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Hoceawaemcsa namamu
J0dyapda Benyosuua Xuxca

Memoduuecxue pexomendayuu
1.0 ONMUMUIAYUU 2UOPABAULECKUT U MEeMNEPAMYPHBLL
percumos PYHKYUOHUPOBAHUL OMKPHLMBLE CUCMEM
Kommynanavnozo menaocuadicenus

MemoOuuecxue pexomerndayuu no ONMUMUIAYUU
2u0PABAUYECKUT U MEMNEPAMYPHBIL PEHCUMO8 HBYHKYUOHUPOBAHUS
OMKPHIMBLL CUCTEM KOMMYHAADHOZO MenaocHabIenUs
pazpabomansl € uUcnoasviosarnuem pesyavmamos pabom,
svinoanernvixr SAO “Pockommynanepzo” wa npomadxcenuu pada aem,
USYUEHUSL ONBIMA IKCTAYAMAYUU MAKUL CUCTEM KOMMYHANBHOLMYU
MeNI0CHAOHCANUWUMU OPLAHUIAYUSLMU.

Memoduuecxue pexkomendayuu mnpedHadHauens. O0as
UCNOABI0BAHUSL 8 npakmuieckoll pabdome KOMMYHAALHBIMU
menaocHabxcarowumu opzanusayuamu. Ux npumenenue nossoarsem
ONMUMUIUPOBAMb PeHCUML HYHKYUOHUPOBAHUS Men0osblx cemet
OMKPLIMDBLL CUCTNEM KOMMYHAABHOZO MENAOCHAB’CEHUS U cucmem
menaocHabliceHUs 8 yeaom, mnosvicums afdexmusHocms UX
PYHKYUOHUPOBAHUA U noayuumd sKoHomuxeckutl aPgdexm
OCYWLCNBACHUSL ONMUMAALHBLY PEHUMO8, CKAAOBIBAOWULUCS U3
aukeudayuu nepepacroda monausa, @ maxxce céedeHus K MUHUMYMY
cauga 600bl, ocmbleULEY 8 MECTMHBIX CUCMmemMaxr 20paiezo
8000CcHaAbIHCEHUSL.

IIpumenenuem Memoduueckux pexomendayui obecnewusaemcs
edunwiti nodxrod Kk paspabomxe U 6HeOPEHUIO ONMUMANLHBLL PEHCUMOS
PYHKYUOHUPOBAHUSA YKAZAHHBLL CUCTNEM.

IIpu paspadomre Memoduueckux pexomendayutl Yyumenst
npedaoxceHus pada cneyuaruduposarHsvir opzarusayud (OO0
“Ioaumepm”, OAO “Dupma OPI'PIC”, 3A0 “Bexmop”, Hayumo-
snedpenueckas upma “HUnmexsnepzo M”), daswux pabome 8 yesom
NOAOHUMEABHYO OYEHKY.

Memoduueckue pexomendayuu paspadbomans, o UHUYUAMUEE U NPU
yuacmuu 3acayxcennozo anepzemuxa Pocculickold Pedepayuu 3. B.
Xuoca, pabomasuwezo zeHepaadvubvim Oupexmopom 3AO
“Pockommynanepzo”.
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BBEJIEHHNE

B Poccusickoit Pepepaliumu mMupOKO PACIPOCTPAHEHEI OTKPBITHIE CUCTEMEBI
TemnocHaBKeHMA, B KOTOPBIX ropAdYee BOLOCHAOMKEHME OCYIeCTBJIAETCA
BOZOPa300pOM HemoCpPeNCTBEHHO M3 TPYOOIPOBOAOB TeIIOBBIX ceTeil. Takme
CHCTEMEI TeNJIOCHa0KeHM (PYHKIMOHMUPYIOT BO MHOTMX ropogax crpaHbl: CaHKT-
Terepbypre, Exarepuubypre, Acrpaxany, Momxap-One, TONBATTH ¥ MHOrMX
Ipyrux (mpumepHo 50% cucreM TenocHaGKeHNnsT — OTKPBIThIE CUCTEMBI).

B coorBerctBuuM ¢ TpeboBammamu CHwull 2.04.01-85* “BryTpeHHMIt
BOAOIPOBOA M KaHaJm3auma sganuit” [1] u CII 41-101-95 “IIpoexTmpoBaHme
TeNJIOBBIX MYHKTOB” [2] MeCTHEIE cxCTEMbI FTOPATIEro BOJOCHADKEeHNS IPaKTHYeCKHN
Bcex 37aHmit, Aja obecrederns B jo6oe BpeMA CYyTOK HEODXOMMOI TeMIIepaTyphl
ropsyeif  Bogel y BOXopasbopHBIX npuBOPOB, JOJOKHEB! OBITH  OCHAlEeHBI
UMPKYJAUMOHHBIMM CTOAKaMM u TpyOompoeojmamy, T.e. IIMPKYJIAINMOHHBIMM
KOHTypaMmu. KpoMe TOro, 3a Cc4YeT BRJKIOYEHUA IOJIOTEHLECYLINTeNe! B
IMPKYJIANMOHHbIE KOHTYPBI, 00eceurBaeTCA OTOILIeHIIe BAHHBIX KOMHAT.

IIpakTura TmOKa3ajla HeyJOBJETBOPUTEJbHOE (YHKUMOHMPOBaHME
OTKDPBITBIX CHCTEM TEILIOCHABKeHMUA ¢ UUMPKYAANMOHHEIMY KOHTYPAMM B MECTHBIX
CHCTEMAaX TOPAYEro BOLOCHAOMKEHMsA: NIPYM OTHOCUMTEJLHO BBICOKON TeMIepaType
HapysKHOTO BO3AyXa B OTONMTEJbHOM [epyuoie OTaIlJMBaeMble 3IaHUA
HeJIOrpeBaTCs, npﬁ HM3KOJ TeMIepaType — IeperpeBalOTCsa NP IIOJHOM
IIpeKpaleHny IMPKYJIALNMY B CUCTEMAX TOPAYEr0 BOAOCHADMKEHNA.

HeynosnersopurensHoe (yHKIMOHMPOBAaHME TEIJIOBBIX CEeTell M CUCTEM

OTOILJIEHUS IPMBEJO K TOMy, HYTO B OOJIBIIMHCTBE OTKPBITBIX CHCTEM
TeMIOCHAGKEeHNA NUPKYJIALMOHHbIE KOHTYPBI B MECTHBIX CHMCTEMaX TOpSdIero
BofOCcHaOKeHMA ObLIM JMKBMAMPOBAaHBL OTO I[OBJIEKJO 3a coboii 3HAYMTEJLHBIE
IOTePY TEeIJIOBOM SHEepPIruy M TeNJIOHOCUTeNsl (ceTeBOM BOABI) M3-3a CJIMBA
OCTRIBIIIEN BOABI Yepes Bofopas3bopHble Tpubopsl.
Heymenne sxcniyaTHpoBaTh OTKPBIThIE CUCTEMBI TENJIOCHAOKEHUA B HEKOTOPBIX
ropojiax 3acTaBMJO Jajke NPEeo0pasoBLIBATE BT CHCTEMBI B 3aKpbIThIE IIYyTEM
YCTaHOBKM TeINIOOOMEHHMKOB JJIs FOPA4ero BOZOCHAOKEHUS B MOABAJIAX 3[AHUIL
OT0 IpUBEJIO K TMPEKPaIeHMI0 (DYHKIMOHMPOBAHMUA LYIPKYJISILIMOHHBIX KOHTYPOB
(M3-3a OTCYTCTBUA CHEUMANBHbIX HUMPKYJIAUMOHHBIX HACOCOB) ¥ YBEJAUYEHUID
3aTpaT BOJOIPOBOJAHONM BOABI B cpefHeM B 1,5 pasza — Takike BCieLCTBME CJMBA
noTpebuTesAMM OCTBIBILIENH BOAbL IIlpeBpallieHye OTKPBITBIX CHCTEM B 3aKPbITHIE
OPUBEJO TaK)Ke K HeAOKCNOJAb30BaHMUIO 000pynoBaHMA YCTAHOBOK
xumpomoouncTry (XBO), neaspaumn, 6akOB-aKKYMYJIATOPOB, YCTAHOBJIEHHBIX HA
MCTOYHMKAX TellJlocHabxenna. CHMBMIMCHL IOJIOBEYHOCTH M YMCTOTa MECTHBIX
cHCTEM TIopA4Yero BOJOCHaOKeHms, T.K. BOJAONPOBOJHAA BOZA, arpeccuBHas K
MeTaJry Tpyb, He mpoxomuT Toit o6paboTkM, KOTOPOM OHa moxBeprasach Obl B
ycraHoBKkax XBO Ha mcrouyHuKax TennocHabyxerusa Kpome Toro, cerb X0JOAHOTO
BOIOIIPOBOZIA, HEe paCCYMTAHHAdg HA pPacxXoZ BOAbLlI TOPAYEro BOLOCHAOIKEHMS,
Harpy»<aeTcs 3TUM pPacXOOM, YTO IIPMBOAUT K IQNEHMIO AABJIEHMS BOALL BO
BHYTPMIOMOBBIX CHCTEMAaX X0JOAHOIO BOLOCHAOKEeHMS.



IIpn ucrounmukax TtennocHabmenua TII (rensmodmkalMOHHBIE CUCTEMBI)
MOTEepAHO TepMOAMHAMMHYECKOE IMpeuMyIecTBO OTKPBITBIX CUCTEM
TermrocHabeHNnA MNepes 3aKpBITHIMM — BO3MOKHOCTb MCIIOJIB30BAHMA JJIA
ropA4ero BogocHabxenua orpaboraBiero napa TypouH, 0XJaXJaeMoro Ternepb B
KOHJeHcaTopax LUPKYJAIMOHHON BOZOJM, TeNJoTa KOTOPOM mIpoCTo
BeIOpachIBaeTCA Yepea rpafuipEy B aTMocdepy.

PaszpaboTka IMApaBIMYECKUX PEXKMMOB (DYHKIMOHMPOBAHUS TEILIOBBIX
ceTeif OTKPBITBIX CMICTEM TenyocHabykeHus, B coorBercTBuu co CHull 2.04.07-86*
“TemoBele ceru” [3], momkma OBITb OCHOBaHa HA TIMAPABJIMYECKOM pacdere
TEIJIOBBLIX CETEel ¢ y4eTOM CpeLHel 4acoBOI HAarpy 3Ky ropAYero BogocHabkeHus, B
3aBUCMMOCTH OT TEIJIOBOTO IIOTOKA B cuCTeMe TeIulocHabsxeHus (ee TenJsoBoit
MOIIJHOCTM), a TaKKe, MJIA OTHeNbHBIX NoTpebuTesiell TemJioBOl SHepruu,
OTHOLUEHMUA MX MaKCHMaJbHOM YacOBOM TeIJIOBOH HArpys3KM Topsdero
BOZIOCHaOXeHUA M pacueTHOM YacOBOI TEIJIOBOI Harpys3KM OTOIUIeHus. Pacxopn
TENJIOHOCUTeNIA, MMelnpmi MecTo B TpybompoBomax TemoBoil ceTM Ipu
hYHKIMOHUPOBAaHUM IMPKYJIANMOHHBIX KOHTYPOB B MECTHBIX CHCTEMaX ropayero
BOZOCHa0KeHMA, He yUMTBIBAETCA.

31oT cnoco® ompepesNeHuMs pacyeTHOM HACOBOM HArpys3Ky MOKET OBIThb
npuMeHeH AnA BbIbOpa AMAMETPOB TPYOOIMPOBOLOB TEIJIOBBIX CETE NpM WX
NIPOEKTMPOBaHNY, HO He COOTBETCTBYET PeaJsIbHbIM SKCIIIyaTalIOHHBIM PEerXKMMaM,
BOBHMKAWIOMM B TEILIOBBIX CeTAX I[04 BJIAMAHMEM Bojopasbopa u
(QYHKIMOHMPOBAHMUA HUUPKYJIALMOHHBIX KOHTYPOB B MECTHBIX CHMCTEMAaX ropadero
BOAOCHAOXCHNA

B cmny wmsnoseHHOro BhIIIE, IedbI0 HacToAueid paboTel sBJISeTCA
cocTaBJIeHMe MeTOAMYEeCKUX PEKOMEeH AN AJIA ONTUMMU3ANMNA TUAPABINIECKNAX U
TeMIIEPATYPHBIX PEXMMUMOB (PYHKLIMOHMPOBAHMSA TENJIOBBIX CeTell OTKPBITHIX
cUCTEM KOMMYHAJBHOTO TEIIOCHAOMKEHMS C IMPKYJANMOHHBIMM KOHTYpaMu B
MECTHBIX CHCTeMax ropsadero BopgocHalxenusa nyrem paspaborkm wu
OCyleCTBJIEHUA PAIMOHAJIBHBIX PeXXUMOB (MYHKIMOHUPOBAHNS TEIJIOBBIX CEeTeil ¢
IpYMeHeHMeM COOTBETCTBYIOLIMX DTUM PEeXKMMaM TeMIEePaTYyPHBIX rpaMKoB
LIeHTPaJILHOr0 PeryJIMpOBaHUsA OTIIyCKa TEILJI0BO S3He Priu.

