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Ilocesswaemcesa namamu
Joyapda benyosuua Xuoca

Memooduueckxue pexomendayuu
7.0 ONMUMUIAUUU 2UOPABAUUCCKUTL U MEMNEePAMYPHBLE
PeHCUMO8 PYHKUUOHUPOBAHUSAL OMKPBLMBLL CUCTEM
Kommynaasvbrnozo menaocrnadbdiiacenusn

Memoduueckue pexomeHOAYyUU NO ONMUMUIAYUUU
2UOPABAUYLECKUL U MEMNEPAMYPHBLL PeHUMO8 PYHKUUOHUPOBAHUS
OMKPBIMBLL CUCMEM KOMMYHAABHOZO0O MenaocHadMscerHusa
pa3zpabomans. € UcCNoOadv308aHUeMm Pe3yabmamos padbom,
8bINOAHEHHBIX 3AO “PockommyHanepzo0” HA npomaxiceHuu paoa aem,
UYHEHUA ONBLMA IKCNAYAMAUUU MAKUXL cCUcCmem KOMMYHAAbHBLMU
MEeNAOCHAOH AW UMU OP2AHUIAUUAMU.

MemooOuueckue pexomenHdayuu npedHa3HaAUeHb., O
UCNOABIOBAHUSL 8 NpaKmuyeckou padome KOMMYHAADBHBIMU
menaocHabxcarnuwumu opzarusayuamu. JMlxr npumerenue nosgonsem
ONMUMUIUPOBAMD PEHUMBL PYHKUUOHUPOBAHUS MENN0BBLL cemeu
OMEPLIMDBLL CUCMeM KOMMYHAABHO20 MENAOCHADHCEHUS U cucmem
MENAOCHADHCEHUA 8 Ueaom, mnNo8blicumsd 3PPEeKMUBHOCMD UL
PYHKUUOHUPOBAHUAL U NOAYUUMD IKOHOMUUECKUU aPphPerkm
OCYUWLeCMBACHUA ONMUMAABHBLL PEHKUMOE, CKAAOBLEANOWUUCST U3
AuxKeudayuu nepepacrooa monausa, a maxKice cee0eHusl K MUHUMYMY
causa 600bL, oCcMbL8UWEU B8 MECMHBLX Ccucmemaxr opauezo
8000CHADHCEHUSL.

I[Ipumenenuem Memooduueckux pexomeHoauuu odecnedusaemcs
edUHDBLU NOOX00 K paspabomxe u 8HEOPEHUIO ONMUMAABHBLEL PEHCUMOE
PYHKUUOHUPOBAHUA YKAZAHHDBLL CUCTNEM.

IIpu paspabomke Memoduueckux pexomeHOaUuUul Yumensl
NPedaoHCeHUA PA0A CNeUUAAUSUPOBAHHBLX opzaHudayuu (OO0
“IHoaumepm”, OAO “Pupma OPI'PIC”, 3A0 “Bexmop”, HayuHo-
eHedperHueckas pupma “HMnmexasnepzo M” ), daswux padbome é ueaom
NOAOHCUMEABHYIO OULHKY .

Memoduueckue pexomeHdayuuu pa3padbomans. N0 uHUYUAMUBE U NPU
Yuacmuu SacaAYHeHHoz0 sHepzemuxa Poccuuckou Pedepauyuu 3. b.
Xuxma, pabomaswezo zeHepaavbHblm OJupexmopom SAO
“PocKxommyHaHepzo”.
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BBEJIEHUE

B Poccuiickoin Pegepaliuy MIMPOKO PaACHIPOCTPaHEHbI OTKPBIThIE CUCTEMEI
TenJocHaDXKeHuA, B KOTOPBIX ropAdYee BOAOCHaADXKeHMe OCcyllecTBJAAeTCA
BOJOpa3bopoM HeNocpencTBEHHO M3 TPyOONPOBOLOB TEILJIOBBIX ceTel. Takue
CUCTEMBI TelJoCHADKeHNA (PYHKIMOHMPYIOT BO MHOTMX ropozax cTpaHbl. CaHKT-
ITetepbypre, Exarepuubypre, Acrtpaxany, Momxap-Osae, TonbaTTM UM MHOTUX
npyrux (mpumepHo 50% cucteM TeriocHabKeHsT — OTKPBIThIE CUCTEMBI).

B coorBercrBuM ¢ TpeboBanmaMu CHwull 2.04.01-85* “BryTrperHuni
BOAONIpPOBOL ¥ kKaHagma3aumsa 3pganmii. |[1] m CII 41-101-95 “llpoexrTruposanue
TEIlJIOBBIX IIYHKTOB  |2] MECTHBIE cuCTEeMbI I'OPAYUEro BOAOCHADIKEeHNA IIPaKTUYeCKHU
BCeX 3JaHuil, 0JsA obecrieyeHusd B Ji000e BpeMsAa CYyTOK HeoDXoaMoM TeMIlepaTy phbl
ropgyell BoAbl Yy BOoHopas3bopHbIX HOpuOOPOB, JAOJKHLI OBITL OCHALIEHBI
MMPKYJIAIMOHHBIMU CTOAKaMM 1 TpydonmpoBomamMyu, T.e. IUPKYJIAIMOHHBIMU
KOHTypaMu. HKpome Toro, 3a cueT BKJIOUYEHMA IIOJOTEHIeCylnuTeJiell B
MPKYJIALVOHHbBIE KOHTYPBI, ODecrieynBaeTca OTOIJIeH e BAHHBIX KOMHAT.

[IpakTHKa T1I0Ka3ajla HeyAOBJETBOPUTEJbHOE QMYHKIMOHUMPOBAHME
OTKPBITBIX CHMCTEM TEILIOCHAOMKeHMUa ¢ HMPKYJIAIMOHHEIMM KOHTYPAMU B MECTHBIX
CCTEMAX ropsaduero BOLOCHAOXeHMA: IIPM OTHOCUTEJIEHO BLICOKON TeMIlepaType
HapPysKHOI'0 BO3AyXa B OTOONMTEJbHOM IIeproAe OTalJmuBaemble 3JaHUA
HeJOrpeBalTes, I[IPM HM3KOM TeMIepaTrtype — IeperpeBarTcsd HOpU IIOJHOM
[IpeKpallleHuH UPKYJHAIIMU B CUcTeMaX ropAYero BOgoCHabKeHMA.

HeynoBaeTsopuUTeabHOE (DYHKLIMOHMPOBAHME TEIJIOBLIX CeTell M CUCTEM
OTOILJIEHUSA IIPUBEJIO K TOMYy, dYTO B OOJBIIMHCTBE OTKPBITBIX CHUCTEM

TeNJOCHaOKeHnAa HUPKYJIALNMOHHbIE KOHTYPBbI B MECTHBIX CUCTEMaX TOpsidero
BOZOCHAOMKeHUA ObLIM JIMKBUAMPOBAHbLL OTO IIOBJEKJIO 3a coDolM 3HaYUTEJbHBIE
[IOTEPM TEIJIOBOM JHEePITMM M TeIJIOHOCHUTesd (ceTeBOoll BOAbl) M3-3a CJMBA
OCTRIBIIIE} BOJABI Yepes Bogopa3bopHbie MpubOPLL.

HeymeHnne 3KCIIyaTMpPOBaATh OTKPBIThIE CHMCTEMbI TEIIJIOCHADKEHUA B HEKOTOPBIX
ropogax 3acTaBuJIO0 Jake Ipeobpas3oBbIBATE 3TU CUCTEMBI B 3aKpPBIThIE IIyTEeM
YCTaHOBKM TeIJIOOOMEHHUKOB IJdA ropAdero BogocHabiKeHns B IoABaJax 3JaHUIA
JTO NPUBEJIO K NPEeKpalleHUI0 (pYHKIIMOHUMPOBAHMA NUPKYJIAILMOHHBIX KOHTYPOB
(M3-3a OTCYTCTBMA CIEUMAJbHBIX LMPKYJIAIIMOHHBIX HACOCOB) U YBEJIWYEHUIO
3aTpaT BOAOIIPOBOAHOM BOABI B cpegHeM B 1,0 pasd3a — TaKMe BCJe[CTBME CJIMBA
- norpeburesaMu ocThIBLIEN BOILL IlpeBpaliieHrie OTKPBITBIX CHUCTEM B 3aKpPbITLhIE
IPUBEJO TaKXe K HeJOUCHOoJAb30BaHMID O000OpyHoOBaHMA YCTAHOBOK
xuMBogoouncTEM (XBO), neaspammm, 6aKoOB-aKKYMYJIATOPOB, YCTAHOBJIEHHBIX Ha
VCTOYHMKAX TeIJIoCHADxeHnA. CHU3MIMCH JOJI'OBEYHOCTH M YMCTOTa MECTHBIX
CUCTEeM TIOopAYerc BOJOCHADKeHms, T.K. BOIOIIPOBOLHAA BOJA, arpeccuBHAA K
MeTaJly TPyD, He IIpoxXoiuT Toit oO0paboTKM, KOTOPOM OHa IogBeprajiach Obl B
ycTaHOBKax XBO Ha MCTOYHMKaxX TeriocHab»keHnA. Kpome Toro, ceTh XO0OJIOAHOIO
BOOOIIPOBOZA, He paccudMTaHHad Ha pPacxXxoZ BOALI TopAdYero BOAOCHADMKeHMH,
HarpyskaeTcs 3TMM pacxogoM, YTO IIPUBOOUT K IIaJeHMUIO OaBJEHUA BOIbLI BO
BHYTPUIOMOBLIX CHICTEMaX XOJIOOQHOIO BOAOCHa0KeH M.



IIpn ncrounurax terocHabxenua TOL (remnodmKalMOHHBIE CHUCTEMBI)
IIOTEPAHO TEePpMOAMHaAMHUUYECKOE TINIPEeMMVIIEeCTBO OTKPBITBIX CUCTEM
TeriocHabOKeHmA T1epes 3aKpPbITBIMM — BO3MOXXHOCTB MCIIOJIB30BAHMA JJIdA
ropAYero BomocHabxkeHuA orpaboraBiiero napa TypOMH, 0XJaxXJaeMOro Telephb B
KOHIZeHcaTopax UUPKYJAAIIMOHHOM BOJOI, TeIJoTa KOTOPOU IIPOCTO
BbIOPAChIBAETCA Yepes3 rpafyipEM B aTMoCcdepy.

Pa3zpaboTka ruapaBJanM4YeCcKUX PEeXMMOB (MYHKLMOHMPOBAHUA TeIJIOBBLIX
ceTel OTKPBITBIX CHUCTeM TeriocHabyxeHusA, B coorBeTcTBUM co CHull 2.04.07-86*
“TentnoBpie cetm’ [3], moJssxHa OBITH OCHORAHA HA TUAPABJMYECKOM pacyere
TEeIIJIOBBIX CeTelM ¢ yUeTOM CPpeIHEeN YaCcOBOM HATPY3KM ropAYero BOAOCHaDKEeHNsd, B
3aBJMCYMMOCTM OT TEIIJIOBOTO IIOTOKA B CUCTeMe TeIlJIoCHab)KeHus (ee TeIrJIoROM
MOIIIHOCTHM), a TaKMe, [JA OTIeJbHBIX I[norpeduresell TENJIOBOM SHEPTUH,
OTHOLUEHMUA MX MaKCHMMaJIbHOM YaCOBOM TeIlJIOBOM HArpPys3KM TOpsAYero
BOJIOCHADEeHMA M pacudeTHOM YacCOBOIM TEeIJIOBOM Harpy3Ku oToIjieHusa. Pacxon
TEILJIOHOCUTEJIA, MMEWIIMN MecTO B TpybonmpoBogaxXx TeILIOBOM CeTU IIpu
(P YHKLIMOHMPOBAHUY IUPKYJIAIMOHHEIX KOHTYPOB B MECTHBIX CHCTEMAaX rops4ero
BOJOCHADKEeHUA, He YIYUThIBAETCH.

ATOT crocod omnpepeneHMA pPacyeTHOM YaCOBOM HArpy3KM MOMKeT ObITh
IpuMeHeH AJasa BbIDOpa IMAaMETPOB TPYOOIPOBOAOB TEIJIOBBIX CeTeM HOpU MX
IPOEKTUPOBaHNM, HO He COOTBETCTBYET peaJibHbIM JKCIIJIYaTallMOHHBEIM peXKlMaM,
BO3ZHMKAKIOMM B TeNJOBBIX CeTdAX I10X BJIMAHMEM Bojgopasbopa wu
(PYHKIMOHUPOBAHUA HUPKYJIALMOHHBIX KOHTYPOB B MECTHBIX CHMCTEMAX ropAdero
BOOCHADXEeHNMA.

B cumny wM3J0XE€HHOro Bbllle, IlIeJbl0 HacToAulel paboTel sABJsAeTCA
cocTaBJIeHMEe MeTOAMYeCKMX PeKOMeHJallyM OJA OIITUMU3AalINM TMAPABJINYECKUX U
TEMIIEPAaTYPHBIX PeXMUMOB (QYHKIMOHMPOBAHUA TEILJIOBBIX CeTell OTKPLITHIX
cycTeM KOMMYHAJIBHOTO TeIJIOCHAOMKeHMA ¢ IUPKYJIALMOHHBIMU KOHTYpPaMHu B
MECTHBIX CHCTeMaxX TIopAYero BojaocHab)keHMA nyrteM pas3paboTku u
OCYLIIECTBJIEHUA PAlMOHAJILHLIX PEXUMMOB DYHKLUMOHMPOBAHMUA TEIIJIOBBIX CeTell C
[IPYMEHEeHMEeM COOTBETCTBYIOILIMX OTHUM PeXXMMaM TeMIepaTypPHBIX TrpaduUKOB
[IEHTPAJILHOIO PeryJiMpoBaHmd OTIIYCKA TEIIJIOBOY SHEPI'MUN.

MeTognyueckue pexoMeHzauum pas3paboraHbl B KadeCTBE IPAKTUYECKOrO
nocobuAa AAA KOMMYHAJBbHBIX TENJO3HEPreTUYeCKUX IMHIpennpuATuin,
KCIJIATUPYIOIIMX OTKPBIThIE CHCTEMBI TEIIJIOCHADMKEHMA, a TaK»Ke CIIenMaJIlICTOB,
3aHMMAIOIIVIXCA OITHMMM3AIIMEeN DJSKCILIYaTAalMOHHBIX PEXKMMOB TEIJIOBBIX CeTeN
cUCTeM LEeHTPpaJIM30BAaHHOIO TenJocHabxXeHUsA, UM JOJKHBbI 3aMEHUTDH
“PexoMeHIZAnMMU II0 IOBBILIEHUIO 3(OGEeKTUBHOCTU paboTbl OTKPBITBIX CUCTEM
EHTIM30BAHHOIO TenyocHabykenns , yreep:kaeHHbIe B 1977 r. MUMHKMIKOMX030M
PCPCP.

B MeTognyeckux peKOMeHIalMAX NOPMMEHEHbI CJIeAYIOIIME OCHOBHBIE
[IOHATUA M YCJIOBHBIE 0003HAYEHUA:

* cucmema KOMMYHAABHO20 MeNnA0CHADHCeHUA — COBOKYIIHOCTL 00 beMHe-
HHBIX OOIIMM ITPOM3BOACTBEHHBIM IIPOI[ECCOM MCTOYHMUKOB TEIJIOCHADXKeHM A
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JI TEIIJIOBBIX CE€TEeN HAaCEJIEHHOIO MYHKTA, 3KCIJIYyaTUPYEMBIX TEeIlJIOOHEPTETUYECKOMN
OpraHM3anyen XMMUINIIHO-KOMMYHaJbHOI0 KOMILJIEKCA;

¢ PACUEMHAA UACO8ASA MENA0BAS HAZPY3IKA NOMPEdUMENLI TENL080U
IHepeuu — CyMMa 3HAYEHUNM UYaCOBOTO TEILJIOBOro IIOTOKA II0 BHMAAM TeILJIOBOIO

rnorpedbJjeHnst (OTONJIEHME, NPUTOYHAadA BEeHTUJIANUA, ropAdee BOAOCHaADMKeHUe),
OIpesesJeHHbIX IPY PACYETHBIX 3HAUEHUAX TEMIIEPATYPEI HAPY KHOTO BO3AyXa IJIA
IIPOEKTHPOBAHUA KaXKJ0TI0 U3 BUAOB TEIJIOBOTO NoTpediieHud, M CpegHero 4acoBoro
3a HeJeJIlo HadeHMA TeIJIOBOro IOTOKa Ha ropAdYee BOAOCHADKeHue,

¢ PACUEMHBIU YACOB0U PACTO0 MENAOHOCUMEAS HA OTNONACHUE
(MPUMOYHYIO 8CHMUAAYUIO) — 3HAUYEHME 4YaCOBOr0 pacxoja TeIJIOHOCUTEeJA Ha
oTomnJieHue (IIPUTOYHYI BEHTUJAUMIO) NPM 3HAYEeHUM TeMIIepaTypbl HAaPYXKHOIO
BO3AyVXa IJA INIPOEKTHUPOBAHMUA, PaCUETHOM [OJA IIPOEKTUPOBAHUA OTOILJIEHUA
(IPMTOYHON BEHTUJIALIMNA);

¢ PacuemHunblu 4aco8ou pacxrod menaoHocumens Ha 2opaiee 6000CHad; Ce-
HUe — 3HAYEHME YaCOBOTO pacxofia TelJIOHOCUTENd Ha ropdadee BOIOCHADMKEHUeE,
COOTBETCTBYIOIIlEE CpeHEMY 3a HeleJ10 3HAYEHMIO YaCOBOro TEelJIOBOIO ITOTOKa Ha
ropAadee BOJOCHaADIKEHME IIpy 3HAYEHMM TeMIepaTypbl HAPYKHOTO BO34yXa,
COOTBETCTBYIOIIIEM TO4YKE M3JIOMa TeMIEepaTYPHOro rpadura pPeryJJuMpoBaHUA
TeIlJIOBOM HATPY3KU,

¢ UYUPKYAAUUOHHDBLU PACTOT MENAOHOCUMENS - PACXO]] TOPAYE BOJHI,
IIMPKYJIUPYIOILITEN B MECTHBIX CUCTEMAX MrOPAYEro BOAOCHAO K eH A,

¢ CPedHsR HaAC08as 30 Hedear Mmeniosas Ha2py3Ka 2oparezo 8000C-
HAOHCeHUA — YaCTh TEILJIOBOM SHepPruM, UCIOJIb3yeMOM Ha ropAYee BOOOCHADXKeHMe
3a HepgeJaw, coorBercrBywomaa 1/71T, rome T — 1npoJdoJKUTEJbHOCTH
(PYHKLIVMOHUPOBAHNUA CUCTEM IrOPIYEro
BOZOCHA0KeHMA B HeleJIo, 4;

¢ CpPedHsas ©acosas 3a Hedearo maccosas (8eco8as) HazpPY3Ka 20Piuezo
8000CHAbMICeHUA (cpedHeHedeavHblu 6odopa3bop) — 168-a YacTh KOJMYeCTBa
TEeIIJIOHOCUTEeJA (CeTeBOM BOAbI), MCIOJb3yeMOro 3a HeJgeJ Ha ropsadee
BOLOCHaOKeHMe Boaopas3bopoM HENoCpeACTBEHHO M3 TPYOOHIPOBOIOB TEIJIOBOM
ceTH (HermocpenCTBEHHBINM Boaopasdop);

o wmecmHbid (UHOUBUOYANBHDBLU) menaogou nyHKxm MTII (UTII) — y3en
IpucoegMHeHUMA K TpyOompoBogaM TeEIIJIOBOM CeTu MECTHBIX CUCTeM
TernJionorpedbyseHna (OTOHJEeHMUA, NPUTOYHOM BeHTUJAIUU, TOPAYEro
BOgocHabxkeHmuA) oThgeJbHoro 3xaHua wuam  ero yvactu; B MTII (MTII)
OCylLIeCTBJAETCA Npeodpa3oBaHMe BHJA TEIJIOHOCUTENA MJIM €ero IiapaMeTpOB,
pPeryJnMpoBaHMe pacxola TeIJIOHOCUTEJIA U pacllpeselieHye ero Mexy CUucTeMaMn
TenJonorpebyaennus, OTKIW4YeHUe (IOAKJIIYEHME) MECTHBIX CHCTEeM
TeruionorpebisieHnsA, 3aI0JIHEHNE M IIOANIUTKA MECTHBIX CUCTEeM TeIlIonoTpedienns,
y4yeT TeILJOBOTO II0TOKa U TeIIJIOHOCUTEJIA, 3alliMTa MeCTHBIX CUCTeM OT aBapUMNHOTIO
IIOBRILIEHUA ITapaMeTPOB TEeIlJIOHOCUTeNH,



o [lenmpaavrwviu (2pynnosou) menaosou nywxkm LTII (I'TIT) — ysexa
NpUCOeOMHEeHNA CUCTeM TeIluonorTpebienmna aByx wiam 0oJiee 3OoaHUM, T
ocyuiecTBIAITCA DYHKIMM, He npeayceMmorpenHbsie B MTII (MTII);

