPUMEP PACYETA

BreiOpate 1 paccuMTaTh BOJONOAOTPEBATENLHYIO YCTAHOBKY IUIACTHHYATOTO TEIUIOOOMEHHHUKA
cobpanHoro u3 riactuH 0,6p /Uit cucteMbl ropsiuero BojocHadkenus Toro ke LTI, uto u B mpumepe ¢
KO}KyXOpr6HBIMI/I CCKIOMOHHBIMH  BOJIOIIOJIOI'PEBATCIISIMU. CJ’ICZIOBaTeJ]LHO, HUCXOOHBIC OAHHBIC,
BEJIMYUHBl PACXOJOB M TEMIIEPATypbl TENIOHOCUTENEH HAa BXOJAE M BBIXOJE KaXJOH CTyNEeHH
BOJOIIOJOTPEBATEINS] IPUHUMAIOTCS TAKUMHU K€, KaK U B [IPEABIAYILEM IIPUMEPE.
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1. IIpoBepsieM COOTHOIIICHHE XO0B B TEII00OMeHHMKE ( cTyneHH 1o gopmysie (1), npunumas (Py =
100 xITa u (Prp = 40 xI1a;

&_[ 68.10° ]"’“ [4_0)“’5‘ [1000-19,5J_077
X, \625.10°) \100/ ‘\“1o00-36/7

CooTHOIIEHHE XOJ0B HE IMPEBHIAET 2, CIEJOBATEIbHO, MPUHUMAETCS CHMMETPUYHAs KOMIIOHOBKA
TETI000MEHHHKA.

2. Ilo onTUMambHOW CKOPOCTH HAarpeBaeMoil BOIBI OmIpenelsieM TpedyeMoe YHCIO KaHAJIOB IO
hopmyze (2)

65.10°
M« = §4-000245 107 3600

3. OOwree KMBOE CEYCHHE KaHAJIOB B MakeTe ompexaenseM no ¢opmyne (3) (my NpUHUMAaeM paBHBIM

20).

=193

f,=f,=20.000245-0049 Wf

4. paxTHmYEecKre CKOPOCTH TPEroIel M HarpeBaeMou Boabl 1o ¢popmynam (4) u (5):

625.10°

Wo = 3550 107 0pgg =035 M/e
88.10°

W= 3500 107 opag =088 m/c

5. Pacder Bomomonorpesatens ( CTylieH:

a) K03(Q(UIHMEHT TEemIo0Taaud OT Tperolleld BOABI K CTEHKE IUIacTHHBI, Gopmyna (6), mpuHUMAs U3
Tabn. 1 4 =0,492:

a,= 1160492 23000+ 283 . 36- 0,63.367).0,35"7 = 8590 BT/(M>.°C)

0) KO3 GUITMEHT TETUTOBOCIIPHUATHS OT CTCHKH IUIACTHHBI K HarpeBaeMoii Boje, popmyia (7)

a,=116-0492(23000 +253.195-063.19,5%).0385% =8037 B1/{m?°C)

B) ko3 dunueHT Teronepeaaun, npuaumasi ( = 0,8, popmyna (8)
08 5
K,=W= 2638 BTF’[MZ- C)
5580 * 16 8037

r) TpeOyemas MOBepXHOCTh HarpeBa Bopomnoorpesarens ( crynern, popmyna (1) mpmi. 5

276.10° g
Fri~Zam 65~ 000 M

1) KOJIMYECTBO XOJ0B (MJIM MAKETOB MPH pa3feieHUH Ha OJHOXOJOBbIE TEINIOOOMEHHUKHM), GopMyia
®) 634405
&+
22006~ 2F
[IpuHumaeM Tpu xoja,
) IefcTBUTEIbHAs MOBEPXHOCTh HarpeBa Bojonoorpesarens ( crynern, popmyna (10)

F'=(220:3-106="714 W

) = ( I : IpEIOIL[erI BOZE, q)OPM}’JIa (12), npuHUMas ( -
lum3tabn. 1 b =3:
li“l ;p = 1'3(33—1:”38 ~35)0351'?5 3=432 Hla

6. Pacuer Boytonnogorpesarens Il crynenn
a) K03 (QUIMEHT TEIUIO0TJauX OT TPEIOIIEH BOJBI K CTEHKE TUIACTUHBL, hopMmyna (6):
a,=116-0432(23000 +283 .67 5 -053 .67 5%).035%7 =10412 Br/(m?°C)

0) KO3 GUIMEHT TETUIOBOCIIPHUSTHS OT IUIACTHHBI K HarpeBaeMoi Bojie, popmya (7)
a,=116.0,492(23000 +283 48,5063 -48,52).035% =10017 BT/ (m?°C)
B) K03 dunment Temnonepenaun, npuaumas ( = 0.8 popmymna (8):
_ 08 5 s
K= ——gor— =308 Bri(u=c)
104127 16 10017

r) TpeOdyemas OBEpXHOCTh Harpesa Bogomnoorpesatens Il ctynenu, popmyna (1) npui. 5:
1.81.10%

Fr= 3005.19

JI) KOJIMYECTBO XOJ0B (MJIM MAaKETOB MPH pa3zciieHUH Ha OJHOXOJOBbIC TEINIOOOMEHHMKH), GopMyia

(9):

=308 M

308+0p

X=2-20-05=

131

IIpunumaem 2 xoxa;
€) IecTBUTENbHAS IOBEPXHOCTEL Harpesa Bogononorpesareis Il crynenu, popmyia (10):
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F'=(2:20-2-106=474 M

K) motepu naenenws Il cTynenn Bomonogorpesares mo rperomieit Bojae, hopmyna (12):
APL =1.3(33-008-675)035"° .3 =264 «lla.

3) TIOTepH NaBJeHHsI 00eWX CTYIEeHeW BOAOMOJIOTpeBaress o0 HarpeBaeMon Boxe, npuaumas ( = 1,5,

IpU MIPOXOXKICHUH MaKCHUMAaJIBHOTO CEKyHIHOI'O Pacxoza BOABI Ha ropsuee BojgocHaOxeHue, Gopmyia
(12):
T4 3 175
4P, =15-3(33-008-31(216(0p49 107)) ™ 5= 164 K.

B pesynbrare pacuera a kauecTBE BOJOIOJOIPEBATENsI TOPSYETO BOJOCHAOKEHHS MPUHUMAeM JBa
terutooOMennuka (( u I crynenn) pazdopHoit konctpykiun (P) ¢ mmactuaamu tuna 0,6p, Tommmaoi 0,8
MM, u3 cramu 12X18H1OT (ucnomnenne O01), Ha nByxomopHoii pame (ucnonnenue 2K), c
YIUIOTHUTEJILHBIMU MPOKJIaJKaMH U3 pe3nHbl Mapku 359 (ycinoBHoe obo3zHaueHne — 10). [loBepxHocTh

Harpesa ( ctymenu —/71,4 M2, {1 crynenu — 47,4 M°. CXeMa KOMITOHOBKH ( CTYTICHHU:
- 20+20+20
®7 21+ 20+ 20
cxema KoMnoHoBkH II cTyneHu.
_20+20
x= 21420
VYcnoBHOE 0003HAYEHHE TETNIOOOMEHHUKOB YKa3bIBaeéMOe B OJIaHKE 3aKa30B OyeT
i 20420 420
( crynenu: PO,6p-0,8-71,4-2K-01-10 -+~ Z1+20+20
C = 20+20
II ctymenu PO,6p-0,8-47,4-2K-01-10 " 21+20
Pacuer BomomomorpeBaTensi, COOpaHHOTO W3 IUIACTHHYATHIX TEIUIOOOMEHHHKOB (upmbr «Anbha-
JlaBanb» (TEXHHYECKHE XapaKTEPUCTHKH CM. B Tabn. 4), MOKasblBaeT 4To B ( CTYyNeHb Tpedyercs

YCTaHOBUTH

Tabdaunad
TexHnyecKkue XapakTepUCTUKH MJIACTHHYATHIX TENJI000MeHHUKOB Gpupmbl «Anbda-JlaBanby
IS TeNJI0CHAOKEeHUS

IToka3zareinn Hepa30opHsble nasiHbie Pa30opHbIe ¢ pe3MHOBBIMU IPOKJIAIKAMH
CB-51 CB-76 CB-300 M3- M6- M10- M15-
XFG MFG BFG BFG8
[ToBepxHOCTH HarpeBa 0,05 0,1 0,3 0,032 0,14 0,24 0,62
IUIACTUHBI, M
I"aGaputh! M1aCTUHBL, 50x520 92x617 365x990 140x400 247x747 460x981 650x1885
MM
MunumasnbHas 0,4 0,4 0,4 0,5 0,5 0,5 0,5
TOJIIIMHA [IJIACTUHEI, MM
Macca miacThHBI, KT 0,17 0,44 1,26 0,24 0,8 1,35 29,5
OO0BeM BOJIBI B KaHAJE, 0,047 0,125 0,65 0,09 0,43 1,0 1,55
b |
MakcuMansLHOE YUCIIO 60 150 200 95 250 275 700
TUTACTHH B YCTaHOBKE,
IIIT,
Pabouee naBnenue, 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MIla
MakcumanbHast 225 225 225 130 160 150 150

TeMrepatypa, °C

I'aGapuThl yCTaHOBKH,

MM: 103 192 466 180 320 470 650
HIMPHUHA

BBICOTA 520 617 1263 480 920 981 1885
JulnHa, He GoJee 286 497 739 500 1430 2310 3270
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« « MeHee 58 120 — 240 580 710 1170

JuameTp natpyOKoBs, 24 50 65/100 43 60 100 140
MM
CraHapTHOE YHCIIO 10,20,30, 20,30,40,
IUIACTUH 40,50,60, 50,60,70,

80 80,90,100,

110,120,130,
140,150

Macca ycTaHOBKH, KT, 5,2 15,8 — 38 146 307 1089
MIPY YKCIIe TUIACTHH:
MUHHMAIEHOM
MaKCUMAJIbLHOM 15,4 73,0 309 59 330 645 3090
MaxkcHMaJIbHBIH PacXxos 8,1 39 60/140 10 54 180 288
JKHIKOCTH, M°/4
[lotrepu naBnenus npu 150 150 150 150 150 150 150
MaKCHMaJIbHOM
pacxozne, klla
Koaddurment 7700 7890 7545 6615 5950 5935 6810

Temonepegayn, Br/(m*

( °C), mpu cTaHOAPTHBIX

YCIIOBUSIX

TenoBasi MOIIHOCTB, 515 2490 8940 290 3360 11480 18360
KBT, npu cTaHAapTHBIX

YCIOBHAX

[Ipumeuanus
1. CrangapTHBIE YCIOBUS — MaKCUMAaJIbHBIA PacXo[l JKUKOCTH, TapaMeTPhl IPEIOLIEr0 TeIJIOHOCUTEIS
70—15 °C, narpeBaemoro — 5—60 °C.
2. Homenknarypa TemnooOMeHHUKOB «Alb(a-JlaBaiby He orpaHUueHa THIIAMH allaparos,
MIPUBEJICHHBIX B Ta0JIHUIIE.
3. Marepnan riactue — Heprkasetonias cranb AISI 316, matepuan npoknagok—EPODM.

Taoaunas

TexHuveckue XaPaAKTEePUCTUKHU NAAHBIX IVIACTUHYATBIX TeNnJI000MeHHHUKOB ((HETEH&K»
Npou3BOACTBA KOMIIAHUH «I_IeTeTepM»

Tokazarenb CP410 CP415  CP422 CP422-2V{ CP500 CP500-2V'

IloBepXHOCTH HarpeBa MIACTHHEI, 0,025 0,05 0,095 0,28

2
M
["abGapuTe! mnactunsl hxa, MM 311x112 520x103 617x192 950x364
MunnMaIbHas TOIIMHA IIACTHHEI, 0.4 0,4 0,4 0,4
MM
Macca miacTUHbI, KT 0.1 0,17 0,35 1,26
O06beM BOIBI B KaHAJE, I 0,05 0,094 0,21 0,52/0,7
MakcuMansHOE YHCIIO TIIACTHH B 150 80 150 200
YCTaHOBKE, IIIT.
PaGouee nasnenne, MIla 2,5 2,5 2,5 2,5/1,6
MakcumanbHas Temneparypa, °C 225 225 225 225
OCHOBHBIE pa3Mephl 360x182x320 590x182x260  670x284x508 1200x450x818
TEINIOOOMEHHHKA B U30JISIIAN
hxaxl, MM
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JduameTp natpyOKoB, MM 25 25 50 65/100
Macca Term1000MeHHHKa, KT, TIPU — — 20 69,6
YHCIIe MITACTHH: MUHHMATBHOM

MaKCHUMAaJIbHOM — — 75 246

MakcHuMabHBIN pacxos 20 12 62 26 340 165
HarpeBaeMou BOJIbI ITPHU MOTEPE
nmasnennst 100 kI]a, Mg

KoadduiueHt temmonepeaayu npu 2420 — — 3090 — 1700

CTaHIAPTHBIX yCJ‘IOBI/IHX(((, Br/(m° (

OC)

TeroBast MOIIIHOCTH MTPH 95 (CP410- — — 440 — 2000

CTaHJApPTHBIX YCIOBHAX, KBT 150-2V) (CP422- (CP500-
150-2V) 200-2V)

MakcuManbHas TEerIoBast 300 250 1200 800 4000 2500

MOIIIHOCTh, KBT, mpu napamerpax
terioHocutens 150—76/165—70
°C

* Ter100OMEHHUKH 3TOW MOJIeNu npeaHa3HadeHb! A1 ' BC ¢ qByXCTyIeHYaThIM MOIOTPEBOM BOJIBI B
OJTHOM KOpIIyCe.
** Yueno turactuH nogbupaercs ¢ marom 10 mnactuH npu MUHEIMaIsHOM uncie 10 ruractus.
* * * CTaHmapTHBIE YCIOBHUS — MaKCHMANBHBIN PacxXol >KHIKOCTH, TTapaMeTPhI TPEIOIIETO
terutoHocutens 70—15 °C, marpeBaemoro — 5—60 (C.
ITpumeyanus
1. Tert000MEHHUKN OCTABIAIOTCA B KOMIUIEKTE C U30JISALMEN.
2. Yucna yepe3 ApoOb 03HAYAIOT MApaMETPBI ISl IEPBUYHOTO U BTOPUYHOTO TETIJIOHOCUTETICH.
3. Marepwuan muractua— AISI 316.