Metoguueckne pexoMeHzaumy pas3paboTaHbl B KaueCcTBE NPAKTUIECKOro
mocobua AAA KOMMYHAJbHBIX TENJIOYHEPTETUUECKUX I[IPenIpPUATHIL,
IKCIIaTUPYIOIIMX OTKPBITHIE CUCTEMBI TEIIOCHAOMKEHMA, & TaKyKe CIelMaIICTOB,
33aHVMAIOLMXCA ONTMMM3aIMell SKCIUIyaTAlMOKBHEIX PEKMMOB TEIJIOBBIX CeTeil
CUCTEM UEHTPAJM30BAHHOIO TemJocHabMeHMA, M JOJIKHBl 3aMEHUTDH
“PexoMeHzamyy IO IOBBIIEHMIO BM(EKTHMBHOCTM paboThbl OTKPBITBIX CHUCTEM
LIeHTJIM30BAaHHOIC TEIJIOCHaOeHns”, yTBepaaeHHble B 1977 1. MMHXMIKOMXO30M
PC®CP.

B MeTogudecknx peKOMEHJAIMAX NPMMEHEHbI CJELYIOUIME OCHOBHEIE
IIOHATYA U YCIOBHBIE 0003HAUEHNA:

*  cucmema KOMMYHAALHOZ0 MEeNnA0CHAbAHCeHUA — COBOKYIIHOCTb 00 beayHe-
HHBIX 00IIMM IIPOMBBOACTBEHHBIM IIPOLIECCOM MCTOYHUKOB TeNJ0CHa0K eHms
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1 TEIUIOBBIX CETell HACeJIEHHOrO MYHKTAa, SKCILIyaTUPYEMbIX TEIIJIOOHEPTeTIYECKO
OpraHM3aye dKMIULTHO-KOMMYHaJIbHOTO KOMILJIEKCA;
®  PaCUEeMHAS UACO8AS MENA08AS HAZPY3KA nompedumens meniogott

JHepzuu — CyMMa 3HAYEHMI HACOBOTO TEILJIOBOTO TOTOKA II0 BMAAM TEILIOBOTO
norpebyernsi (OTOIJIEHME, NPUTOYHAs BEHTHJIANMA, IOpAdUee BOLOCHabxkeHUe),
OIpe/iesIeHHBIX [IPM PACYETHBIX 3HAUEHMUAX TEMIIEPATY PRI HAPY?KHOT0 BO3AyXa AJd
[IPOEKTUPOBAHMUA KAXKIOr0 U3 BUJIOB TEILJIOBOro norpebienns, 1 CPeJIHET0O 4acoBoro
3a HeJleJII0 Ha4eHUA TeIJIOBOro MOTOKA Ha ropAdee BOJOCHAOKeHMe;

¢  pacuemuuiil 4aco8ol pacrod menioHocuMens Ha OMonieHue
(nMpumouny1o geHMuafAYyUI0) — 3HAUEHME YACOBOrO PACX0oha TEIUTOHOCUTENS Ha
OTOIJIEHNE (IPUTOYHYIO0 BEHTMJIALMIO) NP SHAYEHUM TEeMIEepaTyphl HapyKHOIO
BO3AyXa MOJA IIPOEKTHMPOBaHWUA, pacyYeTHOM JJIA IIpOEKTI/IpOBaHMﬂ OTOIIJIEHNA
(IpUTOYHOI BEHTUIIAIUM);

¢ Pacuemunitl uacogoil pacrod menaonocumens na zopaiee 60900cHabice-
Hue — IHAYEHMEe HaCOBOTO PACXOMa TEIUIOHOCUTENd Ha ropsAdee BoAOcHabxKeHwue,
COOTBETCTBYIOILIlEe CpeHEMY 3a HEJIeJI0 3HAUEHMIO YaCOBOTO TEIJIOBOTO MOTOKa Ha
ropaYee BOMOCHAaO)KeHMe IIpy BSHAYEHMM TeMIepaTypbl Hapy»KHOTO BO3IYyXa,
COOTBETCTBYIOLIleM TOYKEe M3JIOMA TeMIOepaTypHOro rpadmka peryJmMpoBaHUA
TENJIOBOi HATPY3KH,

¢  YUPKYAAUUOHHDBLU PACTO0 MENAOHOCUMEASR - PACXO] TOPSYei BOAbI,
IUPKYJIUPYIOLIEN B MECTHBIX CUCTEMAX FOPAYEro BojiocHabxenns;

& CPedHsis Hacosas 3a Hedeard meniosas Hazpy3Ka 2opaiezo sodoc-
HaOJ}CeHUs — YaCThb TEIJIOBOM SHEePTMH, MCIIONL3yeMOlt Ha ropAYee BOJOCHADXKeHMe
3a Helexio, coorBercrByomas 1/7T, rme T — §$IpoIOJIKUTENBHOCTH
(P YHKLMOHMPOBAHMSA CUCTEM FOPAIETO
BOZOCHAGXKEHNSA B HeJeJII0, ;

¢ cpeduss uacosas 3a Hedearo maccosas (8ec08as) HazpysKa 20paUezo
godocHabucenus (cpednenedeavrvii sodopazbop) — 168-a wacTk KosmuecTBa
TENJIOHOCUTeNA (CeTeBOil BOABI), MCIOJMb3yEeMOTO B3a HENEeNI Ha TropAdee
BoJocHaOXKeHMe BozopazbopoM HENOCPEeACTBEHHO U3 TPYDONPOBOACB TEIJIOBOHM
ceTy (HeloCpeACTBEHHEI Bonopastbop);

¢ smecmustil (undusudyansvusiii) menaogott nynkm MTII (MTII) — yzen
upucoeaMHeHusa K Tpy0ompoBoxaM TeIJIOBOM CeTM MECTHBIX CUCTEM
Tennonotpebrenmus (OTONMJNEeHUs, NPUTOYHON BEHTUJANMM, TOpPAUETO
BojocHab)KeHMA) OTAeJbHOro 3mammsa wuiau ero uacty; B MTII (MTII)
ocyuecTBaseTca Ipeobpa3oBaHye BHAA TEINIOHOCHMTENS MJM €ro IapaMeTpoB,
peryampoBaHMe pacxoa TeIJIOHOCUTeJIA M paclpeesie e ero MeX Iy cucTeMaMm
Tenyonorpebyienusa, OTKIMOYeHue (IDONKIOYEHMEe) MEeCTHBIX CHCTEM
TeronorpedieHs, 3a0JHeHMe M TOAIUTKA MECTHBIX CHCTEeM TeIlIonoTpedaeHns,
y4eT TeIJIOBOTO IIOTOKA M TEIJIOHOCUTEJIs, 3211 Ta MECTHBIX CHMCTEM OT aBapPUIHOTO
HOBBIIIEHNMA IaPaMETPOB TEIIJIOHOCUTEIIS;



o Llenmpanvhuill (epynnosoit) menaosoii nynwxkm LTI (I'TII) — yzen
[IpUCOEOUHEHNA CcUcTeM Terwonorpebnenna aByx wiau Oosee 3mauuit, rae
OCYLEeCTBJIAIOTCA PYHKIMM, He npegycmorpenssie B MTII (MTII);

¢ k- kosduimenT Tenonepeayy HarpeBaTeJbHOro npubopa,

mca.n/M2q°C;

¢ T - nnomazbs noBepxHOCTM TelnoobMeHa HarpeBaTeJIBHOTO

npubopa, M2;

® At — pasHOCTb CpeAHel TeMIepaTypbl HarpeBaTeJabHOro rpubopa u

BO3yXa BHYTPHM OTallJIMBaeMbIX 314aHMi (TeMIIepaTyPHbIA Ha-

nop),OC;
¢ N — IPOAOJIKUTEJILHOCTb (DYHKIMOHMPOBAHUA HATPeBaTEJILHOTO IIPM
Gopa, 4;
e t, um t,, — TeMmmepaTypa TEIJIOHOCHMTENA Ha BXOJIe ¥ BEIXOZE

HarpeRaTeJbHOro npubopa, 'C;

¢ t,— TeMmeparypa HarpeBaeMOro BO3Lyxa, °c;

¢ G — pacxo[ TellJIOHOCUTE, KT/,
C — TEIIOEMKOCTh TEIJIOHOCKTENA (BOAbI), KKaJ/ KI‘UC; Ipy pacdeTax c
JOCTaTOYHOI CTENEeHbIO TOYHOCTH IIPMHMUMAaeTesa ¢ = 1 KKaJl /}crOC;

® g — OTHOCMUTEJIbHAA TeIIoOTAa¥a HarpeBaTelbHoro npubopa, T.e.
OTHOLIEHME TeIJIooTHauM, HeoOXOZMMONM IHpPM IIPOM3BOJBLHO
BeIDPaHHOM perxuMe PYHKIMOHMPOBAHNMA, K paCUeTHOM TeINooTHade
IpY PacyeTHOM 3HaYeHMM TEMIIepaTyphbl HapYKHOTO BO3AyXa MJIA
[IPOEKTHPOBAHNMSA OTOIJICHN,

e t., — CpenHAA TEMIepaTypa HarpeBaTeJsbHOro npubopa, OC;

ot — TO JKe, IPU PaCYETHOM 3HAYEHUM TEeMIepPaTyphbl HAPYKHOrO

muo

0
BO3AYyXa AJiA NIPOEKTUPOBaHWUA OTOIIJICHUA, C,

m

®  — YBMEHAINAACS YaCTh [I0KA3aTeJsi CTEIIeH), OlpeAensaeMas Ipu
MCIIBITaHUAX HarpeBaTeJbHbIX IPUOOPOE;

et m t, — DPOMEXKYTOHUHOE M DPacYeTHOEe XAJA IIPOeKTUPOBAHMS

0
OTOILJIEHMSI 3HAYEHMs TeMIepPaTyphl HApyKHOro Bo3zyxa, C;
e t, u t, — TemmepaTypa TEIJIOHOCHTEJIA B WOAAIOIIEM M ODpaTHOM

o 0

Tpy6orpoBosax TeroBoi cetn, C,

® t, — TeMrepaTypa TEJIOHOCUTEJS [TOCJe dJIeBATOPa, Iepe] CHUCTeMOM
0

oromyenusd, C;

® t,.,t, Mty — TO 2Ke, IPM pacueTHOM 3HAYEHMM TEMIIEPATYPhI HAPY K-
0
HOTO BO3ZyXa AJIA IPOeKTUPOBaHMSA oTomIerus, C;

¢ t, — TemMmepaTypa BOAbl, ITOCTYIIAONIel HAa ropadee BojgocHabxkeHue,

0 0

C; npurumaerca t, = 60 C;
® X — OTHOCHUTEJBHbI TEIJI0BOM IOTOK Ha OTOILIEHNE, T.€. OTHOLIIeHUE

(haKTHHEECKOro TENJIOBOI0 II0TOKA Ha OTOILJIeHNeE ¥ TeIlJIOBOTO II0-

TOKa, He0GXO0AMMOTO IIpU IIPOU3BOJIBHO BEIOPaHHOM 3HAYEHUM
(nnn t) A1 OALEPIKaHMA B OTAIIIMBAEMBIX 3AHUAX HOPMATHBHO-
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IO 3HAYEHUs TEMIEPaTypsl BO3Ayxa t;;

v

Yopt — OIITMMAJIBHBIA OTHOCHTEJBHBIM PAacXoZ TEIUJIOHOCUTEJS B

cyucTeMe OTOIIEHUA, T.€. OTHOIIeHue Tpedyemoro pacxoza TeILIo-
HOCUTEJIA B IPOMU3BOJILHO BRIOGPaHHOM perkuMe (DYHKIMOHUPOBAHUS
CHCTEMBI K PACXOAy TEIJIOHOCUTENS [IPK PACUYETHOM 3HAYEHUN
TeMIIEPATYpPbl HAPYKHOI'O BO3J(yXa JJIA IPOEKTUPOBAHNUSA OTOILIIE-
IJIeHN,