¢ k— xKosduumMeHT Tenjonepegadun HarpeBaTeJbHOro npubdopa,

2 0
KxaJsi/m u C;
¢ F — nmjomansr MTOBEPXHOCTUM TelnygooOMeHa HarpeBaTeJbHOTO
2
npubopa, M,
¢ At — pa3HOCTh CpefHel TeMepaTypbl HarpeBaTeJbHOro Ipubdopa n
BO3/1yXa BHYTPU OTaAllJIMBaEeMbIX 3aHUM (TeMIlepaTyYPHbIN Ha-

nop),OC;
@ N — INPONOJIKUTEJILHOCTh (PYHKIUMOHNPOBAHUA HArPeBaATEJIbHOI'O IIPU
bopa, 4;
o t,, m t, — TeMmIeparypa TEIJOHOCUTEJd Ha BXOJAE M BBIXOAE

0
HarpeBaTeJbHOro npmubopa, C;

0
¢ t — TeMmimepaTypa HarpeBaemoro Bosnyxa, C;

® G — pacxoj TeIJIOHOCUTEeJIA, KI'/Y4;
0
® ¢ — TemyI0eMKOCTB TeIIOHOCHUTeNA (BOAbI), KKaJl/Kr C; IIpyu pacderax C

IOCTAaTOYHOM CTEeIIeHbI0 TOYHOCTU IIPUHMMaeTcA ¢ = 1 KKaJ/ KI‘UC;

®  — OTHOCUTeJIbHasA TeIJooThada HarpeBaTeJbHOro Inpubopa, T.e.
OTHOLUEeHMEe TeIJooTIauyy, HeoDXOAMMOM HOPM HNPOM3BOJIBHO
BEIOPAHHOM perxkuMe PYHKIMOHMPOBAHMA, K paCyeTHOM TenJjooTraye
[IPpM PacyeTHOM 3HAa4YeHMM TeMIlepaTypbl HAPYMXHOrO BO3AyXa OJA

[IPOEKTUPOBAaHUA OTOILJICHW A,

0
o { . — CcpenHsAsA TeMIlepaTypa HarpesaTeJabHOro npubopa, C;

IT

o & — TO JKe, IIPM pacCyeTHOM 3HaA4YEeHMM TeMIIepaTypbl HAPYXXHOIO

Imuao

0
BO3YXa JJIA IPOEKTUPOBaHMUA oTorienusa, C;

m
¢ — USMCHHAKIAACHA 9alTh IIOKa3aTeJAd CTeIIeHHM, OITpeacJAaenMasd 11PA

MCHBITAHUAX HArpeBaTeJbHbIX IPUOOPOB;
¢t M t, — OpOMEXYTOYHOE M pacdeTHOE [OJdA I[IPOKTUPOBAHUS

)
OTOIJIEHUST 3HAYEHMUHA TeMIlepaTyphbl HAPY»KHOro Bo3nyxa, C;
¢ t, u t, — TeMmeparypa TeEIJIOHOCUTEJIA B IOJArlleM M o0paTHOM

- 0
TpybonpoBOoax TersoBo cet, C;
® {, — reMriepaTypa TEIJIOHOCUTEJH II0CJIe 3JIeBaTopa, lepes CUucTeMou

{
oTorienus, C;
®t. .t ut, — TOXKe, IpM pacdeTHOM 3HaAYEHNHM TEMIIEpaTYPhl HAPY XK~

0
HOT'O BO3/lyXa IJIA NIPOeKTUPOBaHMA oTonJaeHnd, C;
¢ t, — TemmepaTrypa BOAbI, IIOCTYIAIOIEI Ha ropA4dee BOJOCHaDXKeHMe,

0 0
C; npuaumaerca t, = 60 C;
® I — OTHOCHUTEJIbHBIM TEIlJIOBOM NOTOK HAa OTOILJIEHUEe, T.e. OTHOILIIeHue
haKTHMYECKOT0 TEIJIOBOI'0 IIOTOKA Ha OTOIIJIEHME U TEILJIOBOTIO M0~

TOKa, He00X0AMOT0 IIPU IIPOM3BOJIBHO BEIOPAHHOM 3HAYEHUU (
(Min t) oJia noasep > alHuA B OTallJIMBaeMbIX 31aHMAX HOPMaTUBHO-
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ro 3HaYeHMA TeMIlepaTypbl BO3Ayxa t;;

Yopt —~ OITMMAJIBHBIM OTHOCUTEJIBHBIM pPacXoJ TeIUIOHOCUTENA B

cyucTeMe OTOILIeHMA, T.e. OTHOLIeHHMe TpedyeMoro pacxoja TeIlJo-
HOCUTEJIA B [IPOU3BOJILHO BEIOPaHHOM peKuMe PYHKIIMOHUPOBAHUA
CHCTEMBI K PACX04y TEIIJIOHOCUTEJIA IIPY PACUYETHOM 3HaAYEeHMN
TeMIIePaTYPhl HAPYKHOIO BO3AyXa AJIA IPOeKTUMPOBaAHMA OTOTLJIe-
IIJIeHUA,

y: — (DaKTUYECKMII OTHOCUTEJBbHBI pacxol, TeIUIOHOCUTEeJ s Ha

OTOILJIEHME, T.e. OTHOUIeHMe (DAaKTUUYECKOI0 pacxoga TeIlJIOHOCUTEA Ha
OTOILJICHME M PAaCX0Jia TeIIJIOHOCUTEJIA Ha OTOILJIEHM e, He0ODXOAUMOTr0
ITPM pacueTHOM 3HAYEHNM TEMIIEPATYPhl HAPYIKHOIO BO3AyXa OJIA
OJIA IIPOEKTUPOBAHUA OTOIJIEHNUA,

— OTHOCUTEJIbHBIN Pacxo/ TeIIJIOHOCUTEJIA Ha ropAYee BOLOCHADKe-

Hyie, T.e. OTHOLIEHMe CpeJHero 4aCcoBOro pacxoa TeIlJIOHOCUTEeJIA Ha
ropsadyee BOAOCHaDIKeHMe M pacxola TeIJIOHOCHUTEeJIA Ha OTOILJIeHUE,
HeoOXOAMMOI'0 NIPM pacyeTHOM 3HAYeHUM TeMIlepaTypbl HAPYIKHOTO
BO3JyXa IJA NIPOEKTUPOBAHUA OTOTIJIEHU S,

P — oTHOCHTENBHBIN HMPKYJIAIMOHHLIN paCX0 TEeIIJIOHOCUTEeJIA, T.€.

OTHOILII€HME PaCYeTHOIO UUPKYJAIIMOHHOIO pacxoa TEelJIOHOCHUTEeJISA
1 pacxolia TeIJIOHOCUTEJIA Ha OTOIIJIeHe, He00XOAMMOr'0 IIPU pac-
YeTHOM 3HA4YEeHMM TeMIlepaTypPhbl HAPYIKHOIO BO34yXa AJIA IIPOEKTHU-
POBaHUA OTOILJIEHUS;

O, — nmokazaTesnp TIUAPABIMYECKON YCTOMYMBOCTM IIOAAIOLIETO

TPYOOIIPOBOJa TEILJIOBOM CeTH, T.e. OTHOUIEHMe IIOTeph Halopa B HeM,
BKJIKOYAA II0TEPY HAIlOpa B KOMMYHUMKaALMAX MCTOYHMKA TellJocHab-
"KeHIA, 11 Hallopa, pa3BMBaeMOr0o CeTEBLEIMM HAaCOCAMU;

€ — IIOKa3aTeJlb 'MAPaBJIMYECKON YCTOUYMBOCTHU CUCTEMBI TEIIJIOIIO-
TpelJieHVs, T.e. OTHOIIIeHMe I[10Teph Hallopa B HEM 1 HAIIoOpa, pa3Bu-
BAEMOTI'0 CeTeBbIMII HaCOCaMU,;

0, — [I0Ka3aTeJb I'MAPaBJIMYeCKOM YCTOMYMBOCTY 00paTHOTO TPYyOO-

IIPOBOAd4d TeIlJIOBON ceTu, r.c. OTHOUICEHNE I[I0TEPDb HAIIOPa B HEM M Had-
I10pa, Ppa3BMUBACMOT0O CETEBLIMI HAaCOCa MU,

O — OTHOLIUEeHMEe CcpeaHell 4YaCOBOM TeILJIOBOM HArpy3KU TOPAYEro
BOJOCHaDKeHMs M OTOIIJIEHUS,

Q... — PacCYeTHBI}I YacCcOBOJ TENJOBOM IOTOK Ha OTOIJIEHME IIPHU

pacyeTHOM 3HAa4YEHUUM TeMIIepaTypPhl HAPYKHOTO BO3AyXa OJIA IIPO-
eKTUPOBaHUA O0TOIJIeHus, I'Kan/4;

Q,... — PAaCUeTHBI# YaCOBO} TeIJIOBOM IIOTOK Ha IIPUTOYHYIO

BEHTUJIAIMIO IIPM PacyeTHOM 3HAYEHMM TeMIIepaTypbl HAPVYKHOIO
BO34yXa LJIA [IPOEKTUPOBAHMA BeHTUIALNMN, I'KaJ/4;

@, . — CpeIHMN 4aCOBOI TEIJIOBOM IIOTOK Ha ropsadee BOAOCHADKeHMe,

I'kan/yq;



Qumax — MAaKCHMMaJIbHBIM YaCOBOM TEIJIOBOM IIOTOK Ha ropsdee
BOJOCHADkeHue, I'kaj /4;

t.., — TeMmmneparypa BOAbl B XOJOIHOM BOIOIIPOBONEOTONNTE~JILHLIN

CWwW

0 v
nepuon, C; npMHMMaeTCs IPY OTCYTCTBUM SOCTOBEPHBIX CBeJleHu t
0
=2 C;

At . — pacdeTHBIN [Iepenayz TeMIlepaTypPhl BOAbl B UUPKYJIAIIM- OHHOM

o , 0
KOHTYpPEe MEeCTHOW CUCTeMbl TropA4Yero BopgocHabxxenma, C;

Cire

IIpMHUMaeTcA At = 10°C;

Clrc

k, — KoadhdmmeHT 4acoBOM HePaBHOMEPHOCTHU IIOTPEDJIeHUA ropAden
BOJBI;
G,, G, 1 G, — pacxon TenJOHOCUTEJA B IoJalolleM TPYyOONIpoBO- e

TEIJIOBOM CeTH, CHUCTeMe OTOILIEeHMA noTpeduresda uM  o0paTHOM
TPyOOIIPOBO/E TEILIIOBO CeTH, T/, '

G,, G

KLMOHUPOBAHMUSA CUCTEM OTOILJIeHUHA, T /4,

n G, — Te Ke BeJMYMHbI, IPM PacdeTHOM pexKumMe (PyH-

ormax

G, un G_ . — pacxon TelJIOHOCHUTeJIA Ha ropsAdee BOAOCHAOMXeHUe U

cire
LU PKYJIALVMOHHBIN PacXo[] TENJIOHOCUTEJIA, T/ 4,

G, — CpegHuii 4YacOBOM pacxop TeIUIOHOCUTEeJIA Ha TropdAdee
BOJOCHAOKeHHue, T/Y;

G u G, . — pacyeTHble 3HAUYEHUS pacxXxonga TeIlJIOHOCHUTeJIdA Ha

OImax Vinlax

OTONJIEHME M TPUTOYUHYIO BEHTUMJIALMIO IIPM YCJIOBMAX, PacyeTHBIX
IJIS IPOEKTHUPOBaHUA 3TUX BUIOB TEIJIOBOTO oTpebisenusd, T/4;

G u G, — PaKTMIeCKMH M ONITUMAJbHbIN PAaCX0k TEIJIOHOCH-TEJIA Ha
OTOILJIeEHue, T/ 4;

G,, m G,, — pacyeTHBI)I CYMMapHBII pacxo[ TENJOHOCUTEJA B
rnojamlireM 1 odpaTHOM TpybonIpoBoJax TeIJIOBOM CeTH, T/ 4;

P — noJsa Bogopasdopa u3 rnojawmiero TpybonpoBoga TEnJaoBOM CeTy,

H_— 3HaueHMe Haropa, raCMoOro COIIJIOM, M;

H_ — pacuerTHoOe 3HayeHMe MOTepk HAIIopa B CUCTEME OTOILJIEHUA TP
pacyeTHOM 3HAYEeHMM pacxo/a TEIJIOHOCUTEJIA B CUCTEeMe, M,

H, — 3nayenme pacnojaraemoro Hamopa Ha MTII (co croponsbr

TEILJIOBOM CeTH ), M;
H_ — 3HaueHue Hamnopa, IPOCCEIMPYEMOr0o JIPOCCEJIbLHOM Jguad-

{1

parmoi1 Ha obpaTtHOM TpyOonporoae MTII (moxmnop), m.

“’??

3HaYeHNA BeJNYINH C UHIEKCOM OTHOCATCHA K YCJIOBUAM TOYKM M3JI0Ma
TEMIIEPATYPHOIO TrpaduKa IEeHTPAJIbHOTO pPeryJamMpoBaHUA OTIIYCKa TEILJIOBOMI

SHEPTUU.

“C”

SHAUYEHUA TeMIlepaTyphbl TEIJIOHOCUTEJA C MHIEKCOM OTHOCATCA K

CKOPPEKTUPOBAHHOMY rpadMKy LIEeHTPaJIbHOIO pPeryJMpoOBaHUA OTIYCKA TeIlJI0BOI

OHEPTUL.
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1. TEOPETMYECKME OCHOBBI OIITMMAJIBHOT'O PESKIIMA
OGYHKIIMOHNPOBAHNA TEILJIOBOM CETUM OTKPBLITON
CUCTEMBI
TENJOCHABKEHNA

1.1. OITUMAJIBHBIV I'PAPUK HEHTPAJIbHOTO PETYJINPOBAHMUA
OTOIIJIEHW

KadyecTBO (OYHKIIMOHMPOBAHUA BOAAHBIX CUCTEM LI€HTPAJIbHOI'O OTOIIJIEHMA,
KpOMe MX KOHCTPYKIMM M KadecTBa MOHTa)a, BO MHOIOM 3aBUCUT OT
IPMMEHAEMOrI0 MeToJla PEeryJrMpoBaHuA TEIJIOOTHady HarpeBaTeJbHbIX NpubOpoRB
3TUX CUCTEM.

B 3aBuMcuMMOCTM OT MECTa OCYILUEeCTBJIEHUA peryJJamMpoBaHMe MOMXeT
OCYHUIECTBJATBCA HENOCPeACTBEHHO Yy HarpeBpaTeJIbHBIX NOPUOOPOB —

MHIMBUAYaJbHOe, B MecTHOM TernJgoBoM nynkre (MTII mam MTII) — mectHoe,
peryJaupoBaHye OTOIJIEHMA TCPYHIIIBLI OTalJMBaeMbIX 3JaHUMM B IeHTPAaJbHOM
(rpynimoBoM) TerwioBom nyHxTe (LITII, I'TII) — rpynmosBoe, B MCTOYHUKE

TeriocHabxKeHusa (KoTenpHasa uay TAI) — nenTpaapHoe.

PaznuyHbie haKTOPEI, I[10-Pa3HOMY BJMAIOIIME Ha TEIIOBYIO HOTPeOHOCTEH
oTallJIMBaeMbIX 3JaHMIM UM OTHAEJIbHBIX IIOMellleHui (ObITOBbIE M IIPOMBIIIJIEHHEIE
TEILJIOBBIACJICHNA, pa3JM4yHad TeIlioBad MHEPUMOHHOCTh 34aHWMM, WHCOJSLMA,
ME@UILTPALMA), He MOryT ObITh VYYUTEHLI I[IPM LEHTPaJbHOM peryJamnpoBaHUU
OTIIYCKa TeIIoBOM HSHeprun. llosromy nya obecriedeHMA OTOILJIEHUMA BBICOKOTO
KadyecTBa IjeJiecoobpa3HO codYeTaHMUe BCexX BUIAOB pPeryJmMpoBaHusA, T.e.
KOMOMHMPOBAaHHOE peryJupoBanue oromaeHusa. OJHAKO OCHOBHBIM BHJIAOM
DETYJIMPOBAHMUA B HACTOsLIee BpeMsA HABJAETCA LEHTPAJIbHOE pPeryJmpoBaHHUe
OTIIYCKa TEeILJIOBOM JHEepPruy II0 IPEBaJIMPYIOLIEMY BUAY TEIJIOBOM HATPY3KU —
OTOILJIEHMIO, IIOCKOJIBKY IIO3BOJIAET O0O0XOOMTbCA MMHMMAJBHBIM KOJUMYECTBOM
[IPOCTBIX ABTOMATUYECKUX PEryJIATOPOB, IIPMMEHAEMbIX IIPEeUMMYIIEeCTBeHHO IJIA
noJiiepyKaHMA Ha HOPMATHMBHOM YPOBHE TeMIepaTyphl BOAbLI B CHCTeMaX ropAa4ero
BOJIOCHA O eHU .

PeryampoBaHue oTIIyCcKa TEILJIOBOM 9HEPTUM B MCTOYHMKAX TEIIJIOCHADKeHuA
NIPOU3BOAUTCSA, KaK IpPaBuUJO, IpPMHMMAaAA BO BHMMAaHue JMIIb OOUH
METEeOPOJIOTMYEeCKUI (aKTOop — TeMIIepaTypy HapPyXHOI0O BO3AyXa; IPU 3TOM
cuuTaeTcd, YTO 3TOT (PAKTOp ABJAeTCA O0LMM IJiAd BCeX OTallIMBAaeMbIX 31aHUMA
pacCcMaTpMBaeMOM CUCTEMBI TeIlJIOCHa0XKeHuA.

BrisiBJIeHue 3akKoHa (QPYHKIMOHMPOBAHUA CHUCTEMBl OTOIJEHUA
eJyiecoobpa3H0 HadaTh C ONMCAHMA (QPYHKUMOHMPOBAHUSA €€ HarpeBaTeJIbHBIX
npubdopoB.

TensooTaada HarpeBaTeJNbHBIX NPUOOPOB OTONIMTEJBHBIX CUCTEM, KKaJ, B
oD111eM CJIydae MOXKeT ObITh ONnMcaHa ypaBHeHueM |4]:

Q=KkFAtn. (1.1)
Pa3HOCTE cpesiHell TeMIlepaTypPhl HarpeBaTeJIbHOro npubopa 1 so3ayxa (MJamn
CpenHMI TeMIepaTyYPHBIM HAIloOp) AJIA HarpeBaTeJbHBIX NPUOOPOB KOHBEKTHUBHO-
M3JIYUYaAlOIlero JeicTBusA, HauboJiee pacnpocTPaHEHHBIX B COBPEMEHHBIX
OTOIMUTEJILHBIX CUCTEMAaX, MOKeT DBITh IIpeacTaBJIeHa KaK PA3HOCTb CpeaHe
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TeMIIEPaTyphbl TENJIOHOCUTEJA B HarpeBaTeJbHOM Opudbope M TeMIliepaTyphl

HarpeBaeMoro BO3JyXa.

Tln + T2n

At = — -t =1 —t. (1.2)

C APYyroy CTOPOHEI, TEILIOOTAaYy HarpeBaTeJibHbIX INPNOOPOB MOMKHO

BbIPa3UTh CJeAYIOUIMM YpPaBHEHMEM:

Q = Ge(T,, — T, )n. (1.3)
CoBMecTHBIM peuleHyeMm ypaBHeHun (1.1) — (1.3) monyuaem:
T — 4
Q= —— —— (1.4)
1 0,5
— —_
kFn Gcen

IlonyuyenHoe ypaBHeHue (1.4) norkasslBaeT, 4YTO TeILJIOOTHady HarpeBa-

TeJIbHBIX IIPUOOPOB BOAAHBIX CUCTEM OTOILJIEHMA MOXHO PeryJMpoBaTh IIyTeM

NM3MeHEeHMA CJIeYIOILINX BEeJIMHYIH.