Tabauna 6
TexHHYeCKHe XAPAKTePUCTHKH IUIACTHHYATBHIX TeIUIO00OMEHHMKOB ¢upMmbl «APVy» s
TenJI0CHAOKeHUs

ITokasaren Hepas0opHsble nasiHbie Pa30opHbIe ¢ pe3HHOBBIMH
b MIPOKJIaIKaMH

BD4 BD7 BF2 N25 N35 N50 N60 N92
IToBepxHO 0,04 0,07 0,14 025 035 05 0,6 0,92
CTh
Harpesa
IJIACTUHBI,
MZ
I'aGaputst 290x120 525x120 574x235 924x3 1200x 1614x 1188x7 1563x7
IUIACTUHEL, 68 368 368 40 40
MM
Munuman 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
bHas
TOJIIITIHA
TUTACTUHBI,
MM
Macca 0,14 0,26 0,42 1,3 179 245 3,08 4,22
TUTACTUHBI,
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KT

O0BeM 0,03 0,052 0,133 07 09 1.3 2,05 2,77
BOJIBI B
KaHaje, JI

PaGouee 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
JIaBJICHHE,
Mlla

Makcuman 220 220 220 150 150 150 150 150
bHasI

TeMIepary

pa, °C

Huametp 25 25 65 80 80 80 200 200
naTpyOKoB

, MM

Makcuman 93 93 123 39/83¢ 39/83¢ 39/83( 91/151¢ 91/151¢
BHOC

YUCJIO

IIJIACTUH B

YCTaHOBKE

, IIT.

I'aGaputsr

YCTaHOBKHU 290x120 525x120 574x235 1249x 1525x 1939x 1560x8 1935x9
, MM: 450 450 450 86 06
hxa

JUHHa, He 246 246 315 570(10 570(10 570(10 1340(1 1340(L
Goree 2) ) 2 02 0/2)

« » MeHee 48 48 48 370(10 370(10 370(10 1090(1 1090(1
iy /) 1) 011)  0/1)

Crammapr 7,11,17,25,33,4 7,11,17,2533,4 7,11,17,2533,436 — — —  —

Hoe wncno  3,63,93 3,63,93 3,93,123

IJIaCTUH B

YCTAHOBKEC

Macca

YCTaHOBKHU 14,4 26,2 58,4 310 410 460 1755 2270
, KT :

HeOoJIee

HE MEHee 2,4 4,0 10,5 210 300 380 1330 170

Mepex geproit — st pamsr 10/1, 3a geproit — 10/2.

[Tpumeyanus

1. Marepuan mnactuH Hepa3z0opHbeix — AISI 316, pazbopusix AISI 304, maTtepman mpoKIamoK
pa36opabIx — EPOM.

2. Homenknarypa TennooOMeHHUKOB APV He orpaHuuMBaeTcs TUIIAMH allllapaToB, IPUBEICHHBIX B
Tabnuue.

Taoauma 7
TexHNYeCKHE XapPaAKTEPUCTUKH MJIACTHHYATHIX TenJ1000MeHHUKOB Gpupmbl «CBEID» nas
TEeIJI0CHAOKEeHH S
ITokaszaTens Hepaszbopusle masabie Pa30opHbIe ¢ pe3MHOBBIMU TIPOKIIaIKAMH

B25 B35 B45 B50 B65 Gx6NI Gx12P Gx18P Gx26P Gx42P Gx51P
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HOBerHOCTL HarpeBsa
IJIaCTUHBI, M

Macca niacTuHbl, KT
O0BeM BOJBI B KaHAJE,

MakcumManbHOE YHCIIO
TJIACTHH B YCTaHOBKE, IIIT.
PaGouee nasnenne, MIla
MakcumanbHast
temmneparypa, °C
I'aGapuThl yCTaHOBKH, MM:
IITUPUHA

BBICOTA

JIUHa, He Oolee

Huamerp
MOJCOCIMHHUTEIIbHBIX
naTpyOKOB, MM

Macca ycTaHOBKH IpU
MaKCHUMaJIbHOM YHCIIE
IUTACTHH, KT

MakcumanbHO
s¢hexTHBHAS TETIoBas
MOIIHOCTb, KBT, npu

napaMeTpax TEeTJIOHOCUTE

150—80/105— 70 (C u
Pyam He Ooree 150 xITa

Koaddunment
Terutonepeaadun, B/ (M2
°O

O dhexTuBHOE YMCIO
TUTACTHH, IIT.

TemoBast MOIITHOCTH, KBT,

IIPU CTAHJAPTHBIX YCIOBUSIX

Koaddunuent

2
tertonepenadu, Br/ — (m
(°C), mpu cTaHAaPTHBIX
YCIOBHSX
O dhexTuBHOMN YnCIO

IUIACTHH, IT.— (Yepe3
JpoOb — YKCIIO XOJIOB)

* Macca IpuHATa AJjid Yuciia MJIaCTUH, Tp€6yeMI:IX npu obOecrieueHun MOITHOCTH HI/I)KCCJ'ICI[YIOH.ICﬁ

CTPOKH.
IIpumeuanus

0,063 0,093 0,128 0,112 0,270 0,070 0,120 0,180 0,275 0,450 0,550

0,234 0,336 0,427 0,424 1,080
0,095 0,141 0,188 0,188 0,474

120

3,0
185

117

524
317
25

30,6

350

5970 7880 6570 7820 7035 12920 9380 11550

42

450

6210

117/2

200

3,0
185

241

392
518
40

71,4

550

52

200

3,0
185

241

524
518
65

119

900

48

1500

6260

189/2

250 300
30 30
185 185
241 362
524 864
670 790
65 100
119 900
2200 6100

140

140

4100 430

100

1,0
150

160

745
500
25

400

21

160

1,6
150

320

840
1090
50

127

550

23

750

160

1,6
150

320

1070
1090
50

183

1500

33

1050

5150 7980 7080 7030

29712 79/3

89/4

85/3

450

1,6
150

460

1265
3080
100

363

3000

10810

47

450

1,6
150

460

1675
3080
100

554

7300

9500

77
9500

7320

7412

1. CTaHHapTHI)Ie YCI0BUA — MaKCHUMAaJTbLHBIHN pacxona X KUIAKOCTH, OI’p&HH‘ICHHBIfI O01yCTUMBIMU

CKOPOCTAMU U MOTEPAMU AABJICHUA B BOAOIIOAOTPEBATEIIC 10 HarpeBaeMoﬁ BOJC HE OoJee

150 xIla; mapameTpsl TemoHocuTens: rpetomero 70—15 (C, narpeBaemoro 5 — 60 °C.
2. Marepuan mnactud — Hepxkaseromas crtaib AISI 316 Tonmunoi 0,3 — 0,6 MM, MaTepuan OpoKIaa0K

— EPDM.

450

1,6
150

630

1730
3130
150

1138

15000

11840

101

3. HOMGHKIIaTypa TEIIOOOMEHHHMKOB HE OrpaHv4cCHa THUIIaMU alrapaToB, IPUBCACHHLIX B Ta6J'II/II_[€.
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terooOMeHnk M15-BFG8 ¢ umcinoM roactuH 64, IUIOM[agh MOBEPXHOCTH HarpeBa 38,4 M’

(xoadbdurment Temonepenaun — 4350 Br/(v? ( °C)).

Bo II crynenu tpebyercst Temooomennnk M10-BFG ¢ uucnom mmactun 71, miomaias MOBEPXHOCTH
narpesa 16,6 M* (kosddumment teronepenadn — 5790 Br/(m” ( (C)).

[lorepu maBneHuss B 00euX CTYNEHAX IPU MPOXOKICHUM MAaKCHMAalbHOIO CEKyHIHOI'O pacxona
HarpeBaeMoil BOIBI ¥ TOM ke Kodddunuente 3arpssuenuns (( = 1,5) cocrasmsror 186 kI1a.

B Tabn. 5, 6, 7 npuBeneHbl TEXHUYECKUE XapaKTePUCTUKU TemIooOMeHHUKOB «Lletenak», "APY» u
«CBO3II».

NPUJIOKEHUE 9
TENJIOBOU # TUAPABTMYECKHU PACYHET 'OPU3OHTAJIbHBIX MHOI'OXOJOBBIX
ITAPOBOJAHDBIX ITOJOI'PEBATEJIEN

[TonorpeBaTeny ropu3oHTAIbHBIE TAPOBOASHBIC TEIJIOBHIX ceTel (ABYyX- M yeThipexxonoBeie) mo OCT
108.271.105 mpeaHa3HAYCHBI I CHCTEM OTOIUICHHS M TOPSYET0 BOAOCHA0KCHHS.
1. [loBepxHOCTH HarpeBa MapoBOASHBIX TOJOrpeBarTenei F, M, ompeaensieTcs mo popmye

Qsp

F=
Kater (1)

rae Qsp — pacueTHas TEIUIOBas MPOW3BOIUTENIEHOCTD BOIOTIOIOTpeBaTesst, BT;

k — koo drmment Temronepeaun Bogonogorpesarers, Br/(m? (°C);

(tcp— pacyeTHas pa3HOCTH TEMITEPATYP MEXKTy TPEIOIICH 1 HarpeBaeMoit cpeaamu, °C.

2. PacueTHas TerioBas MPOM3BOAMTEIHHOCTb BOJOMOAOrpeBarens Ha otomienne Q™ wmm Ha ropsaee
BogocHabxerue Q) OTIpEAETSETCS 10 TIPUIL. 2.

[Tpu sToM, yuuThiBasg TpeOoBaHUs 1. 4.8 HACTOSIIET0 CBOJA MPaBHJ, JUIA KaKIOTO MOJOTpEeBaTEs
pacdeTHasi MPOU3BOJUTEIILHOCTD, ONIPEACIICHHAs 0 MPUJL. 2, IeTUTCS Ha 2.

3. Koodumment rerronepenaun K:, Br/(m* ( °C) onpenernsiercs o hopmyiie
ST 66 O

t—+=+

@ % A Aw (2)

rie a; — K03 UIMEeHT TeII00Tauu MIPH MPOJOJIBHOM CMBIBAHHU OT CTEHKH TPYOKH K HAarpeBaeMoi
Boze, Br/(m? ( °C);

ay] — KOA(QUIIMEHT TEIUIO0TIauM OT KOHJECHCHPYIOIIETOCs Mapa K TOPU3OHTAIBHON CTEHKE TPYOKH,
Br/(M* ( °C);

(cT — TONIIMHA CTEHKH TPYOKH, M;

(hAx — TONIIMHA HAKWIK, M, MPUHMMacMas Ha OCHOBAHWH OKCIUTyaTAllMOHHBIX JAHHBIX JUIs
KOHKPETHOTO paliOHa C y4eTOM KadecTBa BOJbI, @ NPU OTCYTCTBHUU JAHHBIX JOITyCKAeTCs MPUHUMATH
pasHoii 0,0005 wm;

(cr — TemnonpoBoHOCTE cTeHkr TpyOku, Br/(M ( °C), mpuHUMaeTcs i cTainu paBHOH 58 Br/(M (
°C), nns natyan — 105 Bt/(m ( °C);

(AKX — TO K€, CIIOSI HAKHITH, TIPHHUMaeTCs paBHoit 2,3 B1/(m ( °C).

4. Kooduument Termooraadn a, Br/(M? . °C), OT CTEHKH TPyOKH K HarpeBacMoil Boxe B 06IacTH
TypOYJICHTHOTO JIBIKEHUSI, OTIpeAeTsieTCs 1o Gpopmyrie

H 121 W
32=1,16[121D+18tcp—01]38{t°p) ] L
aH (3)
e the— CpemHsisl TeMIIepaTypa HarpeBaemoit Bobl, °C, onpenensemMas mo gopmyiie
1 ]
t - M
o2 (4
t"5x; tThux— Temmeparypa HarpesaeMoil BOIBI COOTBETCTBEHHO Ha BXOJAE H BBIXOJAE U3
Bogomnoaorpesates, °C;
Opy— BHYTpEHHUI qraMeTp TPYOOK, M;
W rp — cKOpOCTB BOJIBI B TPYOKax, M/c, onpeaeisiercs no gopmyie
G
W = 353 hf
Plw (5)
frp— ILIOLIAIb CEUCHHS BCEX TPYOOK B OJHOM XOLY TTOOTrPEBATEIs, M, OIPEALISeTCs 10 hopMyIIe
o _rd
TR 4 (6)
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N— KOJINYECTBO TPYOOK B OJTHOM XOJy, IIT.;

(— mIOTHOCTH BOJIBI MPH CpeHel Temmepatype t cp, kr/m’;

Gy, — pacueTHBIH pacxo] HarpeBaeMoi BOJIbl B TPyOKax, Kr/d.

5. Koaddumuent temnooraaun ay, Br/(M® ( °C), OT KOHIEHCHPYIOLIEroCs Mapa K CTEHKe TPyOKu
ompezenseTcs 1mo Gpopmyie

i (4320 +47 58, -014 )

dn
“‘Jm dft-t.) (7)
rae ts — TeMIeparypa HachlmeHus napa, °C;
M—IPUBEACHHOE YUCIIO TPYOOK, IIIT., OMPEASIIieMoe 1Mo Gpopmyrie

Nis

Meac(8)

e Nos — o0Iee YUcsIo TpYyOOK B oJorpesaTee, mrT.;
Nmax— MaKCUMalbHOE YUCIIO TPYOOK B BEPTUKAILHOM PSAY, LIT.;
tcr — cpenHss TeMiiepatrypa CTeHOK TpyOok. °C, ompenensieTcs MpuOIMmKeHHO 0 hopMyIie

U IIPOBEPSIETCS TIOCIIE MPEIBAPUTEIBHOIO pacyeTa MoJaorpesaTess o Gopmyie
_tattha,
&t (10)
[Ipu HecoBmazeHun 3Ha4YCHUH tcr, onpeneseHHbx mo Gopmynam (9) u (10), Gonee uem Ha 3 °C ap
ClIelyeT ePeCYUThIBATh, IPUHSB 3HAYCHHE tet, ONpenesienHoe mo gopmye (10).
6. Pacuetnyio pasnocts Temmeparyp (tcp, (C, MeXIy rperoieii 1 HarpeBaeMoi CpeaMH OIPEICIIIOT
o popmyiie

ter

At-At,
23Ig—t°

L. (11)

tcP=

rae (ts, (ty — COOTBETCTBEHHO OOJNBIIAs M MEHBIIAs Pa3HOCTh TEMIIEPATyp MEXIy Tperomieil u
HarpeBaeMoi cpeiaMy Ha BXOJIe U BBIXOJIe U3 mojorpesatels, °C, onpenensercs o GopMynam:

i e A8 (12)
& tu F ts ~ t:x (13)

IIpu pacuere mapoBOISHBIX BOJOIOJOIPEBATEICH OTOIUIEHHS TEMIIEpaTypy HarpeBaeMoi BOABI Ha
BXO/JI€ M BBIXO/I€ U3 BOJIOTIOJIOTPEBATENS CeyeT MPUHUMATh

H
tax =T,
rae (, — TeMmmeparypa BOJbI B OOpaTHOM TPYOOIMpPOBOJE CHCTEM OTOIUICHHS] TPH pPACUYCTHON
TeMIlepaType Hapy»KHOTro Bo3ayxa to °C;
H
tBbIX =T

rae (oo — TeMIeparypa BOJIbI B IOJAIOIIEM TPyOonpoBoae TerioBbix ceteit 3a LTI unu B mogaroiem
TpyOOIIPOBO/IE CHCTEMBI OTOIUIEHWS TPH YyCTaHOBKe BojomomorpeBatens B WTII mpm pacuerHon
TeMIIEpaType HapyKHOTO Bo3ayxa to, °C.