Vs — (aKTMYECKMiI OTHOCUTEJNBHBI PaCXOZd TENJIOHOCUTENS Ha

OTOILIEHME, T.€. OTHOLIeHMe PaKTUIECKOr0 PacXoha TeIlJIOHOCUTEJIA Ha
OTOILJIEHME M PACX0Jla TEIIJIOHOCUTEJA Ha OTOIJIEHMEe, HeOOXOAMMOTO
Ip¥ pacyeTHOM 3HAYEHNUM TEMIIEPATYPhl HAPYKHOrO BO34yXa AJd
BJIA IPOEKTUPOBAHMUs OTOIJICHNA,
— OTHOCHUTEJIbHBIN pacxol TeILIOHOCUTEeJIA Ha ropAYee BOJOCHabxe-
HHe, T.e. OTHOLLIEHMEe CPeJHEero YacoBOro pacxosa TEeIJIOHOCUTEJIS Ha
ropsdee BozocHab)KkeHMe M pacxola TEIJIOHOCHUTeJIA Ha OTOILIeHMe,
HeoOXOAMMOro Ipy pacHdeTHOM 3Ha4YeHUM TeMIlepaTyphl HapysKHOTO
BO34yXa OJad NIPOEKTUPOBaHUA OTOIIJIEHNS,
¢ - orHOCHTENBHBIT MPKYJIAIMOHHEI PaCcX0]] TeIlJIOHOCUTEJIA, T.€.
OTHOILLIEHME PACYETHOIO UMPKYIAIMOHHOI0 Pacxoia TerJIOHOCUTEeIA
U pacxXojia TeIJIOHOCUTEJIA Ha OTOoIJIeHne, Heo0X0oa1Moro rnpu pac-
YeTHOM 3Ha4eHUM TeMIlepaTyphbl HAPYKHOI'0O BO3AyXa AJIA IIPOEKTU-
POBaHUs OTOIJIEHUS,
O, - nmnoxasarens IUAPABJIMYECKON YCTOMYMBOCTM IIOLAIOIIETO
TPyOOIIpOBOJA TEIJIOBOI CeTH, T.e. OTHOIIEHMe [I0Teph HAropa B HeM,
BKJIIOYASA [IOTEPU HATIOPA B KOMMYHUKAIIUAX MICTOYHMKA TeIlJIocHab-
YKEeHMA, ¥ Hallopa, pa3ByBaeMOro CeTeBbIMM HACOCAMMY,

€ — IIOKal3aTeJIb I’MAPaBIMYeCcKOl YCTOMYMBOCTH CUCTEMBI TEILIOII0-
TpebseHns, T.e. OTHOILIEHME II0TePh HAIlOpa B Hel M Halopa, pa3Bu-
BaeMOTr0 CeTeBBLIMM HacOCaMu,

®, — TIOKaB3aTeJb I'MPaBJINIeCKOll yCTOMUYMBOCTH 06paTHOTO TpyOOo-
NPOBOJA TEINJIOBOM CeTH, T.€. OTHOILIeHME IOTEPDL HAIIopa B HEM U Ha-
rIopa, pa3BMBAEMOT0 CETEBBLIMM HACOCAMM,

O — OTHOIUEHME CcpefHell YacOBOM TEIJIOBOM Harpy3KuM TOpAYEero

BOJOCHaOIKEeHMA 1 OTOILJICHUST,

Qumax — PaCHeTHBIN YacOBOM TEIIOBOJ I[OTOK Ha OTOIJIEHME IIPHU

pacyeTHOM 3HAYEHMM TeMIIepaTyphl HAPYYKHOIO BO3AyXa AJIA IIPOo-

eKTHpPOBaHMA OTOILIeHns, 'van /4,

Qumax — PAcHeTHBII YaCOBOJ TeIJOBOM IIOTOK Ha IIPUTOYHYIO

BEHTMJIALMIO IIDM pPaCYeTHOM 3HAa4YeHUM TeMIepaTyphbl HapPYMKHOIO

BO3AYyXa AJIA IPOEKTUPOBaHMUA BeHTmMAmn, ['kas /4,

Q,,, — CPeIHMII 9aCcOBOII TEIJIOBOI IIOTOK Ha ropsdee BoJOCHabxeHMe,

I'xag/y;



Q@pmax — MAKCHMAJIBHBI YaCOBOM TEIJIOBOM IIOTOK Ha ropsdee
BogjocHaOxxenue, I'kag /4,

tew — TEMIIepaTypa BOABI B XOJIOAHOM BOIONPOBONEOTONMTEe-JIbHBIN
nepuon, ’c; NIPUHMMAEeTCH IPY OTCYTCTBUM JJOCTOBEPHBIX CBeAeHMI T,
=5°C;

At — PacdeTHEIN epenaz TeMIepaTypbl BOJABI B IVMPKYJIAIM- OHHOM

cire
o . 0
KOHTYp€e MECTHOM CHCTEMBI TOpPAYEro BOIKOCH3_6}K€HI/IH, C,
0
=10C;

k, — xoacdhpuumerT 4acoBol HepaBHOMEPHOCTH NOTPedIeHsa ropadeit

npuHUMaeTcsa At
BOJBL,

G,, G, n G, — pacxoJ TenJoHOCKTeJA B NOJAOIEeM TPybonpoBo- xe
TEIJIOBOJ CeTH, CUCTeMe OTomjeHuMa morpeburens u obpaTHOM
TpyOOIPOROE TENIOBOM CeTH, T/,

G, Gomat Gy~ Te Ke BeJMHUMHBI, NIPM PacYeTHOM pesxkume QyH-
KLUMOHMPOBaHUS CMCTEM OTOILIeHNH, T/

G, nG
UMPKYJIALVOHHBIN PacXoy, TEIJIOHOCUTENIA, T/ 3,

— pacxon TEeIJIOHOCUTEJIA Ha ropadee BOZiocHAGKEHME U

cire

G,.~ cCpemHmMit dYacoBO}i pacxopn TeIUIOHOCHMTEJNA Ha ropa4dee
BOJIOCHAGKeuue, 1/4;

G n G
OTOIJIEHME } IPUTOUHYIO BEHTMJIIALMIO IIPY YCJIOBMAX, PacyeTHBIX
JJIA IPOEKTHPOBaHUA 3TUX BMOB TEIIJIOBOTO HOTPEGJIEHI/IH, T/‘{;

G;u G,

OTOTIJIEHKe, T/4;

— pPacueTHbIEe 3HaYCHMA pacxoga TEIJIOHOCUTEJdA Ha

omax vmax

— ¢raKkTUHeCKMiT ¥ ONTHMAJIBHBI PaCcX0J TEIJIOHOCH-TEJIA Ha

Gy u Gy — pacyeTHBNI CyMMapHBI pacXof TENJOHOCUTENA B
nozgaroeM 1 o6paTHOM TPpyOOIpoBOAaX TeNJIOBO ceTH, T/,

p — mona Bogopasbopa U3 Mo/a0IIero TPyOOIIPOBOKa TEILIOBOM CeTH,
H, — 3HaueHMe HAIIOPa, IaCYMOT0 COILJIOM, M;

H, — pacuerHOe 3HaYeHME IIOTEPh HAIOPA B CUCTEME OTOILIEHM IIPH
pacuyeTHOM 3HAYEHMM PACXO/A TEIJIOHOCUTENA B CHCTEME, M;

H, — smauenue pacnosaraemoro Hamopa nHa MTII (co cropons!
TeIJIOBOI ceTu), M;

H
parmoit Ha obpaTHOM TpyOomposoae MTII (mogmop), M.

— 3HaueHMe HaIopa, APOCCEeIMPYEMOro APOCCEJBHON Amad-

n

!

3Ha4YeHNA BeJIVYMH C UHIEKCOM OTHOCATCH K YCJIOBUAM TOHKM M3JI0Ma
TEMIIEPaTYPHOro rpadmia IEHTPAJBHOTO PperyaMpoBaHMA OTIYCKa TeIJIOBOM

“c”

SHaueHuA TEMIIEPaTypPhI TEIJIOHOCUTEJNA C UHAEKCOM OTHOCATCA K

CKOPPEKTMPOBAHHOMY rpadMKy LUEeHTPAJBLHOIO PEryIMPOBaHNUA OTIIYCKAa TEIJIOBOM
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1. TEOPETUYECKME OCHOBBI OIITUMAJIBHOI'O PEKIMA
GOYHRIMOHNPOBAHUA TEIJIOBOM CETU OTKPBLITOMN
CUCTEMBbI
TENJIOCHABSKEHWUA

1.1. ONTUMAJIBHBINA 'PA®UEK HEHTPAJILHOI'O PETYJIVPOBAHUSA
OTOIIJIEHNA

KadgecTBo pyHKIMOHMPOBaHMA BOAAHBIX CUCTEM IeHTPAJIbHOIO OTOIIEHUS,
KpoMe MX KOHCTPYKIMM M KadecTBa MOHTa)Ka, BO MHOIOM 3aBUCUT OT
MIPUMEHAEMOT0 METOZa PETYJMPOBAHMA TEIJICOTAAYNM HAarpeBaTeNbHbIX IpubopoB
3TUX CHUCTEM.

B szaBucummocTM OT MecTa OCYLIECTBJIEHMA pETryJMpPOBaHME MOJKeT
OCYWIECTBJIATLCA HEINOCPEeACTBEHHO Yy HarpeBaTeJbHbBIX npubopos -—
MHAUBUAYAJIbHOE, B MecTHOM TemyoBoM mynkre (MTII mmt MTII) — mecTHoe,
peryimMpoBaHue OTOILIEHMA TPYNIbl OTallMIMBAaeMBIX 3JaHMII B I[@HTPAJbHOM
(rpynmosom) Temmosom uynxTe (IITII, I'TII) — rpynmoBoe, B MCTOYHMKE
TeriocHabxkenns (korenpHas mim TII) — nenTpaJLHOe.

Pazimunble GakTOpHI, I0-pa3HOMY BJIMSAIOIME Ha TEIJIOBYIO NOTpebHOCTh
OTaIlNIMBAEMBIX 3MAHMII U OTHAEJIbHBIX IOMelneHuit (ObITOBble M IIPOMEBIIIJIEHHBIE
TEIIOBBIAEJIEHMSA, Pa3JMYHAA TEIUIOBasd MHEPUMOHHOCTE 3JaHWi, WHCOJAIMA,
UEPUILTPAIMA), HEe MOryT OBITh YHUTEHBHI [PM LEHTPAJbHOM pPEeryJaMpoBaHMM
ornycka Tenyosoi 3Hepruu. Iloatomy ana obecriedyeHMA OTONMJIEHMA BBICOKOIO
KadecTBa Iesecoobpa3HO codYeTaHMe BCEX BMAOB pPeryJamMpoBaHMdA, T.e.
KOMOMHMpPOBaHHOE peryjgMpoBaHue oOTomjeEusa. OOHAKO OCHOBHBEIM BMIAOM
peryJIMpoBaHMA B HACTOsAIIee BPeMa ABIAETCA IIeHTPaJIbHOE DPeryJiMpoBaHye
OTIIyCKa TEIJIOBOJ SHEPTMM II0 IPEBaJMPYIOLIEMy BUAY TEIIJIOBOM Harpy3Ku —
OTOILIEHMIO, IIOCKOJIBKY IIO3BOJIAET OOXOINMTHCA MMHMMAJBHBIM KOJUMYECTBOM
IPOCTBIX ABTOMATUYECKMX PEryJATOPOB, IPUMEHAEeMbIX NPEVMYIEeCTBEHHO IJIA
IO AePIKaHMA Ha HOPMAaTVBHOM YPOBHE TeMIIepaTypPbl BOIBI B CHCTEMAaX I'OPAYETO
BOZOCHA O EHNA.

PerynmupoBaHue 0TIIycKa TEIJIOBOI 9HEPIrUM B ICTOYHMKAX TeIVIOCHA0Ke A
IPOM3BOGUTCA, KaK IIPAaBUIO, NPMHMMAA BO BHMMAaHMUe JHUIIb OAWUH
MEeTeOopOJIOTUYECKMZ (PaKTOp — TEeMHNEPATypy Hapy’KHOTO BO3AyXa; IIPU 3TOM
CcYMTaeTeH, YTO BTOT (PAKTOP ABAAETCA OOIIMM JJdA BCEX OTAILIMBAEMBIX 3JaHUMA
paccMaTprBaeMolt CHCTeMEl TellIocHabxeHns.

BriaBneHuMe B3aKoHa (YHKUMOHMPOBAHMA CHCTEMB! OTOIJIEHUA
nesnecoobpa3HO HauaTh C onMcaHMA (QMYHKIMOHMPOBAHUA e€e HarpeBaTeJIbHbIX
pubopoB.