¢ TeMIlepaTYPhI M pacxXxoja TernJOHOCUTEeJId B HarpeBaTeJbHbIX Ipubopax;
¢ IIPOAOJIKUTEJIBHOCTH (DYHKIIMOHMPOBAHMA HarpesaTeJabHEbIX TPHUOOPOB;
e KosdpUUMeHTa TeIIonepegayn HarpeBaTeJbHbIX ITPHMO0POE,;

® ILJIOIIAAM IIOBEPXHOCTH TEeIJIO00MEeHa HarpeBaTeJIbHLIX IpUOOPOB.
ToNBbKO aBe M3 IepedYMCJIeHHbIX BeJMYMH JaT BO3MOKHOCTBH II€HTPAJb-

HOTO PEIryJAMPOBdAHMA — TEeMIIlePdTypa M pacxod TeIJIOHOCHUTEJIA B HarpebBaTeJlb-

HBIX IpHubopax.

IloaTOMy 1LleHTpaJIbHOE peryJMpOoBaHMUE OTOIJIEHUS MOXKeT ObITh OCyIlec-

TBJIEHO TpeMs criocodamu:

1)

2)

3)

MU3MEHEeHueM TeMIlepaTyphbl TeIJIOHOCUTEJA B NojarlleM TPyOOnpoBoLe Tell-
JIOBOM CeTHM IpPW HEeM3MEHSEeMOM ero pacxojge — KadeCTBEHHBIN CIIOCO0 IIeHT-
PAJILHOTO peryJiMpoBaHunsA,;
M3MEHEeHVEeM pacxola TeIUIOHOCUTEJA B IOAAIINeM TpPpyDOIIpOoBOAEe TeIlJIOBOM
CeTu IPM IIOCTOAHHOM ero TemrepaTtype — KOJMYeCTBEeHHBIN CIIocoD LieHTpa-
JIbHOT'O PeryJamMpoBaHyA;
M3MEHeHMeM, KaKk TeMIlepaTyphl, TaK M pacxojia TENJIOHOCHUTEeJA B IIoJalouleM
TPYOOIIPOBOZE TEIJIOBOM CeTHU — KadeCTBEHHO-KOJMYECTBEHHBIM CIIOCOD LieHT-
pPaJILHOI'O peryJnpoBaHUS.

OnTuMaJbHBEIM ABJAETCS TaKOM CIOCOD IeHTPaJIbHOTO PeryJupoBaHUSA,

IPMMEHEeHNEe KOTOPOro II03BOJIAECT M3MEHATh TeIlJiooThady HarpeBaTeJIbHbIX IIPU-

OOpPOB OTONUTEJIBHBIX CHUCTEM B OAMHAKOBOM CTEIeHM, MPOIOPLMOHAJIBHO TEILJIO-

BOI NMOTPeDbHOCTM OTaIlIMBAEMbIX 3JAaHMI ¥ CBECTHM K MMHMMYMY MX II€pPerpeBbl U

HeJIOTPEeBBhL.
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CBOJICTBO OTOIIMTEJBHBIX CHCTEM B OOMHAKOBOM CTelneHM U3MeHSTh
TeIlJIOOTAAYy HarpeBaTeJbHBIX NIPMUOOPOB Ha3blBaeTCcd TEIJIOBOM YCTONYMBOCTLIO.

HeobxogmMbpIM VyCJIOBMEM TEIJIOBOM YCTOMYMBOCTM CHUCTEMBI OTOIIJIEHUS
SBJAETCA M3MEHEeHME Pacxola TEeIIOHOCUTEJA BO BCEX €e HarpeBaTeJIbHBIX IIpU-
Oopax, Tak Ke B OOMHaKOBOM cteneHu [0 u 6]. IlociesHee BO3ZMOYKHO TOJIBKO B
rMAPAaBJINMYEeCKY yCTOMYMBOM cucTeMe, o0Jiafaoliell CBOMCTBOM M3MEHATh pac- X0
TEIIJIOHOCUMTEJIA BO BCEX HarpeBaTeJBHBIX NOpubopax B OAMHAKOBOM CTEIIeHH,
[IPOIIOPIIMOHAJBHO U3MEHEHNI0 CYMMAPHOTO PacxoZa TEeJIOHOCUTEeJIA B CHCTEME.

Takum o00pa3oM, 3aKOH LEHTPAJbHOIO PEryJupOBaHMs, IIOCTPOEHHBIN C
Yy4€TOM KOHCTPYKLMM OTOIIMTEJNbHBIX CHUCTEM M obDecriednBaOIIMl UMX TEMJIOBYIO U
TMOAPABIUMYECKYI0 YCTOMYMBOCTE B TEUYeHHMEe BCEero OTOIIUTEJILHOIO IIepunojaa,
ABJAETCA OIITMMAJbHBIM IOJA 9TUX cucteM. B cuiy TOro, 4to IoAaBJISIOIIEe
OOJILIIIMHCTBO OTOIMUTEJbHBIX CHUCTEM COBPEMEHHBIX MHOTOJTAMKHBIX 3ITaHWA
MACCOBOM 3aCTPOMKM MpencTaBaAloT co00i1 OmHOTPYyOHBIE CHCTEMEI, Oyaer
pPacCMOTPEH B3aKOH IeHTPAJbHOTO pPEeryJupoBaHMs OIHOTPYOHBIX cuCTEM
OTOTLJIEHU .

IlepBbIM MCXOOHBIM YPaBHEHMEM [IJA BBIBEIAEHUA 3aKOHaA OIITUMAJILHOTO

IIEHTPAJBLHOTO PEryJMpPOBAHMA OTOIJIEHUA ABJAETCA YpPaBHEHME, NPelJOXXKeHHOe
npod. A.A.Kpayaom [7]:

q=(—m7m--——m> . (1.9)
Tmuo — 4
OTHoCHTeNBHAsA TeIIoOOTAada HarpeBaTeJIbHbIX NPMOOPOB OTONMTENBLHON
CMCTEeMBbI JOJI’KHa ObITh paBHa OTHOCUTEJIBHOM TEIJIOBOM IOTPebHOCTHU
OTaIlJIMBAaeMOT0 3IaHus, KOTopasda olIpenesseTcd aHaJOTMYHO OlipeneJIeHUIOo
OTHOCUTEJILHOM TeIJIoOTHAauM HarpeBaTeJbHbIX IIpubopoB. Ilpu ueHTpaJbLHOM
PEeryJupoBaHny O TeMIlepaType HapPYy>XHOI'0 BO3AyXa OTHOCUTEJIbHYIO TEIJIOBYIO
IIOTPebHOCTE OTANJIMBAEeMEIX 3IaHMI MOYKHO IIPeACTaBUTD!:
t.—t
q=———— (1.6)
t,—t,
CpenHIOI TeMIepaTypy TEIJIOHOCUTEeJIA B OTOIMTEJIBHOM HpHdope MOXKHO
BbIPa3UTh U3 ypaBHeHM (1.5):

T — L T (Trwo tj)q (1.7)

PaccmoTpenue dopmydibl (1.7) nmo3sosiger cheisaTh BEIBOA, 4YTO Tpebyemasn
TeMIIepaTypa TEINIOHOCHUTEJIS B HarperaTeJbHOM IIpubope 3aBUCUT OT 3HAYEeHMA m
B IIOKa3aTeJie cTeneHn. HnA HarpesaTeJbHBIX NIPHUOOPOB KOHBEKTUBHO-
M3JYYaoIero aeicTemud, Haubosee NpMMEHAEMBIX B OTONMTEJBHBIX CUCTEMAX,
dHayeHue m cocraBasger 0,25 [4] CuaemosaTesbHO, CpepHAA TeMIlepaTypa
HarpeBaTeJbHOro npmbopa, B 3aBUCHMOCTM OT OTHOCHUTEJILHOM TEeIJIOBOM
IOTpebHOCTH 3aHMA, OIpeaessaeTCca YPaBHeHNEM:

B B 0,8
Tou =t T (T_..s tj)q . (1.7a)

1/14+m
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B omaOTPYOHOJI CcHUCTEME OTOIIeHMs CPpelHMe 3Ha4YeHMs TeMIepaTyphl
Pas3JIMYHBIX HarpeBaTeJbHBIX ITPUOOPOB pa3JMYHBI M He XapPaKTepPU3YIOT PEesKUM
(DYHKIMOHMPOBAHMA CUCTEMbI OTOILJIEHUA B LI€JIOM.

B TennoycToiidmMBOM CcHCTEME OTOILJIEHMA TEeIJiooTAada BCeX ee HarpeBa-
TeJIbHBIX NPpMOOPOB M3MEHACTCA B OAMHAKOBOM CTeleHM NP M3MEHEHUN PerKluMa
OYHKIMOHMPOBAHUA CHUCTEMBI, CpeOHAA TeMIlepaTypa HarpeBaTeJIbHBIX Mpubo-
POB, IIPMCOEAVHEHHDBIX IIOCJEeOBATEJIbHO K OJHOMY CTOAKY, MOXeT OBbITh BbIpa-
»KeHa ypaBHeHueM Buzga (l.7a). A T.K. najileHue TeMIepaTypbl TEIIJOHOCUTEJIA B
CTOSIKE NPONOPLMOHAJBLHO TEIIoOTHade MPUCOEeAMHEHHBbIX K HEeMYy HarpeBaTeJlb-
HbIX OIpuOOPOB, IIpoaeJiaB HEKOTOPbIe ITpeodpa30BaHuA, IIOJIYIMIM:

0,8
T,=t, 7 (T35~ 1)q (1.8)

B 0,8
T,=t T (1, t)a (1.9)
BTOpI::IM NCXOOHBbIM YPaBHeHMEM [JIAd BLIBEAECHWUA 3dKOHA OIITMMAJIBHOIO

IIEHTPAJBHOIO PEryJUPOBaHUA OTOIIEHMA ABJAETCSA YPaBHEHME TEeJIOBOTO
DaJiaHca OTOIIUTEeJBLHOM CHUCTeMBbl:

Q= Ge(t, — 1,), (1.10)
OTKYyZa
1371
Q= Yopt ™ — (1.11)
T30 7 T

[IogcraBuB B (hopmyny (1.11) suavenmusa T, u T, us gopmya (1.8) u (1.9),

MTOJIYUMM:
0,2

Yopt — 4 - (1.12)

Taxkum o0pa3oM, Ipu ONTUMMAJIBHOM JJIA OZHOTPYOHBIX CHUCTEM OTOILJIEHUA
rpadouKe LEeHTPAJIbHOTO peryJmuMpoBaHUA OIpelesieHHOMY 3Ha4deHMUI0 OTHOCHUTE-
JIBHOTO Pacxoja TEIJIOHOCUTEJNA Y, COOTBETCTBYET ONpe/eJIEHHOE 3HAYEHME €ro

TeMilepaTypbl. MHBIMM cJIOBaMM, OIITHMMAJBLHBIN rpaUK II€HTPAJILHOTO pPeryJu-
POBAaHUA ONHOTPYOHBIX CHUCTEM OTOIJIEHMA SABJAETCA I'PadMKOM KadYeCTBEHHO-
KOJIMYEeCTREHHOrO PEryJnpPoOBaHNA.

CHIKeHMe pacxoza TeIlJIOHOCUTEJIA B cHUCTeMe OTOILJIEeHUS IIPM yMeHbIlle-
HUM TEeILI0BOM norpebHocTy 3JaHUA OO0YCJOBJIEHO IepPeMEeHHBIM 3HadyeHMeM KO05-
chdbuumerHTa TenJonepenayM HarpeBaTeJbHBIX MNpUOOPOB, 3aBUCAILLEro OT UX
TeMIIepaTyPHOI0 HAIopa.

IIpu nogkAw4YeHUM CHMCTEM OTOIIeEHUA K TPpyOOmpoBogaM TerJioBOM CeTH
[IPM TIOMOLIM DJIEBATOPOB C IIOCTOAHHBLIM 3HadeHuMeM Ko3dduimeHTa u IogMe-
IIMBAHNUA, 3HAUYEHUA TeMIlepaTyphbl TEILIOHOCUTEJ S B IIOAAIOLEeM TPyOOIIpoBoOLe
TEeIIJIOBOM CeTHU IIepen 3JeBaTopaMM, IIOCJIe HUX, a TaKyKe IIocJie CUCTEeM OTOII-
jJeHusa (B obpaTHOM TpyOOMpPOBOZE TEILJIOBOM CeTHu) onpenenAarnTca dopMysamuy,
aHAJIOTUMYHLIMMA cbopmynaM (1.8) 1 (1.9):

=t + (T, —t)q s (1.13)
L=t + (T~ t)q (1.14)
", (1.15)

13— tj + (T3, — tj)q
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SHAYeHMA OIITUMAJIEHOIO OTHOCUTEJIBHOTO Pacxo/Ja TEIIJIOHOCUTENA, a8 TaKXKe
TeMIIepaTypPhbl TEIJIOHOCUTEJSA B IIOAalolleM, 0O0paTHOM TPyOONpoBOaX TEILJIOBOM
CeTy ¥ II0CJIE BJIeBaTOPOB CUCTEM OTOILJIEHUs, B 3aBUCHMMOCTM OT TeIJIOBOM

IOTPedHOCTM KaK (DYHKLUMM TeMIlepaTypbl HApPYsKHOIO BO34yXa INPHBEIOEHbI B
HIKecJieayrolen Tabanie:

p—

qg | 0]005]01]02]03 ] 04]05]061]07]087] 09110
Yot | O | 0,55 10,63 0,72 | 0,79 | 0,83 | 0,87 | 0,9 | 0,93 | 0,96 | 0,98 | 1,0
T 18 1 30 | 38,9 | 544 | 68,4 | 81,5 | 93,8 | 105,7} 117,2| 128,4} 139,3| 150
T 18 | 22,7 | 26,2 | 32,4 | 37,9 | 43 | 478 | 52,6 57,1| 61,5 65,8 70
T3 18 | 25 | 30,2 | 393 474 | 55 | 62,2 692| 759 | 82,4| 88,8 95
IIp pacyeTe ONTUMAaJBHOIO rpaura LIEeHTPAJbHOIO peryJyMpoBaHUA

OTOILIEHUS ITPUHATHI CJASAYIOIIME pacyeTHbIe 3HaYeHU A BeJUYNH:
0
e TeMIepaTypa Bo3yXa B oTalmmMBaeMeIx sganuax t, = 18 'C,;

* TeMIlepaTypa TEMJIOHOCUTEJIA B [I0AAI0IIEeM TPYOOIIPOBOLE TEILJIOBOM CETH
0
T,, = 150 °C;
e TeMIlepaTypa TEeIJOHOCUTEJA B 00paTHOM TPYOOIIpOBOiEe TEILJIOBOM CeTHU
— 0.
T20 - 70 C,

0
e TeMIlepaTypa TeIlJIOHOCUTEeJA r1oce sjgeBaTopoB T, = 95 C.

OnTMMaabHBIA Tpa@UK LEeHTPAJIBHOTO PEeryJMpoBaHMA OTOILJIEHUA IIPU-
BeJieH B npuaoxxenun 4 (Puc.2).
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1.2. OnTuMaJLHBLIN rpadgPMK NEHTPAJLHOIO PeryjnpoBaHnd
OTIIYCKA TEMJIOBOUM SHEPIruU B OTKPBITON CHUCTEME
TeIlJIOCHAOKEeHUA ¢ INPKYJIANUOHHBIMY KOHTYPaMU
B MECTHBIX CHCTEMaX ropsadero BONOCHAOKeHUu4d

1.2.1. T'unapasiaudeckuii pe:kxumM (PyHKIIMOHMPOBAHUA
TEIJIOBOU CETIL.

B TemnyoBoll ceTu OTKPBITOM CHCTEMBbI TEmJIOCHAOMKeHMA pacxoy TEeIJIOHO-
CUTeJIA M pacliojlaraeMblil HAIlOp Ha BBIBOJAaX MCTOYHMKA TEIIJIOCHADIKeHUs, a
TaK)Xe Ha MEeCTHBIX TeIJIOBbIX IIYHKTaX, 3aBUCAT OT MHOIMX (DAaKTOPOB: OTHO-
[IIEHMA TEeIIOBOM HArpy3KM Tropsyero BOAOCHADXKeHMA M oOlleil TenJoBOM Ha-
TPY3KU CHUCTEeMBbl TeIJIoCHabyKeHudA, MecTa BoAopas3bopa MJIM OTHOILIEHUA BOIO-
pasbopa 13 NoAAI0IIEr0 1 00paTHOro TPYDOIIPOBOIOB TEILJIOBOM CETMU.

Ha ruapaBanueckuin pexXum (PYHKIIMOHUPOBAHUA TEILJIOBOM CETU OTKPbI-
TOV CUCTEMBI TenJocHabkeHmnA ¢ UUPKYJIALUMOHHBIMM KOHTYPaMM B MECTHBIX
crucTeMax ropsadero BOgoCHabDKeHNs, KpoMe YIIOMAHYTEIX BbIIIEe (DAKTOPOB, BIIUAET
(PYHKIIMOHMPOBaAHME 3TUX KOHTYPOB, T.K. PACX0J TeIlJIOHOCUTEJIS VBEJIMUMBAETCH 33
CYeT pacxojia ropAYdYei BOAbLI, UMPKYJIMPYIOUIENM B MECTHBIX CHCTeMax IopAYero
BOJOCHaOKeH .

OOHAKO UMPKYJAIIMOHHBIM pPacXold TeIIOHOCUTEJA B TeIJIOBOM CeTHu
BO3HMKAET He Ha BCeM Aualla30He M3MEHEeHMd 3HAYEeHUU TeMIlepaTypPhbl HaAPYHK-
HOro Bo3ayxa. A moHMMaHMA 3TOr0 pacCMOTPUM (PYHKIIMOHMPOBaAHME MECTHOTO
TEIIJIOBOTO NYHKT& C UMPKYJALMOHHBIM KOHTYPOM B CHUCTEME TIoOpA4Yero BOLOC-
HaOxxeHud (npuaoxkeHnue 3, Puc.l — npuruunmanbHaa cxema MTII).

Cucrema ropsadero BoJOCHADXeHUA IpucoenuHeHa K TpyOdompoBogam
TEIIJIOBOM CeTH II0 3aBMCUMOM cXeMe:. BOJa Ha ropsdee BOAOCHabKeHMe IocTyIaeT
HEeI[IOCPEACTBEHHO U3 TpPyOONPOBOAOB TEIJIOBOM CeTU UYepe3 CMeCUTeJILHOe
YCTPOMCTBO, KOTOPOEe NIoANePKUBaET 3alaHHYIO TeMIIepaTypy ropadent soanl (60 —

65 "C).

B cBA3M ¢ Tem, 4TO OJd TOpAYEro BOAOCHADMEHMA MCIOoJIb3yeTcA
HeIloCPeACTBEHHO TeIlJIOHOCKUTEJb, T.e. CeTeBas BOJa, LUMPKYJALMA €€ B MECTHON
cyuCTeMe TropAadero BOAOCHADMKEHMs MOKeT M[OpoucxoauTb 0e3 NodyKIeHu:A
CIIeIMAJbHBIMM LUPKYJAIMOHHBIMM HacoCamMy, TOJIBKO 3a CYeT pacllojaraeMoro
Haropa B TenJioBoii cetu nepex MTIIL.