B atom ciyuae pacueTHast pasHocTh Temmeparyp (tcp °C, onpeaenurcs mo Gpopmysie
(-t o)
t T (14)

Ilpumeuanue — Ilpn HE3aBUCUMOM TIPUCOCTUHEHNN CHCTEM OTOIUICHHS W BEHTIIIAINH Yepe3 o0munid
BOJIONIOIOTPEBATENIb TEMIIEPaTypy HarpeBaeMod Bojabl B OOpaTHOM TpyOOmpoBoJie Ha BXOJE B
BOJIONIOJIOTPEBATENh CJENyeT OINpeAesaTh C YYeTOM TEMIEpaTypsl BOJBI IIOCIE MPUCOSIMHEHUS
TpyOOIIpoBOIa cucTeM BeHTHISINH. [Ipu pacxoze TemnoTel Ha BeHTW MO He Oonee 15 % cymmapHoTo
MaKCHMAaJIBHOTO TEIUIOBOIO MOTOKA HAa OTOIUIEHUE JOITyCKAaeTCs TEMIIEpaTypy HarpeBaeMOM BOABI Mepes
BOJIOTIO-ZIOrpeBaTeIeM NPUHUMATh PaBHOM TeMmIeparype BOAbl B OOpaTHOM TpyOONpOBOAE CHCTEMBI
OTOIUICHUSI.

[Ipu pacuere BogomoAorpesarens Ha ropsiuee BOAOCHaOKEHHE TeMIepaTypy HarpeBaemoil Boapl, °C,
clexyeT NpUHUMATh:

Af o=

CP

23ly
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Ha BXOJI¢ B BOJOIIOJOTPEBATENIb — PABHOM TEMIIepaType XOJOAHOW (BOAOIPOBOIHON) BOIBI tc B
OTOIUTEILHBIN IMEPUOT; TPH OTCYTCTBHUH TAHHBIX IPUHUMAETCS paBHOU 5 °C;

Ha BBIXOJI€ U3 BOJIONOAOIPEBATENSI — PAaBHOM TeMIiepaTrype BOAbI, MOCTYMAONIEH B CUCTEMY TOpSYEro
BonocHaOxkenus ty, B L{TII u 8 UTII t, = 60 °C, a B LITII c BakyymHO#1 neaspauueii t, = 65 °C.

7. Pacxompl HarpeBaeMoi BOJBI U pacyeTa BOJOIIOIOTpEBATENEH CHCTEM OTOIUICHHS, KI/4, CIeIyeT
OTIpeAeIATH 0 (hopMyTIam:
36 Qunx

Gomzx [Tm - Tz)c (15)
npu HE3aBUCHUMOM MPUCOCANHCHNN CUCTEM OTOIICHUSA u BCHTUJISLIUHU qgepe3 O6HH/II71
BOJIONIOJIOTPEBATENh
_ 3B(Quns + Qunad
[ta-1de  (16)
e Qomaxs Qumax— COOTBETCTBEHHO MAaKCHMAJIbHBIE TEIUIOBBIE IIOTOKH HA OTOIUIEHHE W BEHTHIIAIIAIO,

Br.
Pacxon HarpeBaemoii BOJBI, KI/4, IJIS pacyeTa BOJOIMOAOIPEBATENICH TOPSYEro BOJOCHAOXKEHUS

onpezaensaeTcs no Gopmyie

G)max

_36Q"
[BD - tc)t (17)
riae Q% — pacueTHas IPOM3BOIUTEILHOCTD BOJOMOAOrpeBaTes, BT (cM. mpui. 2).
8. [Morepu namnenus (Py, [1a, s BobI, MPOXOAIICH B TpyOKaxX BOJOIOI0OTPEBATEIS
APy = 0-5(}]—?"'2%} P
rae Wrp— CKOpOCTh BOJIBI, M/C, onpenensemast 1 popmyie (5);
Z — YHCIIO MOCIIEIOBATENBHBIX X0/I0B BOJOIOIOTPEBATEIIS;
|—mmHa onHOrO X044, M;
(( — cymma ko3 PHUINEHTOB MECTHBIX CONPOTHBIICHHIA;
(— ko3 durHeHT THAPABINIECKOTO TPECHHS.
OKBUBAJICHTHYIO IIEPOXOBATOCTh BHYTPEHHEW MOBEPXHOCTH JATYHHBIX TPYOOK TIpH ompeaeneHuu (
MoxkHO npuHuUMaTh 0,0002 M.
CyMMy KO3 QHUIIMEHTOB MECTHBIX COMPOTUBIIEHNH B TPyOKaX MOYKHO IPUHUMATh:
JUTSL IBYXKOJIOBBIX Bojtonogorpesareneit ((= 9,5; mis 4eTeipexxo1oBbIX Bojomnoorpesareiei ((= 18,5.

MNPUJIOKEHHUE 10

METOIUKA OINPEJEJEHNA MAKCUMAJIBHBIX (PACYETHBIX) PACXOJ0B BO/IbI U3
TEILJIOBOI CETHU HA TEILJIOBOI IMYHKT

1. Ilpu OTCYTCTBMM Harpy3ku TIOpPSYETO0 BOJOCHAOXKEHUS M 3aBUCHUMOM IPUCOCAMHEHHHM CHCTEM
OTOIUICHUSI M BEHTHISIMU 110 popmyIie
3B(Quna *+ Qunar

[Tt (1)

a TpU HE3aBUCHMOM MPHCOEIMHEHUWH Yepe3 BOJOIOJIOIPEBaTEeIM BMECTO (; MOAcTaBiseTcs (o,
npuauMaemoe Ha 5—10 (C BbIle Temreparypsl BOABI B 00paTHOM TPYOOIPOBOE CHCTEMBI OTOTUICHHSI
(2

2. Ilpn Hanu4YMK Harpy3Ku ropsiuero BOAOCHA0KEHHS B 3aKPBITHIX CHCTEMax TEIUIOCHAOKEHHUS.

a) TpU HaJUYUH OaKOB-aKKYMYJSITOPOB y MOTPEOMTENs] W TMPHCOCIUHEHWH BOJOINOA0TpEBATEIICH
ropsAYero BOAOCHAOKEHMS:

10 OTHOCTYIIEHYATON CXEME € PETYJINPOBAHUEM PACX0/a TEIUIOTHI HA OTOIUIEHUE

G- 36QL+Q1) | 3EQ,,

[1: ft— 1:’2]0 [1: '1 = Tfa)c (2)

G, =

HO HE MEHEE pacxoa BOJIbI, onpeneraeHHoro mo dhopmye (1);
0 OJIHOCTYIIEHYATON CXeMe CO CTadMiIHM3aluel pacxojia BoJIbl Ha OTOIICHUE U BEHTHIISIIIHIO

& 36 Qunat Qunad , 36 Qi
(T,-tde (x'-17e (3)
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TI0 ABYXCTYIEHYATOH CXeMe C PeryJIMpOBaHUEM PAcXo/a TEIUIOTHI Ha OTOINICHHE
Qa (551
f t hm
Qo+ QL sy THm
Ge=35
2 (v -T2p ()

HO HE MEHEe pacxo/ia BOJBI, OIpeeieHHoro o gopmye (1);
M0 ABYXCTYIIEHYATOM cXeMe co cTabuin3anuei pacxoia Bogbl Ha OTOMJICHHUE U BEHTUIISALIUIO
38Qu 551, , ]
36Q, +Q,) 1 tKm 8-t
R (5)
0) mpu OTCYTCTBUU OaKOB-aKKyMYJISITOPOB y MOTpeOUTeNeil M MPUCOSANHEHUH BOJIOMOI0TpEBATENCH
TOPSTIET0 BOAOCHA0KCHHUS:
MO OJTHOCTYIICHYATOM CXEME C PEryIMPOBAHUEM PACcX0ia TEIUIOThHI Ha OTOIICHHE
G- 36QL+ Q") 3P Quoa
O A

G,y=

HO HE MEHee pacxo/ia BOJBI, OIIpeIelIeHHOTo 1Mo dopmyie (1);
M0 OJTHOCTYIICHYATOM CXeMe CO CTaOMIIn3aIeld pacxoa BoAbl Ha OTOHHCHI/IG u BGHTI/IJISIIII/I}O
a = omax+ lealj‘l BBQImax
(T‘ 1:2)0 ( '1_1:'3)0 (7)
M0 JABYXCTYNEHYATOW CXE€ME C PEeryJUpOBaHHEM pacxoja TEIUIOTHl Ha OTOIUIEHHE W MaKCUMAaIbHBIM
TEIUIOBBIM ITOTOKOM Ha BEHTHIIALIUIO MeHee 15 % MaKkCUMaJIbHOTO TEIIOBOTO IMOTOKA HA OTOILICHHE

f f Q t’

G, =38 - 2): @®

HO HE MEHEE pacxo/ia BOJIbI, ONIPEICICHHOTO 1Mo dopmyiie (1),
[0 JIBYXCTYIIEHYATOH CXEME C PEeryJIMpOBaHHEM pacxojia TEIUIOThI Ha OTOIUICHHE M MaKCHMAaTbHBIM
TEIIOBBIM MMOTOKOM Ha BEHTWIISALUIO OoJiee 15 % MakCHMalbHOTO TEIIOBOTO MMOTOKA HA OTOTUICHUE

C+ O __Km 551, K
Q=+O~+[[Qw T+ Q"Jss A e ]

(T, -l 9)
10 HBYXCTyHeH‘IaTOﬁ cXeMeE CO CTa6PIJ'IPI3aHPIeI7[ pacxoJla BOJbI Ha OTOINICHUEC W MAKCHUMAJIbHBIM
TCIIJIOBBIM ITOTOKOM Ha BEHTHJIAIIMIO MCHECC 15 % MakcUMaIbHOTO TEIIOBOIO MMOTOKA HAa OTOIIICHHE

G.,=36

sl
3Bt Qe .\ T+K gy L5951,

EC R Py [v-tek  (10)

M0 JIBYXCTYIICHYaTOH CXEME€ CO CTaOMIM3aIlMell pacxoja BOJbI HAa OTOILICHME M MaKCHMAaJlbHBIM
TEILIOBLIM ITOTOKOM Ha BEHTHIALMIO OoJiee 15 % MakCHMaabHOIO TEIUIOBOrO IMMOTOKA HA OTOIJICHHUE

oo oo fit-dal
R G AT a1

Ipumevanus

I I
1. B dopmymnax (4), (5), (8), (10) t, =[1:'2_ 5)OC; B ¢opmymnax (9), (11) b =[I'2_ 1 U)DC
2. B ¢popmynax (8), (10) xoapduruent 1,2 yduThIBaeT yBEIWYECHHE CPEIHEIACOBOTO TEILIOBOTO
MMOTOKA Ha TopsAIee BOJOCHAOKEHUE B CYTKA HAUOOJBITIETO BOIOMIOTPEOICHHSL.
3. Pacxon TernoTsl Ha otoruienue Q(o, BT, mpu TemmnepaType Hapy»XKHOTO BO3yXa, COOTBETCTBYIOIICH
TOYKa U3JI0oMa rpaduka TeMIepaTyp BOJHI t(y, C YIETOM MOCTOSTHHOM B TEYEHUE OTOMUTEIHHOTO IEPHO/IA
BEITMIMHBI OBITOBBIX MJIM MPON3BOCTBEHHBIX TEIUIOBBIACICHUN OTIPEIecH 1Mo (hopMyIie

. . on t,
Q oma [Q Zq) ZQ(lz)

rae (Q— TeTUTOBBIIEIEHHUS, TPHHUMAEMble Ui JKunbIXx 3manmii mo CHull 2.04.05-91* A IS
0OIIIECTBEHHBIX U MPOMU3BOJICTBEHHBIX 3IAHUI — IO pacueTy, BT;

ti —pacuerHas TemrepaTypa BHYTPEHHETO BO3[yXa B OTAINIMBaEMBbIX 3AaHuAX, °C;

t™"", —onTuManbHas TeMIepaTypa BO3IyXa B OTalUIMBAEMBIX IMOMEIICHUAX, NPUHUMAaeMas 10
CpeIHEeMY 3HAYCHHIO TEMIIEPATyp, MpUBeaAeHHbIX B npwil. 4 k CHull 2.04.05-91%*;
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t, — pacueTHas Temmeparypa Hapy>KHOT'O BO3JyXa JJISl MPOCKTHUPOBAHUS OTOIUICHUS, MPUHUMAaeMast
KaK CpeIHss TeMIepaTypa Hanbosiee X0JI0AHOM IsaTHIHEBKY B cooTBeTcTBUM co CHull 2.01.01-82, °C.
3. B OTKpBITBIX CUCTEMAX TEIJIOCHAOKEHUS
35 Qupat Qo) , 35 Qe
(T,-1Je -t (13)