TennooTHaya HarpeBaTeJbHBIX NPUOOPOB OTONMTEJBHBLIX CMUCTEM, KKaJl, B
ofuieM cirydae MOKeT ObITh ONVICaHa ypaBHeHueM [4]:

Q=kFAtn (1.1)

PasHOCTB cpefiHeli TeMIIepaTyphl HarpeBaTeJbHOro Ipubopa 1 Bo3ayxa (1
cpemHMiT TeMIlepaTypPHBIf Hamnop) AJA HarpeBaTeJbHBLIX NPUOOPOB KOHBEKTUBHO-
M3AYUHAOLIero HgeiicTBUA, Haubojsiee pAaCIpPOCTPAHEHHBIX B COBPEMEHHBIX
OTONMTEJILHBIX CUCTEMAX, MOYKET ObITh IIPeICTAaBJIEHA KAK PA3HOCTh CPeHE
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TeMIlepaTyphb! TEIJIOHOCUTENA B HarpeBaTeabHOM ITpubope u TemriepaTyphl
HArPEBAEMOro BO3AyXa:

‘Cln + ‘CZn
At = — -t =1 -t (1.2)

C mpyroit CTOPOHBI, TEIJIOOTHAAUY HATpeBaTeNbHBLIX IPUOOPOB MOXKHO
BBIPa3UTh CJIELYOIIUM yPaBHEHMEeM:

Q = Ge(T,, — Ty (1.3)
CoBmecTHBIM pentenneM ypapHenwuit (1.1) — (1.3) nonyuaem:

T T
Q= —— (1.4)
1 0,5
+
kFn Gen

Ilonyuennoe ypaBHenme (1.4) nokas3plBaeT, YTO TeNJIOOTAAYY HarpeBa-
TeJbHBIX NPUOOPOB BOAAHBIX CUCTEM OTOIUIEHUS MOXKHO PeryJiMpoBaTh IIyTeM
M3MEeHeHN CIAERYIIUX BeJIIMH:

® TeMIepaTyphl ¥ PAcX0Ja TelJIOHOCUTEeJIA B HarpeBaTeJbHBIX Ipubopax;

* [IPONOKUTENBHOCTH (PYHKI[MOHMPOBaHMA HarpeBaTeIbHbIX IPpnOGOpOB,;

¢ KoddpuUIMeHTa TeNIonepesayy HarpeBaTebHbIX TPUOOPOBE;

* IJIONIAAM IOBEPXHOCTY TemI000MeHa HATPEBATENIbHLIX IpUGOPOE.

ToJbKO ABe Y3 IIEePEeYMCIEHHBIX BEIMYMH JAIOT BO3MOMKHOCTbL L€HTPAJb-
HOTO PEryaAMpPOBAaHUA — TEMIEpaTypa M Pacxol TEIIOHOCHTEJH B HarpeBaTelb-~
HBIX Ipubopax.

IToaToMy LIeHTpaJLHOE PEryJupOoBaHMe OTOILIEHMA MOXKET ObITh Ocyliec-
TBJIEHO TpeMs criocobamu:

1) M3MEeHEeHMEM TEMIIEPATYPHI TEIJIOHOCUTEJSA B IMOAAIOIIEM TPYOONpOBOZE Tell-
JIOBOJ CeTM IIPU HeM3MEHAEMOM €ro pacxXoje — KadeCTBEHHBI! criocod neHT-
PaJILHOTO PEryJIMPOBaHNS;

2) uM3MeHeHueM pPacxoja TEIJIOHOCKMTENA B [IOAaolieM TPYDONpPOBOAE TEIIOBOM
CeTM IpM IOCTOAHHON ero reMrieparype — KOJMYECTBEHHBIN crocod IeHTpa-
JIbHOTO PEryIMPOBAHUA,

3) u3MeHeHMeM, Kak TeMIepPaTypPsl, TaK M PACX0Ja TEIJIOHOCUTENS B IOIAI0IIEM
TPyOOIIPOROAE TEMJIOBOM CeTM — KadeCTBEHHO-KOJIMYECTBEHHBIN criocod renT-
PaJILHOTO PeryJIMpOBaHusA.

OnTuMaNbHLIM ABJIAETCA TaKOi CIoco0 I[eHTPaJIbHOIO pPeryJIMpoBaHud,
IpMMEHEHNE KOTOPOro II03BOJIAET UBMEHATh TEIJIO0TAAYy HarpeBaTeJbHBIX NPU-
BOpOB OTONMTENLHBIX CUCTEM B ONUHAKOBOM CTEIEHV, MPONOPLMOHAJBHO TEII0-
BOJ 1MOoTpeOHOCTH OTAIIMIMBAEMbBIX 3JAHMI M CBECTM K MMHUMYMY MX IEpPerpeBbl U
HEeJIOTPEBBL.

12



CBOJICTBO OTONMTEJNBLHLIX CHUCTEM B OJMHAKOBOM CTEIeHM W3MEHSITh
TEIJIOOTAAaYy HarpeBaTeIbHbIX IPUOOPOB Ha3bIBAETCHA TEIJIOBOI YCTONYMBOCTEIO.

HeobxomumMpIM ycJIOBMEM TEMJIOBOM YCTOMYMBOCTM CHUCTEMbBI OTOIJIECHUA
sABJAETCA M3MEHEHME PacXola TEIJIOHOCHTENSI BO BCeX €€ HAarPEBATeJNbHBIX IIPU-
bopax, Tak Ke B OOMHAKOBOM cremenyu [5 u 6] ITocsemHee BOSMOYKHO TOJIbKO B
TUAPABJIMYECKY YCTOMYMBOM cucTeMe, 00J1a1aloIel CBOMCTEOM M3MEHATh Pac- X0k
TEIJIOHOCHTEJISI BO BCEX HAarpeBaTesIBHBIX IIpubopax B OAMHAKOBONI CTEIIeHH,
MIPOTIOPIMOHAJBHO M3MEHEeHIMIO CYMMapPHOT0 PacXoa TENJIOHOCUTEIA B CUCTEME.

Takum o00pa3oM, 3aKOH IEHTPAJBbHOTO pPEeryJMpOBaHMS, MOCTPOEHHBIN C
YYEeTOM KOHCTPYKLIMM OTOIMTEJBHBIX CHMCTEM M 00ecriedMBalomuii MX TEIJIOBYIO U
TUIPABIMYECKYIO VCTONYMBOCTD B TeUYeHMe BCEero OTOIMTENIbHOTO IIepnoja,
ABJAETCA ONTMMAaJbHBIM JJs 3TUX cucteM. B cuiy Toro, 4uto mnozamJsioiee
OOJIBLIMHCTBO OTONMTEJbHBIX CHCTEM COBPEMEHHBIX MHOTOSTAaKHBIX 3IaHMIt
MacCOBOJM 3aCTPOMKM MpPeAcTaBAAIOT coboit omHOTpybOHBIE cucTeMbl, Oyzner
pacCMOTPEH BaKOH LEeHTPAJbHOIO pPEeryJupoBaHMA OAHOTPYOHBIX cucreM
OTOILJIEHUA.

IlepBbIM MCXOZHBEIM ypaBHEHMEM [JIA BbIBEJIEHMA 3aKOHA ONTMMAJIBLHOTO
LIEHTPAJBLHOTO PEryIMpPOBAHMUSA OTOILIEHUS ABJIAETCS ypaBHEHME, NIPEIJIOMEeHHOe
npod. A.A.Kpaysom [7]:

q=(—)"" (L5)
Tmu.o - tj
OTHOCMTENbHAA TEIIOOTAAaua HarpeBaTeJbHbIX IIPUMOGOPOB OTOMMTEJNILHOM
CHUCTEMBI JOJIKHa OBITH paBHa OTHOCUTEJNBHOM TeIJIOBOM mnoTpebHOCTH
OTaIIMBaE€MOI0 B3JaHydA, KOTOpad OIpenessaeTcad aHaJIOTMYHO ONpezesIeHUI0
OTHOCMTEJIBHOJM TeIIOOTAauM HarpeBaTelbHbIX Hpubopos. IIpu uenTparbHOM
peryaupoBaHuyu Mo TeMilepaType Hapy’KHOTO BO3AYXa OTHOCUMTEJLHYIO TEIJIOBYIO
oTpPe6GHOCTD OTAIIMBAEMEIX 34aHNUI MOMKHO IIPESCTaBUTD!
t,—t
q=—" (1.6)
t—t,
CpenHIOI0 TeMIIepaTypy TEIJIOHOCUTENA B OTOIMTEJbHOM IpMubOpe MOXKHO

BBIPa3uUThb U3 ypaBHeHUA (1.5):
1/1+m

T =4t (Tonwo — tj)q . (L.7)

PaccmoTpenue ¢opmydst (1.7) nosBojsaeT chesaTh BBIBOJ, 4YTO Tpebyemas
TEMIEPATYpPa TEILIOHOCUTEJIS B HAarpeBaTeJbHOM IIpubope 3aBUCUT OT 3HAYEHMSA M
B TIIOKasaTeje cTeneHu. JnA HarpeBaTeJbHRIX NIpMOOPOB KOHBEKTMBHO-
U3Ty4alomero neitcTeus, HauboJsee IIPMMEHAEMBIX B OTOIMTEJLHBIX CHUCTEMaXx,
3HayeHne m coctaBageT 0,25 [4]. CnegmoparenbHO, cpemHAA TeMIepaTypa
HarpeBaTeJbHOro 1npubopa, B 3aBUCHMMOCTM OT OTHOCUTEJBHOM TeIlJoBOM
ntoTpebHOCTH 3MaHMA, OIPEeAeaAeTCA YpaBHEHNEM:

_ _ 0,8
Tou =t t+ (Trmwo tj)q . (1.7a)
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B onHOTPYOHOM cMCTEeMe OTOILIeHM:A CpeJHMe 3Ha4YeHMA TeMIIepaTyphl
PasIMYHBIX HAarpeBaTeJbHBIX NMPUOOPOB Pa3JIMYHEI M He XapaKTepMU3YIOT PEesKuM
(OYHKIIMOHMPOBAHMSA CHCTEMbI OTOIJIEHUA B LIEJIOM.

B TennoycToiiuuBOi cuCTeMe OTOIJIEHMs TeIVIOOTIada BCeX ee Harpesa-
TedbHbIX NPMOOPOB M3MEHAETCA B OOMHAKOBOI CTeMeHM NPHY M3MEHEHUN PeXuMa
OYHKUMOHMPOBAHUA CUCTEMBI, CPeLHAA TEeMIIepaTypa HarpeBaTeNbHBIX Npubo-
POB, IIPMCOELMHEHHBIX IOCJEA0BATENBHO K ONHOMY CTOAKY, MOXKET ObITh BEIpa-
sKeHa ypaBeenueM Buza (1.7a). A T.K. majeHMe TeMIepaTypPbl TEIJIOHOCUTEJNA B
CTOfKe IIPOIIOPLMOHAJBLHO TEeMJI00TAA4Ye NPUCOSJAMHEHHBIX K HeMy BarpepaTellb-
HBIX IpuOOpPOB, IIpoJesaB HEKOTOPbIE NPeodpas3oBarm, IOTYIUM:

0,8
=4 + (T~ tj)q ) (1.8)
0,8
Ty=t o+ (g, )™ (19)
BTOphIM UCXOOHbIM ypaBHeI-meM AJIA BBIBeJ€HUsA 3aKOHa OIITUMMAaJIbHOTrO

LIEHTPaNBbHOI'O0 PEryJMPOBAHMA OTOIVIEHUA sBJSETCA YPaBHEHME TEIlJIOBOTO
fasanca OTONMUTEJbHOM CHUCTEMBI!

Q= Gc(t, — 1), (1.10)
OTKYZa
T3~ Ty
Q= Yo———— (1.11)
T3 ™ Tao

Tozxcrasus B opmyny (1.11) sHauennsa T, u T, u3 dopmyxa (1.8) u (1.9),

MOy YMM:
0.2

Yopr =9 (1.12)

Taxum 06pa3oM, Py ONTHUMAIBHOM A OGHOTPYOHBIX CHCTEM OTOILJIEHMS
rpaduKe LeHTPAJbLHOTO PEryJMpOBaHUS ONpefesIeHHOMY 3HA4YeHMIO OTHOCHTEe-
JIBHOTO PAaCXOZa TEIUIOHOCUTENH Y, COOTBETCTBYET ONpelieJIeHHOe 3HA4YEeHUEe ero
TeMIepaTypbl. VHBIMM CIOBaMM, ONTMMAJIBHBIL rpadMK IEHTPAJIbHOTO PeryJm-
poBaHMA OZHOTPYOHBIX CHCTEM OTOIJIEHMA sBJsfeTcA rpaduKoM KadecTBEHHO-
KOJMYECTBEHHOIO PEryIMPOBaHNUA.

CHmxenne pacxoza TEIJIOHOCUTENSI B CHCTEME OTOILJIEHMS IIPU yMeHbIIle-
HUM TEeINIOBOI IoTpebHoCTH 3maHMA 0DYCJOBJIEHO NIepeMEeKHBIM 3HadYeHMeM KOd-
hdmumenTa TenmnonepefadM HarpeBaTeNbHBIX NPuOOPOB, 3aBUCHAIETO OT WX
TeMIIepaTypPHOr0 Hanopa.