TpybonpoBoa NIMPKYJIAIMOHHOIO KOHTypPa IIOAKJIOYEeH K o0paTHOMY
tpybonposony MTII, mo xony ceTeBoy BoAbI IIOCJE TOYKM OTDOpa e€e Ha ropAaAdee
BOOOCHaDKeHue U3 3Toro Tpyodonposoga. Mexxay To4koil oTO0pa ceTeBoil BOIALI U3
obpaTHOro TpyodbOIpPOBOJAA M TOYKOM INPUCOEOVHEHNA UMPKYJIALMOHHOIO KOHTYpa K
HeMy YCTAHOBJIEHA ApoccesibHaA guadpparma, Co3aaiolaa pa3H0CTh HAllopa MEX Ay
yKa3aHHBIMM TOYKaMM, 4YTO oDecrieuMBaeT IUPKYJALMIO BOJbl B MECTHOI CHUCTEME
ropA4ero BoJoOCHabOKeHmMs, Korjga BoJopas3bop Ha ropAdYee BogocHab)xeHue
IIPOM3BOAUTCA M3 00paTHOro TPpyOOoIIpoBOa TENJIOBOM CEeTM.
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M3 paccMmorpeHus npuHNMnmaasHoit cxembl MTII BmaHo, 4To pacxop
CeTEeBOJ BOIbI, NPOXOAAIIEN II0 LMPKYJIALMOHHOMY KOHTYPY MECTHOM CHCTEMBI
ropA4Yero BOOOCHAOKeHMs, HATpy»KaeT TEeIJIOBYK ceTh ITPONOPLMOHAJBLHO I0JIe
Bogopasbopa mu3 ee mnogamlnero TpybdbonpoBoma. MakcuMaJabHOTO 3Ha4YeHUSA
IMPKYJALMOHHBIM PacXo[ TEeINJIOHOCUTEJIA NOCTUTaeT TIPM MMHMMAJIBHOM 3Haude-
HUM TeMIIepaTypPhl TEILJIOHOCUTEJIA B IIoAaIeM TPYDOOIIpOBOe TEIIJIOBOM CETH, T.€.
B TaK Has3bIlBaeMOM ‘‘TOYKe M3JIoMa’  TeMIIepaTypPHOro rpadpyukKa L eHTpaJb- HOTO
peryaupoBanusa. llpu Bopopaszbope ToJabko u3 obpartHoro TpyOompoBOza
LIMPKYJIALMOHHBIM pPacXoZ TeIJIOHOCUTEJIA B TeIlJIOBOM CeTU OTCYTCTBYeT, T.K.
TEIIJIOHOCUTEJIb, [IPOMIAA dYepe3d LMPKYJIALMOHHBIM KOHTYP MECTHOM CHUCTEeMLI
ropAa4dero BogocHabMeHudA, rolagaeT CHOBA B ODpaTHBIA TPYOOIIPOBOA TENJIOBOM
CeTH.

IlosTOMy pacxXxoa TemnJOHOCUTEeJA B CUCTeMaX OTOIJIeHMA IIPM OTKPLITON
cHCcTeMe TeIJIOCHaD»KeHMA HeIOCTOAHEH KAaK B TedYeHMe OTONUTEJILHOTIO IIepuona,
TAK M B TeUEeHMe CYTOK.

111 onpeneJieHVA OTHOCHUTEJBHOIO pacxXoda TEeIJIOHOCUTEeNIsI B cucTeMax
OTOIJIEHUA IIPpM OTKPBITOM CHUCTEeMe TeNJOCHADXKeHUA HeoODXOOMMO COCTaBUTH
ypPaBHEHME TUAPABJINYMECKOro peXMa PYHKIIMOHNPOBAHA ee TeIlJIOBOV CeTH.

[Iorepu  wamopa, M (mageHue [aBJIEHUS TeIJIOHOCUTEJIA, Krc/cMm’), B
TEIJIOBOM ceTu (H4Jid IIPOCTOTBI — C OAHMM IloTpeburesieM TeIJIOBOIl HSHEPIuy)

CKJIaABIBAIOTCHA M3 IIOTEPE HaTlopa B nojariieM TpybonpoBoae AH | Tensosoit cetn
(BKJIFOYadA IIoTepM Hallopa B KOMMYHMKalMAX MCTOYHMKA TeIJIOCHaD)KeHMs), B

mecTHOl cucreme teruionorpebnennst AH . um B obparHom tpybonposome AH,
TEIIJIOBOM CeTH.:

AHY=AH_+AH __+ DH_ (1.16)
CyMMapHble oTepM Halopa paBHBbI Hamnopy H , pa3BMBaeMOMY CeTEBLIMU
HaCoCaMM MCTOYHUKA TelJIOCHAOKeHNA:

AHY =H (1.17)

IToncTaBMB B JIeBYI0 4dacTh Bbipaskenua (1.16) suauennme AHY us
paBeHcTBa (1.17) m paszmesmB obe YacTM NOJNYYEHHOr0 ypaBHEHUS Ha HaIop,
pas3BuBaeMBbIl CETEBLIMM HaCOCaMH, I10JIy4aeM:

m,+e+w,=1. (1.18)

BrlpasuB ruapaBaMyYecKuUe COINPOTUBJEHUS Mojarwllero, obparTHOro

TPYOONIPOBOAOR TEMJIOBOM CeTM M CUCTEMEBI TeIlJIONOTpelJieHUs dYepel IoTepu

HaIlopa B HMX IIPM pacyYeTHBIX pacxXxoJaX TeIJIOHOCHUTeJIS, MNPUMMEeHAA 3aKOH

KBaZpaTUYHOM 3aBUCUMMOCTM IIOTEPh HANOpa OT pacxola TeIJIOHOCUTeJId,
MOJIydaeM:

G, G G,

O

2

O, (——) + &(———) + O,(—) = 1. (1.19)
G Gﬂmax Gzo

B OoTKpPBITOM cucTEMe TEeNJoCHA0XKEeHNA CYMMapPHBIM PacxXo] TeIllJIOHOCUTEJIA
B 001LIEeM cJorydae CKJanblBaeTCH:
IOJAIOIIMI TPYOOIIPOBOA —

lo

G, =G, +G,+ G (1.20)

Cire?
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e oOpaTHBIM TPYOONIPOBOA —
G, =G, — G, + G, (1.21)
I[Ipy ycranoBke Ha MTII aBTOMaTHM4YeCKOro CMECUTEJIBHOTO YCTPOMCTBA
(perynsaTopa TeMIiiepaTypbl BOIbl IOopA4Yero BOJOCHADMKeHUS) TENJIOHOCUTEJIb IJIs
ropA4Yero BOJOCHaOxKeHMus oTOMpaeTCcA YaCTMYHO M3 IIOJAIOIIEro, YacTUYHO U3
obpaTtHoro TpybomposomoB TerwoBonm cetm Ha MTIIL Jdosgsa Bogopasbopa
onpenessaeTca POopMyJIaMu:
e 13 rogawuiero Tpyodbomnposoaa

t, — T,
P = ————]; (1.22)
T, — T,
e 13 obpaTHOro Tpybdbonposoza
T, — Ty
1— P=——"+-— (1.23)
T, T,

Pacxop ternmoHocuTe s, OTOMpPAaeMOro OJsA ropAdYero BogocHabDikeHUs u3
nojaIero Tpy0oIIpoBoaa TEIN0BOM CeTH, TAKUM 00pa3oM, MOXKHO BbIPa3UTh:

G, = PGy, (1.24)
Pacxon TerwioHOCHUTe A, OTOMpaeMoro OJA ropAdYero BOROCHaOKeHuA us
obpaTHOro TPYOOIIPOBOAA:

G, = (1 = p)G,,. (1.29)
IlpuauMada Bo BHMMaHMe BrIpaskeHnd (1.20), (1.21), (1.24) u (1.25), a TakKe TO,4TO
UPKYJALMOHHBIN PacXo[ TEeIJIOHOCUTEJIA IIPONOPLIMOHAJIEH oJIe Bogopasbopa us3

nojgawiIero Tpybonposozga TenJioBoM ceTtu, ypaBHeHue (1.19) wmoxkHO
npeacTaBUThCIEAYIOIIUM 00pa30M:

G, + pGy t+ PG, G G, - (1-p)G, +pG,

o, ( ) + g ) + o,
G G G,

lo omax

MuMHMMAaJBHBIM pacxoZ TeIJIOHOCUTeJId B CcuUcTeMaX OTOIlJIeHUd,
BO3HMKAIOILIMI IIO[ BJIMAHMEM BoJopas3bopa HemocpeACTBEHHO M3 TpybonmpoBogoB
TEIJIOBOM CeTH, MMeeT MeCTO IIPM MaKCHMMaJIbHOM 3HAa4Ye€HUM OOoJIM Bopopasdbopa U3
nogampniero TpyodompoBoga, T.e. — B TOYKE WMIJIOMA TeMIOepaTypHOro rpaduka
LEHTPAJBHOTO PETyJMPOBaHMUA OTIIYCKA TEI1JOBOV 3HEPTUN.

C ZOpyrom CTOPOHBI, B 3TOM TO4YKe rpaduKa JOCTUraeT MaKCUMyMa
CYMMapHBIM pacXol TEeIJIOHOCUTEJ S B NojallleM TPyOOnpoBoje TEIJIOBOM CeTH,
BCJIEACTBME BO3PAaCTaHMA 3arpy3KM €ro pacxogoM TeIJIOHOCUTEJIA Ha ropdadee
BOJIOCHAOXKeHMe U IIMPKYIALIMOHHBIM PACX040M TEeIJIOHOCUTEJA.

B ¢BA3M C 3TUM pacdYeTHBIM pPe:KMMOM (PYHKIIMOHMPOBAHNA TEIJIOBOM CETH
OTKPLITOV CHUCTEMBI TeILUIOCHADKeHUA MABJAeTCA PekKuMM, BO3HMKAIONMIA B
TEIJIOBOM CETU IIPU CpeAHEM YACOBOM BOOpPa300ope Ha ropsadee BOJOCHADIKEHNE B
TOYKe U3JI0Ma TEMIepaTypHOro rpadpnka HeHTpaJbHOro peryJJupoBaHus OTIIYCKA
TEIJIOBOM SHEPIrUn.

I'=1. (1.26)
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[ToaTomy dpopmyaiel (1.20) 1 (1.21) npu yenoBuAX, IPUHATHIX 3a pacyeTHHIE

NJ1A TeIlJIOBOM CeTH OTKPHITOM CUCTEMBI TeIJIOCHADXKEeHA, MMelT BUL:
Gy, =G, +p'Gyy, +p Gy (1.20a)
Gy =G, —(1=p")Gyn + p'G (1.21a)
[IogcraBuB npasble yacTu opmya (1.20a) u (1.21a) B dopmyny (1.26),
[I0JIy4aeM:

GG + thm T chirc Gﬂ GG_ (1 o p)Ghm + chirc
®|— ']2 + g(

cire*

) o, —— —  P=1. (1.26a)
G, +p'Gyp+p'Gy G, G, - (1-p")G,+p'G,

cire o circ

[IpomenaB aJsrebpaundeckue npeobpa3oBaHMA WM pPas3fesMB IIO0UYJIEHHO
ypaBHeHue (1.26a) Ha OTONMUTEJBHBIN Pacxol TeILJOHOCUTEeJIA, HeoOXoaAuMBIN Ipu
YCJIOBUAX, paCyeTHBIX OJIf OTOIIJIeHM A, T.e. [IPY pacydeTHOM 3Ha4YeHU! TeMIlepaTyphl
HAPYKHOI'O BO3AYyXa OJIA [IPOEeKTUPOBAHMSA OTOILJIeHMA, IT0JIYyY4aeM B OTHOCUTEJIbHBIX

BCJIMYUNHA X,

Yt p(v+ o) Yy yr T p(Vt @) —v
of| | +e(—) Tt o, ———]

4 / ! !
y +p(vto) y y +p(vto)-v
Pac4yeTHble 3HaYEeHUSI BEIUMYMHY U P, BXOAAMIMX B hopmyay (1.27), MOIKHO
HAaITM Ha OCHOBE ONTUMAJLHOIO TrpaduKa LEeHTPAaJIbHOIO pPeryJupoBaHUA

OTOILJICHMA, OIIPEeeJIB IpegBapUTEJbHO adciyiccy TOYKM M3JI0Ma TEMIIEPATYPHOTO
rpadpuKa 1o rnpeobpasoBaHHon hopmyJie (1.13):

1

1. (1.27)

(1.13a)

JHa4YeHMe OTHOCHUMTEJIbHOI'0 pacxola TeIJIOHOCUTEJIA Ha OTOIlJIeHMe II0
OIITMMAJBHOMY TpadUKy LEeHTPaJbHOIO pPeryJuMpoBaHUS OTOIJIEHUA,
COOTBETCTBYVIOIIlEE MMHMMAJBHO HeODXOAMMOMY 3HA4YEHUID TeMIlepaTyphl
TEIIJIOHOCUTEJISI B IIOoJalollleM TpyOOmpoBOIEe TEeIJIOBOM CeTu IJA obecliedyeHUsA

TEIIJIOBOM HArpy3KM ropAdero BOOOCHADXKeHMA, MOMKHO onpeaesiMTh II0 hopMyJie
(1.12): '

' 7+ 0,2

y =(q)".
Hona Bomopas3bopa 13 nogarwero TpyoonpoBoia TEMNJIOBOM CEeTU B TOYKE
M3JIOMa TeMIIepaTyPHOIrO TrpapPuKa LeHTPAJBHOIO pPeryJupoBaHMs OTIIYCKa

TEIJIOBOM dHepruu p' onpegesasieTcs 1o popmyde (1.22) ¢ noacTaHOBKOM 3HAYEHUN
T, HT,:

!
-1,




1.2.2. TEMIIEPATYPHBIN PEKUM &YHRKIIMOHNPOBAHNA
TENIJIOBOW CETI.

OTKJIOHEHNA (PAKTHUUECKOr0 OTHOCHMTENBHOIO PACX0Ja TEIJIOHOCUTEJIA Ha
OTOILIEHME Yy, OT OITMMAJBHOrO 3HAYEHMA Y, [0 BJIMAHMEM Boxopasdopa

HEMIOCPEJCTBEHHO 13 TRYOOIIPOBOJOB TEIJIOBOM CEeTHM M LMPKYJIALMM BOJbI B
MECTHBIX CHUCTeMaX TropAdYero BOJOCHADMEeHUS OOJKHBI ObITh KOMIIEHCHMPOBAHLI
COOTBETCTBYIOUIMMM M3MEHEHUSIMU TeMIlepaTypbl TEILJIOHOCUTEJA B HOLAI0IeM
TPpyOOIIPOBOZie TEIJIOBOM CeTM TaKuMmM 00pal3oM, 4YTOObI NIPM CpeaHeM YaCOBOM
Bogopa3bope KoAMM4eCTBO TEIJIOBOI 9HEPIUH, IIOCTYIIAKIIEN B CUCTEMEI OTOILJIEHUA
B TedeHue CYTOK, COOTBETCTBOBAJO CYTOYHOM TeNJIOBOM NOTPEeOHOCTU
OTallJIMBaeMbIX 31aHMN.

TemMniepaTypa TEIJIOHOCUTEJIS 110 TaK Ha3blBaeMOMY CKOPPEKTUPOBAaHHOMY
TEMIIEPATYPHOMY TpaPuUKy peryJauMpoBaHMsA OTIIYCKa TeIJIOBOM JHepPrumn,

YYUTBHIBAIOLIIEMY HEPABEHCTBO Y, # Y, MOXeT ObITb ONpenesieHa M3 YCJIOBUIA
C
cobiroienmna TpebyeMoro OTHOCUTEJIBHOI'O TeIlJIOBOI'0 IIOTOKAa Ha OTOILIeHue, T.e. T

=T, ..

1
x=( — )y"=1. (1.28)
Tmu_t_]
B oroit dhopmyse M B gadpHeNLIEeM TeMIlepaTypa TeMJIOHOCUTEJ A II0
CKOPPEKTMPOBAHHOMY TEMIIEPATYPHOMY TpaduKy peryJamMpoBaHUA OTIIYCKa

TEILJIOBOM SHEPrMM 0003HAYEHA UHAEKCOM € »
OTHOCUTEJILHBIN TEIJIOBOM II0TOK, C APYTrOoM CTOPOHBI, MOYKHO BbIPa3UTh:

ch(Tcl — Tcz)

X =— —_ (1.28a)
GoptC(Tl _ TZ)
13 ypaBrenmii (1.13) u (1.14) cnenyer:
8
1 _T2:(Tlo—_t2{1)q0 - (1.29)
IIosTomy, ¢ ydeTom ypaBHeHus (1.12), nonygaem:
Yt (Tcl B Tcz)
— - -=1., (1.30)
q(Tlo_ TZG)

C
Boeipazus, MCIIOJIB3VA dBEHCTBO T =T SHaYCHIIEe Tc U ITOOCTABHUEB €Iro B
’ mu 1

hopmyay (1.30), nonyuaem:
v [T, +T,(1+2u)-21,(1 +u)]
— —=1. (1.30a)
q(TIo_TZG)
IIpousBensa coorBercTBylouiMe aJgqredbpandyeckue npeobpaszoBaHud,
IoJIy4aeM (DOPMYJIbl AJIA OIIpefelieHuA 3HAYeHMI TeMIlepaTypPhl TEIJIOHOCUTENS B

ojgamwlIleM, obpaTHoM TPyOOIIpOBOJaX TEIJIOBOM CeTU M IocJie cMelieHus (rmepen
CUCTEMaMy OTOIVIEHMA) 110 CKOPPEKTHPOBAHHOMY TeMIIEepATyYPHOMY I'papuKy:
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AT

0.0

T =t + [T, t, — 0,5AT, (1 + 2u)lq” +- -q(1 + 2u): (1.31)
2Y.
ATD.D
T, =t + (T ) G q; (1.32)
2y,
AT,
TcB = tj + (Tmu.ﬂ— t_]) qﬂla T —=q. (1 '33)
2Yf

B dopmynax (1.31) — (1.33) npHUHATEI cJenyooie 0003HaYeHNUSA;

AT, = T,,— T,, — paCUETHBIM IIepenajs TeMIIepaTypPhl TeIIJIOHOCUTEJSA B CUCTEME
OTonJaeHusa o OINTUMaJIbHOMY I'Pad@UKy LEHTPAJIBHOTO Peryamn-

0
poBaHuA oronaenusd, C;
T3D T 1:2{1

T  ———————————pacyeTHOe 3HAYEeHME CpeHEel TeMIIEPATYPhI TEIIJIOHOCUTEISA

MO

2 B CHCTeMe OTOILJIEHUA II0 OINITUMAJIbHOMY IrpaduKy LIeHTPaJIb-
0
HOI'0 PeryJmMpoBaHmuA oTonaeHusd, C.

TIpu sHaveHusx T,,= 150'C, T,,=70'C, T,,=95C,t, = 18°Cuu = 2,2
dopmyas! (1.31) — (1.33) npuHMMAOT BUL:

T =18 +64,5q " +67,5q/y; (1.31a)
T,=18+ 64,5q0"'S —12,5q9/vy; (1.32a)
T°,=18+64,5q " +12,5q/y,. (1.33a)

SHauYeHMA (aKTUUEeCKOr0 OTHOCUTENBHOTO pacXoza TeIlJIOHOCUTEJIS Ha
OTOIJIEHME Yy, AOJIA Pal3JUMYHBLIX 3Ha4YeHMil (q (Mim t) onpenesydlTcsa pelleHueM

ypaBHenud (1.27) npu yesoBuu coburonesnu paseHcTsa (1.18).

CKOpPpeKTUPOBAaHHbIE TIpadMKM PeryJuMpoBaHMA OTIIyCKa TeIJIOBOH
SHepruy, IIOCTPOEHHBIE B 3aBUCHMMOCTU OT pPa3JMYHBIX II0Kas3aTeJey TuApaB-
JIMYECKON YCTOMYMBOCTH TEIIJIOBOM CETHU U OTHOIIIEHUA CPEeJHEeN 4YaCOBOM TEIl- JIOBOM

HAI'PY3KU ropAYero BOOAOCHADKeHUA U OTOIJIEHUA, IIPUBEAEHb] B IIPUJIOMKEHUAX
5 — 8 (Puc.3 — 6).
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1.3. OIIPEJAEJEHHNE PACYETHOI'O PACXOJIA TEIIJIOHOCUTEJIA IJId
PA3BPABOTEN OIITUMAJIBHOTO 'MNIPABJINMYECKOTO PEKIIMA
GYHKIMMOHUPOBAHUA TENNJIOBOU CETU IIPU
CKOPPEKTUPOBAHHOM TEMIIEPATYPHOM I'PA®URKE
PEI'YJIMPOBAHUSA OTIIYCKA TEIIJIOBOU SHEPI'I.

PacyeTHrle dYacoBble 3HAUeHMA pacxoma TeIJIOHOCUTeNdA, T/4, [OJA
TMAPABJIMYECKOr0 pacdeTa TpyOOIIPOBOAOB TEIIOBOM CEeTU OIPenesIdloTCA TI0o
KaXJI0MY BUAY TEILJIOBOrO I10TpedJIeH:

¢ OTOIlJIeHNEe —
3

Qomax10
Gﬂmax — — (1 34)
C(T1o — T20)
® BEeHTUJALMA —
Qom0
vaax-—. . (1.35)
(T, — Tao)
* ropsadee BoJocHab»KeHMe (CpegHMIT 4YacOBOM pacxon) —
Qun10°
Gh.m = ; (1 .36)

C(th o tcw)
* IMPKYJALMOHHBIN pacxon (KoMIleHcalud TelJIOBBIX IIOTEPh B MECTHBIX
cUcTeMax ropAadero BOAOCHabKeHUsA) —

th::m th o tcw
= 0,05 10" = 0,05k, G, . (1.37)
CAt At .