G
i o popmyne (17) CHull 2.04.07-86*.
MPUJIOKEHHUE 11

TPYBbI IO HT/l, PEKOMEHAYEMBIE K IPUMEHEHUWIO ITPU TPOEKTUPOBAHUU

TEINJIOBBIX IYHKTOB
YcnoBubli HopmaTtuBHO-TeXHUYECKAs Mapxku cranu IIpenenbHble TapaMeTpsl
auaMeTp  AokymeHTanus Ha TpyOst (HT/I)
Tpy6 Dy,
MM
Temrepa- pabouee naBneHue
Typa, °C P, MIla (xrc/cm?)
1 2 3 4 5
TpyOsl 35eKTpOCBapHbIEC TPSIMOLIOBHBIE
15— 400 Texuuueckue TpeOOBAHUS MO BCr3cm3; 300 1,6 (16)
I'OCT 10705 (rpymma B,
tepmooOpabdoTanubie). CopTaMeHT
no 'OCT 10704
10,20 300 1,6(16)
400—1400 Texuu4yeckue TpeOOBAHHUS 10 BCr3cn5 BCr3cn4 200 2,5 (25)
I'OCT 10706 (0o mamenernnio 2, 171I'C,
rpynna B, tepmooOpadoTantbie)
17T'1C, 17T'1C-Y, 300 2,5 (25)
13I'C, 13I'1C-Y
150—400 T'OCT 20295 (tum 1) 20 (K42) 350 2,5 (25)
500 — 800 I'OCT 20295 (Tum 3, 17TC, 17T'1C (K52) 425 2,5 (25)
TepMooOpabOTaHHBIC)
500 — 800 TV 14-3-620 17TC, 17T'1C, 300 2,5 (25)
1000 - 17T'1C, 17T'1C-Y,
1200 131C
1200
1000 TV 14-3-1424 17T'1C-Y (K52) 350 2,5 (25)
1000,1200 TV 14-3-1138 17T'1C-Y (K52) 425 2,5 (25)
1000,1200 TV 14-3-1698 13I'C, 13I'C-Y, 13I'1C-Y, 350 2,5(25)
17T'1C-Y
500—1200 TVY 14-3-1680 Ber3cn5 200 2,5 (25)
500 — 800 TV 14-3-1270 17TC 350 2,5 (25)
1200 TV 14-3-1464 13I'1C-y
131rC-y 350 2,5 (25)
(K52, K5)
TpyOsI 31eKTpOCBapHbIe CIHPAJLHO-IIIOBHBIE
150—350 TI'OCT 20295 (tum 2) 20(K42) 350 2,5 (25)
500 — 800 I'OCT 20295 (tun 2, 20(K42) 350 2,5 (25)
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500 —
1400

500 —
1400

40 — 400

15—100

15— 300
350,400

50 — 400

50 — 400

20— 200

TepM00OpaboTaHHBIE)

TVY 14-3-954

TV 14-3-808

Texandeckue TpeOOBaHUS TIO
I'OCT 8731 (rpymma B),

Coptament o 'OCT 8732

TexHndeckue TpeOOBaHUS IO
I'OCT 8733 (rpynma B),

Coptament o 'OCT 8734

TY 14-3-190

Coprament o 'OCT 8732 u
I'OCT 8734

TY 14-3-460

TV 14-3-1128, CopTameHT 110
I'OCT 8732

I'OCT 550 (rpynma A)

[Tpumeyanwus 1.
1. B Tabnuny BriroueHs! TpyObl o TV 14-3-1424, TY 14-3-1464, TY 14-3-1680 n
TV 14-3-1698, orcyrcrBytomue B «lIpaBuinax ycTpoiicTBa U 0€30MaCHON IKCIUTyaTaluid TPyOOIPOBOIOB
rapa u rops4eil BoAs» U peKOMEHAyeMble K IPUMEHEHHIO.
2. B rtabmuuy BkroueHsl TpyObl u3 craneil mapok 13I'C, 13I'C-Y u 13I'1C-Y, orcyrcTByMommue B
"[lpaBumax ycTpoiicTBa W 0€30MacHON JKCIUTyaTallil TPYOOIPOBOAOB TMapa W TOpsSYed BOMBDY,
UCTIBITaHHBIE W 0J00peHHbIe BCeCOI03HBIM TEIIOTEXHHYECKMM HHCTUTYTOM W PEKOMEH/IOBaHHBIE K
npumenenuto LIKTU.
3. Ilpumenenme TpyO0 W craneil, yKa3aHHBIX B TNpHUMEYaHHAX | W 2, cleayeT JONOJIHUTEIHHO
COIJIACOBBIBATH C OpraHami I ocroprexHaazopa.

17T°C, 17T'1C (K52)

Bcer3cm5

20
17T'1C, 171°C

20

TpyOsb! GeciioBHBIE

10,20

102
10,20

1012
0912C

10,20

20

20
151C

0912C

10,20
10I2

350 2,5 (25)
300 2,5 (25)
350 2,5 (25)
350 2,5 (25)
300 1,6 (16)
350 2,5 (25)
300 1,6 (16)
4,0 (40)
350 5,0 (50)
425 5,0 (50)
425 6,4 (64)
450 He orpanngeno
425 5,0 (50)
425 5,0 (50)
350 5,0 (50)

NPUJIOKEHUE 12

HNEPEYEHH TUNIOBOM JOKYMEHTAIIMM HA KOHCTPYKIIUM, U3IEJIUS
M Y3JIbI 3IAHUIA U COOPYKEHUI CEPUS 5.903-13 «A3AEJUS U
JETAJIHA TPYBOITPOBOJIOB /IJ1S1 TEIJIOBBIX CETEN. PABOUYUE

Ne HaunmenoBanue

BBIITyCKa

1
1

YEPTEXW»

CocTaB BBITTyCKa

BBIITyCKa
2 3
Herann OTBOZ KPYTOU3OTHYTHIM,

Tpy6ONpOBOIOB yept. TC-582

68

Kparkas xapakrepuctuka

4

Dy=40...600 MM, yron ruda 30,
45, 60, 90°, R=1,5 Dy ans Dy (



dpenax-
HBIC Y3JIbI

OTBOJ CBapHOIi,
gyept. TC-583.000Ch

OTBO/IBI THYTHIE,

yept. TC-584

ITepexona cBapHOi JIUCTOBOM
KOHIIeHTpuueckuii, uept. TC-585

1 3KcrieHTpuueckuii, uept. TC-586

[Tepexoa mTaMnoBaHHBIA KOHLIEHTPUYECKUAN
W 3KcUeHTpuueckuii, uept. TC-594

TpOWHUKY U LITYLEPHI A7l OTBETBIICHUS
TpyOoIpoBoaoB, uept. TC-588.000Ch-TC592

OnaHIBI IIOCKUE MTPUBAPHBIC C MATPYOKOM,
gept. TC-593.000CB, yept. TC-599.000CH

3arayuKy mIoCKKUe NpuBapHele, uepT, TC-
59.000 Cb

3araymKky IIOCKHe IPUBapHBIE ¢ peOpamu,
yept. TC-596.000

400 mm, R= Dy s Dy ( 500 MM
Dy =100...1400 MM, yron
noBopota 15, 30, 45, 60, 90°,
Py( 2,5 MIla, t ( 350 °C,

Py (1,6 MIla, t ( 300 (C,

Py (2,2 Mma, t (350 °C

Dy =10...400 mMm, Py=1,6; 2,5;
4,0 MIla

Dy ( 1400 MM, Py =2,5 Mna,

t (350 °C, Py ( 1,6 MIla,

t (300 °C, Pp( 2,2 MIIa,

t (415°C

Dy (400 mmM, Py (4,0 MIla,

t (425 °C

Dy =10...1400 MmMm—
TpyOomposoasl, Dy =10. ..1400
MM — oTtBeTBIeHus, Py (4,0
MlIla

DY :15 ..1400 MM, PY ( 2,5
MIla, t ( 350 °C.
[IpucoeMHUTENBHBIE pa3MephI
mo I'OCT 12815—80

Dy =25...1000 MM, Py 10 4,0
MTIIa

Dy =300...1400 MM, Py o1 0,25
1o 4,0 MIla Tpy6onpoBoIoB,

Ipumeuanue — CBoiHas TaOIMIIA OTBETBICHUIA YEPT.

TC-587 TB

V3en mrynepa U apMaTyphl Ha BOJSIHON
TEIUIOBOM CETH M KOHAEHCATOIIPOBO/IE
(cmycknuk), uept. TC-631.000Cb u TC-
632.000Cb

V3en mrynepa 1 apMaTyphbl s
THAPOITHEBMATUYECKOM MTPOMBIBKH BOISHBIX
TEIUIOBBIX ceTeH (CIyCKHHK), uepT. TC-
633.000CB, TC-634.000Cb

V¥3en mTynepa ¢ BEHTHIEM JUIS BBITyCKa
BO3/[yXa Ha BOJSHBIX TEIUIOBBIX CETAX U
KOHIEHCA-TONPOBO/IaX (BO3AYIIHHUK), 4EPT.
TC-635.000Cb

Dy =32...1400 mm, Py=1,6; 2,5
MIla

Dy =50...1400 mm, Py=1,6; 2,5;
MTIla

Dy =32...1400 MM, Pyv=1,6, 2,5;
MIIa

V3en mwtynepa ¢ BenTuwieM i noAximodenus Dy =50...1400 mm, Py=1,6; 2,5;

CKaToTo BO3/yXa MPU THAPOITHEBMATUIECKON
MIPOMBIBKE Ha BOJASIHOM TEIUIOBOM CETH U
KOHJIEHCATOIpoBoe (BO3LyLIHUK), uepT. TC-
636.000Cb

V3eI1 IyCKOBOTO ApeHaxa
MapornpoBoioB, uepT. TC-
637.000C6

V3eI1 IyCKOBOTO ApeHaxa

Mrua

Dy =65...1200 mm, Pv=1,0; 1,6;
2,5, 4,0; 6,4 Mna

Dy =65...1200 mm, Py=1,0; 1,6;

MapoIPOBOJIOB C OTBOIOM, 4epT. 2,5; 4,0 MlIla, Dy=50...700 MM,

69



4

VYcranoBka
KOKTPOJIbHOU3MEPUTE-
JIEHBIX TIPUOOPOB
(TepMOMeTpOB, MAHOMETPOB)

KomneHnca-
TOPHI CaJTbHUKOBBIE

I'psizeBUKM

TC-638.000Cb

V3en n0ycKoBOTO U MOCTOSSHHOTO
JIpeHaX<ka MapoIpoBoja, 4yepT.
TC-639.000Cb

Bo3ayumnuk Ha maponpoBoze,
gyept. TC-640.000Ch

YcraHoBKa TepMOMeETpa Ha
TOPU30HTATBHOM
TpyOompoBoze, uepT. TC-
3.001.000Ch

YcTaHoBKa TepMOMETpPa
YTIIOBOTO C YTJIOM moBopoTa 90
° Ha BEPTUKAIHLHOM U
TOPU30HTATBHOM
TpyOOIpoBoaax, uept. TC-
3.002.000Ch

YcraHoBKa MAaHOMETpA Ha
TOPU30HTATILHOM
TpyOompoBoxe, uepT. TC-
3.003.000Cb

YcraHoBKa MAaHOMETpaA Ha
BEPTHKAJILHOM TPYOOIIPOBOJIC,
yept. TC-3.004.000Ch

YcraHoBka MaHOMETpa Ha
TOPU30HTATBHOM
TpyOompoBoae, uept. TC-
3.005.000CB

YcraHoBKa MaHOMETpa Ha
BEPTUKAIBHOM TPyOOIIpOBOE,
yept. TC-3.006.000Cb

KomneHcatop canbHUKOBBII
OJTHOCTOPOHHMIA:

BapuaHT | — ¢ YIUIOTHSIONAM
YCTPOMCTBOM,

Bapuanr 2 — 0e3

YIUIOTHSIFOILIETO YCTPOKCTRA,
yept. TC-579.00.000Ch
Komnencarop canbHUKOBBII
JIBYXCTOPOHHHUU:

BApUAHT | — ¢ YIUIOTHSIOIIUM
YCTPOMCTBOM,

BapHaHT 2 — 0e3
YIUIOTHSIFOILIETO YCTPOUCTRA,
yept. TC-580.00.000Ch

I'psi3eBUK rOpHU30HTAIBHBIMN,

yept. TC-565.00.000Ch

I'psi3eBUK rOpHU30HTAIBHBIM,

yept. TC-566.00.000Ch

I'psi3eBUK BEpTUKAIBHBIN, YEPT.

TC-567.00.000Cb

70

Py=6,4 MIla

Dy =65...1200 mMm, Py=1,0; 1,6;
2,5; 4,0 MIla, Dy=50...700 MM,
Py=6,4 MIla

Dy =65...1200 mMm, Py=1,0; 1,6;
2,5; 4,0 MIla, Dy=50...700 MM,
Py=6,4 MlIla

Dy =100...1400 mm, t ( 200 °C,
Dy =100...1000 mm, t ( 350 °C,
Dy =100...1000 mm, t ( 440 °C

To xe

Py (2,5 MITa, t ( 200 °C

Py ( 2,5 MITa, t ( 200 °C

Py (6,2 MITa, t (440 °C

Py (6,2 MITa, t ( 440 °C

Dy =100...1400 MM, Py ( 2,5
Mlla, t ( 300 °C.
Komnencupyromas
cnocoonocth ot 190 10 500 MM

Dy =100...800 MM, Py (2,5
Mlla, t ( 300 °C.
Komnencupyromas
crnocoonocTh o1 380 10 900 MM

Dy =150...400 mm, Pv=2,5; 1,6;
1,0 MIla

Dy =500.. .1400mMm, Pv=2,5;
1,6 MIla

Dy =200...300 mMm, Pv=2,5;1,6
MIla



I'psizeBuk BepTUKanbHbIH, yepT, Dy =350...1000 MM, Py=2,5;

TC-568.00.000Cb 1,6 MIla
I'psizeBUK TEIUIOBBIX yHKTOB, Dy =40...200 MM, Py=2,5; 1,6;
yept. TC-569.00.000Ch 1,0 MIla

MNPUJIOKEHHME 13

MPEJIEJIBI IPUMEHEHWSI APMATYPBI U3 UYTYHA
(BBIITMCKA U3 TABJL 7 «IIPABIJI YCTPOMCTBA M BE3OITACHO DKCILTYATALIMHA
TPYBOIPOBOJIOB ITAPA I TOPSIYEN BO/IbI»,
W31 1994 r. (IIADP P1-03-94))

Mapka yyryna HTH [IpenenbHbIE TapaMeTphl
Dv, MM t, °C P, MIla (xrc/cm?)
Cul0, Cul5 I'OCT 1412 80 130 3(30)
300 200 0,8(8)
Cu20, Cu25 I'OCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)
300 0,8(8)
Cu20, Cu25 I'OCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8, I'OCT 1215 200 300 1,6(16)
Ku435-10,
Ku37-12
Bu35, Bu40, I'OCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
Ipumeyanus
1. Hopmupyemble moka3atend H OOBEM KOHTPOJIL [OJDKHBI COOTBETCTBOBATh YKa3aHHBIM B
CTaHAapTax.
2. [lpumenenne uyryna CulQ momyckaercsi C BpEMEHHBIM CONpOTHBIIEHHEeM He Hike 1,2 MIa (12
kre/em?).