IIpu mopxJIOYeHuM CHUCTEM OTOIUIEHMs K TPyDOIpOBOZaM TEIJIOBO CeTH
IIpM TIOMOIIY BJIEBATOPOB C IIOCTOAHHBIM 3HadeHMeM Kod3dduuMeHTa U NOAMe-
LIMBaHKA, S8HAYEHUA TEMIIepAaTyphl TEIIOHOCUTENA B IOJaloleM Tpydomposone
TEILJIOBOJ CeTH Ilepen BJIEBATOPaMM, IIOCJe HUX, & TaKMKe IIOCJe CUCTEM OTOII-
JeHus (B oOpaTHOM TpyDOOnpOBOZE TEIJIOBOI CETM) ONPEREJAITCA (PopMyJsiamiu,
a”aJlormyHbeIMM opmysiaM (1.8) 1 (1.9):

=t (T, g (1.13)
T,= b+ (T, =~ t)a”; (1.14)
=+ (T, = t)g (1.15)
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3Ha4YeHNs ONTUMAJILHOIO OTHOCUTEJILHOTO PACX0/ia TEIJIOHOCUTEJIS, 8 TAKIKE
TeMIIEpaTypbl TENMJOHOCUTEJISA B IIOAAIOILIEM, 06paTHOM pr6onp0130p;ax TeIJ0BOI
CeTM M IIOCJIE 3JIEBATOPOB CUCTEM OTOIIEHMS, B 3aBUCUMOCTM OT TEIJIOBO
noTpebHOCTM Kak (MYHKIUM TeMIEepPaTyphl HAPYIKHOTO BO3AyXa NPMBEIEHBI B
HMKecJenyoen Tabimize:

q 0 10051 0,1 02 | 03 04 | 05 06 { 0,7 | 0,8 09 | 1,0

Yopt | O | 0,55 0,63 |0,72 | 0,79 | 0,83 | 0,87 [ 0,9 | 0,93 | 0,96 | 0,98 | 1,0
T 18 | 30 | 38,9 | 544 | 684 | 81,5 | 93,8 | 105,7 117,2| 128,4| 139,3| 150
n | 181227262 324|379 | 43 | 47,8 | 52,6| 57,1| 61,5| 658| 70
. 18| 25 302393474 | 55 | 622 | 692 759| 82,4 88,8]| 95

IIpn pacuere onTMMaJpHOrO TrpadukKa IEHTPAJBHOIO pPeryJupoBaHMA
OTOIJIEHUA NPMHATHI CJIAYIOIINE pacyeTHbIe 3HaYeHM A BeJIMYMH:

¢ TeMuepaTypa Bo3jyXa B OTaIllJIMBA€MBbIX 3JaHMNAX tj = 180C;

® TeMIlepaTypa TEIJIOHOCUTEJIA B I104al01eM pr60np0B011e TEIJIOBOM ceTn
T,,=150°C;

e TeMIepaTrypa TEIJIOHOCUTEJNA B 06paTHOM TPyDOOIpoBO/ie TENJIOBOM CeTH
T,, = 70°C;

0
® TeMIIepaTypa TeIJIOHOCHTEJ r1ocJe ayeBaTopos T, = 95 C.
OnTuManbHBI TpadUK NEeHTPAJBLHOTO PEryJupOBaHMA OTOIJEHWUs IIPU-
BeZleH B npuoekenun 4 (Puc.2).
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1.2. OnTUMAIBLHBINA rpaUK HEeATPAJLHOr0 PeryJupoBaHina
OTIIyCKA TEIJIOBOIl DHEPrUU B OTKPBITOI cUCTEMe
TeNJIOCHAOKEeHNA ¢ MUPKYIANMUOHHLIMI KOHTYpaMu
B MECTHBIX CMCTEMAaX ropsadyero BOAOCHAGIKEeHMA

1.2.1. TuppaBaudeckuii pe:xum PyHKIUOHUPOBAHUS
TeIJI0OBOIl ceTn.

B TensoBoit ceTH QTKPBITOM CHCTEMBI TemJOCHAGKEHMA PacXon TEIJIOHO-
CUTeNA M paciojaraeMblil HallOp Ha BBIBOJAX MCTOYHMKA TEIJIOCHAOIKeHUS, a
TaK)Ke Ha MECTHBIX TEILIOBBIX IIYHKTaX, 3aBMCAT OT MHOIMX (PaKTOPOB: OTHO-
LIEHMA TeIJIOBOM HArpy3KM TopAYero BOZOCHab)KeHMA M obuieil TemsnoBoit Ha-
TPY3KM CHCTEeMBl TelsocHabixeHmusa, mMecta BOoAopasbopa MM OTHOLIEHMA BOLO-
pasbopa ua noparoiiero 1 06paTEOro TpyOOIIPOBOLOB TEILIOBON CETH.

Ha ruppabimdecknit pesxuMm (QOYHKIIMOHMPOBAHUA TEILIOBOM CETM OTKPBI-
TOJ CUCTEMBI TeNnJIoCHabMeHMA C LUPKYJIALUMOHHBEIMM KOHTYpPaMM B MECTHBIX
cucTeMax ropAdero BoZocHabMe s, KpoMe YIOMAHYThIX BBIIIE (PaKTOPOB, BIMUAET
(OYHKIMOHMPOBAHME STUX KOHTYPOB, T.K. PACXOJ TEILIOHOCUTEIS YBeIMIMBACTCA 32
CYeT pacxojia ropAYeil BOALI, LMPKYJIMPYIOIIEH B MECTHBIX CHMCTEMAX ropAYero
BOJiocHAOXeHMA.

OnHako UMPKYJNAIMOHHBIA pacxol, TEIUIOHOCUTENA B TEIJIOBOM CeTH
BO3HMKAET He Ha BCeM JAuanasoHe M3MEHEHMA 3HA4YEeHMII TeMIepaTypbl HapyK-
HOTO BO3Ayxa. Jlnd NOHMMAHWA 3TOT0 PacCMOTPUM (PYyHKIMOHMPOBaHME MECTHOTO
TeIIOBOr0 IMYHKTA C LMPKYJIANUOHHBIM KOHTYPOM B CHCTEME IOpS4uero BOLOC-
HabxxeHus (mpunoxenne 3, Puc.l — upuanmnmaibias cxema MTII).

Cucrema ropsidero BogocHaOMKeHMA IIpUcoeAMHeHa K TpyOompoBoxam
TEIJIOBOM CeTM IO 3aBMCUMOI cXeMe: BoJa Ha ropadee BojgocHabixeHue nocryraer
HEIIOCPEJCTBEHHO u3 TpyOONpOBOJOB TEILIOBOM CceTH depe3 CMeCUTeJIbHOoe
YCTPOICTBO, KOTOPOe NOANePKUBAET 3alaHHYIO TeMIlepaTypy ropadeit Boasl (60 —
65 °C).

B cBA3M c TeMm, UTO [AJIA TOpAYEro BOAOCHAOIKEHMA WCIOJb3yeTCA
HEeNoCPEeJCTBEHHO TEIIOHOCUTEJIb, T.€. CeTeBad BOJAA, HUMPKYJISAUMA €€ B MEeCTHOM
CHCTEME TOPSYero BOXOCHAOMXKEHMA MOYKET IPOMCXoAuTh 0e3 Noby:KIeHNA
CIeUMaJIbHEIMY IUMPKYJIALVIOHHBIMM HacocaMy, TOJIBKO 3a CHeT pacllojlaraeMoro
Haropa B TenJsosoii cetu nnepex MTII

Tpy6onpoBox LMPKYJALMOHHOTO KOHTYpa IOAKJIOYEeH K o0paTHOMY
Tpybonposony MTII, o xoxy ceTeBolt BoApl Iocse TOYkM oTrbopa ee Ha ropsadee
BogocHaO2KeHue M3 aToro Tpyobonposoga. Mexxay Touxoil oT60pa ceTeBoil BOIbI U3
obpaTHOro TpybonpoBOKa M TOUYKOI NPMCOEAMHEHNS IMPKYJIALMOHHOIO KOHTYypPa K
HEMY YCTaHOBJIEHA IPOCCeNbHAA quadparma, co3aonias pa3HoCTh Haropa Mexay
YKa3aHHBIMM TOYKaMM, 4TO obecleuuBaeT IMPKYJIALMIO BOOLI B MECTHOI CUCTeMe
ropsa4yero BozocHab)xeHus, Korga Bozopasbop Ha ropsdee BomocHabxenme
npou3BoAMTC M3 06paTHOro TPYGOIIPOBO/IA TEIIIOBOI CeTH.
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U3 paccMOTpeHMA IPMHUMOMAJLHONM cxeMmbl MTII BMAHO, 4YTO pacxof
CeTeBOJl BOABI, NPOXOAAIIEN IO UMPKYJIALNMOHHOMY KOHTYPY MECTHOM CUCTeMbl
rops4ero BOJOCHaOMceHus, Harpy»kaeT TEIJIOBYI) CETh NPOIOPLMOHAJLHO IOJie
Bomopasbopa u3 ee mopmamwIlero Ttpybompooza. MaKcHMMaJIBHOTO 3HAUEHUS
IMPKYJIANMOHHBIA DACXOX TEIJIOHOCUTEJA HOCTUTAET MPY MMUHVMAJBHOM 3Haue-
HMM TeMIIepaTyphl TEIJIOHOCUTEJIA B ITOAAI0IeM TPyDboIIpoBoie TEIJIOBOI ceTH, T.e.
B TaK HasblBaeMO} “TO4YKe M3J0Ma’ TeMIIepaTypHOro rpadyka LeHTpalsb- HOTO
peryaupoBarua. Ilpu Bojopasbope Toabko wu3 obpaTHoro Tpybomposona
LUMPKYJANMOHHEBI PAcX0j TEIJIOHOCUTEJA B TeIJIOBOJl CeTU OTCYTCTBYeT, T.K.
TENJIOHOCUTENb, IPOAA dYepe3 IMPKYIAUMOHHBIA KOHTYP MECTHOM CHCTEeMEI
ropadero BojgocHab)xeHMs, MoNazaeT CHOBa B obpaTHbIM TpyOOIpPOBOA TenJOBOM
ceTu.

IlosToMy pacxon TemJIOHOCHTENR B CUCTEMaX OTOILIEHMA IIPY OTKPBITOM
cucTeMe TenJOCHAOKEeHMA HENOCTOAHEH KAK B TeYeHMe OTONMTEJIbHOTO Iepuoja,
TaK 4 B T€UEHMe CYTOK.

[nsa onpepeyieHUda OTHOCUTEINBHOTO PacXoja TEIJIOHOCUTeJNIA B CHUCTEMaxX
OTOIVIEHMA IIPM OTKPBITON CHCTeMe TeIlJIOCHAGMKeHMsT HeoDXOAMMO COCTaBUTh
ypaBHeHME TMAPaBINIECKOro PeXMMa (DYHKIMOHMPOBAHNA ee TEILJIOBOM CeTH.

Iorepu Hamopa, M (NajeHue JAABJICHUS TEIUIOHOCUTEJNA, KIrc/cm), B
TeIIoBoi ceTu (AJIA IIPOCTOTBI — C OJHMM INOTPeOMTEeNIeM TEeIJIOBOI SHepPriiu)

CKJIa/{bIBAIOTCS U3 IOTEPh HAmopa B nogjawieM Tpybonpoeoge AH | reriosoit cetn
(BKRJIIOUAA IIOTepM HaNopa B KOMMYHMKaUMAX JICTOYHMKA TEIJIOCHAOMKeHus), B

mecTHO! cucreme Teruionorpebnenus AH,. u B obparHOoM TpyGonposoge AH,
TEIJIOBOM CeTH:
AHY =AH_+AH, + DH, (1.16)
CyMMapHble IOTEPK HANOpa PaBHb! Hamopy H,, passuBaeMoMy ceTeBBIMU
HACOCAMM MCTOYHMKA TEIJIOCHAGMKeHNA:!