Rak Oblio BuaHo mo dopmysam (20a) u (2la), B OTKPBITON cUCTeMe
TenJOoCHabKeHMaA 3HAYeHMA CYMMapHOro pacxoga TemnJoOHOCHUTEeNA B
ogarlieMuIeM 1 o0paTHOM TpyDOIIpoOBOAaX TEIJIOBOM CETH HEOAVMHAKOBHL.

IIpn pacyeTHOM AJiA TENJIOBOM ceTu peXuMe DYHKIMOHMPOBAHUA (IIpu
3HAYEHUM TeMIlepaTypbl HAPYIKHOTO BO3AyXa, COOTBETCTBYIOLIEM TOYKe M3JIoMa
TEMIIEPATYpPHOIO rpaduKa OTIIyCKa TelJIOBOM JHEePrMm) pacyeTHbIe 3HAYEHUA
CYMMAaPHOTO Pacxoa TEeIJIOHOCUTEJIA COCTABIAIOT:

¢ B IoJamlleM TpybompoBo/Ie

G

CIre

CIrc

Glfz y’(Gomax + vaax) T p,(Ghm_l- Gcirc); (1 38)
e B obpaTHOM TpyOONIPOBOAE
GZr: y’(Gﬂmax T vaax) T p’(Ghm T Gcirc) o Ghm (1 39)

B gacTHOCTH, AJ1A 3HAYEHUSA TeMIlepaTyphbl TEIJIOHOCUTEJA B IIOJalolleM
TPyOOIIpOBOgE TEILJIOBOM CeTH IIPM 3HAYEHMM TeMIIepaTypbl HAPY>KHOIO BO3AyXa,
COOTBETCTBYIOLLIEM TOYKE M3JIOMa TeMIepaTYpPHOro rpadumura OTIIyCKa TeIlJIOBON

0 w
aHepruu, T,'= 65 C, npyu 3HaYEHUM TEMIIEPATYPb! BOABI, IIOCTYIIAIOUIEN HA ropsadyee

BONOCHAOXeHue, t, = 60°C, y' =0,77u p' =0,82. ®Popmyansi (1.38) u (1.39) npuaMMAIOT

BUN:
G1r= 0377(G0max + vaax) T 0382(Ghm T Gcirc); (1'383)

G,'=G,/-G,_ . (1.39a)
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1.4. OIPEJIEJIEHUE PACUETHOI'O PACXOJIA TEIIJIOHOCUTEJI
OJS BBIBOPA TMMAMETPA MATI'MICTPAJIBHBIX TPYBOIIPOBOIOB
TEILIJIOBOM CET OTKPBITOW CUCTEMBI TEILIIOCHABKEHN.

B oTkpeITON CcHucTeMe TenJoCHaDMeHudA pacyeTHble 3HAaYEeHMA CYMMAapPHOTO
pacxoja TelJIOHOCUTEJIA B IIoJalIleM 1 oOpaTHOM TPYOOIIPOBOAaX TEIJIOBOM CeTH
pa3yinunbl. OgHAKO OJIA TEXHOJOTUMYHOCTM CTPOUTEJIbHO-MOHTAKHbIX paboT npu
COOPYYKEeHIM TeIJIOBBIX ceTey IMPOKJaAbIBaroT 00a TpyObonpoBona OJAMHAKOBOIO
nyameTpa.

B ¢cBA3M ¢ 5THUM pacyeTHbIe 3HAYEHUA CYMMAaPHOTO pacxoaa TeNnJOHOCUTEeJIS
0JA BbIDOpa amamMerpa TPYD Ha KaMKIOM pacyeTHOM Y4YacTKe TEeIJIOBOM CeTH
L[eJsiecoobpas3Ho IIPUMHMMATD, MCXOASA U3 YCJIOBMI PaBEeHCTBA CYMMBI IIOTEPh HAIIopa
(nagenusa naBsieHUA TEIJIOHOCUTEJISA) B IONAKILEM M 00paTHOM TPpyOOoIIpoBoOAax Ipn
PasJIMYHBbIX 3HAYEHUAX pacxola TeIUIOHOCHUTEJA B HUX CYMMe IOoTephk Hamopa B
nojawnieM m obpaTHOM TpPyYOONpPOBOZAX IIpM OAMHAKOBBIX 3HAYEHMAX pacxona
TeIlJIOHOCcHUTe A B HUX. 1losToMy MOXXHO NPUHATE:

SAH = AH, + AH,, (1.40)

rae > AH —cymMa moTepb Hamopa B obomx TpyOonpoBoax NPy OOMHAKOBBIX
3HaYEeHUAX Pacxoia TEINJOHOCUTEJA B HUX, M;

AH un AH, —norepu Hamnopa B rnopamwiieM 1 obpaTHOM TpyOOIIpoBOAax IIpH

pacyeTHbIX 3HAYEHUAX PaACXolla TEIJIOHOCUTEJIA B KaXJI0OM U3
HUX, M.
IHoTepu Hanopa B riogawiiieM 1 o0paTHOM TPYOOIIPOBOAAX TEILJIOBOM CETU
MOKHO BbIPa3UTh, IPMMEeHAA 3aK0H KBaJpPaTNYHOM 3aBMCHMMOCTU IIOTEPH HAIIopa oT
pacxoga TEeIJIOHOCUTeJIA B TpyDOoNIpoBOgax, yepes r'MApaBJindecKoe CONTPOTUBJIIEHME
TPpyOOIIPOBOZIOB M pPacxo] TEeNJOHOCUTEJNA B HUX, INIPMHMMAaeMble 10 ¢opMyJam

(1.38) 1 (1.39):

AH, = S[Y' (Gt Gumad) + 0'(Grt G )T (1.41)
AHZ = S[yF(Gumax_l_ va'ax) T pF(Ghm_l_ Gm) _* Ghm]zi (1 42)
> AH = 28(G), (1.43)

rfie S — I'MApaBJIMYECKOe COIPOTHUBJIEHME ITOAAIIIEro 1 o0paTHOro TpyoorIpoBo-

OB Ha paccMaTpMBAaEMOM PACYE€THOM YYaCTKE, MY / T
IlopcraBuB npaBble yactu ypaBHenmy (1.41) — (1.43) B paBeHcTBO (1.40) 1
[IPOLeJIaB COOTBETCTBYyWIIMe aJrebpamdyeckue npeobpal30BaHUA, II0Jy4daeM
popMysIy IJA ornpenesyieHUA TOrO PAaCueTHOro 3HadYeHMsA pacxoga TeNJIOHOCUTEJ,
10 KOTOpOMY cJenyeT BeIOMpaTh AuaMeTp IIOJAMINero u obpaTHOro TpyOomp-
OBOZOB TEILJIOBOM CEeTH IIPU OTKPBITOM CUCTEME TEIIJIOCHADXKEeHUA

G':O, 707 \/[yr(G +vaax)+p r (Ghm+Gclrc)] 2+ [ylr (Gomax+ vaax)+p ’ (Ghm+Gcirc) o

omax

-G, ], um G=0,707V (G)" + (G, -G, (1.44)
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1.5. 9KOHOMMYECKUMU DPDPEKT OCYHIECTBJIEHUSA
OIITUMAJILHOI'O PEKMMA ®YHKIIMOHNPOBAHUA
TEIIJIOBOM CETHU OTEPBLITOM CUCTEMBI TENNJIOCHABKEHM 4.

JDKOHOMMUYECKUIT 9d@eKT BHEIPEeHMA B TPAKTUKY TeIJIocHabKeHuA
ONTUMAJIbHBIX PEXKMMOB (PYHKIMOHMPOBAHUSA TEILIOBBIX CeTeM CKJIaIbIBaeTCS U3
CIAeaYIOIIUX KOMIIOHEHTOB:

1) murBMIOAMA MIJIUINHUX 3aTpaT TOIJIMBA, O0YCJOBJIEHHBLIX IIE€pPerpeBoM
OTaIllJIMBaeMbIX 3JaHUMN;

2) CBegeHMe K MUMHMMYMY CJIMBa BOJAblI M3 MECTHBIX CHUCTEM TOpAYero
BOIOCHA 0K EeHM .

J) COKpallleHle 3aTpaT dJeKTPOIHEepruM Ha IIepPeKauvKy TeIllJIOHOCUTe A 3a
CYeT OIITMMMU3AINY TMAPaBANYECKOro pexxmuMma QYHKIIMOHNPOBaHUA TEIIJIOBOM CEeTMH.

1.5.1. JIlukBugaumsa M3NIMIIHNX 3aTPaT TOILJIMBA.

IlocTpoenue pexyMa QPYHKOMOHMPOBAHMA TEHNJIOBOM CeTHU OTKPBLITOA
CHCTeMbl TeIJocHabXKeHMnAa Oe3 ydyera BIMAHUSA JEMCTBYIOIUMX LMPKYJIANMOHHBIX
KOHTYPOB B MECTHBIX CUCTEMAaX IopAadYero BOGOCHaOXXeHNUAa NpUBOAUT IIPY 3HAYEHUU
TeMIIepaTypbl HAPYXHOI'0 BO3AyXa, COOTBETCTBYIOILEM M3JIOMY TEeMIIEPaTYPHOTO
rpadyKa OTIIyCKa TEeIJIOBOM JHEPIruM, K HeJOTPeBY CHUCTEM OTOILIeHMA, B CpenHeM
Ha 9%.

A npenorBpallleHNa 3TOro HeJorpeBa JSKCIJIyaTalMOHHBIE OPraHM3alny
YBEJIMUMBAKOT pPacxXxol TEeNJIOHOCUTENIA B CHUCTeMaX OTOIJIeHUS yBeJM4YeHMeM
OTBEPCTUN [POCCENIUPYIOIUMUX YCTPOMCTB, YCTAHOBJIEHHBIX Ilepe CcUucTemMaMy
ororyienun Ha MTII. ¥YBemudeHue cocraBageT B cpengaem 11%.

JTO, B CBOK OYepelb, MPUMBOAMT K 3aBBIII€HHBIM 3aTpaTaM TeIJIOBOM’
JHepPrMmM B CHUCTEeMaX OTOIJICHMA B [Aualla30He U3MEeHEHUsA TeMIlepaTyphl

Hapy»XHOTo Bo3ayxa t'< t < t,. IIpu t 3aBblllIeHMEe 3aTpaT TENJOBOM SHEPriu
nocturaer Takxe 11%.

OcyujecTBJaeHMEe pexuma QOYHKIMOHMPOBAHUA TEIJIOBBIX CeTel,
pa3paboTaHHOTrO 10 IIpeaJjiaraeMoy MeToamke, obecreunBaeT TpedbyeMblil TeIJI0OBOM
[IOTOK Ha OTOIIJIEHME BO BCEM Aualla30He M3MEHEHMA TeMIepaTyphbl HAPYXKHOTO
Bo3ayxa t <t . VIHbIMU cJyioBaMM, OpMMeHEHUE IIpeajiaraeMoil MeTOAMKY ITO3BOJIUT

CHU3UTEL 3aTPAaTh] TONJMBA B cpenHeM Ha 10% B rop.

1.5.2. CBeieHMe K MMHUMMYMY CJIMBA BOABI M3 MECTHBIX CMCTEM IropAdero
BOnOcHAbKeHus.
CHiKeHme 3aTpaT, JOCTUraeMoe 3a CUeT COKpPaIlleHMsA KOJaudecTBa
CJIMBAEMOM BOZbI, MOXKHO OIIPEAenTh 10 hopMy.Je:

Pron = Ly AG + 2, AQ., o (1.45)
rae Z, n 4, ,—cebecToMMOCTb XVMMUYECKM OUMIIEHHOM M JeadpUPOBaHHOM BOJHI,

CJI.I'OJ]

o - 3
HalpaBJAEeMOM Ha NOAIIMTKY TeIJIOBOM ceTH, pyd/M ; OJiA pacdyera

IIPUHATO D pyd /M
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o J
AG_ —TOZOBOe CHIMKEHME 3aTpaT HOOIIMTOYHOM BOIbI, M /IO

CJLION

AQ ;i ron— TOAOBOE CHIMKEHME [IOTEPD TEIIOBOM SHEPTUM CO CIAMBAEMON BO-

IIOM, OCTBIBIIIEN B MECTHBIX CMCTEMAX rOpAYero BoAoCHabK e,
['kan/rog.

[Ipu HOpMe noTpebiieHNnA ropAYeii BOALI C TeMIISPaTy PO 55 C Ha 1 sRuTEJIS
B cyTku (CHwull 2.04.01-85*, Ilpunoxenue 3 obazartensHoe) 105x0,85=89,25
J/49en.cyT. (TaMm ke, 11.3.10) 1 moJb30BaHUM TOPAYMM BOJOCHADXKEeHIEM B TedeHUe
350 cyrok (CHulII 2.04.07-86*, IIpunoxxkenne 22 peKoMeHAyeMOe€) BOAOIIOTpebaeHne

1 yeJoBEeKa B roj cocraBiydaeT 31,2 M /4eJ.ro.

Eciu npuHATH, YTO CHMIKEHUE BOAOpa300opa u3 TpyOOIIPOBOAOBR TEILJIOBBLIX
ceTell 3a CUeT CBeJleHUA K MMHMMYMY CJIMBA BOJbI, OCTEIBIIIEM B MECTHBIX CUCTeMax
ropsiyero BoJlocHaOKeHusA, pocturieT 5%, TO 2TO CHMIMKEHME COCTaBMUT OKOJo 1,6

3
M /4eJL.TO.
Takum o0pa3oM, B cucreMe KOMMYHAJbHOIC TeIlJOCHADMKeHUH,
obcaysxkuBaroulen o maccuB B 100 Toic. xKuTeseir, MOXKeT OBITH COIKOHOMJIEHO

o 3
MIOAIIMTOYHONM BOAbI nnopsagka 160 Teic. M /rog.

v 3
[Ipu cebecrommMoCTy MOAIIMTOYHOM BOABI, KaK OBLIO NPUMHATO, 9 pybd./Mm
SKOHOMMS B JEHEXKHOM BbIPaKeHMUI COCTABUT:

d_=5x 160 000 = 800 000 py6./rox.

B.I'OJ]

9 . 0
[Ipu cpennem 3HaYeHUM TeMIepaTyprl cauBaeMoy Bonel t. = 30 C norepu
TEIIJIOBOY JHEPIUM COCTABJAKT:

AQ.,...=AG,, .. c(t,—t.,)10"=160000(30-5)10" =4 000 kau/rox.

CTOMMOCTE C3IKOHOMJIEHHOTO KOJIMYEeCTBa TEeILJIOBOM 3HeprumM 3a roj (npu
cpenHen cebecroumoctu 1I'kan 240 py6./I'kaj) cocraBiaeT:

23, ...=240x4000=960 000 py6./ron.

TaxkuMm obpazom, giasa xkuaoro maccuBa B 100 TeicAY sKuTesell 3KOHOMUSA
TOJBKO 34 CUET CHUXEHUA CaAMBa OCTHIBIIEH BOOBI COCTABJSCT:

3., = 800 000 + 960 000 = 1 760 000 py6./rox.

CI.ION

1.5.3. CoxpauieBue 3aTpaT 3JeKTPOYHEePruy Ha IIepeKavyKy TellJIOHOCHUTEe A
3a CYET ONITUMMIALIUY TUAPABINYECKOr0 pexxnuma P yHKIMOHMPOBAHNUA
TEeIlJIOBO CeTMN.

IIpy ocyuieCTBJIEHUM PALMOHAJIBHOTO TUMAPABJIMYECKOr0 perxkyuma € ydeToM
IUPKYJIALMOHHOIO pacxoaa TellJIOHOCUTEeJIA, 00YCJIOBJIEHHOTIO (PYHKIIMOHMPOBaHMEM
MPKYJALUVMOHHBIX KOHTYPOB B MECTHBIX CHUCTEMaxX TIOpAYero BOAOCHADXKeHUd,
CYMMapHBIM pPacxol TEeIJIOHOCUTEJII He IIPEeBhIIIIaeT pPacyeTHOI'O 3Ha4YeHUS.
JKOHOMMUUYECKHUN Sd@PEeKrT OITMMU3ALUM TUIAPABJINYECKOTO peXuMa
(DYHKLIMOHMPOBaAHMA TEIJIOBOM CEeTM BO3HMKAEeT BCJEICTBUE CHIDKEHMA pacxola
TEIJIOHOCUTeJ A, IepeKadyuMBaeMoro CeTeBBIMM HacocaMM MCTOYHMKA
TEIJIOCHADXKeHNs, 1o CpaBHEHUIO C PaCXOOOM TEILJOHOCUTEJIA, MMEBIIMM MECTO B
TEILJIOBOM CeTH OO0 OCYILECTBJIEHUA OTITUMMUIALVIOHHBIX MEePOIIPUATUI.
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CokpalleHue 3aTpaT 3JIEKTPOSHEPTMM JABUTraTeJIAMMU CeTEeBBIX HAaCOCOB,
KBT4Y, MOXXHO ONpeeJIuTE 110 POPMYJIe:

AGH yn
A=—— . (1.46)
3600x102n_n.

B aTo11 popmye:
AQG —pa3HocTs 3HAYEHMIT PaCXOa TeIJIOHOCUTEJA 10 M II0CJe OCYILeCTBIICHU S
ONITUMM3ALUMOHHBIX MEePOIIPUATHI, T/ d;

N, Ko PUUMEHT NOJe3HOro JeCTBUA nepegayuy; npuauMaercan, =0,98;

N, — KO3 (P PULMEHT [1I0JIE3HOI0 JeNCTBMUA HAacoca, olpenesydeTCs 110 XapaKkTepuc-
THUKE HaCcoCa;

3
Y—yJaAeJbHaA Macca [epexKadyMBaeMoro TEeNJOHOCUTEJIA, KI'Y/ M .
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2. OIITUMUSAIINA IRCIVIYATAHMNOHHOI'O PEJRIIMA
PYHRIIMNOHUPOBAHUA TEILJIOBON CETU
OTRPLITON CUNCTEMbI TEIIJIOCHABHKEHN A

2.1. PASPABOTRA OLITUMAJIDHOI'O PEZRVIMA
OYHRIIMOHUPOBAHHNA TEIIJIOBOU CETMN.

2.1.1. OnpegesieHue pacyeTHbLIX 3HAYEHUN pacXxoaa TeIllJIOHOCUTE .

PacuyeTHble 3HaUeHUA CYMMAPHOrO pacxoJa TelJIOHOCUTEJA B ITOJAI0IEeM U
obpaTHOM TpyOOnpPOBOAX IJIA I'MAPaBJIMYUECKOrO0 pacdeTa TeIlJIOBOIM CeTy ClenyerT

OIpenesIATDb 10 POpMYyJIaM:
Gdl — yr(GDmax T vaax) T p’(Ghm ™ Gcirc); (21)
Gy = Gy = G- (2.2)
SHa4YeHMsA BeJUYMH, BXOAAIIMX B (PopMyJbl (2.1) u (2.2), onpepensarwTcs
caenyrimm obpasom:

® OTHOCUTEJIbHBIM PacX0l TEIJIOHOCUTEJIA Ha OTOIIJIeEHME B TOYKe M3JIOMA
TeMIIePaTYPHOI'O rpadprKa OTIIYCKa TEeIlJIOBOM SHEePIruy —

!

y'=( )

SHaUYeHue TeMIIepaTyphbl TeILJIOHOCUTEeJId B MoJamiIleM TpyOomnpoBoge

0,25

(2.3)

. 0 0
TeryioBoit cetu T, , C, pexoMeHAyeTcs NPUHMMATL Ha 5 C BbIlle 3HAYEHUS
TeMIepaTypPhl BOJLI, IOCTYIIAIONel] Ha ropA4dee BogoCcHaOKeHe:

T, =t +5; (2.4)
® paCYEeTHHBIN pacxol TEeIJICHOCUTEJIA Ha OTOIlJIeHue —
3
QOI’HEXIO
Gomax — ; (2'5)

C(Tln _ TZ{})
® pACYEeTHBIM PacXxo[] TEIIJIOHOCUTEJA HA INPUTONHYIO BeHTUJIIAIINIO —

3
Quax 10
Gy, = ! (2.6)
C(Tlo o TZG)
® CpeIHMHM 4acCOBOM pacxXo] TEeIlJIOHOCUTEJIS Ha ropA4dee BOAOCHADKeHMe

Qunl0
G = : (2.7)
C(th T tcw)

® 10JIA Bogopasdopa m3 rnojarwillnero TpyoorpoBoga TEIJIOBOM CETU B
TO4YKEe M3JI0Ma TeMIIepaTyPHOro rpadmiKa OTIYCKa TENJIOBOM DHEPTUM —

b — Tzr
'  — »
P = 2 (28)
T,/ -1,
IUPKYIAIMOHHBIM PacXoh TEIIJIOHOCUTEJIA —
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3

0,05Q, 10
Gcirc“ > (2 9)
CAt

SHaYeHMe IMPKYJAIIMOHHOTO pPacxXxojla TEeIJIOHOCUTEJNSI MOXKeT ObITb
ornpeneJIieHo 10 popMmyJe:

cire

t, —t

=0,05G, _k, : (2.10)
cAt

B cay4dae, Korga pacdyeTHOe 3Ha4YeHue TeMIleparTyphbl TEIIJIOHOCUTEJIA B
rojameM TpyboOnpoBOoOe TEIJIOBOM CeTu II0 TeMIIepaTyPHOMY TIpadUKRy

G

CIre

circ

w 0
peryJaupoBaHMA OTIyCKa TeIioBoy sHepruu T, = 150 C, u3J0M TeMIlepaTypHOIO

0
rpadpura mnpomsBoguTCa mnpu T, = 65 C, 3HAYEHME OTHOCUTEJBHOr0 pacxona
TEeNJIOHOCUTEJIA Ha OTOIJIEHME B JTON TOYKE TEMIIepaTypHoro rpaguka y,, = 0,77, a

noJ Bogopasbopa u3 rnogaiero Tpybonposona Tenaosoi cetr p’ =0,82.