HNPUJIOKEHUE 14

MEPEYEHHb AJIbBOMOB OTPACJIEBOM YTIIJI TOII TXT-05 U TOII
TXT-05-11 JI1 UCITIOJIb3OBAHUSA ITPU TIPOEKTUPOBAHUN
TEILIOBOM M30JISIIIUU TPYBOIIPOBOJIOB, APMATYPBI U OGOPYIOBAHUS B

TEINJIOBBIX TYHKTAX
Mudp HazBanue AnpbooM CopepxaHre MaTepHalloB B
paboThI anpOoMax
TOII TXT- TunoBsle NPOEKTHBIE PELIEHNS Nel TpyOonpoBonsl u
05 0 IPUMEHEHUIO TOII TXT-05-T obopyoBaHue
TEIUION3O0JISIIIMOHHBIX TOII TXT-05-0
KOHCTPYKUUH 1)1 No2 Apmarypa u QaHIEBbIC
TpyOOIIPOBOIOB M 000Dy HOBAHUS TOI TYT-05-A COCTMHCHIS
TEIJIOBBIX AJIEKTPOCTAHIINH TOII TXT-05-O
Yacrs 1 Ne3 Macca Termon30aaIuOHHbIX
OOBeKThI, pacToN0oKEeHHBIE (c m3menennsamn) TOIl  KoHCTpyKIM 11t
BHYTPH ITIOMELIEHUI TXT-05-MT TpyOOIIPOBOIOB U
TOII TXT-05-MO 00opynoBaHus
TOI TXT- To xe Ne 5 Pasrpyxaromue ycrpoicTsa
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OIl Yacts (( TOII TXT-05-I1-OII TOIT ans TpyOOnpoBOAOB,
-(( OOBEKTHI, PacTIONIO’KEHHEIE Ha TXT-05-T1-OK PacCIOJIOKCHHBIX BHYTPH
OTKPBITOM BO3JyXE MOMEIIEHUH U Ha OTKPBITOM
BO3/yXe (OTOPHBIC TIOJNKH U
OTIOPHOE KOJIBIIO)

IIpumeyanus

1. TumoBele mpoekTHbie pemennss TXT-05 wu  TXT-05-I1 pa3paboraHbl  HHCTHTYTOM
Temnosnexrpornpoekt, CIIKb BIICMO Coro3saepro3ammura 1 BHUIIMTEIIIONpoekT U corjacoBaHbBI
BCCMO Coroznneprozamutsl, YTBepskaeusl BTHUIINMN Temnno-3nekTponpoeKT, BBEACHB B JIEHCTBHE
I'TIMO Dueprompoekt, yacth ( ¢ 1.01.90 r. (mpotokos Ne 45), gacte II — ¢ 1 01.91r. (mporokon Ne66) u
yrBepxaeHsl Munsaepro CCCP.

2. OtpacneBas YTIIJ npennasnavena uist IpUMEHEHUS IPH IPOCKTUPOBAHUH U MOHTaXKE TEIIOBON
M30JISIMK HapYKHOH MMOBEPXHOCTH TpyOompoBoaoB nuamerpom ot 10 o 1420 MM, apMaTypsl 1
(hTaHIIEBBIX COSTMHEHNH TUIOCKUX W KPUBOJIHMHEWHBIX MMOBEpXHOCTEH 00opynoBanus TOC ¢ temrieparypoit
TerutoHocuTens ot wiroc 50 o mmoc 60 °C

3. [Ipu pa3padorke YTII/] ToImMHAa OCHOBHOT'O CJIOS TEIUIOBOM U30JISIIIMU OTIPEASIISIIACh TI0 HOpMaM
JIMHEHHOH IJIOTHOCTH TEIUIOBOTO TIOTOKa, npuBeneHHbIXx B CHull 2.04.14-88 .

4. Ilpu pa3paborke YTIIJ] nucnons3zosanst marepuanst BHUIIHTenmonpoexT:

TUTOBBIE KOHCTPYKIIMU U3JENNUs U Y376l 30aHui 1 coopyxkenuit Cepus 7.903. 9-2 «TemioBas U301
TpyOOIPOBOIOB € TIOIOKUTEIBHBIME TEMIIEPATYPAMI):

Boim. 1 TermnoBas uzomsnus TpyoomnpoBooB. Paboune yeprexxu Boim. 2. TemmoBast H30IAIHS apMaTyphl
u ¢aHneBbIx coequaeHnid. Paboune geprexu Cepus 3.903-11 «TermnoBast 30K KPUBOJIMHEHHBIX U
(haCOHHBIX Y4aCTKOB TPYOOIPOBOJIOB | y3JI0B 000pymoBaHus. Paboune yeprexm»

5. Kanbkonepxkarensamu Y TIII SBASIOTCS HHCTUTYTHI TemI03IeKTPONIPOEKT U
CIIKB BIICMO Coro3sHepro3aiura.

HNPUJIOKEHHE 15
BbIBOP CIIOCOBA OBPABOTKH BO/IbI JJISI HEHTPAJIMN3OBAHHOI'O

I'OPAYEI'O BOOOCHABXEHUA B 3AKPBITBIX CUCTEMAX
TEIIVNIOCHABXKXEHUSA

[Mokazarenu kayecTBa UCXOHON MUTHLEBOM BoAbI CriocOOBI POTHBOKOPPO3HOHHOW U MMPOTHBOHAKUITHON

13 XO035ICTBEHHOT0 BOAOIPOBOA (CpeHHeE 32 00pabOTKH BOABI B 3aBUCUMOCTH OT BHJA TPYO
rox)

Wnnexc CymMmapHas Ilepmanra- Cranpuble  OnuskoBaHHble CralibHbIE TPYOBI €
HAaCBIIEHUS ~ KOHIIEHTpAaIus HaTHast TpyOBI O3 TpyOBI BHYTPEHHUMHU
KapOOHaTOM XJIOPUOB U OKHCJIsie- HOKPBITUS 9MaJEeBbIMHU U

KaJbys J cyibdaros MOCTB, COBMECTHO C JIPYyTUMH
mipu 60 °C MT/JT mr O/n OIIMHKOBAHHBIMHU HEMETAJUTHYECKUMHU
TpyOamu HNOKPBITHUSIMH HITH
TEPMOCTONKHE
IIACTMACCOBBIE
TpyOBI
1 2 3 4 5 6
J<-15 (50 0—6 B/ B —
J<-15 > 50 0—6 BJI+C BJI+C —
-1,5(J<-15 (50 0—6 C c —
-0,5(J (0 (50 0—6 C — —
0<J(0,5 (50 >3 C — —
0<J(0,5 (50 (3 C+M M M
J>0,5 (50 0—6 M M M
-1,5(J (0  51—75 0—6 C C —
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1,5(J(0  76—150 06 BJI C —

-1,5(J(0 > 150 0—6 BA+C Bl —
0<J(0,5 51—200 >3 C C —
0<J(0,5 51—200 (3 C+M C+M M
0<J(0,5 > 200 >3 B/ B/ —
0<J(0,5 > 200 (3 BI+M BI+M M
J>0,5 51—200 0—6 C+M C+M M
J>0,5 201—350 0—6 BA+M C+M M
J1>0,5 > 350 0—6 BA+M BJ+M M
IIpumeyanus
1. B rpadax 4 — 6 mpuHATHI ciieAyromne 0003HadeHHsT ClIOCOO0B 00padOTKH
BOJBL:

MIPOTUBOKOPPO3UOHHEI: B/I—Bakyymuas neaspanust, C—cuiIMKaTHBII;

MPOTUBOHAKUIHBIA: M — MarHUTHBIH.

3HaK «—« 0003HaYaeT 9T0 00paboTKa BOJBI HE TPeOyeTCs.

2. 3HaUYeHUE MHJCKCA HACHIINICHUs KapOoHaTOM Kanblis J ompenensercs B cooTBeTctBuu co CHull
2.04.02-84*, a cpemHue 3a TOJA KOHIGHTpPAIMK XJIOPHIOB CyIb(PAaTOB M JPYTHUX PACTBOPEHHBIX B BOJE
Bemwects — 1no I'OCT 2761. Ilpu mopcuere MHAECKCA HACBHILICHUSI CIIEAYET BBOJUTH IOMPABKY Ha
TEeMIIepaTypy, Ipyu KOTOPOH OIpenensieTcss BOJAOPOAHBIN moka3atens pH.

3. CyMMapHyr0 KOHIICHTPAIMIO XJIOPHIOB U CYJIb(}ATOB CIEIyeT ONpeaensaTh no Beipaxenuto [Cl ] +
[SO%]

4. Conepxanwne xmopuaos [Cl 7] B ucxomauoii Boxe cornacHo ['OCT 2874 we

JOIDKHO mpeBbIIath 350 mr/i a [SO%,] — 500mr/x.

5. Ucnonmp3oBanue AJsi TOPAYETO BOJOCHAOKEHHUS MCXOIHOW BOJBI C OKHCIsAeMOCThI0 Oomee 5 mr O/,
OIIpeIeJICHHON METOJIOM OKHCIICHHS OPTaHMYECKUX BEIECTB IIEPMAaHIaHATOM KaJusl B KUCIOTHOW cpere
KaK MpaBuIio, HE JOMYyCKaeTCs.

[Ipu momymeHuu opranamMu MuH3paBa BETHOCTH UCXOJHON BOJBI 10 35° OKUCIISIEMOCTh BOABI MOXKET
OBITH omymieHa 6oiee 6 mr O/n

6. [Ipy HadMuMu B TEIJIOBOM ITYHKTE Mapa BMECTO BaKyyMHOM JAea’paluu cleAyeT MpelycMaTphBaTh
Jica’palio Mpu aTMOC(HEPHOM JaBJICHUH C 00s3aTelIbHON YCTAaHOBKOM OXJamuTeleil Jea’pupoBaHHON
BOJIBL.

7. Eciiu B MCXO/IHOM BOJIE KOHIIEHTpAIHst CBOOOIHOM yriiekucaoTel [CO,]
npeBbImaBT 10 MI/i1, T ceayeT mocje BakyyMHOH Jieadpaliuyl IPOU3BOIUTH MOIIENIauiBanIIe.

8. MarnuTHast 00paboTKa MpUMEHSeTCs TpU O0IIel KeCTKOCTH UCXOMHOM BoAbl He Oosee 10 Mr-ske/m u
KapOOHATHOH KECTKOCTH (IEIOYHOCTH) OoJee 4 Mr-3KkB/J1. HanpsskeHHOCTh MAarHUTHOTO TIOJIS B pabodyeM
3a30pe MArHUTHOTO aIapaTa He A0JDKHA npeBbimath 159 (10° A/m.
9. ITpu comepxanun B Boze xenesa [Fe”*] Gonee 0,3 mr/i ciemyer npegycmar-
pHUBaTh 00E3KENEe3UBAHIE BOJIBI HE3ABUCUMO OT HAJIMYMS JPYTUX CIIOCOO0B 00pabOTKH BOJIBI.
10. CunmkatHyto 00pabOTKy BOJBI W TMOALICTAYUBAHHE CIEAYET NpeaycMaTpUBaTh ITyTEM
JI00aBJICHHS B MCXOIHYIO BOJLy pacTBOpa *HUAKoro HaTpueroro crekia mo ['OCT 13078.
11. TIlpu cpenHedacoBOM pacxojie BOJBI Ha ropsiuee BogocHaOxeHue Menee 50 1/4 neaspanunio
BOJIBI IPEAYCMAaTPUBATh HE PEKOMEHAYETCS.

HPUJIOKEHHUE 16

XAPAKTEPUCTUKHU ®OUJIBTPYIOIIEI'O CJI0S U TEXHOJIOI'MYECKHUE IOKA3ATEJIN

OUJIBTPOB
Haunmenoanue Enununa ITokazarenu
HU3MEpeHus
KpymHocTts 3epen MM 05-1,1
Haceimaas macca 1 M° cyxoro MaTtepnana T 0,6—0,7
Hacpinuas macca 1 M° BaHOro MaTepuana « 0,55

73



BricoTa citos M 1,0—1,2

JIMUTenbHOCTD B3PBIXICHUS MUH 15
VHTEeHCUBHOCTD B3PBIXJICHUS /(¢ M) 4
OnTuMaibHas CKOPOCTh (DUIIBTPOBAHUS M/4 20
[Totepst naBieHUs B CBEXKEM (UIIBTPYIOLIEM CIIOE Mlla 0,03 - 0,05
[ToTepst aBiIeHUsS B 3arps3HCHHOM CJIO€ Mepe]l POMBIBKOM « 0,1

MNPUJIOKEHHUE 17

JO3A BBOAUMOTI'O JKUAKOI'O HATPUEBOI'O CTEKJIA JIJISA
CUWJINKATHOM OBPABOTKHU BO/IbI

TTokazaTenu kauecTBa UCXOJHON BOJONPOBOTHON BOIbI Jloza
(cpemuue 3a roxm)
Wupnexc HachImeHus Konnenrparus, mMr/mn BBOAMMOTO KHJIKOTO
KapOOHATOM KallbI[Msl ~ COCITUHEHUH PacTBOPEHHOTO XJIOPUIOB U HATPHEBOTO CTEKIIA B
J mpu KpeMHHsL kucnopona 0, cynb(haToB nepecyere Ha SiO%3,
60 °C SI10%; (cyMMapHO) MI/TT
[CIT+[SO%,]
-0,5(J(0 o 35 JTrobas (50 15
-1,5(J (0,5 «15 « (50 35
J>0 «25 « 51—100 25
J>0 «15 « 101 — 200 35

¢ [Ipu KOHTIEHTpAIK B HCXOAHOH BOJIE COeAMHEHUI KpeMHus <15 mr/a (B mepec-
gere Ha SiO?3) 71038 BBOXMMOTO SKHIKOTO HATPUEBOTO CTeKJIa NoDKHA ObITh yBenmuwueHa mo [1JIK,
yKa3aHHOM B 1. 5.20 HACTOSIIETO CBOJIA MPaBUIL.