AHY=H,_ (1.17)

TlopcTaBue B JIeByI0 49acTb Boipaskenus (1.16) snauennme AHY us
paBerctBa (1.17) m paszpenus obe dYacTM IOJIY4EHHOro ypaBHEHMs Ha HAaIop,
pasBUBaeMEI CETEBBIMM HaCOCAM, ITOJIyYaeM:

o, +te+w,=1. (1.18)

Bripasus ruzpaeinyeckue COIPOTUBJIEHMS MoZamollero, obpaTHOro
TpyOONIPOBOJOB TEIJIOBOM CeTM M CHCTEMBI TEIUIONOTPeOJIeHUs uepes3 NOoTepu
HAIOpa B HMUX IIPM pPacyYeTHBIX pacXolaX TEeIUJIOHOCHUTEJHA, IIPUMEHAS 3aKOH
KBaJpaTMYHO}! 3aBMUCHMOCTM IIOTEPb HATOpa OT pAacxXxoja TeIIOHOCUTEIHA,

IIoJIydaem:
Gl Go G2

2 2 2
O, ( )+ &( Y +@,(—) =1 (1.19)
Glo Gomax GZo
B oTkpriToii cucteMe TenyocHa0XKEHNA CyMMAaPHBI PacX0l TEIJIOHOCUTEIIA
B 00LIeM cirydae CKJIaablBaeTCH:
nojaouit Tpydonposox —

Gl = Go + Gh+ chc; (1‘20)
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e obparasni Tpybonposon —
G2=G0—Gh+Gcirc' (121)
Ipu ycranoske Ha MTII aBTOMaTMYECKOIO CMECUTENBHOIO YCTPOMCTBA
(perynsTopa TemMnepaTypbl BOAbl FOPSAYET0o BOJOCHAOMKEHMA) TEIJIOHOCUTENDb OJIs
ropAavYero BOJOCHAOKeHMA OTOMpaeTCcA YaCTMYHO M3 IIOJAIOIIEro, YaCTUYHO U3
obparHoro TpybompoBozoB TeroBoit cetm Ha MTII. Josns BomopasGopa
onpezesaeTcs GOpMyIaMu:
e 13 nojamwlero rpydomposona

= T
p=——— (1.22)
T
e 13 obpaTHOro TpybonpoBoza
LT
-p=—- (1.23)
T

Pacxoy Tensonocurens, orbupaeMoro A ropAdYero BOLOCHAO:KeHMA U3
MOAIoero TPyOoIpaBoa TEILI0BO ceTn, TakuM 06pasoM, MOYKHO BHIPA3UTh!
Gy = PGy, (1.24)
Pacxon TemnoHocuTeNd, orOuMpaeMoro Ijisi ropsAdero BONOCHAGKeHMA U3
obpaTtHoro TpyGorpoBoa:
G = (1= P)Gy. (1.25)
IIpunnman Bo BHuMaHue Bhipaskenus (1.20), (1.21), (1.24) u (1.25), a TaxkKe TO,9TO
LMPKYJIALMOHHBIA pacXof TEeIJIOHOCUTEeJIA IIPOIopLMOHaJieH Jojie Bogopasbopa m3
nojamwilero Ttpybonpososa TeujyoBoil cetw, ypaBHeHume (1.19) wmokHO
peACTaBUThCIEAYIOMMM 00pa3oM:

G

G, + pGy + pGiirc o G,— (1-p)G, + pG
o, )+ e + oy I'=1. (1.26)
lo Gomax G2o

MuHMMaJBHEBIE pacXoJ, TENJIOHOCUTEeNA B CHUCTEMax OTOIJIeHus,
BO3HMKAOIIMIT II07] BIMAHMEM BoA0Opa30opa HemocpeACTBEHHO M3 TpyGonpoBomoB
TEIJIOBOII CceTH, MMeeT MeCTO IPM MAaKCUMAJIBHOM 3HAY€HUM AoaM Bogopas3bopa u3
rnojarouiero TpyoonmpoBOZa, T.e. — B TOYKE M3JIOMA TEMIEPATYPHOro rpadmka
LIEHTPAJIbHOTO PETYJIMPOBAaHNUA OTIIyCKa TEIJIOBOI 3HEPIUm.

C Apyroit cropoHbl, B 3TOif TO4YKe rpauKa JAOCTUTAET MaKCUMyMa
CYMMapHBIil Pacxol] TEIJIOHOCUTEJNA B IOAAIOILIEM TPYOOIpOBOJe TEIIOBO ceTH,
BCJICACTBME BO3pAacCTaHMA 3arpy3KM €ro pacxoAoM TeIJIOHOCUTeNA Ha ropadee
BOZOCHaGKeHMe Y UMPKYJIAIIMOHHBIM PACX00M TEIIJIOHOCUTEJIA.

B ¢BA3M ¢ 3TUM pacYeTHHIM pe:KuMoM (PYHKIMOHUPOBAHNA TEIUIOBOI ceTu
OTKPBLITOM CHCTEMBI TEIIOCHADKEeHMA SABJISETCA PEe'XKNUM, BOZHMKAIOINWIA B
TEMJIOBOI CETH IIPU CPEeHEM JACOBOM BOOPA30Ope HA ropsdee BOOCHADKEeHNE B
TOYKe M3JIOMA TEeMIIepATYPHOro rpaiKa MEeHTPAJbLHOr0 PeryjJIMpoBaHMA OTIIYCKA
TEIIOBOI 9HEPTHM.
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TToaTomy hopmyansr (1.20) 1 (1.21) mpy yeaoBUAX, IPUHATHIX 32 pacHyeTHbIE
ZJ151 TETIJIOBOJ CeTH OTKPBITOM CHUCTEMBI TEIJIOCHA0KEeHNUA, MMEIOT BUL:

Glo = Go’ + p,Ghm + p'G ; (1'20a)

G, =G, ~ (1 -p)Gy, + p'Ge- (1.21a)
ITopcrasus mpasble yacTu popmya (1.20a) n (1.21a) B dopmymy (1.26),
moJry4aem:
G, + PGy + PG G, G,— (1 - P)Gy + PG
o[ I+ e(—) o, I'=1. (1.26a)
G+ p'Gym +'Giire G, G,'=(1-p" )G P'Geiee
IIpomenas amnrebpandeckyue Ipeobpa3oBaHuA M PasfesuB IIOYJEHHO
ypaBreHue (1.26a) Ha OTONMMUTEJBHBIL Pacxof TEIJIOHOCUTEJNA, HeoOXonMMEBN! Ipu
YCJIOBUAX, PACYETHBIX AJA OTOINIEHMA, T.€. [IPY PacHeTHOM 3Ha4eHNM TeMIepaTyphl
HapyXHOTO BO3AYyXa IJIA IPOEKTUPOBAHMSA OTOILIEHNA, ITOJIYyJaeM B OTHOCUTENLHBIX
BeIMYMHAX!

et p(v+ o) Yr ye tp(vi@)—v
o, T +e(—) + of =1 (@127

!

Y +p'(v+o) y Y +p'(vto)-v
PacueTHble 3HaueHNA BeaMHME Y U p’, Bxogsamux B popmyary (1.27), MosKHO
HaiTM HA OCHOBE ONTMUMAJBHOINO TpadMka NIEeHTPaJLHOTO peryJjJMpoBaHKUA
OTOILJIEHNA, OIIPeeMB IpeJBapUTeIbHO abcyccy TOYKM U3JI0Ma TeMIIepaTypPHOTo
rpacuka o npeobpazorannoi dhopmyte (1.13):
T, -

q=—)". (1.13a)

3HaYeHMe OTHOCUTEJILHOTO PpacXoza TEIUIOHOCUTENST HA OTOIJIEHME II0
ONTHMMAaJbLHOMY rpaduKy NIEeHTPaJbHOr0 pPEryaiupoBaHMS OTOMNJEHMH,
COOTBETCTBYIOIlEE MMHMMAJBHO HeoOXOAMMOMY S3HAYEeHMI0 TeMIepaTypsl
TEIJIOHOCUTEJIA B TojaolueM TpyGOmpoBoze TemyoBoit ceTu nJis obecredeHus
TENJIOBOM HATPY3KM [OPAYEro BOAOCHAOKEeHMA, MOMKHO OnpeNelMTh 110 dopMmye
(1.12):

y=@)"

Hona Bomopaszbopa u3 mojarlero TpyOooIpoBoa TEMJIOBOM CETH B TOYKe

M3JIOMa TEMIEPATYPHOrO TrpadMra LEHTPAaJbHOrO PETryJMpPOBaHUA OTIIyCKa

TEIJIOBO 3Hepruy p' onpezeaseTcs 1o dopmyde (1.22) c TOACTAaHOBKONM 3HAYEHMIT
7,1t
t,— 1,
p' =
! !

LA A
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1.2.2. TEMIIEPATYPHBIN PEXKVM ®YHKIMOHVNPOBAHUA
TEILJIOBOY CETMH,

OrriIoHeHNA PaKTHIECKOI0 OTHOCUTENBHOIO PACX0la TEIJIOHOCUTENA Ha
OTOTLIEHME y; OT ONTMMAJIBHOTO 3ZHAYEHMA Y, [0J BJIMAHMEM BoAOpazbopa
HENIOCPEACTBEHHO M3 TPYOOIIPOBOZOB TEIUIOBOM CETM M LMPKYJAMM BOAbl B
MECTHEIX CHCTEMAaX FOPAYEro BOJOCHAOMKEeHMS NOJDKHBLI ObITH KOMIIEHCHMPOBAHBI
COOTBETCTBYIOLIMMM M3MEHEHMAMM TeMIIepaTypbl TEILIOHOCUTENA B IOAAN0IEeM
TpyOOIpOBOJe TENnJOBOJ ceTM TakuMm 00pa3oM, uTOOLI IPM CpefHEM YacOBOM
Bozopa3bope KOJMMYeCTBO TEIJIOBO DHEPIUH, IIOCTYIIAIOIIE! B CUCTEMBI OTOTLIIEHUA
B TedeHMe CYTOK, COOTBETCTBOBAJIO CYTOYHOIN TeIJIOBOIt ToTpebHOCTH
OTaIlJIMBAEMbIX 3TaHNI.

TemnepaTypa TENJIOHOCUTEJS 10 TAK HA3LIBAEMOMY CKOPPEKTHUPOBAHHOMY
TeMIepaTyYPHOMY Tpa(uKy PperyiuMpoBaHMsI OTIYCKa TeIJIOBOM SHepPruyu,

YIUTBIBAIOLIEMY HEPABEHCTBO Y # Yo MOKET OBITh ONpeseseHa U3 YCJIOBUit
cobionenns Tpe6yeMoro OTHOCUTEJNIBHOTO TEIJIOBOTO IIOTOKA HA OTOTUIEHNME, T.e. T p,

=Tt

x=(—m—)"™=1. (1.28)
Tou—t
B oatoit dopmyne u B fadbHEMIIEeM TeMIEpaTypa TEIJIOHOCUTENA II0
CKOPPEKTMPOBAaHHOMY TEMIIEPaTypPHOMY TIpadMKy peryJupoBaHMA OTIyCKa
TeTLToBO sHepriy 0603HAUEHA MHAEKCOM K Y ,
OTHOCHTENBbHBIN TEIIOBON OTOK, C JPYTOoil CTOPOHBI, MOYKHO BEIPAa3UTh:

ch('ccl _Tcz)

x= . (1.28a)
antc(TI _12)
U3z ypaBrenmii (1.13) u (1.14) cnenyer:
T (Tt - (1.29)
IToatomy, ¢ yueToMm ypaBHeHus (1.12), nonygaem:
Yr (Tcl -1%)
=1. (1.30)
q(Tlo_TZO)

Bripasus, HCMONB3YA PaBEHCTBO ‘ccmu =1_,, 3Ha4eHue T , ¥ IIOJCTABUE €T0 B
opmyary (1.30), mosryuaem;

v [T, +T,(1+2u)-27°,(1 +w)]

mu ?

=1. (1.30a)
(T3~ Ts,)

IlpomzBensa cooTBeTcTBYMOIIMe aJjrefpaudeckue npeobpasoBanus,
nosrygaeM GopMyJIbl AJIA ONpefeseHNsa 3HAUeHMI TeMIIepaTyPhl TEIJIOHOCKTES B
nozaroieM, obpaTHOM TPYBONPOBOaX TEIIOBOI CeTU 1 IIOCJIE CMeIlueHus (nepeg
cHCTeMaM¥ OTOIJIEHNA) 110 CKOPPEKTHPOBAaHHOMY TEMIEPATYPHOMY IpaduKy:
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AT

0.0

T =t + [Ty~ t; = 0,547, (1 + 2u)]q™ + ———q(1 + 2u); 131
2y.
At
T =+ (T ) Q- -q; (132)
2y;
A,
Tc3 = tj + (Tmu.o— t]) qo‘e + -q. (1 ‘33)
2y;

B ¢dopmymax (1.31) — (1.33) npMHATEI cJleayiolme 0603HAUECHUNA:
AT, = T;,— T,, — PacHeTHBI1 IIepenaj, TeMIepaTyPhl TEIIJIOHOCUTENA B CUCTEME
OrorleHns N0 ONTUMAILHOMY I'Pad@UKy LEHTPAJBHOIO PeryJiy-
poBaHus oromnenns, 'C;

T T Too
Tpuo——————pacyeTHOe 3HAUYEeH}E CPeJHEel TEMIIEPATY PhI TEIIOHOCUTEIS
2 B CHCTeMe OTOILTEHMS MO ONTUMAJLHOMY IPacUKy LEeHTPaJIb-
HOTO peryIMpoBaHms oTomsenns, C.
IIpy sHaveHUaAx T,, = 150°C, Too = 70°C, Ty = 95°C, t= 18°Cuu=2.2
dopmyas! (1.31) — (1.33) npuHUMAIOT BUL:

T, =18 + 64,5¢"" + 67,5q/y; (1.31a)
7%, =18+ 64,5¢" — 12,5q/y; (1.32a)
7°,=18+64,5¢"" +12,5q/y;. (1.33a)

3HauerNsa (aKTHUHECKOTO OTHOCUTENBHOIO PAacXOna TEeIrIOHOCUTENA Ha
OTOIIEHME Y, ANA Pa3JIMYHBIX B3Ha4eHMN ¢ (MM t) ONpenesAIoTCA pelueHueM
ypaBuerud (1.27) nmpu ycaosuu cobuofesnu paseHcTsa (1.18).