2.1.2. IlocTpoeHne CKOPPEKTUPOBAHHOIO TEMIIEPATYPHOTO rpadpmka
pPeryJmupoBaHMA OTIIYCKA TEIIJIOBOM SHEPIUIL.

PerynupoBaHue OTIIYyCKa TeIJIOBOM OSHEPrMM B OTKPBLITBIX CHCTEeMaX
TernocHabKeHusa pexkomeHayercsAa (11.4.6 [3]) oCyIecTBJAATDL IO TeMIIEpaTyPHOMY
rpamUKy, CKOPPEKTUPOBAHHOMY C YYETOM OTKJIOHEHMA (PAKTUYECKMX I3HAYEHUN
pacxoja TEeIJOHOCUTEJNA OT ONTUMAaJbHBIX 3HAYEHMI IOA BAMAHMEM Bomopasdbopa
HeIIOCPEeZICTBEHHO M3 TPYOONPOBOAOB TEIJIOBBLIX ceTell U (PYHKIMOHUPOBAHUA
IMPKYJALMOHHBIX KOHTYPOB B MECTHBIX CHUCTEeMaX ropadero BonocHabxxenus. Tak,
npy oTOope DoJibILIel YacTH ropAdell BOAbI M3 IOAAI0IIEro Tpy0donpoBoga CHUMXKEHNE
pacxoga TeILJIOHOCUTEJNA B CUCTeMaX OTOIJIEHMA UM IIPUTOYHOM BEeHTUJIIAIIUA
HeoDXOOMMO KOMIIEHCHUPOBaTh OIpeneJIeHHbIM IIOBBIIIEHMEM TeMIlepaTyphl
TENJIOHOCUTEJIA B INOJAKIIEM TPYOOIIPOBOLe TEILJIOBOM CeTH, yBeJIMueHMe pacxona
TEeIIJIOHOCUTENSI B YIOMAHYTBHIX CHUCTeMaX, NOpu Iepexone OoJbiell dYacTu
Bogopa3bopa Ha oOpaTHBIM TPYOONIPOBOA TEIJIOBOM CeTHM — CHMMKEHUEM
TeMIIepaTypbl TEIJIOHOCUTEJIA B IoJariieM TPyOolpoBoze, IOJd TOTO YTOOBL
TeIlJIOBOM IIOTOK Ha OTOILJIEHME JM [IPUTOYHYH BEHTUJIALUMIO B Te4YeHUe CYTOK
COOTBETCTBOBAJI CpeAHEeCYTOYHOMY 3HAUEHNIO TEMIIEPATYPhl HAPYKHOIO BO34yXa.

711 pacyeTa CKOPPEKTUPOBAHHOTO TEMIIEPATYPHOTO rpaduka peryamMpoBaHMA
OTIIyCKa TeIlJIOBOM SHepPTrmM Heo0XoaMMO IPUHATD:

® (OTHOLIEHMA CPegHero 4aCoBOro 3HaYeHUA TEIJIOBOTO IIOTOKA Ha Topsi-
yee BOAOCHab)KeHMe M pacCdeTHOro 4YacoBOr0 3HAUYEeHUS TEeIJIOBOTO IIOTOKA Ha
OTOILJIEHME M IIPUTOYHYIO0 BEHTUJIALMIO ¥ BCEeX IoTpedbuTresier TelJOBOW JHEePIrum
OIVHAKOBBI;

¢ 3HAYEHMA pacxoga TEeIJIOHOCUTEJIA B MNoJalIleM 1 obpaTHOM TpyOO
[IPOBOJAX TEeIJIOBOM CeTM Ha BBIBOJAX MCTOYHMKA TEIJIOCHAaDMKeHMsA, a TaKKe
pacroJsiaraeéMbIy  Haop, 3ajalTcA TOJBKO JIA YCTAaHOBJEHUMA PaCYeTHOro
TMIPaBJINYECKOTro
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pexuMa (PYHKLIMOHUPOBAHUSA TEIJIOBOM CeTU U B NaJIbHENIIEeM He PeryJMpyHTCHd.
PacueT CKOPpPEKTHUPOBAHHOIO TeMIlepaTypPHOI'o rpadukKa cjJeiyeT HAYMHATE C

0
onpejiesIeHNA 3HAYEHMs TeMIIEPATYPhl HAPYKHOro Bo3ayxa t', C, cooTBeTCTBYIONIETO
TOYKe M3JI0Ma rpadmKa:

V=t — (——)

lu_tj

1,25

(tj —to)' (2.11)
T

[Ipu aToMm, o popmyae (2.4), caenyer NPUHEUMATL T, =t + 5.
3HAUYEHUA TeMIIepaTypPhbl TEIIJIOHOCUTEJIA B 00paTHOM TPyOOIIPOBOJE TEIlJIo-
BOJM CETM U TIOCJIe CMELIeHUA Ilepe] CUcTeMaMM OTOILJIeHMA B TOYKe M3JIOMa TeM-
[IepaTypPHOro rpauKa orpenessaoTea 110 dopMyJiaM:
f
r 0,8
1, = tj T (TZG o tj)( ) ) (212)
tj - tg
y
r .
Ty = tj T (Tau o tj)( ) > (2-13)
t —t

} O

3HaYeHMe OTHOCUTEJILHOTO Pacxo/ia TEelJIOHOCUTEJS Ha OTOILJIEHME Y B 3TOMH
TOUKEe TEMIIEpATYPHOI'o rpauka onpegesasiercs 110 oopmye (2.3).

3aTeM HeoOXOAMMO OIIpeLesMTh 3HaYeHMe TeMIIepaTypPhbl HAPYMKHOI'O BO34yXa
tp, IpM KOTOPOM BOoZOpas300p nepexoanuT Ha oOpaTHBI TPyOOIPOBO/] TEILJIOBON CETH

u p = 0. duoa 3Toro HeoOXOOIMMO NIpeaBapPUTEJNIbHO OIpeleauTh 3JHa4YeHUdA
OTHOCUTEJBHOIO PacxXoja TeIUIOHOCUMTEJIA Ha OTOIUIEHME Y U OTHOCUTEJBbHONM

TEILJIOBOM NTOTPEOHOCTHU (p B TOM TOUKE IrpaduKa.

SHa4eHue Yg, MOYKHO ONPEeNeJNTh, MoAcTaBuB p = ( B ypaBHeHME T'MIPaBJIN-
YECKOro peXuMa (PYHKIMOHNMPOBAHNUA TEILJIOBOM CeTH:
yet p(v + ) Yt Ye— (1 —p)v+po
o[ ————— ) +e(—) + o, [———— =1 (2.14)

!

y'+p'(v+o) y y=(1-p)v+pe
py cobMaeHy paBeHcTBa ®, +e+w®,=1.

SHa4YeHue TerJioBoM norpebxHocTH ( onpenessieTcs IIpy NOMOIIU IIO0LCTaHOBKA
3HAYEeHUSA TeMIepaTypbl TeNJOHOCUTeJd, IIOCTYyNalIlero Ha ropAadee

BOZlOcHADKeHne, M HaWJEHHOTO IPEABAPUTEJIBHO 3HAYEHUS Y. B CJlelyloliee

YPaBHEHME: At_.
=t + (Tue= t)dp e (2.15)
2y
T3D+ TZu
rnet, = 3Ha4dYeHME CpeJHel TeMIlepaTyphl TEIIJIOHOCUTEJA B HArpeBaTe-
2 JIbHBIX NIpMubopax cucTeM OTOIJIEHM 10 OIITMMAaJBHOMY I'padu-

Ky LIEHTPAJIbHOTO PEryJMpoOBaHMAa OTOIJIEHMUA IIPY PaCydeTHOM
3HAYEHUM TeMIIepaTypbl HAPYKHOI'O BO3AyXa IJIA MPOEKTU-
0

poBaHUA oToreHus, C;
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t. —tp
J

(o= TeIJIOBad NOTPEOHOCTE OTAlIMBAEMBIX 3aHMI TP UICKOMOM
t —{ 3HadYeHuu TeMlilepaTyphbl HAPYKHOIO BO34AyXa,

] O

AT, = T,

0.0

— T,,~ pacdueTHOe 3Ha4vYeHMe Pal3HOCTM J3HAYEeHUM TeMIIepaTyphl

TEeIIJIOHOCUTEJIS B CUCTeMaX OTOILIEHMA II0 ONTMMAJbHOMY
rpa@MKy LIeHTPAJIbHOTO PEeryJMpPOBaHMA OTOILIEHUA TIPU
pacdeTHOM 3Ha4YeHUU TeMIepaTyPhl HAPYXKHOTO BO34yXa AJA

O

IPOEKTUPOBAHUA OTOIIJIEHPIH,OC.
Pemenne ypaBHeHns (2.15) MOKeT OBITE MOJYYEHO METOA0M I10CJIeOBATEIILHBIX
IPpUOIMIKEHMIL.
VickoMmoe 3HaueHue TeMmiiepaTypkl tr onpenesndaerca 110 popMyJie;
tpztj-—qp( tj-~t0). (2.16)
SHa4YeHusA TeMIepaTypbl TEeINJOHOCUTeJAdA B IoJarwileM, oDpaTHOM
TpyDOIIPpOBOZAX TEeIJIOBOM CeTH M Iiepen CcucTeMaMM OTOILIeHMA B Ouaral30He

U3MEHEeHHMS 3HaYEeHMI TeMIlepaTypbl HAPYKHOIro Bo3ayxat >t >t onpependArTcs
chopmysramu:

ATD.G
T, =t + [t~ t ~ 0,5AT, (1 + 2u)]q" + (1 + 2u)q; (2.17)
2Y¢
ATG.D
T2c= tj T (Tmu.ﬂ“ ti)qO,B ~{, (2 1 8)
2Y;
ATO.G
T3c= tj T (Tmu.ﬂ_ tj)qO’S T — -4. (2. 1 9)
2Y¢

B dopmynax (2.17) — (2.18) u B majpHelIllIeM MHIEKCOM «» 0DO3HAUYEHDI
3HAYEHUA TeMIIepaTyphl TENIJIOHOCUTEJIA B TPYDOIpoBOAaxX TEILJIOBOM CeTHU U Iepen
cuCTeMaMlM OTOIIJIEHMA II0 CKOPPEKTHMPOBAHHOMY TEMIIEpPaTYPHOMY TIpaduUKy
pPeryJmMpoBaHusg OTIIyCKa TEIIJIOBOV 3HEPIUN.

OgHaKO JA OInpenesieHMA 3HAYEHUII TeMIepaTypbl TeILJIOHOCUTEJISA IIO
CKOPPEKTUPOBAHHOMY TeMIIepaTyPHOMY TIpaUKy HeoOXOOIMMO IIpeaBapuTeJbEHO
oIpeleNnTh 3Ha4deHMe JoJM BoAopasdbopa m3 rogarlnero TpyOormpoBoga TEIIoBONI

CeT! P B AMana30oHe M3MEeHEeHUA 3HAaYeHUM TeMIIePaTyPhl HAPYKHOI0 Bo3ayxa t'<t<tp
10 (popMyJIe:
C
1:h - 1:2
P = . (2.20)

C

C
1, — T

C
3HaYEeHMA TeMIIePAaTypPbl TEIIOHOCUTENA T, , T, M T, IIPM PACYETHOM 3HAYEHUN

TeMIIepPaTypPhl HAPY?KHOI'O BO3AYyXa JAJIA MIPOEKTUPOBAHUA OTOILJIeHUA, T.e. Ipu q = 1,
MOXKHO OIPeneJIATE 10 OPMYyJIaM:

T =T, + 0,5AT,, (1 + 2u)(— - 1); (2.21)

Y¢
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Ty = Tpyo = —— (2.22)
2y¢
AT’{),O

To=T  +- | (2.23)
2y,

B nuamnasoHe CrpAMJIEHUS TeMIIepaTypPHOro rpauka, Kkorga T,” =t + 5 = const,
3HAYEeHMA TeMIIepaTyphl TEILJIOHOCUTEJSA B OOpaTHOM TPYOOIIPOBOJE TEIlJIOBOM CeTU
onpeneasaeTca PoOpPMYJIOn:

X

TZC — Tlc q(Tla o TEG)J (224)
Yt

C
rge T, — 3Ha4YeHMe TeMIlepaTyphbl TeIJIOHOCUTEJA B IIoJalineM TpyOornpoBonge

o 0
TeII0BOM ceTH, C, onpeneseHHoe 110 chopmyie (2.17).
SHaYyeHure OTHOCUTEJBHOTO TEeNJIOBOTO IIOTOKa Ha OTOILJIEHME B 3TOM

nrana3oHe onpenessaerca 1o dopMyJe:
T, —t
X = _— . (2.25)

Tmu_l_(Tl— Tmu)ytt)"/Yf_t
SHa4YeHUs OTHOCUTEJILHOTO pacXolla TeILIOHOCUTEJI Ha OTOILIeHUE Y; B 9TOM

IMaras3oHe MaJgo WM3MEHAKTCA II0 CPaBHEHMIO CO 3HadYeHueM Y, II03TOMY C

IOCTATOYHOM IJIA MHMKEHEPHBIX PacyeTOB CTEIIEHBI0 TOYHOCTY MOYKHO CUUTATD Y=Y .

2.2. OdecriedeHne (pyHKIMOHMPOBAHUSA CHUCTEM
TEIJIONOTPEeOJIeHU A '

2.2.1. IlpyuuunmnasabHaa cxema MECTHOI'0 TEIlJIOBOrO IIYHKTa M pacyeT
Hpoccenupyroimux yCcTpPOCTB.

CucreMbl ropsdero BOAOCHAOMKeHMA IMNPUCOEIUHAIOTCA K TpyOorposozam
TEIJIOBOM CeTM Ha MecTHbIX TemyoBbIX IyHKTax (MTII) mo 3aBucumoil cxeme:
TeIlJIOHOCHTEJIb (ropadas BOJA) HEOCPeACTBEHHO M3 TPYOONpPOBOZOB TENJIOBOM
CeTU — IOJAaIoUIero u obpaTHOro — MOCTYyIIaeT Ha ropadee BOAOCHaDXKeHMe depes
aBTOMAaTUYECKOEe CMeCHUTEeJhLHOEe YCTPOUCTBO (pPeryJjadaTop TeMIIepPaTyphl),
nIpenHa3HaUuYeHHOe [JIA IOoOAepPKaHMA II0CTOAHHOrO 3HAYeHMA TeMIepaTypPhbl

rops4den Bogsl t,= 60 ~65°C (Puc.1, npunoxxenne 3).

Ha TpybonpoBoge, COeAUMHAIOIEM PeryjJdaTop TeMIepaTyphbl TIoOpAYero
BogocHaO)KeHMss ¢ oOpaTHeIM TpybonpoBogom TernJoBolr cetu Ha MTIIL
yCTaHaBJIMBaeTcs 00paTHBINM KJalaH, IPenATCTRBYIOIIUN IePEeTOKY TEeIlJIOHOCUTEJIA
13 ee II0LAKILero TpyDdoIIpoBoJa HEelmoCpeICTBEHHO B OOpaTHBIN.
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TpybonpoBoa HIMPKYJIALNMOHHOIO KOHTYpPa CUCTEMBb] ropAYero BOAOCHabxeHnA
MOAKJIIOYaeTcAa K obpaTHOMy TpybDomnposony TerioBor cetu Ha MTII no xoxy
TEILIOHOCUTEJIA II0CJE ero 0Tdopa U3 3Toro TpyoonpoBoaa.

Ilna co3maHMs HOPMAJBbHOM LVPKYJALMM B MECTHOM CHCTEME TOpAYero
BOOOCHADXKEHMA M B €€ IUPKYJAIMOHHOM KOHType Heobxonumo obecrieumnTsb
OIIpEeZeJICHHYIO Pa3HOCTh Hallopa MeXK Ay HadyaJbHOM M KOHEYHOU TOYKAMM CUCTEeMBbL
C 5TOll LeJbI MEeMXAYy TOYUYKaMM IIPpUCOoeAMHEHUA K o0paTHOMY TpPyOOmporBOmy
rerioBoyt cetu Ha MTII noparomero n MpKyJIsLMOHHOIO TPYDOONIPOBOZOB CHCTEMEL
rops4ero BojgocHabiKenna yctanapauMBaeTca fpoccesnbHaa guadparma.

B peasax oprasu3alnmMM OIITHMMAJbHOIO THUAPABJIMYECKOTO pexXuma
(PYHKIIMOHMPOBAHNA TEIJIOBOM CeTH ¥ CO3MaHUA YCJIOBUM IOJA TMAPaBINYECKU
PaBHOI0 yJaJIeHMUs KaKAOTO IOTpeduTesid TeIJIOBOM SHEPrMM OT MCTOYHMKA
tenyocHabsxkennda, Ha MTIl ycranaBamBarwTcAa IpOCCEIUPYIOIIME YCTPOMCTBA
(mpoccenpHble AMadparMbl, COIJIa 3JIeBaTOPOB) C OTBEPCTUAMM, IAMaMETPLI
KOTOPBIX ONPEeAeJIgIOTCA B COOTBETCTBUM C TEIJIOBOM NOTPeDHOCTBIO KaXKIOr0 M3
rnorpeburesei.

3HaYeHUsaA [JUaMETPOB JPOCCEJUPYIOIIMX YCTPOMCTB OIPeleJAnTCs
caeayHIIMM o0pa3oM.

3HaYeHMA JMaMeTPOB COIeJ SYIeBATOPOB, MM, PaCCUMTBIBAIOTCA IIO

hopmye: 4
d=9,6VG/H.. (2.26)
CorJgacuo dhopmyae (2.1)G=yG

omax*

3HAUYEeHMEe uaMeTpa CcoIia Heo0XoamMo onpenesAaTbh € TOYHOCTBIO [0
AECATHIX J0JIell MUJIJIMMEeTPa C OKPYIVIEHMEM B MEHBIIIYIO CTOPOHY M IIPMHMMATDH He
MEeHee 3 MM.