HPUJIOKEHHUE 18

METOIUKA PACYETA I'PA®UKOB PETI'YJIMPOBAHUSA IIOJAYHN
TEILIOTHI HA OTOIUVIEHUE Y IOTPEBUTEJIEN

A. PACYHET I'PA®UKOB ITIOJJAYM TEIIJIOTHI B CUCTEMBI OTOIIJIEHUA B
3ABUCUMOCTH OT NOI'OJJHBIX YCJIOBUI

J1s IpOMBIIUIEHHBIX U OOLIECTBEHHBIX 3[aHUH, [IPU pacdeTe TEIIONOTePb, KOTOPBIX HE YUUTHIBAIOTCS
OBITOBBIC TEIUIOBBIJCIICHHS, H3MEHEHHE 10/J]a4 TETUIOTHI Ha OTOIICHUE onpeensercs no Gpopmyne (puc.
1, muuus 1)

_Qu_ tl-tl

Q™ Qo t- t(1)

rae Qo— OTHOCUTENBHBIN TEMJIOBOM MOTOK HAa OTOIUIEHUE;

Qo — TeIIoBOI MOTOK HAa OTOIUIEHHE NIPU TEKYIIEH TeMIepaTrype HapyKHOTO Bo3yxa t,, BT;

Qomax — PACUETHBIH TETIOBOW MOTOK HA OTOIUICHHE TIPH PAaCUETHOM TeMIiepaType Hapy>KHOTO BO3/1yXa
JUTsI IPOEKTHPOBAHUS OTOIIEHUS ty, BT;

ti — pacdeTHas TeMnepaTypa BHyTPEHHETO BO3/lyXa B OTAIJIMBAEMbIX 3/IaHHUSX.
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Puc. 1. I'pa¢uku 0THOCUTENBHOI0 U3MEHEHUSI TENJIOBOT0 MOTOKA HA OTOoIIeHue Qq, B
3aBHCHMOCTH OT HAPY:KHOW TeMIepaTyphl ty A1 Pa3HOro TUNA NOTpeduTe el u crnocodoB

aBTOPEryJ1MpOBaHUA
1 — Ui IPOMBIIIJICHBIX U OOIIECTBEHHBIX 3[IaHHUN; 2 — JJIs KWIBIX 3[aHUi TPU pPeryIupoBaHuu 0e3
KOPpPEKLUU IO OTKJIOHEHUIO BHYTPEHHEH TeMmmepaTypbl OT 3aJaHHOW; 3 — JUIs >KMJIBIX 3JaHUM Tpu

PETYJINpPOBaHUH C KOPPEKIHEH IIO0 t;.

JJis sKUNBIX 37aHUH TpU pacyeTe M3MEHEHHs TEIIOBOrO TOTOKAa Ha OTOIUIGHHE B COOTBETCTBUHU CO
CHull 2.04.05-91 yunrsiBaroTcss GHITOBBIC TEIUIOBBIACHCHHS B KBAPTHPAX, KOTOPHIC B OTIHUHE OT
TEIJIONOTEPh Yepe3 OrpakKACHHUs HE 3aBUCAT OT BEIMYHMHBI t, . [loaToMy C ee TOBBIICHHEM OIS
OBITOBBIX TEIUIOBBIACICHUH B TEIUIOBOM OajaHCe JKHJIOTO 3JaHuS BO3PACTaeT, 32 CYET YEero MOYKHO
COKPATUTh TMOJa4yy TEIUIOTHI HA OTOIUICHHE IO CPABHEHMIO C ompenerneHueM ero no gopmyne (1). Torma
OTHOCHTENIBHBIH TEIUIOBOM TOTOK Ha OTOIUICHWE JKWIBIX 3JaHWH, OPHUEHTHPYSICh Ha KBapTHPHI C
YIJIOBBIMHA KOMHATaMHU BEPXHETO 3TaXka, IZie J0JIs OBITOBBIX TEIUIOBBIICICHUH OT TEIUIONOTEPh camast
HU3Kas, onpeaensercs no gopmysie

= =[1+D_14t.-(-25)}t.°"-t._0_14t[-(-25)
Q” tl_tu tl_tu t.‘tu (2)

rae t''—onTHManeHas TemmepaTypa BO3IyXa B OTAIUIMBAEMbBIX IMOMEIICHMSAX, HPHHHMAeMas C
Y4eTOM MPHUHATOTO CIIoco0a peryInpoBaHus;

0,14—nons OBITOBBIX TEIUIOBBIACICHUH B KBapTUPax C YIVIOBOW KOMHATOW OT TEIUIONOTEPh IS
ycnoBuil ty = —25 °C. llpu peryiupoBaHMH CHCTEM OTOIUICHHUS HOIJIEpXaHueM rpaduka mogadu
TEIIOTHI B 3aBUCUMOCTH OT t, 0€3 KOpPpEeKIMH MO TeMIIepaType BHYTPEHHETO BO3yXa, KOTJa CKOPOCTh
BETpa NpPHU pacyeTe TEeNNOoNnoTeph MPUHUMAETCS PAaBHOW pACUYETHOH, YTO COOTBETCTBYET NPUMEPHO
MOCTOSSHHOMY 00BbeMy HHQWIBTPYIOIIETOCS Hapy>KHOIO BO3JyXa B TEUYEHHE BCEr0 OTOIMUTEIBHOTO
nepuoja, t mnpuHuMaercs pasHoit 20,5 °C mpH t,, COOTBETCTBYOIIEH mapamerpam A. MOCTENEHHO
cHmkasch 70 19 °C ¢ noHmwxenueM t, 1o t,=ty, (puc. 1, nuuus 2).

Ilpu perynupoBaHUU CHUCTEM OTOIUICHHS C aBTOMAaTHYECKOH Koppekuueid rpaduka mojadd TErIOThI
Opyd OTKJIOHEHWM BHYTPEHHEH TeMmmeparypbl OT 3aJaHHOH, KOIrJa CKOpOCTh BETpa MpH pacuere
TEIIONOTEePh ~ NMPHUHMAMAETCS  PaBHOW  HYNIO, YTO  COOTBETCTBYET  COKpAIEHHIO  OOBEMOB
MHQHUIBTPYOIIETOCs HapYKHOTO BO3/IyXa, HO HE MEHee CAaHUTAPHOW HOPMBI IIPUTOKA, ti ' MPUHUMACTCS
pasHoit 21,5 °C. I'paduk wn3MeHEHHS OTHOCHTEIBHOTO TEIJIOBOTO IIOTOKA Ha OTOIUIEHHE Oyaer
NPEJICTABIATh COOOH NPSAMYIO MHUHHIO, MEPECeKaroNlyl0 Ooch abCIHcC B TOW e TOYKE, 4TO H IPH
perynupoBaHur 0e3 KOPPEKIHH 10 tj, a MpH t,; = ty OTHOCHUTENBHBIN TEIUIOBOMW MOTOK OyaeT paBHbIM 0,96
Qomax (puc. 1, muaus 3).

b. PACUET I'PA®UKOB TEMIIEPATYP TEIIVIOHOCHUTEJIA Y HOTPEBUTEJIA
HOJAEPKUBAEMbBIX IPU ABTOMATHU3ALIUN
CUCTEM OTOIUVIEHHUA

IIpn aBTOMaTH3aIMK CHCTEM OTOIUIEHHS 3aJaHHBIM rpadyK MOJauM TETUIOTHI OOECTIEUYMBAETCS ITyTeM
NOJ/ICpP’)KaHUA  PETryJIAITOPOM  COOTBETCTBYIOLIEro Tpaduka TemIepaTyp TerioHocuTens. MoryT
NPUMEHSATLCS  CIEYIONIMe  CIOocoObl  MoJjiepkaHus rpaduka  TeMmIeparyp  TEIUIOHOCHTES,
MUPKYJIUPYIOIIETO B CUCTEME OTOTUICHUS:

1 ) moanepkanue rpapuka TEMIEpPaTyp TEIUIOHOCUTENS B ITOJAIOIIEM TpYOonpoBoae — (o1;
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2) moamep kanne rpaduka TeMIEpaTyp TEMIOHOCUTENS B 00paTHOM TpyOompoBoae — (»;

3) mommeprxanune rpaduKa pa3sHOCTH TEMITEPATYP TEIUIOHOCHUTENS B 000X Tpydomposoaax ((=(o1 -(2.

[lepBoiii cioco0, HamboJiee pacHpoCTpaHEHHBIH 3a pyOekoM, MPHUBOAUT K 3aBBIMICHUIO IOJAYH
TEIJIOTHl B TETJIBIN MEPHOJl OTOMUTEIHHOTO Ce30Ha MpUMEpPHO Ha 4 % roJOBOro TEIIONOTPEONECHHs Ha
OTOIUICHHE BCJIEICTBHE HEOOXOAMMOCTH CIPSMIICHHS KPHUBOJHMHEHHOTO rpaduka TemrmepaTryp BOIBI B
MOIAI0IIEeM TPYOOIIPOBOIE.

Bropoii crmoco® pekoMeHIyeTcsl MPUMEHATh NpPU aBTOMATH3alUU CHCTEM, B KOTOPHIX BO3MOXKHO
W3MEHEHHE pacxoja IUPKYIHPYIOMEr0 TEIUIOHOCUTENs (HAampuMep, MPH TOIKIIOYEHUH CHCTEMBI
OTOIUICHHUS K TEIDIOBBIM CETSIM 4epe3 AIIEBATOP C PETYIUPYEMBIM CEUYEHHEM COILIa, C KOPPEKTHPYIOIIUM
HACOCOM, YCTaHOBJICHHBIM Ha TIEpEMbIUKE MEXKY MOJAOIIUM U 00paTHBIM TpyOompoBogamu). KoHTposb
TeMIIepaTypsl B 00paTHOM TPYOOIPOBOAE rapaHTHPYET HOPMAJIBHBIH MPOTPEB MOCIEAHUX MO X0y BOABI
B CTOSIKE OTOIUTENFHBIX IPHOOPOB.

Tpetwuii cioco6 Hanbonee >3pPeKTHBEH, TaK KaK MPU HEM MOBBIIIAETCS TOYHOCTh PEryIUPOBaHHS, U3-
3a TOTO, YTO IpadUK PasHOCTH TeMIeparyp — JUHEHHBIH, B OTIMYHE OT KPUBOJIMHEHHBIX TpaduKOB
TEMIIEpaTyp BOIBI B MOAAIONIEM H OOpaTHOM TpyOOmpoBogax cHCTeM oOToruieHus. Ho oH Moxer
MPUMEHATHCS TOJBKO B CHCTEMaX OTOIUICHHA, B KOTOPBIX ITONJEPKUBAETCS IOCTOSHHBIA Pacxo
HUPKYJIUPYIOIIEr0  TEIUVIOHOCUTENs  (Hampumep, TMpH  HE3aBHUCHMOM  IPUCOCAUHEHHH  4Yepe3
BOJIONIOJIOTPEBATENh WM C KOPPEKTHPYIOIUMH HACOCAMH, YCTAHOBIEHHHIMH Ha TIOAAMOMEM WIH
oOpaTHOM TpyOOIMpOBOJaxX CHUCTEMBI OToIUieHHs). [Ipu m3BEeCTHOM pacxoje BOABI, IMUPKYIUPYIOMIEH B
CHCTEME, 3TOT cIoco0 PerylMpoBaHus SBISACTCS Hauboliee TOUYHBIM, TaK KaK €llle YCTpaHIeT OUIHOKH B
nojayue TEIUIOTHl NPU HAJMYUK 3amaca B TOBEPXHOCTH HarpeBa OTOMHTENIBHBIX MPHOOPOB (TPU APYTHX
Croco0ax peryInpoBaHus MOAAEPKaHIE PacUeTHOTO TpadrKa MPUBEIET K epepacxoy TEIUIOTH U M3-3a
He3HaHUs (DaKTUUECKOTO 3HAYCHHUS MOKa3arelsisi cTerneHu m B GopMyine koddduImeHTa Teronepeaadn
OTOINHUTEIBHOTO PUOOpPa).

Ha puc. 2 u 3 npexacrasiensl rpaduki U3MEHEHUSI OTHOCHUTENBHOM TeMIepaTypsl BOJIBI B MONAOIIEM
C

©ly obparom T ~L/TpyGompoBomax CHCTEM OTOIUICHHS C MOCTOSHHOM LHPKYISIME BOMBI
(TemrmepaTypHOTO KpUTEpUS CHCTEMbl OTOIUICHHWS) B 3aBHUCHMOCTH OT OTHOCHTEIHHOTO TEIJIOBOTO
MOTOKa Ha OToIuieHHue (g, OMpeNeNeHHOro Mo pasfeny A HACTOSMICTO MPHIOKEHUS, U C yUETOM
BO3MOXKHBIX 3HAuU€HWH TIOKa3aTenss CTeneHH m B ¢opMmyne KodpUIMEeHTa TeIuionepeaadn
OTONMUTENFHOTO Tpubopa (31ech b namee ¢ WHAEGKCOM «T» — 3HAYSHHs TEMIIEpaTyp TpH TeKyIlen
TeMIIepaType HapyKHOTO BO3/yXa).

L S 1 N L |
ar A — ] —t | ! { i

] |
Puc. 2. I'padgukn u3MeHeHUsI TEMIIEPATYPHOI0 KPUTEPHsI CHCTEMbI OTOIJIEHHUSI 110 TeMIepaType
Tt

BO/IbI B NIO/IaI01LeM TPyOonpoBojae —[ T"'—t] AJIS1 Pa3JIMYHbIX 3HAYEHUH M0KA3aTeJIsl CTeNleH! M U
NPHU MOCTOSIHHOM HUPKYJISALIMHU TENJOHOCUTEISI B CHCTEMe

OTH PHUCYHKH WIIIOCTPUPYIOT 3HAYUTEIHHOE BIHMSIHWE HA CTENEeHb KPWUBOJIWHEHHOCTH TpaduKoB
Temreparyp BoJbl (PaKTUIECKOTO 3HAUeHUS KO PUIIMEHTa M, KOTOPBII 3aBHCUT OT THIIA OTOIMUTEIHHBIX
puOOPOB M crocoba MPOKIaAKK CTosKa. Tak. HampuMmep, B CUCTEMaX OTOIUICHHUS C 3aMOHOJIMYEHHBIMU
cTtoskamu U KoHBekTopamu «lIporpecc» cmemyer mpunumath m= 0,15, a B cucremMax OTOIUIEHHS C
KoHBeKTOpaMu «KombopT» U OTKPEITO MPOJIOKEHHBIMU cTosikaMu m= 0,32, B cucreMax ¢ 9yryHHBIMH
paauaropamu m = 0,25.
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Hcnonp3ys 3TH Trpaduky, HAXOAAT HCKOMYIO TEMIIEpaTypy BOIBI B IOJAIONIEM WIM OOpaTHOM
TpyOompoBoAe IpU pa3iIMYHBIX TEMIIEpaTypax Hapy)KHOIo Bo3ayxa: Ais TpeOyeMoi t, HaxoAsT mo
¢dopmynam (1) u (2) unm u3 rpaduka puc.l OTHOCHTENBHBIA PacXo/l TEIUIOTH Ha OToruIeHHe Qp, a

aor
B

L/_é; Yol [ [ 1]
r

P

N7 aun
N /( 4

or % as &8 a7  as as %
Puc. 3. Tpaduku M3MeHeHHs! TEMIIEPATYPHOI0 KPUTEPHs CHCTEMbI OTOIIEHHSI 110 TEMIIEpaType
2ot
BOJIbI B 06paTHOM TpyGonposoze * * L/ npu mocTosiHHOI MUPKYJ/ISIUH BOIbI B CHCTEMe