CroppeKTHMpOBaHHEIE TpaMKM PEryIMpOBaHMA OTIYCKA TEIJIOBO!
SHEpru, IOCTPOEHHBIE B B3aBMCHMMOCTM OT DPa3JMYHBIX IIOKasaTeselil IUMApaB-
JUYECKON! YCTOMHUMBOCTY TENJIOBOM CETH M OTHOIIEHMSA CPeJIHel] YacOBO TeM- JIOBO

Harpy3KM FOPAYEro BOJOCHaOKeHNA Y OTOINIeHN A, IPMBEAEHEI B IPMIIOKEHNAX
5 — 8 (Puc.3 — 6).
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1.3. OIPEJIEJIEHUE PACYETHOI'O PACXOJIA TEILIOHOCHUTEJISA IJId
PA3PABOTEM OIITMMAJIBHOTO I'MJPABJINYECKOrO PEKIMA
OYHKIIMOHUPOBAHUA TEIJIOBOM CETU NIPU
CKOPPEKTVPOBAHHOM TEMIIEPATYPHOM I'PA®UKE
PEI'YJIMPOBAHUS OTIIYCKA TEIIJIOBOM SHEPI'MN.

PacueTHrle wacoBble 3HAYEHMS pacxoga TEMJIOHOCMUTENsI, T/4, [Jd
TUAPABIMYECKOTO pacdeTa TPyOOIPOBOAOB TEIIOBOM CETHM OIPeNesIAITCA II0
KajKA0MYy BUAY TEILIOBOrO IoTpebiaeHus:

¢ QOTOIlIEHuEe —
3

Qomaxl 0
Gopux =——————— (1.34)
(T1o = Tao)
® BEHTUJIALMAA —
Qo 10’
G = 3 (1.35)
e(Tyy ~ Tao)
e ropsyee BojAocHaOXKeHue (CpenHMIT YacOBOI pacxon) —
Qual0’
Gp=—mm"; (1.36)

C(th - tcw)
L] IIVIpKleHLIMOHHbIﬁ pracxon (KOMIIEHC&IU/LH TEIJIOBBIX IIOTEPb B MECTHBIX
CHCTeMax I'opA4dero BO,I[OCHH6?K€HMH) -

thax s t— tew
G, =0,05——10 =0,05k,G,,,——— (1.37)

CAL At

Kak 6bl10 BMAHO 1o cdopmyaam (20a) u (21a), B OTKPBITO cUcCTeMe
TenyocHaGixeHnsA 3HAYeHMsA CYMMapHOTO pacxofa TeNmJOHOCHUTEeNA B
noAaroueMiieM 1 o6paTHOM TpyOOIIPOBOZAX TENJIOBOI CeTH HEOAVHAKOBHL.

IIpm pacyeTHOM JUIsA TENJIOBON ceTH pexxuMe (PYHKUMOHMPOBaHMUA (TIpyU
3HAYEHNN TEMIIePaTypbl HapyKHOTO BO3ZAyXa, COOTBETCTBYIOLIEM TOYKE M3JIOMa
TeMIIepaTypHOro rpaduka OTIIyCKa TEIJIOBOM 3JHEPrMM) pacueTHhIE 3HAUEHUA
CYMMapHOTO pacxoza TeILIOHOCUTEJIA COCTABIAIOT:

¢ B mojamlleM Tpybomposone

Gl’: y,(Gomax + vaax) + p'(Ghm+ Gcirc); (138)
e B obpaTHOM TpyGompoBoze
G,"= Y (Gomax + Gumard + P (G + Giire) — G (1.39)

B yacTHOCTH, AJIs1 3HAYEHNUs TEMIIEPATypPhl TEIUIOHOCUTEJNSA B II0ZAOLeM
TpyOOonpoBoZe TENJIOBOM CeTH NPy 3HAYEHMM TEMIIEPATypbl HAPYKHOTO BO3IyXa,
COOTBETCTBYIOII[EM TOYKEe M3JIOMa TeMIepaTypHOro rpaduka OTIyCKa TENJIOBOM

0 o
sHeprun, T,'= 65 C, Npy 3HAHYEHUM TeMIIEPATypPbl BOAbL, IOCTYIAIOLE Ha Topsyee

BomocHabkeHMe, t, = 60°C, y' =0,77 u p’ = 0,82. ®opmyni (1.38) u (1.39) npuanmMalor

BUA;:
Gy'= 0,77(G e + Gomar) + 0,82(Gi + G (1.38a)

G,'=G,"~G,,. (1.39a)
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14. OIPEJEJEHME PACYETHOIO PACXOJA TENNJIOHOCUTEJI
IIJIS1 BBIBOPA IMMAMETPA MATMCTPAJIBHBIX TPYBOINPOBOIOB
TEILJIOBOM CETH OTKPBITOM CMCTEMbBI TEILIOCHABMKEHNS.

B OTKpHITOM cucTeMe TensocHab)KeHMUsA pacueTHble 3HAYEHMA CYMMAapPHOTO
pacxona TeIIOHOCUTENA B IOoAaoIIeM 1 o06paTHOM TpyDOOIpoBOaxX TENJIOBOM ceTn
pasimynbl. OZHAKO I TEXHOJOTMHHOCTM CTPOMTEIBHO-MOHTAaXKHBIX paboT mpu
COOPYSKEHMY TeILJIOBBIX CeTell IPOKNaAblBaloT 00a TPyOONpOBOZA OAMHAKOBOIO
IuaMmeTpa.

B cBaau ¢ 3TMM pacyeTHble 3HAYEHUA CYMMAapHOTO PaCcXoAa TeIlJIOHOCUTENS
oA BbIOOpa nmuamerpa TPyDd Ha KadKIOM pacdyeTHOM yYYacTKe TEIJIOBOM CeTH
Liesieco00pas3Ho NIPMHMMATD, MCXOAA U3 yCJIOBUI PaBEHCTBA CYMMBI ITOTEPh HAmopa
(nazenus jaByIeHUA TENJIOHOCUTEJISI) B IIOZAI0IIEM ¥ 00paTHOM TPyOOIpoBoAax Ipyu
PasiMYHBIX 3HAYEHMAX pacxoja TeIIOHOCHTENs B HUX CyMMe IIOTeph Haropa B
mojaooumeM u obpaTHoM TpPyGOIPOBOJAaX IIPM OAMHAKOBBIX 3HAYEHMAX Pacxoza
TEIJIOHOCUTeNA B HUX. II09TOMY MOMKHO IIPUHATE!

ZAH = AH, + AH,, (1.40)
rge XAH —cymma moTephb Hamopa B o6omx TpyGonpoBoax HpM OXMHAKOBBIX
3HAYEHUAX PAaCX0/la TENJIOHOCUTENA B HUX, M;
AH,u AH, —norepnu Hanopa B IojaroleM 1 obpaTHoM TpyborpoBogax mnpu
pPacYeTHbIX 3HAYEHMAX PacXofia TEIJIOHOCUTEJNA B KarKJI0M U3
HUX, M.
Ilorepu Hamopa B noxaoilleM 1 o6paTHOM TPYOONIPOBOZAX TENJIOBOJ CETI
MOKHO BBIPa3UTh, IPUMEHAA 3aK0H KBaIpaTUIHOI 3aBMCUMOCTH IIOTEPHL HAIIOpa OT
pacxoa TerJIOHOCUTeNA B TPyOOIIpoBOax, Yepes IMAPaBIIecKoe COTPOTHBIEHME
TpyOOIIPOBOJOB ¥ PAacxXof TEIJIOHOCUTENA B HMUX, NMPUHMMAaeMble 10 dopMynam
(1.38) 1 (1.39):

AHI = S[y,(GomaxJ’_ vaax) + p'(Ghm+ Gcirc)]z; (1'41)
AHZ = S[y,(Gomax_'_ vaax) + p,(Ghm+ Gm) - Ghm]z; (1 '42)
SAH =2S(G)’, (1.43)

rge S — rMApaBIMYecKOe CONPOTHBIIEHME IIOAAIOIEro u obpaTHoro TpyGonpoBo-

LOB Ha PaccMaTPUBAEMOM PaCYeTHOM y4acTKe, My’ /T
IlopcraBue mpasble yacty ypaBHeHmi (1.41) — (1.43) B pasercTBo (1.40) 1
HpofeNaE CoOTBeTcTByomue anarebpamdeckue mnpeobpaszoBaHus, IOJdydaeM
GOpMyJIy AJIA OIpefiesIeHMs TOr0 PaCueTHOr0 3Ha4YeHUA pacxofa TeNJIOHOCHTEJ,
[0 KOTOpPOMY CJeAyeT BbIOMpaTh OMaMeTp IIOAAIOUIET0 M obpaTHOro TpyGomp-
OBOZOB TEILJIOBOI CeTy IIPY OTKPHITOM CHCTEME TeIlJIOCHAOKeHNUS

G=0,707V[Y"(C ot Crma) P (GG o) THY (G ™ Guman) ' (Gi i) —

-G, I, um G=0,707V(G)’ + (G, - G,,)’ (1.44)
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1.5. 9RKOHOMWYECKUN 3DPERT OCYIECTBJIEHUSA
ONTUMAJBHOTO PEKVMA GYHRKIIMOHUPOBAHNA
TEIIJIOBOY CETH OTKEPBITON CUCTEMBI TEILIOCHABKEHM .

OxoHOMMUeCKUii 2 @deKT BHEAPEHMA B NPAKTUKY TeIIoCHAOKEeHUA
ONITMMAJIbHBIX PEXXUMOB (PYHKIMOHMPOBAHMSA TEIVIOBBIX CEeTell CKJIAIBIBAeTCS U3
CIeAYIOIMX KOMIIOHEHTOR!

1) JMKBMAAIMA MIIMITHEMX 3aTPaT TOMVIMBA, 00YCJIOBJIEHHBIX IIeperpeBoM
OTaIJMBaeMbIX 3TaHUIN,

2) cBemeHMe K MMHMMYMY CJIMBA BOJAbl Y3 MECTHBIX CHCTEM TOPAYEro
BOZIOCHA G3KEeHA.

3) coxpalileHKe 3aTPaAT DJEKTPOIHEPIUM Ha IIePeKadKy TeNJOHOCUTENd 33
CYET OIITMMUBALNH TMAPABINYIECKOro PeskiMa PYHKIMOHNPOBAaHNISA TEILIOBO CeTH.

1.5.1. JIuxkBumaumua M3IMIIHNX 3aTPAT TOILJIMBA.

ITocTpoenne pexmMa (DYHKIUOHMPOBAHMA TEMJIOBOM CeTHM OTKPBLITOMH
cHcTeMbl TemyIocHabxKeHnsa 6e3 yuyeTa BIMSAHMUA OefCTBYIOLIMX LMPKYJISIMOHHBIX
KOHTYPOB B MECTHBIX CHMCTEMAaX FOpAYEro BOZOoCHABX e s IPUBOAUT IIPH 3HAYEHUN
TeMIIEPaTyPhbl HAPYXKHOTO BO3AyXa, COOTBETCTBYIOIEM M3JIOMY TEMIIePaTypPHOTO
rpadyKa OTIIyCKa TEILJIOBOM DHEPruM, K HeZOTPEBY CHUCTEM OTOILIEHMA, B CPeqHEeM
Ha 9%.

[nsa mpemoTBPAIleHUA ITOr0 HEJOTpPEeBa HKCITyaTalMOHHBIE OPTraHM3alyu
YBENMYMBAKOT PacXoj TEIJIOHOCUTENA B CUCTEMaxX OTOIIEHMA YBeJIUdeHUEeM
OTBEPCTHUI JPOCCENMPYIOIINX YCTPOIMCTB, YCTaHOBJEHHBIX Nepef, CHUCTEeMaMu
oronserus Ha MTII YBemuenue coctapiseT B cpeguem 11%.

OTo, B CBOI OYepeAb, NPMBOAMT K B3aBHIIIEHHEIM 3aTrpaTaM TeILJI0BOMi
SHEPIMM B cCyCTEMaxX OTONJIEHMA B JAuala30He UM3MEHEHUS TeMIepaTyphbl
Hapy»KHOTO Boszyxa t'< t < t. IIpu t, 3aBBIIEHME 3aTPaT TEIJIOBOM SHEPTHU
mocturaeT TakxKe 11%.

OcymecTBierne pexmma (QOYHKIMOHMPOBAHUA TEMJOBBIX CeTeli,
pa3paboTaHHOrG 110 IIpeJIaraeMoit MeToAMKE, obecrednBaeT TpeGyeMblil TEIJIOBO
IIOTOK Ha OTOILJIEHME BO BCEM /[AMANA30HE M3MEHEHMS TeMIIeEpaTyphl HAaPY KHOTO

Boznyxa t < t,. VImpIMM ciosamy, NpuMeHEHMe IIPeJIaraeMoil MeTOAVKY HO3BOJMUT
CHM3UTDb 3aTPaThI TOILJIMBA B cpenHeM Ha 10% B roz.