Homep ssneBaTopa omnpenessieTca 0 AMaMeTpy ero ropJIOBMHBI, 3Ha4YeHMue
KOTOPOro, MM, MOYXHO HANTU 110 POpMYyJIe:;

4 —
d=8,5VG’(1 +u)/H, . (2.27)

OnpepesayB 3HaUYEeHME AuaMeTpa ropJIOBUHBI, MOYXXHO HAWTH HOMEP

3JIeBaToOpa Mo clefyrouied Tadbnune:

Tmamerp | f1yep IIuameTp Homep Jnamerp | Homep
TOPJOBMHEL, | 5yepamopa| TOPJOBUHBL | 5reparopa| TOPJIOBUMHBL | pyreBaTopa
MM I MM MM
I— —_ — e ———————— - E——— | I — E— _——_'.—.
15—~ 18 ] 23-28 | 3 33 -43 5
18-23 | 2 ~ 28-133 4 | 43-55 | 6

[Ipn BEIOOpE 3JeBaToOpa CJAEAYET MNPUHMMATL CTAHIAPTHLIN 2JIeBATOP C

MEHbIIMM OJIMMKANIIIMM 3HaYEeHMEM guaMeTpa ropJoBuHEI (11.4.18 [2]).
SHa4YeHMe auaMeTrpa OTBEepCTUMA APOCCeJbHOM pauadparMmbl, MM,
OIIpenesIfAeTC s I10 (popMYyJIe:
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4
d,=10VG'/H. (2.28)

MuHnMaJIbHOE 3HaYeHMe OTBEePCTUA APOCCeNIbHOM AnadpparmMsel JOJYKHO ObITh

TakyKe He meHee 3 MM. [Ipu HeobOxogmmMoCcTH cienyeT npeaycMaTpuBaTh YCTAHOBKY
ITOCJIeIOBATEJLHO JIBYX AuadparM C COOTBETCTBYIOIIMM OOJBIIIMM OTBEPCTUEM.
PaccrosaHue Mexxay AByMsA IIOCJEeIOBATEJIbBHO YCTAaHOBJEHHBIMM auadparmamu

noJKHO mpeBblmate 10D, Tpybomposona, Ha KOTOPOM YCTAaHaBAMBAKWOTCA 3TH

nuapparmel, 3geck D, — yCaI0BHBI AyaMeTp TPyOOIIpoBoaa, MM.

B cayuyae ecan 3HaueHMe Hamopa Iepej 5J1eBaTOPOM IIpPEeBbIIIAeT BABOE U

2
OoJiee 3HaueHue, onpegesenHoe no gopmyse H= 14 H (1 +u), a Takxe B cayuae,

ecyqiM 3Ha4YeHMe AuaMeTpa COIlJa 3JeBaTopa, onpenesieHHoe 1o dopmyJe (2.26),
MeHee 3 MM, M3OBITOK HaAIloOpa HeODXOAMMO TaCUTh APOCCeJIbHOM auadparmoin,
YCTAHOBJIEHHON IIepel 3JIeBaTOPOM. JSHadYeHMe OuaMeTpa OTBepCTUSA ITONu

nuaparmel onpegeadeTcd 1o dopmyae (2.28).

IpoccenbHasa nuadpparma, ycTaHaBJiMBaeMasa Ha obpaTHoM TpyOorposoze
TeryioBoM cetu Ha MTII wmexxny TodkaMM IHIpucoeguMHEHMA K obpaTHOMY
TPYOOIIPOBOAY NOJAAIOILEr0 ¥ UMPKYJIALMOHHOIO TPYOOIIPOBOLOB CUCTEMEBI TOPAYEro
BOJOCHADMKeHMA, NOJIKHA OBITE paccyMTaHa Ha ralleHue Hamnopa 3 — oM (rmorepu
Hamopa B CHUCTeMe TropAdYero BOoJAOCHAOMKeHMA HOpM LUPKYJALMOHHOM pPerKuMme
O YHKLUMOHMPOBAHUA), T.e. MNOANIOP;, 3HaAUYEHUe pacxoja TeNJIOHOCUTEJHA

onpenmenasierca BeipaykeunemG=y'G__ .

B neaBToMaTmdupoBaHHEIX MTII apoccesbHy0 amadparMy HeobXOoOMMO
yCTAaHABJAMBATE TAKMKe M Ha LUUMPKYJAUMOHHOM TPyOOnmpoBOAe — OJA OrpaHMYeHUdA
HUPKYJALIMOHHOIO pacxoja TEeINJIOHOCUTEJ A €ero pacdeTHbIM 3Ha4dYeHMEM IIpH
BoZopa3bope mn3 mnozarmwllero TpyoOboOmpoBoJa TEILJIOBOM CeTU. JITY auadparmy
caenyeT pacCuMThbIBaTb Ha APOCCEJMPOBAHME HAIOpa, 3HAYeHMe KOTOpOro, M,
oIpenesAaeTcA BhIpasKeHueM!

H=H —H,. (2.29)

SHa4YeHMEe pacxola TeIlJIOHOCHUTEJNA OJsA pacdeTra APOoCCesIbHONM auadparMsl
Ha LMPKYJIAIMOHHOM TpyOOIIpoBOome cJjenyeT NPUMHMMATL PAaBHBIM pPacyeTHOMY
3HAYEHUI IUPKYJAIMOHHOTO pacxona, ornpeneJieHHoMy Ito dopmysaam (2.9) muanm
(2.10).

Hia olecrieueHnsa (PYHKILIMOHUPOBAHUA IUPKYJIAIIMOHHOrNO KOHTypa IIpHU
Bogopa3bope wu3 obpaTtHOro TpPyOONpoOBOJAa TENJIOBOM CeTUM OPOCCEJIBHYIO
muadparMy, YCTAaHOBJIEHHYK Ha IUPKYJAALMOHHOM TpPyOOnpoBoae, HEOOXOAMMO
BBIBOAVUTL M3 IIMPKYJIAIIMOHHOTO KOHTypa. IIoaToMy ee caenyeT ycTaHaBIMBATL Ha
Oanmnace. Ilpu nepeBose Bogopa3dopa € MIOAAIOIIEro TpyOOIIpoBOAa TEIJIOBOM CeTH
Ha oOpaTHBII HeoOXOAMMO OJHOBPEMEHHO OTKJYAThL 1auadparmMy Ha
LHUPKYIALIMOHHOM TPYOOIIpoBOIE.
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2.2.2. ABTOMaTU3a1MAa (PYHKIMOHUPOBAHUA HUPKYIALMOHHOTO KOHTYyPa
B MECTHOM CHUCTEMeE ropA4Yero BOgoCHaDKeHNnA.

DOYHKIMOHMPOBAHME LUPKYJALMOHHBIX KOHTYPOB B MECTHBIX CUCTeMaxX
ropaYyero BogocHabKeHnAa MoKeT ObITh aBTOMAaTU3MPOBAHO C IIOMOILIILI0 YCTAHOBKU
Ha LUPRyJaALMOHHOM Tpybonposome MTII aBToMaTuyeckoro peryJasaropa
IMPKYJIALIMKU. B KadecTBe peryJaAaTopa MOMeET ObITh NPMMEHEH IIPOCTEMIIINNA
TEPMOPETYJATOP IIPAMOIr0O JeJVCTBUA — TepMOoCTaT, KOTOPbIM IOOJIKEH ObITb

0
HACTPOEH Ha MOoAJepsKaHue 3HAYEeHNA TeMIlepaTyphl TellJloHocuTe A ropAaaka o0 C
B KOHIe UMPKYJAIMOHHOTO TpPYyOOIIpOBOZJa M TEeM CaMbIM OrpPaHM4YUBATDH

LUPKYJALUMOHHLIY PACX0O TEILJIOHOCUTEJIA ero pac4eTHhIM 3HAYeHUEeM.
[Ip aBTOMATHU3MPOBAHHEIX TaKMM 00pazoM HIMPKYJIALMOHHBIX KOHTypPax

pacyeTHBIM LUPKYJALMOHHBIM pPacxol TEeIJIOHOCUTEJIA OJA TI'MIAPaBJIMYEeCKOro
pacyeTa TeIIJIOBOM CeTHM MOXKeT ObITh NPMHAT, KAaK [OKAa3aJiu Pe3YJbTaThl

3KCHEepPMMEHTAJbHBIX MCCJIeJOBaHNN, ¢ KoagduimmerTom 0,5.
CHMKeHMe 3HadYeHMA LUPKYJIAIMOHHOIO pacxojJa TeNJOHOCUTEJA

[IPOMUCXOOUT B CUJY IIPOTPeBa MECTHOM CUCTEeMBl IropAdYero BOIOCHADMKeHIdA,
KOTOPBIN BbI3LIBAET IIPUKPLITHE PEryJaATOpa IMPKYJIALINK. SHAYEHUE YIIOMAHYTOTO

KO3(hdPHUIMeHTa COOTBETCTBYEeT 3HaYeHUI0 CpeJHero 4aCcoBoro sogopasdopa.
Takum o00pa3om, aBTOMaATM3alUMA LMPKYJIALNMOHHBIX KOHTYPOB, KpoMe

VIIOPAAOYEHUA MX PYHKUMOHMPOBAHMUSA, IIO3BOJIAET CHU3UThL CYMMAapPHBIN pacXon
TEIIJIOHOCUTEJII B TEILJIOBOM CEeTU M VBEJMYUTH IIPONYCKHYIO CIIOCOOHOCTD
HeVCTBYHIMX TEeIJIOBBIX CeTeM II0 TeILJIOBOM JHeprMM, a TaKiKe CHUSUTH
MEeTaJIJIOEMKOCTh IIPOEKTUPYEMBIX TeEeIJIOBBIX CEeTEM OTKPBITBIX CUCTEM
TeIJIoCHabKeHU .
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[IPUJIOXKEeHMe 2.
2. IIpumep pacyeTra ONTHUMAJBLHOIO rpagpMKa HEeHTPaAJbHOrO
PeryjamnpoBaHus OTIIyCKa TEIJIOBOM SHEPrum
HaHo:
® pacdeTHOE 3Ha4YeHMEe TeMIepaTypbl HaAPYXKHOr0 BO3AyXa [OJA

0
[IPOEKTUPOBAHUA OTOILIIeHuAt =—28 C;

0
. pacyeTHOE 3HA4YeHME TeMIepaTypbl Bo3AyXa B 3paHuAx t = 18°C;

. 3HAYEHUA TeMIlepaTypbl TEIJIOHOCHUTEJIA B II04AI0lIeM, oDpaTHOM
TPYyOOIIpOBOAAX TEIJIOBOM CEeTH U Iepel cucTeMaMy OTOIIJIeHUS II0 OIITMMAJILHOMY
rpapMKy LIEHTPAJIBHOIO PEeryJaupoBaHUA OTOIJIEHUA IIPM PaCYETHOM 3HAYEHUN
TeMIOEePaTypPbl HAPYKHOI'O BO3AyXa 4JIsA IIPOEKTHUPOBAHUSA OTOILIEHUSI COCTABJIAIOT!

0 0 0
T,=150C;1,=70C;1,,=95 C;
. 3HAUYEeHUsT OTHOCUTEJBbHOI'O0 pacxXxola TeIlJIOHOCUTEJA Ha Tropaudee

BOJOCHAOXKEHNUE V ¥ OTHOCUTEJIBHOTO IUPKYJIAIMOHHOIO pacxXxola TeIIJIOHOCUTEJISA
coorBeTcTBeHHO 0,3 1 0,15;

o 3Ha4YeHMA [I0Ka3aTeJle TApaBJIMiYeCcKOM YCTOMYNBOCTHA !
®,=0,5;,e=0,4; 0,=0,1.
TpebyercAa: pacCcuuTaTh CKOPPEKTUMPOBAHHBIN TeMIIepaTypPHBIM TIpa@UkK
peryJamMpoBaHA OTIIYCKA TEIJIOBOM S3HEPIUM OJIA 3aJlJaHHbBIX YCJIOBUIA.
1. IlpauMaeM 3HadyeHMe TeMIlepaTypsbl BOAbI, IIOCTYIIAIOLIEM Ha ropAdee

0
BopocHabxxenue, t = 60 C. Torma u3aoM TeMnepaTypHOro rpadmra cJaeayer
NIPOM3BOAUTL IMPM 3HAYEHUM TeMIepaTyphbl TEIJIOHOCUTEJIA B TIOAAIOIIEM

rpyboriposoae TemnoBoi cetut, =60+5= 65 C.
2. SHaMeHMe TeMIIepaTypbl HAPYXKHOTO BO34yXa, COOTBETCTBYIOHIEE U3JIOMY
TeMIIEPaTyPHOrO rpaduka, onpenesideM 110 hopmyJie (2.11):
65— 18

t' =18 — ( )"(18 + 28) = 5,35 C.
150-18
3. SHa4YEHUA TeMIepaTypbl TEILJIOHOCUTEJIA B obpaTHOM TpyOonpoBoze
TENJIOBOMl CeTM U IIepe] CcucTeMaMM OTOILIEHMS B TOYKe WM3JIoMa Trpadura
onpeneseM 1o popmyaam (2.12) n (2.13):

18 — 5,35

T, =18+ (70 - 18)(— )" =36,5C;
18 + 28
18 — 5,35

T,/ = 18 + (95 — 18)(—- Y =454C.
18 + 28

4. 3Ha4YeHMe OTHOCUTEJILHOTO Pacxo0/a TeILJIOHOCUTEJISI Ha OTOILJIeH)e Y [P

t' onpenesseM 1o popmy.e (2.3):
65— 18

y' = ( Y =0,7725 0,77,
150 — 18
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0. A onpeneneHmsa 3HaAYEHUN TeMOepaTypbl TEIJIOHOCUTENA B O0paTHOM

L U
TPpyOONIpOBOAE TEIJIOBOM CeTn M Ieper CcucreMaMM OTOIIeHuA npu i 3 C
He00XOOUMO IIpenBapMTeJIbHO OlIpenesMTk II0 qopmytae (2.20) 3HadeHHUe
OTHOCUTEJILHOTO TEIJIOBOTO IIOTOKA X Ha OTOILJIEHUE:

65 — 8

= 1,2055.

37 + (56,1 -37)0,737/0,77 — 8

3HaueHMA BeMMH, BXOAALMX B GopMyy (2.24) Toy Ty, Yo MY XY

onpeneadeM 1o dopmysgam cooTBeTcTBeHHO (1.7a), (1.31a) n (1.12):
95 + 70 18 —8

T =18+ ( 18)( )" =37C;
2 18 + 28
1,=18 + 64,5(0,2174) + 67,5x0,2174/0,77 = 56,1°C;
You=(0,2174) " =0,737.
SHadeHue TeMilepaTypbl TeIJIOHOCUTEJ A B obpaTHOM TpyOomposone

TEIJIOBOM CeETU IPpHU t = 8'C onpenesdaeM 1o dpopmyJe (2.23):
1,2055

T.° = 65 0,2174x80 = 37,8"C.
0,77
SHaUEeHMe TeMIIepaTypPhbl TeIJIOHOCHUTEJNA Iepel cucTeMaMM OTOILJIeHUS

olpeneJssieM C IIOMOIIbBIO KO3 hUIIMeHTa NIOAMEIIMBAHMA dJeBaTopa (u=2,2):
65 +2.2x37.8
T, = = 46,3"C.
1+2.2
6. SHa4yeHNne TeMIlepaTypPhbl HAPYKHOr0 BO3AyXa, IIPpU KOTOPOM BOoA0opas3bop
[TOJHOCTBIO IIepexoauT Ha oDpaTHbI TpyOOIIPOBOA TENJIOBOM CeTH, OIpenessaeM

caoeayomuM odpaszomMm.
OnpenessieM 3HadeHMe ((PaKTUYUECKOTO OTHOCHUTEJILHOTO pacxofa

TEIIJIOHOCUTEJIA Ha OTOILIEHME Y, TIOJCTABMUB P = 0 B ypaBHEHME I'MPaBJINYECKOTO
pesxuMa QYHKIMOHMPOBAHUA TEIJIOBOM ceTH (2.14):
Y Yt Y~ 0,3
0,5[———————] +0,4(——)+0,1] |=1;
0,77+0,82(0,3+0,15) 0,77 0,77- (1- 0,82)0,3+0,82x0,15
Pelrenne 5T0ro KBagpaTHOTO ypaBHeHNs gaetT: y = 0,942,

lloxcTaBMB HAWIEHHOE 3HAYEHUE Y, H 1) = 60'C B popmyny (2.18), nonyyumum

ypaBHEHME!
25
60 = 18 + (82,5~ 18)qp ~ qp.
2x0,942
Pelienue rmosydaeM MeTOLOM I10CJIe[OBATNLHBIX ITPUOJIMMKEeH U

Jp= 0,767
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Hamnee, o popmyJsie OJA onpeneseHusl TeIIOBOM IIOTpeDHOCTH 3JaHUi q,

OripeJeJiiM SHAY9CHMUE TEMIIEPDATYPLI HAPYHOI'O BO3AY XA, I[IPV KOTOPOM P = 0:
18 —tp
0,767 = ;
18 + 28

0
tp=—17,3 C.
7. OnpenesAaeM 3HAYEHUA TeMIIepaTyphbl TEIJIOHOCUTEJA B IIOLAlOIIeM,

obpaTHOM TPpybOOIIPOBOAAX TEILJIOBOM CETH U IIEpes CUCTeMaMM OTOILIe s rpu p = 0
rno chopmyaam (2.17) — (2.19):
12,5
T,°= 18+[150 — 18 — 12,5(1+2x2,2)]0,767 "+ (1+2x2,2)0,767 = 125,1°C;
0,942

T,°= 18+(82,5 — 18)0,767 "~ — 12,5x0,767/0,942 = 60°C:;

T, = 18+(82,5-18)0,767 " +12,5%0,767/0,942 = 80,3°C.

8. JHadeHMsA TeMIlepaTypbl TEILJIOHOCUTEJA B IIogarlieM, o00paTHOM
TpyOONIPOBOZaxX TEIMJIOBOM CeTU M Ilepel CUCTeMaMM OTOIJIEHMA IIPM PpacCueTHOM
3HAYEeHUM TeMIlepaTypbl HAPYKHOTI'0 BO34yXa OJIA MPOEKTUPOBAHUA OTOIJIEHUA
MOryT OBITH onpenesieHsnl o opmyaam (2.21) — (2.23).

OmnpegesnnMm cHavyaJsia 1o Qopmyae (2.21) 3HadyeHMe TeMIepaTyphl
TEMJIOHOCHUTEJIA B [oJalolieM Tpyborposoge TelJIOBOM CeTH.:

1
T,°=150 + 12,5(1 + 2x2,2)( ~1)=154,2"C.
0,942

C
ITockonbky T, > T,,, HEODXOAMMO NPOM3BECTM TaK Ha3bIBAEMVIO CPE3Ky
rpa@ueKa TeMnepaTypsl TEIJIOHOCHUTEJA B [I0JAr0IIeM TpyOOIIPOBOAE TEILJIOBOM CEeTH

npuT,, = 150°C.
Torpa 3gadeHNsI TeMIIepaTyphbl TEIIJIOHOCUTEIA B o0paTHOM TpyOomnposoge
TeIJIOBOM ceTH onpeneJaTcA 110 dopmynam (2.24) — (2.25):

x = 0,954;
C 0
T, =69 C.
SHA4YEeHMEe TeMIepaTypbl TEIJIOHOCUTEJIS IIepes, CHMCTeMaMM OTOIJIeHUSA
orpeneJisieM ¢ HOMOIIBLIO KoadhduimeHTa rnogMeInMBainsa 3J1€eBaTOPOB:

T,°=(150+2,2x69)/(1+2,2)=94,3"C.

9. Jy1sa yrIpole s BEIYMCJIeHUNM 3HaYeHUI TeMIIepaTYPhl TEILJIOHOCUTEA B
nmomaIneM, obpatHoM TpyOOnmpoBOIaxX TEIJIOBOW CEeTHM M IIepel CUCTeMaMu
oronJyieHusa dopmyanl (2.17) — (2.19) npeobpa3yeM MNPUMEHUTEJIBHO K 3HaAYEHUIM
3alaHHBIX IIapaMeTpPOB:

T,°= 18 + 64,59 + 67,59y, :
T, = 18 + 64,5 qn’8 — 12,5q9/y,
T, = 18 + 64,5 qo"8 + 12,5q/y;
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| C C
llogcraBuB BBIpaXeHusa nad T, M T, 0 IIpeoDpa3oBaHHBIM BBbIIIE

dhopmynam B popmyay (2.20), nosaydaeM (pOopMyJNy OJA ONpenesIeHMs 3HAUeHUA
I0JI1 BOLOpa30opa r 13 rioganlyero TpyoornpoBoga TerJOBOM CeTu.:

p=0,15625+0,525y./q—0,80625y,/q"".