Mo HeMy — w©3 rpadukoB puc. 2 WIM 3 OTHOCHUTENBHYIO TEMIepaTypy BOJBL 3aTeM II0
HIKETIEPSUNCIICHHBIM (DOpMYJIaM — MCKOMYFO TEMIIEPaTypy BOJIBIL:

T; n [L](tm_ tl) + tlon

Tm_ tl

I: v [J:_Ltl—_](‘tz = tJ ¥ t:m

T,-t,

@)

(4)
3HaveHwus tj ¥ ;" IPUHUMAIOTCS] TEMH K€, UTO U TpH onpeeneHu Q.
Ha puc. 4 nupuBeneHbl Ui OMHOTPYOHBIX CHCTEM OTOIUICHHUs TpeOyemble TpadMKd H3MEHCHUS
oTHocuTenbHON Temmeparypsl Boabl B momaromeM (((og-t™)/(( -t) o6patHom (("t")((z -t)
tpy6onposoaax u ux pasaocth ((To-("2)/((o1 ~(2), 0603HAUACMBIE TaTee KpUTEpHEM (, U ONpe/IeICHHbIC

nucxons U3 obecreyeHus OAMHAKOBOI'O USMEHCHM TCINIOOTAAYX NIECPBLIX U MOCICAHUX I10 XOaY

Puc. 4. Fpadwmn HU3MEHCHUSA OTHOCHTCJIBHBIX TEMIIEPATYP TCIJIOHOCUTEIA B OZIHOprﬁllbIX
CHCTEMAX OTOIVICHUA NMPH KOJIUICCTBEHHO-KAYE€CTBCHHOM PEryJimipoBaHuu

BOJIBI B CTOSIKE OTONMUTENBHBIX MPUOOPOB. IIpy 3TOM B cucTeMax OTOIUIEHHS PACXO[ IMUPKYIAPYIOIIETO
TETUIOHOCHUTEINSI JOJDKEH M3MEHATHCS (KOJIMYeCTBEHHO-KAauYeCTBEHHOE PErYIMPOBAHNE) B COOTBETCTBUH C
rpaduKamMu, IpUBEACHHBIMH Ha puc. 5, I'paduku mocTpoeHs! No clieAYIOImUM GopMyiaM ISl pa3inyHbIX
m:
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mi

(30 1+m

G & (5)
rae Go, Gomax Pacxojl MUPKYIUPYIOIIECTO TEIUIOHOCUTEINST COOTBETCTBCHHO TPH TEKYINEH HapyKHOM
TEeMIIEpaType U pacueTHOMN JJIsl MPOSKTHPOBAHUS OTOTLICHUSI.

IIpn perynwpoBaHMM MOAAaYM TEIUIOTHI B CHUCTEMaxX OTOIUICHHS IIEHTPAJIBHBIX TEIUIOBBIX ITYHKTOB
(LITTI) TemnepaTypHbIie rpadUKH ONMPEASISIOTCS MO TEM K€ 3aBUCUMOCTSIM, KaK U JJIs CUCTEM OTOILUICHUS
OTAENBHBIX 3JAaHUM, MOJCTAaBIssl MHOE 3HayeHue pacueTHOd Temmeparypsl. Hampumep, mus LTII c
HE3aBHCHUMBIM MTPUCOETNHEHNEM KBapTaIbHBIX

T

)
|

a7 39 s as ar " s

Puc. 5. I'pa¢gmky n3MeHeHHsI OTHOCUTEIBHOT0 PAcX0/Aa BOAbI B OJHOTPYOHOI cucTemMe
OTOIICHHUS NIPH KOJIHYEeCTBEHHO-KA4YeCTBEHHOM PeryJHpOBaHUH

certeii otorutenust (=120 °C, a aus LITII ¢ 3aBucuMbIM tipucoeannerneM —(o; =150 °C.

Ecnn BeHTWISILMOHHAS Harpyska mnoTtpebuteneil, moakmoueHHslx K LTI, He mpessimaer 15 %
otonuTensHOU, Oonee ontumanbHBIM B L[TII ocTaercs perynupoBaHue 1Mo pasHOCTH TEMIIEPATyp BOJBI B
noJaromeM u oopatHoM TpyOompoBoaax (MpU pa3MEIIeHNH KOPPEKTHPYIOIMIMX HACOCOB HA MEPEMBIUKE
YCTaHABIUBAIOT JOMOJHUTENBHBIN PETYIATOP AJs CTaOMIM3allUi PacXo/a BOJbI B KBAPTAJIbHBIX CETAX).
Ilpu »TOM, coOmromas HPUHLMII OTPaHUYEHHs] MAaKCHMAalbHOTO pPAacXoJa CETeBOM BOABI Ha BBOJE
TEIUIOBOTO MYHKTA, JJIi KOMIIEHCAIlUM HEJOrpeBa 3/aHUM B Yachl MPOXOKIEHUS MaKCUMaJIbHOTO BO-
Jopazoopa rpaduk TeMIepaTyp, 3aJ1aBaeMblil peryisITopy, nopeimaercs Ha 3 °C MPOTUB OTOMUTEIILHOTO.
Torma B 9ackl MakCUMaJIbHOTO BoJopa3bopa rpaduk Bce paBHO He OyIeT BBLAECPKUBATBHCS, HO 3a CUET
NPEBBIICHNSI €0 B OCTaJbHBIE Yachl B LIEJIOM 3a CYTKU 3JaHHE IOJyYUT HOPMY pacxoja TerJIOTHI.
[MpumepHble TpaQuKH pETYJUPOBAHUS TOJAYM TEIJIOTHl JUIi YCIOBUH pacdeTHOW HapyKHOH
Temneparypsl MuHyc 25 °C nmpuBeieHsI Ha puc. 6.

Ilpu perynupoBanun mnomayu TemwioTel Ha ortomwieHne B LTI, xorma mnocTosHCTBO pacxoza
TEINIOHOCHUTEINST He olecrieunBaeTcss (OTCYTCTBYET KOPPEKTHPYIONIMKA HAcoC WM TIPU YCTaHOBKE
KOPPEKTUPYIOIIET0 Hacoca Ha MEepeMBIYKEe OTCYTCTBYET PETYNATOp CTaOWIIHM3aIlMM pacxoja BOIBI) U
CHCTEMBl OTOIUICHUS! TOACOCIMHEHBl K KBapTAJIbHBIM CETSAM Yepe3 3JIEBATOPHbBIE Y3IIbl, CIEAYeT
NoJ/IepKUBaTh rpaduk TeMIepaTyp BoAbl B oOpaTHOM TpyOompoBoze. [Ipu 3ToM 3HaueHue mapamerpa
(("t°™/((> -t;) cemyeT ompeaemnsTh HCXOS W3 COOTBETCTBHS H3MEHEHHS TEIIOOTAAYH B TIOCISIHHX IO
XOJy BOJIbI CTOSKAX OTONMTEIbHBIX PUOOPOB, T.€. HA OCHOBE 3aBHCUMOCTEH, IPUBEACHHBIX HA pHC. 3, U
dhopmyisr (4).

Ecnu BeHTwiIsinMoHHAas Harpy3ka mnotpeOurtenei, mnomkimoueHHbix k LTI, npesemmaer 15 %
OTOMHUTENBHONW (T.€. co3/aeTcs HEecTaOMJIBHOCTh HM3MEHEHHsS] TeMIeparypbl 0OpaTHOHW  BOJHI,
noctynatomeii B LTI, u u3-3a Manoil WHEPIMOHHOCTH Kalopu]epoB HE MOIMYCKAETCS CHUKEHHUE
TEMIIEPATyphl TETNIOHOCHUTEINS, TIOCTYMAIOIEr0 K HAM), TI0JJady TEIUIOTH B KBapTaJbHBIE CETH CIEIyET
peryarpoBaTh MOJJIEPKAHUEM TEMIIepaTypHOTo rpaduka B MOAAIONIEM TPyOOIpoBoie 0e3 MOBBIIICHUS
€ro M3-3a OrpaHMUYEHHs pacxoja ceTeBoi BoAbl. llocienHee BBINONHSAETCS B 3TOM ClIydae MUCXOAS W3
MaKCHUMaJIbHOTO YacOBOTO pacxoja TEIUIOThI Ha ropsyee BOJOCHAOXKEHHE M MyTEeM BO3ICHCTBHUS Ha
KJIanaH, U3MEHSIOINAN pacxo]l TeTUIOHOCUTENS Ha BOJOIIOJOTPEBATENh TOPSYEro BOJOCHAOKEHUS, a He
OTOIUIEHUS, YTO UMEET MECTO MTPHU MEHBIIIEH BEHTHIALIMOHHOMN HarpysKe.
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Puc. 6. I'padmxn n3mMeHeHHsI PAa3HOCTH TeMIIepaTypbl BOJbI B NOAAIOIIEM
U o0paTHOM TPYOONPOBOAAaX CHCTEMbI OTOIIeHUs (t B 3aBHCHMOCTH OT t,

1—3—(t = 150...70°C coOoTBETCTBEHHO HaBETpEHHas OpueHTalus (acaaa 3JaHHs, 3aBETPCHHAS H C
OTpaHMYCHUEM MaKCUMaJIbHOTO pacxoja Bojabl, 4—6 (t= 120...70°C, toxe; 7—(t= 105. .70 °C—
3aBeTpeHHast opueHTtaius, 8— (t= 95.. .70 (C—roxe

YCJIOBHBIE OBO3HAYEHUA

Qomax — MaKCHUMAaIIbHBIN TETIOBON MOTOK Ha OTOIUICHKE TIpH to, BT.

Q(o — TeruTOBO# TOTOK Ha OTOIICHHE B TOUKE M370Ma rpad)uka TeMIIEPaTyPhl BOJABI TP TEMIIEPATYPE
Hapy>KHOTO Bo3ayxa t,, BT.

Qumax — MaKCHUMAaIIbHBIH TEIUIOBOW MOTOK Ha BEHTUISIHIO TIPH to WK TIPH tyg, BT.

Qhmax— MAaKCHUMAaJbHBIH TEIJIOBOM IIOTOK Ha Tropsdyee BOJOCHAOKEHUE B CYTKA HAUOOJBIIETO
BOJIONOTPEOJICHHS 3a TEPUOJ CO CPEIHECYTOUYHOM TeMIlepaTypoil HapyxHoro Bosayxa 8 °C u MeHee
(oronmTenpHBIN TIEpuoN), BT.

Qnm — cpemHH TEIUIOBOM TOTOK Ha ropsdee BOJOCHAOKEHHE B CpEeJHHE CYTKH 3a HENENo B
OTONMUTENBHBIN IEPUOI.

Py — pacdeTHasi TeIUIOBas MPOW3BOAWTEIHHOCTh BOJOIOJOTPEBATENSI CHUCTEM OTOIUICHHS |
BEHTWJIANINY (TIPH OOIIUX TEIUIOBBIX CETAX ), BT.

P — pacueTHas TEIUIOBas MPOU3BOAUTEIBHOCTh BOJOIMOAOIPEBATEII JUIsl CHCTEM TOpsSYero
BoJOCHaOeHus, BT.

Qnt — TeroBbie oTepu TpyoomnpoBoaamu oT LITII u B cucremax ropsuero BOJIOCHAOKEHHS 31aHUN U
COoOpyXeHMi, BT.

Gomax — MaKCUMAJIbHBIN Pacxo/l BOJIbI, IIUPKYIHPYIOIIEH B CHCTEME OTOILICHUS ITPH tg, KI/4.

Ghmax, Ghm — COOTBETCTBEHHO MaKCUMAIILHBIA W CPEIHHIA 32 OTOMUTENBHBINA IEPHOJ] PACXOIBI BOBI B
CHCTEME TOPSIYEro BOJIOCHA0KEHHUS, KI/4.

Gy — PacuerHbIi pacxo;] BObI U3 TEILUIOBOW CETH Ha TEIUIOBOM IyHKT, KI/4.

Gymax — MaKCUMAIILHBIA PAcX0]] BOJIBI U3 TETUIOBOW CETH HA BEHTHJISAIINIO, KI/4.

Ggny Ggo — Pacuernsrit pacxom cereBoil (Tperomieil) BOABI COOTBETCTBEHHO Ha ToOpsIee
BOJIOCHA0KEHNE U OTOIUIEHHE KI/4.

G®p,— pacyeTHBIN Pacxo/l CETeBOH (IPEIOIIei) BOIbI Yepe3 BOIOIOI0TPEBATEb, KI/4.

Oh— MaKCHUMaJILHBIA PACUETHBIM CEKYH/IHBIN pacxXo]l BOJbI Ha Topsiuee BOJOCHAOKEHUE, J1/C.

F - noBepXHOCTh HarpeBa BOJIONOAOIPEBATENIS, M”.

to- pacueTHas TeMIiepaTypa HapyKHOTO BO3yXa JIJIsl MPOSKTUPOBaHus oToruieHus, °C.

t(, — TemmepaTypa HapyKHOTO BO3/yXa B TOUKE U3joMa rpaduka temmeparyp, °C.

Txy— pacdeTHas TemrepaTypa Hapy>KHOTO BO3AyXa JJIsl POCKTUPOBAHUS BEHTUISIIIUU 110 ITapaMeTpy
A, °C.

t. — Temmeparypa XOJIOIHOW (BOJOMPOBOAHON) BOABI B OTONMHUTEIbHBINA mepuoi (NpU OTCYTCTBUH
JaHHBIX npuHuMaercs 5 °C).

t - TeMIepaTypa BOJIbI, OCTYIAIOIICH B CHCTEMY FOPSAYEro BOJOCHAOKEHHUS OTPeOUTENIeH Ha BBIXOIE
13 BOJOIOJOTPEBATE/s HPU OJHOCTYIICHYATONH CXeMe BKJIIOUSHMS BOJOIOAOrpeBaTeici win nocie 11
CTYIIEHU BOJIOTIOIOTPEBATENS IPU ABYXCTyIeHUaTol cxeme, °C.

t"P., —cpenHss TeMmepaTypa Irperoleii BoIbl MEXIy TEMIEPaTypoil Ha BXOZE t™y M Ha BBIXOIE t 'y,
u3 Bogonoaorpesarens, °C.

t';;— TO e, HarpeBaeMOil BOIBI MEXIy TEMIEpaTypodl Ha BXoAe t'y M Ha BBIXOJE oy H3
Bogomnogorpesatens, °C.
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t; — TeMrrepaTypa HachIeHHOTO mMapa, °C.

t,' — TemmepaTypa HarpeBaeMoii BojbI Tocie ( CTYTEHH BOIOMOJOTPEBATENS IPH JBYXCTYIICHUYATOMH
CcXeMe MpHUCOoeIMHEHNsI BoAonoorpeasarenei, °C.