10. Temneps onpenenseM 3HAYeHUS TeMIIepaTypbl TEIIJOHOCUTENS B
riogamwiieM, obpaTHOM TpyOONpoOBOAgaxX TEIJIOBOM CeTu M Iepes CUCTeEMaMM
OTOILJIEHUA JJIA IIPOMEeXYTOUYHBIX TOYEK CKOPPEKTUPOBAHHOIO TrpadukKa

w C
peryJIuMpoBaHuA OTIIyCKa TEeIJIOBOM b»Hepruu T,, T, U T,, Y4UTbIBasg, UYTO B
" 0
nyuaria3oHe M3MeHEeHUd 3HaYeHUN TeMIlepaTypPbl Hapys»KHoro Bo3ayxa(— 17,3 C2t=>—
0
28 C)p=0;y,=0,942.

t=—25"C,
q=(18 +25)/ (18 + 28) = 0,9348.

T, =18 + 64,5(0,9348) " + 67,5x0,9348/0,942 = 146,1°C;
T, = 18 + 64,5(0,9348) " — 12,5x0,9348/0,942 = 66,7 C;
T, = 18 + 64,5(0,9348)™" + 12,5x0,9348/0,942 = 91,5°C.

=_20"C,
q= (18 +20)/(18 + 28) = 0,8261.

T,°=18 + 64,5(0,8261)™" + 67,5x0,8261/0,942 = 132,6 C;
T, = 18 + 64,5(0,8261) " — 12,5x0,8261/0,942 = 62,4'C;
T,°= 18 + 64,5(0,8261) " + 12,5x0,8261/0,942 = 84,3°C.

t=—15"C.
q=(18+15)/(18 +28)=0,7174; p = 0.
p=0,15625+0,525y/0,7174-0,80625y/(0,7174) " =0,15625—0,1298y..

I[logcTaBuB BBIpasKeHre O B yYPaBHEHUE THUAPaBJIMYECKOT0 pe)KuMa
(PYHKIMOHMPOBAHNUA TEIJIOBOM CeTH, ITIOJTyYdaeM:

0,38541(y, + 0,45p)" + 0,67465y, + 0,14206(y, + 0,45p — 0,3)" = 1;
1,1423y, — 0,01045y,— 0,9906 = 0;
y. —0,009148y,— 0,8672 = 0;

y.= 0,009148/2 +V (0,009148/2)" + 0,8672 = 0,004574+0,931247 = 0,9358.
HaJee onpenesaseM 3HAYEHUA TeMIIepaTyPhbl TeILJIOHOCUTEJIA:

T, =18 +64,5(0,7174) " + 67,5x0,7174/0,9358 = 119,2°C;
T,'= 18 + 64,5(0,7174) " — 12,5x0,7174/0,9358 = 57,9°C;
T,°= 18 + 64,5(0,7174) " + 12,5x0,7174/0,9358 = 77,0°C.

t=—10"C.
q=(18+ 10)/(18 + 28) = 0,6087; p = 0.
0 =0,15625 + 0,525y/0,6087 — 0,80625y,/(0,6087) " = 0,15625 — 0,02791y.
Y paBHEHME I'MAPaBINYEeCcKOro pesKumMa (PYHKIIMOHUPOBAHMA TEILJIOBOM CETH:
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0,38541(y, + 0,45p)" + 0,67465y,” + 0,14206(y, + 0,45p — 0,3) — 1 = 0.
[lopcTaBuB BhIpaXKeHMe p B 3TO YPaBHEHUE, I0JIydaeM:
ye —0,009187y,— 0,8332 = 0;

y,=0,009187/2 + V(0,009187/2)" + 0,8332 = 0,9174.
HaJgee onipenesseM 3HaYeHUA TEMIIEPATYPhI TEIIJIOHOCUTEJIA:

1, =18 + 64,5(0,6087) " + 67,5x0,6087 /0,9174 = 106,1°C;
T,°= 18 + 64,5(0,6087)" - 12,5x0,6087 /0,9174 = 53,1°C;
T, = 18 + 64,5(0,6087) " + 12,5x0,6087 /0,9174 = 69,7°C.

t=—5"C.
q=(18+5)/(18+28)=0,5; p=0.
p = 0,15625 + 0,525y/0,5 — 0,80625y/(0,5) " = 0,15625 + 0,123862y..
YpaBHEHME I'MAPaBJINYECKOro peXmuMa PyHKIMOHMPOBAHUS TEIlJIOBOM CeTu:
0,38541(y, + 0,45p) + 0,67465y," + 0,14206(y, + 0,45p — 0,3) — 1 = 0.
IlogcTaBUB BhIpaXKeHMe p B 3TO YpPaBHEHME, I0JIyUyaeM:
y. —0,00925y,— 0,7846 = 0;

y, = 0,00925/2 + V(0,00925/2)" + 0,7846 = 0,8904.
HdaJiee onpenendaeM 3HadyeHUA TeMIIEepaTypPbl TEIIJIOHOCUTEJA:

T, =18+ 64,5(0,5) " + 67,5x0,5/0,8904 = 93°C:
T, =18 + 64,5(0,5)" — 12,5x0,5/0,8904 = 48°C;
T,°= 18 + 64,5(0,5) " + 12,5x0,5/0,8904 = 62,1°C.

T=0"C.
q=18/(18 +28)=0,3913; p#0.
p—=0,15625 + 0,525y/0,3913 — 0:,,806253/1:./(0,3913)0’2 =(,15625 + 0,369y..
Y paBHeHMe rMIAPaBJINYECKOro pexumMa (PYHKIMOHNPOBAHMUSA TEIIJOBOM CETH:

0,38541(y, + 0,45p) + 0,67465y, + 0,14206(y, + 0,450 — 0,3) — 1 = 0.
IlogcTaBUB BhIpa’XeHMe p B 9TO YPaBHEHME, II0JIyYaeM:
y. —0,00927y.— 0,71174 = 0;

y, = 0,00927/2 + ¥(0,00927/2) + 0,71174 = 0,8483.
Hasee onpegensaeM 3HaYeHUA TeMIepPaTYpPhl TEIIJIOHOCUTEJIA:

T," =18 + 64,5(0,3913)™ + 67,5x0,3913/0,8483 = 79,6°C:;
T,°= 18+ 64,5(0,3913)" — 12,5x0,3913/0,8483 = 42,7°C;
T,°= 18+ 64,5(0,3913)"" + 12,5x0,3913/0,8483 = 54,2°C.
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t=5"C.

q=(18-5)/(18 +28)=0,28261; p=#0.

b =0,15625 + 0,525y,/0,28261— 0,80625y,/(0,28261) " = 0,15625 + 0,8196y:.
YpaBHEeHME I'MAPaBIMYECKOr0 PeknMa (PYHKIMOHUPOBAHUA TEIIJIOBOM CETU:

IlopcTaBUB BRIpasKeHue p B 3TO0 YPaBHEHUe, II0JyYaeM:
y. —0,0091y,— 0,5957 = 0;

Ilasee onpenesnsgeM 3HAUYEHUA TeMIlepaTypbl TEILJIOHOCUTEJIA:
T, =18 + 64,5(0,2826) " + 67,5x0,2826/0,77637 = 66 C:

SHayeHuda Y, T,, T,

y, = 0,0091/2 + ¥(0,0091/2)" + 0,5957 = 0,77637.

0,38541(y, + 0,45p)" + 0,67465y, + 0,14206(y, + 0,45p — 0,3) — 1 = 0.

T,'= 18 + 64,5(0,2826) " ~ 12,5x0,2826/0,77637 = 36,9'C;
T.°=18+64,5(0,2826) " +12,5x0,2826/0,77637 =46 C.

C

-

C w
M T, HOJA BCEero Jauaria3oHa WM3MeHEeHMs 3Ha4YeHUN

TeMIlepaTypPbl HAPYKHOrO BO3ayXa IpUBeleHbl B HMMKecseayouleil Tabmaniie 1 Ha
rpacdpuke Ilpunoxenusn 9 (Puc.7).

Temmepa- TeroBas Temmnepatry- | Temmnepary- TemnepaTypa | OtaHocHTE N b-
Typa pa TEIJIOHO= 1 pa TEIVIOHO= | rerroHOCUTENSA | HBIT PACXOX
Hapi?;KHO- IIOTpEGHOCTI: CHUTEJIA B CE];ITEJIH B rnepeJ TeTLIOHOCHT
I1aaxleM obpaTHOM
sosayxa | ovomsenns | TpSomposo- | rpGompomo- | CMCTCMAME | endEa
C q ne,’C ne,C ’
t T1° To© T3* It
& 0,2174 65 37.8 46,3 0,77
5,35 0,275 65 36,5 45 4 0,77
5 0,2826 66 36,9 46 0,7764
{, 0,3913 79.6 427 4.2 00,8483
. 0.5 93 48 62,1 0,3904 |
— 10 0,6087 106,1 53,1 69.7 09174
- 15 07174 119,2 57,9 17 0,9358
- 17,3 0,767 125,1 60 30,3 0,942
— 20 0,8261 132,6 62,4 34,3 0,942
—25 (0,9348 146,1 66,7 91.5 0,942
| — 28 1,0 150 69 94.3 0,942
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[ Iprutoskerue 3 (IIPoaoJLKeHMe)

YCJIOBHbLIE OBO3SHAYEHNA

1 - 3agBuIKKa, HOPMaJIbHO OTKPBITA S,

2 - I'DA3EBUK,

3 - JaT4MK pacxoja BOZBI;

4 - TeruIoCYETUYUK;

O - IaT4YMK TeMIlepaTyphl;

O - MaHOMeTpP HOKAa3bIBAIOIIUIL;

7 - jmaTYMK AaBJEeHUdA BOALI B TPyOOIpPOBOLE;
8 - peryJAaTop IOAIopa;

9 - gpoccesbHas Inadparma;

10 - obparHbliKIanay;

11 - BopocTpyiiHBIA 3J1€BATODP;

12 - peryasaTop cMelleHUA ropsadeil BOALI;

13 - Tepmomerp;

14 - mryuepnomMaHOMETD.

OCHOBHBbLIE BYKBEHHbLIE OBO3HAUEHNSA HA CXEME

T, — Temneparypa TEIJOHOCUTEJA BIIOAAI0IEeM TPYOOIpoOBOge TEeNJ0BO cety, o,

T, — TeMIlepaTypa TeIJIOHOCUTEeJ A BobpaTHOM TpyOonipoBoge TernsoBoi cety, oC;
T, — TeMIepaTypa TelJIOHOCUTEeJIA IIoCe dJeBaTopa, C,;

{, — TeMnmepaTypa BOIEBI, TOCTYIAOLLEl B CHCTEMY FOpAYero BofgocHabxkenns, C;
l. — TemmepaTypaBOABI, HIMPKYJINPYIOLIEH B IUPKYJIAIMOHHOM KoHTYpe, C.

Clc
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OTHOCUTENLHBIM PAaCcXoX BOAbI, Y

Temneparypa Boabr T, 'C
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Puc. 2. OnTumaidbHBIN rpapuiK IEHTPAJIBLHOIO
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OTHOCUTENBHBIN Pacxoj BOXABLI

Temoeparypa Boabl T, 'C

IHpunoxenue 5

Puc. 3. CroppekTupoBaHHbI rpacdpuxk Nel
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OTHOCHTE/IBHBIH pacxon BOAbLI Y

Temneparypa Boawt 1, °C
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Puc.4. CxoppexTupoBanubiii rpaguk Ne2
peryJIHpOBAaHHS OTHNYCKA TEIJIOBOH 3HEPTrHH
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OTHOCUTENBHBIN PACXO0] BOABI Y

TeMmepaTypa BOObI T, C
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OTHOCUTENBLHBIN Pacxoln BOXbI, ¥

Temnoeparypa Boastl T, 'C

Ilpuaosxenue 8

Puc. 6. CkoppexkTupoBannbiii rpacpur Ned
peryJMpoBaHNA OTIIYCKAa TCIIJIOBOM 3HEPruu
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OTHOCUTEJBLHBIU PACXOX BOABI ¥

Temneparypa Boasr T, C

IIpunoxenue 9

Puc. 7. CroppexrTupoBansubplie rpadpukmn
peryJamMpoBaHusg OTINYCKA TENJIOBOM JHEpPrmm
(k npuMepy pacderTa)

0,9

0,7 |
0,6 — |

0,1

8 5,35 0 -5 -10 -15 -20 -25 -28

TemnepaTypa HapyxkHOro Bozayxa t, ' C

160

150
140

130
120 c
110

100

8 2,39 0 -9 -10 -15 -20 -25 -28

TemnepaTypa HapyskHOro Boszayxa t, 'C
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MuHUCTEPCTBO S3HEPIreTUKM
Poccurickoin Penepaumnn
JlenaprameHT
rocyJapCTBEHHOI'0 3HEPreTUIECKOoro SAO K POCKOMMYHOHEPI'O>»

Haa3opa (I'ocaHepronaiasop)

22 nekadbpa 2003 r. Ne 32-10-11/1801

HenmapramMeHT paccMmorpes IpoeKT “MeToamdeckmMx peKOMeHZaIlMi II0
OIITMMM3aLMM I'MAPaABJINYECKUX M TeMIIepaTypPHLIX Pe)XMMOB (PYHKIMOHMPOBAHUA
OTKPBITBIX CHMCTEM KOMMYHAJBHOI'O TeIiocHabxenusa” 1 coobiaer.

Paspaborka u BbIIyCK IpoeKTa MeToandeckKux pPeKOMeHOalluil B
HBIHEINHUX YCJOBUAX DSKCIUIyaTalMM M COCTOAHUA TEIJIOBBIX ceTell ABJAEeTCA
aKTyaJbHBIM. Peanm3anusa npepjaraeMbIX PEeKOMeHIalMii HalpaBJeHa, IIpexie
BCEro, Ha NOBBINIEHME DKOHOMHUYECKON 3Q@PEeKTUMBHOCTM ISKCIJIyaTalUyM CUCTeM
KOMMYHaJIBHOTO TeIIJIOCHA 0K eHU .

JenmaprTaMeHT COrJiacoBbIBaeT BBINYCK 'MeToguMdyeCKMx peKoMeHZalLii II0
ONTUMMIAIIUM TUAPABINMYECKUX UM TeMIIepaTYPHBIX PeyXMMOB (PYHKLUMOHMPOBAHMA
OTKPBITBIX CHMCTEM KOMMYVHAJBLHOIO TEIJIOCHAOMKEeHMs’, KOTOpble MOTyT OBITb
MCIIOJIb30BAHbI KaK IIOCODMEe ITpM BBLIMTOJHEHMM HAJAJOYHBIX paboT B OTKPBITBHIX
cUCTeMaxX KOMMYHAaJBHOIO TEIlJI0CHa0MKeHN .

3aMeCTUTeJIb PYKOBOOUTEINHA M. M. ConoBnes

o(}



IrOCYJAPCTBEHHBII KOMUTET OpraHaM ynpaBJIEHUS 3KUJIMIITHO-

POCCUMNCRON PEAEPAIIMNIIO KOMMYHaJIBHBIM XO3H/ICTBOM CYO'beKTOB
CTPOMUTEJLCTBY U JKMJIMIIHO- .
Poccuiickonn Penepaumnn

ROMMYHAJJBHOMY ROMIIJIERCY

IMEPBBIN KoMMyHaJIbHBIM TENJIO3HEePreTU4eCKMM
SAMECTUTEJD I IPEACEIAATEJLA NPeaIpPUATUAM

Y. Crpourensen, nom 8, kopn. 2, MockBa, I'CII
119991

10.03.2004 Ne CK-1638/12

O roBBIIIeHUM 3(PPEKTUBHOCTH
paboThl OTKPBITEIX CUCTEM
KOMMYHAaJbLHOTO TeIrlJocHab»KeHu:A

Ha zacepanumu Hay4gyro-TexHu4deckoro coBeta ['ocerpoa Poccun paccMOTpPeHbl
MpelJIOXKeHNA 3aKpbITOr0 akKIMOHepHOro obmecTtBa « POCKOMMYHOSHEPro» IO
NMOBBIIIEHNIO 2PEKTUBHOCTH pPaboTbl OTKPBITBIX CHUCTEM ILIEHTPAJM30BAHHOIO
KOMMYHAaJIbHOI'O TeIlJIOCHAaD X eHMA.

YaeHbl coBeTa OTMETHUJIM, UTO MPU HMIMPOKOM PACIPOCTPAHEHUNM OTKPBLITBLIX
CHCTEeM TeIJIOCHaOXKeHMA Ha IPaKTUKE MMeeT MeCTO UX HeyIOBJIETBOPUTEJIBHOE
dyHKOMOHMpPOBaHMe. BOo MHOruMx cucremMax JIMKBUAVPOBAHBI LMPKYJISLMOHHBIE
KOHTYPBbI MECTHBIX CHUCTEM IopAdYerc BOLOCHADKeHMA, YTO IIOBJIEKJIO 3a CcoDOM
3HAYUTEeJbHbIE ITOTePH TEIIJIOBOM SHEPIruM M CeTEeBOM BOABI M3-3a CJIMBA OCThIBIIIEH
BOJbI Yyepe3 Bogopa300pHbIe KPaHbI.

Hayuyso-TexHM4uyeckumM coBeToM Il'ocKkomMuTeTra 0100peHbl pa3paboTaHHBIE
3A0O “PockommyHsHepro” wum corgacoBaHHble I'ocsHepronazn3opom MwuHsHeEpPTro
Poccunm DMermomudeckue peKOMeHZallMM II0 OITUMM3allMM TEeIJIOBbIX U
IMAPABJIMYECKMX PEXKMMOB (DYHKLIIMOHMPOBAHUA OTKPBITHIX CUCTEM KOMMYHAJIBHOI'O
TerJiocHabKeHuA.

B MeToaunyecknx peKOMeHIalMAX CONEePKUTCA pacyeT 3KOHOMMYECKOTO
a(ppexTa ONTHMMUIALIUMM PEXKUMOB, KOTOPBINA IOOCTUraeTCcA MIpeloTBpalleHueM
[leperpeBa OTalJIMBaeMbIX 3JaHUM U CBeJeHMeM K MMHMMYMY CJMBa OCTBIBLIEN
BOJIBI,
4TO IO3BOJUT 4O 10 NpOiLleHTOB YMEHBUIUTE PACX0 ] TOILJIMBA.

MeToau4decKue peKOMeHZaIlMM pPaccyuTaHbl Ha CIELMaJIUMCTOBRB,
JKCIJNYATUPYIOUINX TeIJIOBbIE CeTM OTKPBITBIX CHUCTEM KOMMYHAJBHOIO
TeIlJIOCHADXKeHUA C UMPKYJIALMOHHBIMM KOHTYyPaMM B MECTHBIX CHCTEMAax ropsadero
BOAOCHADMKEeHMA, M MOTYT CJIY>KUTh OCHOBOM OJ1A paCyeTOB PeryJaupoBaHUA OTITyCKa
TEIIJIOBOM SHEePruy rnorpedmuresam.

YunuteiBada peimneHue Hay4dHo-TexHmdyeckoro coBetra, loccrpoinn Poccum
COIJIaCOBBIBaeT yKas3aHHble MeToamueckKyue peKoMeHJaluuyu ¥ PeKOMeHAyeT UX K
IIPYMEHEHUIO B JKMUJIUIITHO-KOMM- YHAJIBHOM X03ANCTBE.
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['occtponn Poccum peKoOMeHAYET PYKOBOAMUTEJNAM KOMMYHAJbHBIX
I09HEPreTUYECKUX MIPeATIPUATIN, MUIUIITHBIX OPraHn3alyi, S9KCINIYaTUPYIOLINX
'‘eMbl TemonoTpedbiennsd, MIPUCOSAMHEHHbIe K TEeIlJIOBBIM CeTAM OTKPBLIThIX

‘€M TeILJIOCHabKeHMA, Ha ocHOBe MeToanyecKux peKOMeHJalnii OCyLIeCTBUTD:

e AaHAJIM3 TEIJIOBBIX U I'MAPaBJINYECKUX PEXMUMOB PYHKIMOHNPOBAHUSA
CHCTEM TelJIOCHaDKeHud,

e HaJIAJKy TEIJIOBBIX CeTell Ha OCHOBAaHUM TIMUAPABJIMNYECKUX pPacyeToB,
BEITIOJIHEHHBIX coryiacHo MeToan4yecKuM peKOMeHJallAM,

¢ ABTOMAaTM3ALMIO TEIJIOBBIX IIYHKTOB,;

¢ BOCCTAHOBJIEHME IIMPKYJALVOHHBIX KOHTYPOB B MECTHBIX ClCTEeMaxX
ropA4Yero BogocHabKeHns.

C. 1. Kpyrauk