(t.p — TeMmepaTypHbII HaloOp MM pacueTHas pa3HOCTh TEMIIEPATyp MEXIy IpElollell 1 HarpeBaeMoi
cpenoii (cpemuenorapudmmaeckas), °C.

(t; (ty— cooTBeTCTBEHHO OOMNbBIIAS U MEHBIIAS PA3HOCTH TEMIIEPATyp MEXy TPEIOLIei U HarpeBaeMou
BOJIO Ha BXOJIC WJIM Ha BBIXOZE U3 Bojomoaorpesares, °C.

ti— cpeaHss pacdeTHas TeMIlepaTypa BHYTPEHHETO BO3lyXa OTAaIIMBAaeMBIX 31aHui, °C.

(;— Temneparypa cereBoil (Tperorieii) BOABI B TOAAIOIIEM TPYOOIPOBOAEC TEIUIOBOM CETH MpH
pacyeTHOU TeMIIEpaType Hapy>KHOTo Bo3ayxa tz, °C.

(01 — TO Xe, B OAarOIIIEM TPYOOIIPOBOIE CHCTEMBI OTOIIIeHHS, °C.

(; — T0 *&e, B 0OpaTHOM TPYyOOMPOBO/IE TEIUIOBOM CETH U MOCIIE CUCTEMbBI OTOIUICHUs 3aanuii, °C.

((z—m0 xe, B 0OpaTHOM TPYOOIPOBO/IC TEIUIOBOI CETH U MOCIIE CHCTEM OTOIUICHUs 3aanuii, °C.

((z — T0 ke, mocie BOIOMOAOTPEBATENS FOPSIIEro BOAOCHAOKEHUSI, OAKIIOUCHHOTO K TEIUIOBOM CETH
0 OTHOCTYIIEHYATON cXeMe, pekoMeHayercs npuauMaTth ((3 = 30 °C.

( — MIOTHOCTH BOABI IPH CPEIHEH TeMIepaType te, Kr/M®, OPHEHTHPOBOYHO MPUHUMAETCS PABHOM
1000 r/m’.

K — Kod(duument Temonepenadn, BT/ /m? ©C).

a; — KOO DUIMEHT TEIUTOOTAAYHN OT Pefolleii Bobl K cTerke TpyokH, Br/(M*( °C).

a, — TO e, OT CTeHKH TPyOKH K HarpesaeMoii Boae, Br/(m*(°C).

a,; — KOA(pOUIHMEHT TEIUIOOTAAYH OT KOHACHCHPYIOUIETOCS Mapa K TOPU30HTAJIBHOW CTEHKE TPYOKH,
Br/(m* ¢ (C).

(cT — TemIonpoBOIHOCT CcTeHKH TpyOKH, BT/ (M °C), mpunuMaeTtcs paBHoii: s ctanu 58 Br/(m °C),
st natyau 105 Br/(m °C).

(waxx — TO ke, crnost Haxumi, Br/(m (°C), npuHIMaeTcs pasHoi 2,3 Bt/ (M °C).

W,, — CKOpOCTb BOABI B TPyOKax, M/c.

W,zp — CKOpPOCTB BOJIbI B MEXKTPYOHOM ITPOCTPAHCTBE, M/C.

pr— TUIOIIA/Th CEUCHUS BCEX TPYOOK B OJTHOM XOJY BOJOTIOAOTPEBATEII, M.

fyp — IUIOMIANb CEYCHHST MEXKTPYOHOTO MPOCTPAHCTBA CEKIIMOHHOTO BOJOIIOOTPEBATEILS, M.

(cT — TONIIMHA CTEHKH TPYOOK, M.

(HaK —TOJIIMHA CJI0Od HAKWIIH, M, INPUHUMACTCA Ha OCHOBAHHWU OKCIUTYATAllMOHHBIX OJAaHHBLIX IJIA
KOHKPETHOTO palioHa C YYeTOM KadecTBa BOJBI, IPH OTCYTCTBHM JAHHBIX JIOIYCKAaeTCs NPUHUMATh
paBHoit 0,0005 m.

Dgy— BHYTpEeHHUI JraMeTp KOpIyca BOJAOTIOAOTPEBATENS, M.

dpy — BHYTPEHHHII THaMeTp TPyOOK, M.

diap — HapYXKHBIN JHAMETP TPYOOK, M.

d,— DKBUBAJICHTHBII JJMaMeTp MEKTPYOHOTO ITPOCTPAHCTBA, M.

(— xoaddunment 3¢ HeKTHBHOCTH, TEIIIO0OMEHA.

(— k020 duIMeHT, yIUTHIBAOIIHIA 3arps3HEHNE MOBEPXHOCTH TPYO MU onpeaeieHnn KoddduimenTa
TEIIONepeIaut B BOJIOTIOIOTPEBATENSX.

( — xo3(pduIMEeHT, yYUTHIBAIOIINI HAKUIIEOOpa3oBaHHWE Ha TPYOKax BOJOIOJOrpEeBaTeIeH MpH
OIIpeICIICHUH TTOTEPh IABJICHUS B BOJOIIOAOT PEBATENISX.

80



COJEPKAHUE

BBEIEHIE ..ottt 2
1. OOIIIHE TIOTOMKEHIIS. . ... e et tene et ettt et et e ettt et et e e et et e et e e et et e e e e et areeaenes 2
2. OObEeMHO-TNIAHUPOBOYHBIE U KOHCTPYKTUBHBIC PEIICHMSI . ... ueeeeeneenteaneaneeneaneannnns 4
3. [IpucoearHeHHE CUCTEM MOTPEOICHUS TEIUIOTHI K TETITIOBBIM CETAM. .. uuvuneenneneennennes 7
4. O6opynoBaHue, TPYOOTIPOBOIbI, ApMATyPa U TEIIIOBAST M30IAIIH . ..o vvveneeennreannennss. 14
BOIOMOIOTPEBATEIIH . . .ottt ettt e et e e e et e et e e e e e e e eaneeaas 14
HaACOCDL. . .. 15
JIAPPATMBI F DJTEBATOPBL. . . ..t eeveeteententeeaeentenae et enteeaeeneeaeaneeneeteeneeneenneaneensenes 17
| E 7 7 B o) e 1e): 1 1 7 S PR 17
TPYOOTIPOBOABI Hl APMATYPA. -+« e eneettentete et et e et e et et et e e ettt et et et e teeneeneens 19
RS (0T T @7 1010 01075 R 22
I 2100 (01 1001 (N0 1 0) 3 < H 22
6. OTtoruieHue, BEHTUIISIUS, BOAOTIPOBO U KAHATMBAIIHS . .. v vveeneeeneeenneennneanneannaanns 25
7. DIEKTPOCHAOKEHUE U DIICKTPOOOOPYTOBAHIE . ..o evveereenneenneenneennneenneennneanneennens 25
8. ABTOMATH3AIUS M KOHTPOIIB . . . ettt ettt eateenttentt ettt et et e et et e et e neeeaaeenaeenenes 26
RN (1 (S0 (5105 01028 7 0 ) S P 28

10. TpeboBaHus MO CHUKEHHUIO YPOBHEH IITyMa U BUOpAIUU OT pabOTHI HACOCHOTO
01007 )1 (0] 21 17 - (P 29

11. Z[OHOJ'IHI/ITGJ'IBHBIC TpeGOBaHI/IH K ITPOCKTHPOBAHUTIO TCIIJIOBLIX ITYHKTOB B 0COOBIX

MIPUPOJHBIX U KIIMMATHYECKHUX YCIOBUAX CTPOUTEIIBCTBA. ... nueeenneenneeanneenneennneenneennns 30
PailioHBI ¢ CEHCMUYHOCTBIO 8 1 9 OATIIOB. ...ttt ettt et 30
PailoOHBI BEUHOMEPBITBIX TPYHTOB. . . .t uttteenntteeennteeeannaeeenaeeeennaeeennteeeaaneeeanneeeanns 30
[ToAPAOATEIBAEMBIC TEPPHUTOPH . ... eeeneeneeententenee et enteteaneeteaaeeaeete et eneenneaneans 31

[IpocaioUHBIE OT 3AMAUMBAHMS TPYHTDL. .« .veeneteentteenteentte et eteeeate et enneeennianeeenes 31

[Tpunoxenne 1 MUHUMAaNbHBIE PACCTOSHUS B CBETY OT CTPOUTEIbHBIX KOHCTPYKIUI J10
TpyOONpPOBOIOB, 000PYIOBAHUS, APMATYPbI, MEKY TOBEPXHOCTIMHU TEIION30JISIIMOHHBIX
KOHCTPYKLIUH CMEXHBIX TPYOOIIPOBOIOB, a TAKKE ITUPUHA IPOXOIOB. . .nenereneneenanne. 31

81



[Ipunoxxenne 2 Meronrka onpeaesieHns pacueTHOM TEII0BOM NPOU3BOAUTEILHOCTU
BOJIOTIOIOTPEBATEIICH OTOTIJICHUS U TOPSYETO BOAOCHAOKEHUS . .. evvveenreennneanneennnannnenns 33

[Tpuoskenne 3 MeToiMKa ONpe/IelICHUs TapaMeTPOB ISl pacueTa BOJIOIOI0rpeBaTeliei
Lo XY a1 (515075 SO 34

[Tpunoxxenne 4 Merorka onpeaesieHns apaMeTpoB [l pacyeTa BOAOIIOI0IpeBaTeIen
ropsiYero BOAOCHA0XKEHUS, TPUCOEAUMHEHHBIX MO0 OJTHOCTYIEHYATON CXEME.......ueeunnn.. .. 35

[Tpunoxenue 5 Meroauka onpeaesieHus apaMeTpoB I pacueTa BOJONOA0TpeBaTeNen
ropsiYero BOAOCHA0XKEHUS, TPUCOEAMHEHHBIX MO IBYXCTYIEHYATON CXEME. ... .euueenaene... 36

[Ipunoxxenue 6 MeTtonrka onpe/esieHus napaMeTpoB sl pacuera BOJ0ONoIorpeBaTesneit
ropsiuero BOJOCHA0XKEHHUsI, MPUCOSAMHEHHBIX IO IBYXCTYIEHYATON CXeMe CO

CTaOMIIM3AIIUEH PACXO0IA BOJBI HA OTOTITICHHEC . . vv e eessenstenneeenneenneeenneenneeanneenneenneans 38

[Mpunoxenue 7 TemnoBoit u TUAPABIMYECKUI pacueT FOPU3OHTAIBHBIX CEKIIMOHHBIX
KOXYXOTPYOHBIX BOJIO-BOJISTHBIX TIOJIOTPEBATCIICH . ... vuvtteententeaneenieneeneannaaneannannns 40

MeTtoauka pacdcTa BO,Z[OHO,HOFpCBaTGHeﬁ ropsa4ero BO,Z[OCH3.6)KCHI/I$I
HpHMep pacueTa ajis ,HBYXCTYHCH‘laTOﬁ CXCMBI ITPUCOCIUHCHUA BOHOHOﬂOFpeBaTeHeﬁ
ropsa4ero BOI[OCHa6)KeHI/I$I C OrpaHM4YCHUCM MAKCUMAJIBHOT'O pacxoaa BOAbI U3 TEIJIOBOH

CCTHU HAa BBOA U PCryJIMPOBAHUCM IMOAAYU TCIUIOTBI HA OTOINICHUC. .......ooviiiiiiiieaat, 44

[Tpunoxenue 8 [TpuMep TEIIIOBOTO ¥ THAPABINYESCKOTO pacyeTa MIaCTHHYATHIX
BogonoorpeBareneit (Mo FOCT 15518).. o e e 52

TIPHMED PACHETA. ...ttt ettt ettt e e 56

[Tpunoxxenue 9 TernoBoit ¥ rTUAPABINYECKUI pacueT TOPU30HTATBHBIX MHOTOXOJIOBBIX
JUE:1010): 10061053040 8 (031 (0] iy o To): - N ) SN 63

[Ipunoxxenne 10 Metoauka onpeaeneHusi MaKCUMaJIbHBIX (PacuyeTHBIX) pacX00B BOJbI U3
TEILIOBOM CETH HA TEILIOBOM ITYHKT . ...t uttetttntt ettt et et et e aiee et enaeeeaae e 65

[Ipunoxenue 11 TpyOst mo HT/I, pekoMeH1yeMble K MPUMEHEHUI0 IPU TPOEKTUPOBAHUU
TEIIOBBIX ITYHKTOB. . ..ttt tuttntte ettt ettt ettt ettt et ettt e et e et e et e et e eaa e et enaeennen 67

[Ipunoxxenue 13 IIpenensl TPUMEHEHUS APMATYPBI U3 UYTYHA. . ..venneenneeenneennnennneaennns 71
[Tpunoxenune 14 Ilepeuens anp0omoB otpaciesoit YTII TOII TXT-05 u TOIT TXT-05-11
UTSL MICTIOJTB30BaHUS MPH MTPOSKTUPOBAHUHU TETTIOBOI M30JISIIIUU TPYOOIIPOBOIOB, apMaTyphI

1 00OPYAOBAHUS B TETUTOBBIX TTYHKTAX . .« ueteneetenteneentatetenteneetetenaeneenenaeneeneanean 71

[Tpunoxenue 15 Beibop croco6a 06paboTKH BOIBI ISl IIEHTPAITM30BAHHOTO TOPSYETO
BOJOCHAOKEHUS B 3aKPBITHIX CHCTEMAX TETITOCHAOIKEHUS . . ... v vt eneeneeaneeneeneaneannanennnn 72

[Tpunoxxenue 16 XapakTepucTUKu GUIBTPYIOIIETO CIO0S U TEXHOJIOTUYECKHE TTOKa3aTeNn
4001025y ) - 7 73

82



[Mpunoxxenue 17 Jlo3a BBOAUMOTO )KUAKOTO HATPHUEBOTO CTEKJIA JIJIsl CHITUKATHON 00paboTKH

[Mpunoxxenue 18 Meroauka pacuera rpagKoB peryIHpOBaHKs I0Ja4H TEIUIOTHI Ha
OTOTUICHUE Y TIOTPEOTMTEIICH . ... vt ettt eitet e et ettt et e e et et e te et et e eaeeeenaaaas 74

83