1.5.2. CBGHEHI/IG K MI/IHI/IMyMy CJIBA BOJAbI M3 MECTHBIX CUCTEM I‘Opﬂ‘-IEI‘O
BOZOCHA0 X EeHNA.
CHI’IDKGHVKG 3ana'r, gocTuraeMoe 3a CHeT COKpalleHMA KOoIn4decTBa
CNMBaEMO¥i BOJBI, MOYKHO OIIpesenThb 1o hopMyJie:

Bix =4, AG, +2Z, AQ

TOA cyron?

(1.45)
rae Z, n Z,—ceBecTOMMOCT: XMMYYECKY OYMILEHHON] M AeadpUpPOBAaHHOM BOLLL,

earon

o . 3
HamnpaBJAEMOM Ha MOAIMTKY TENJIOBOW ceTy, py6/M ; Ayia pacdera
npuHATO 5 pyO6/Mm;
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9 3
AG,, ., —TOZOBOE CHMIKEHME 3aTPaT NOAMMTOYHOM BOILI, M /TOA;

AQ,, on— TOAOBOE CHIMKEHNE TIOTEePD TEILIOBO 9HEPTUM CO CIMBAEMOIA BO-
ZI0M, OCTBLIBLIE) B MECTHBIX CUCTEMAaX FOPAYEro BOAOCHAOM eHNs,

Txaxn/ron.
IIpn HOpMe noTpebiaenusa ropAYeii BOALI ¢ TEMIEPATY POl 55°C ma 1 surens
B cyTtku (CHull 2.04.01-85* IIpunoxxenue 3 obasarenbHoe) 105x0,85=89,25
Ja/4gencyrt. (tam ke, 11.3.10) ¥ MOIB30BAHMM TOPAYMM BOJOCHAOKEHMEM B TeYeHMe
350 cyrox (CHulI 2.04.07-86*, IIpuioxenue 22 peKoMeHAYeMOe) BoponoTpebienme

1 yesoBEKA B rof cocrasyser 31,2 M3/ YeJL.IoJ.

Ecou npueATE, YTO CHMMKEHKUE BOAOpa3bopa u3 TpyOONPOROAOBR TEMJIOBBIX
ceTeli 3a CYET CBEIeHUA K MUHMMYMY CJIMBA BOIbI, OCTHIBIIIE) B MECTHBIX CHCTEMAX
ropadere BogocHabkenms, gocruraeT 5%, TO 3TO CHMIKEHME COCTAaBMUT OKOJIO 1,6

3
M /4eJLron,.
Taxum oOpa3oMm, B cucreMe KOMMYHAJBLHOrO TemjocHabxKeHus,
obcaryxmBarouest xmioit maccus B 100 Teic, 2xuTeseit, MOXKeT GLITb COKOHOMIIEHO

~ 3
TIOZINTOYHOM BoAbl nopsaaxka 160 Teic. M /ron,

IIpu ceBecTomMOCTM MOANMTOYHON BOABI, KaK ObLIO HMpHMHATO, 5 pyod. /M3
SKOHOMMSA B IEHEKHOM BEIPAMKEHWUY COCTABUT!
Dyron = 2 x 160 000 = 800 000 py6./ron.

ITpu cpenneM 3Ha4YeHMM TEeMIEPATyphbl CAUBaEMOi BOOel t,, = 30°C norepu
TEIJIOBOJ DHEPTUM COCTABJSIOT:
AQ. 100 = AG ¢ r0n S(ten —tc.w)10_3= 160000(30-5)1 0”=4000T'xan /rox.
CToMMOCTbL COKOHOMJIEHHOTO KOJIMYEcTBa TEIJIOBOM 3Heprmm 3a ron (mpu
cpezHeli cebecronmocTy 1T'kan 240 py6./I'kadn) cocraBndger:
20,0, =240x4000=960000 py6./roz.
Taxum obpaszom, aasa skunoro maccuBa B 100 ThIcAY KuTeaeil 3KOHOMUS

TOJBKO 34 CYET CHMKEHUA CIMBA OCTHIBIIEH BOABLI COCTABJIACT:
3,0z = 800 000 + 960 000 = 1 760 000 py6./rox.

1.5.3. Coxpamiesne 3aTpaT 3JeKTPOIHEePIMy Ha IePEKAYKY TeIlJIOHOCUTEIs
3a cYeT ONTUMM3ALUM TUAPABINYIECKOI0 PeXMa (PYHKIIMOHMPOBAHNMA
TEeILJIOBOM CeTH.

IIpu ocymjecTBIEHMM PaIMOHAJBHOTO TMIPABJIMYECKOI0 PEXMMA C YYETOM
IMPKYJIAUMOHHOIO PacxXofa TEIJIOHOCUTEIS, 00YCIOBIEHHOIO DYHKIIMOHNPOBAHNEM
LMPKYJALUMOHHBIX KOHTYPOB B MECTHBIX CMCTeMaX TIOPAYEro BOJOCHAGMKEHUs,
CyMMapHBIif pacxXof TeIJIOHOCUTeJA He IIPEBBbIIaeT PaCHeTHOIO 3HAYEeHU.
OKOHOMMYECKUIT BSPPEeRT OoITHMMMUBAUMUM TIMUAPABINYECKOTO peXUMA
(OYHKIIMOHMPOBAHMA TEIJIOBOM CeTH BO3HMKAEeT BCJIEANCTBME CHVDKEHMA PacXoha
TeIJOHOCHTENA, IepeKadyyBaeMoOro CETeBbIMM HacOCaMM MCTOYHMKA
TemocHabxxeHns, Mo CpaBHEHUIO C PACXOIOM TEIJIOHOCMTEJNA, MMEBIIMM MECTO B
TEIJIOBO CEeTU 40 OCYILECTBJIEHNS OIITUMM3aLIMOHHbBIX MEePOIIPUATHIL.
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CoxpaluieHne 3aTpaT SJIEKTPOSHEPTMM [IBHTATEJAMU CETEeBhIX HACOCOB,
KBT4, MOKHO OnpeAeauTs 1o hopMyIe:
AGH_yn
A= : (1.46)
3600x102n,7,

B aroit bopmyne:
AG —pa3HOoCTb 3HAYEHMIT PACXOAa TENIOHOCUTEJA 0 U ITOCHE OCYLLECTBICHUS
ONTUMU3ALMOHHBIX MEPOIPUATHIL, T/ U;
1, — K03(PPOHUIMEHT MTOJIE3HOrO0 AeiicTBUS Nepegayy; npuuumaercsan,=0,98;
N, — K09 (DUIMEHT MOJIe3HOr0 LeiCTBUA HacoCa; OIIpeNesIAeT s 10 XapaKTepuc-
TUKE HAacoca,;
Y—yZAeJbHad Macca NepeKaduBaeMoro TeNJI0HOCUTeNd, Kr/ M.
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2. OIITMMMNBAINA SKCIUIYATANVIOHHOT'O PEGKMMA
DPYHKIIMOHNUPOBAHUA TEILIOBOIN CETU
OTKPBITO¥M CUCTEMBI TEILIOCHABSKEHUA

2.1. PASPABOTEKA OIITUMAJIBHOI'O PEXUMA
DPYHRIIMOHNPOBAHUA TEILNIOBOUN CETH.

2.1.1. Onpepenenne pacuyeTHHIX 3HAYEHMI pacX0/ia TeIJIOHOCUTENA.

PacueTHble 3HaUEeHMA CyMMapHOIO pacxoga TelJIOHOCUTeJIA B II0AAIOLeM U
ofpaTHOM TPYOOIIPOBOAAX MJISA IMAPABJIMYECKOTO pacueTa TEIJIOBOM ceTu clefyeT
OlIpesiesIATH 10 (OpMyIaM:

_— 4 .
Gdl =Yy (Gomax + vaax) + P (Ghm + Gcirc)’ (21)
G =Gy~ G- (2.2)
3HayeHMsa BeJMYMH, BXoOAmux B dopmyast (2.1) u (2.2), onpepensaioTes
cienymoowmym obpasom:
® OTHOCHTENBHbBIN PacxXoj, TEIJIOHOCUTENA Ha OTOIJIEHME B TOYKE M3JI0Ma
TEMIIEPaTYPHOIO IrpadhmKa OTIIyCKa TElJIOBO SHeprmm —
T,/
r__ 0,25

y=(——m—". (2.3)

Tlo_tj
3HaueHMe TeMIIepaTyphl TEIJIOHOCUTEJNIST B IojaioiieM Tpybomposone

o 0 0
rennosoit cetu T,',C, pexoMeHAyeTcA NOpMHMMATL Ha 5 C BhIle 3HAYEHUA
TEeMIIEpaTyPhl BOALL, IOCTYIAIOIIEN Ha ropsdyee BOAOCHaOKeHNE !

=4+ 5; 2.4)
L pac‘{eTan‘/i pacxon TeIJIOHOCUTEJIA Ha OTOIJIeHNe —
3
Qomnxl 0
Gy = —————; 2.5
C(T]o - TZO)
L pac‘ieTan‘/'x pacxon TeIvIOHOCUTEJIAA HAa [NPUTOYHYI BeHTUIALUIO —
3
vaax 10
Gy = —— (2.6)

o(Ty = Tao)
e CpeJHMIT YACOBOM PACXOJ TEIJIOHOCUTEJNS Ha ropAdee BomocHabxeHue
Qun 10’
Gpp=————— @7)
oty — t.,)
* gnosA BoZopasbopa M3 MOZALIero TPpyOOIpoBOLa TENJIOBOMA CeTH B
TOYKE J3JI0OMa TEMIIEPATYPHOrO rpadMKa OTIYCKA TEILIOBOM DHEPIUM —

t,— T,
r__ .
pr=—": (2.8)
! t
. T
IIMPKYJAAIMOHHEBIN pacxol TEIJOHOCUTEJA —
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0,05Q,,.,,.10°
Gcirc: > (2 9)
cAt

circ

3HaveHMe IMPKYJIANMOHHOIO DAaCX0Za TEIJIOHOCUTENA MOXKeT ObITh
onpegeieHo 1o hopmye:
th_tcw
G~ 0,05G,, kj————. (2.10)
cAt;,
B cuyyae, xorpa pacdeTHoe 3HAaUeHHE TEMIIEPATYPbI TEIJIOHOCUTENA B
mojaiomeM TPyOONPOBOJe TEIJIOBOM CeTM M0 TeMIepPaTypHoMy rpaduxy

. 0
peryJMpoBaHMA OTIyCKA TEIIOBOoi sHepruu T,.= 150 C, u3J0M TeMIrepaTypHOro

0
rpaduka mnpousBoauTcs npm T,) = 65C, 3HaUEHME OTHOCUTEJBHOTO pacxoja
TEIUIOHOCUTEJIS Ha OTOIJIEHNE B 3TO TOUKE TeMIepaTypHoro rpadwmka y,, = 0,77, a

noa Bogopasbopa u3 mojaorero Tpybornposoa Temaosoi cetn p’ =0,82.

2.1.2.TIocTpoenne CKOPPEKTHPOBAHHOTO TEMIIEPATYPHOrO rpaduka
peryJIMpoOBaHMsA OTITYCKa TEIJIOBOM SHEPTUN.

PerynupoBaHme OTIIyCKa TeIJIOBOM OHEPTMM B OTKPBITBIX CHCTEMaX
TemIocHaOkeHus pexomenpyercda (1.4.6 [3]) ocyliecTBiaATE IO TEMIIEpPaTypPHOMY
rpadhuKy, CKOPPEKTUPOBAHHOMY C YYETOM OTKJIOHEHUS (PAKTHUYECKUX IHAYEHM
pacxoqa TEIJIOHOCHUTENA OT ONTHMMAaJBHBIX 3HAYESHUN 1o BJIAMAHUEM Bouopa360pa
HeTIOCPEJICTBEHHO M3 TPYOONPOBOAOB TEIJIOBBIX ceTell M (PyHKIIMOHMPOBAHMS
IMPKYJIANVOHHBIX KOHTYPOB B MECTHBIX CMCTEMAaX ropsa4ero BOJIOCHaﬁ)I{EHMH. TaK.,
mpu orbope BoJblelt YacTH ropAyelt BOAL! M3 NOAA0IIero TpybonpoBoga CHIKeHUe
pacxoza TEIJIOHOCUTEJ A B CUCTEMAaxX OTOIJIEHMA M IIPUTOYHOA BEeHTUJIALIM
H606XOIU/IMO KOMIIEHCHUPOBaTh OIpPENeJIEHHBIM IIOBBINIEHMEM TeMIIepaTypPbl
TEIIJIOHOCUTEJIA B II0AAI0IIEM pr6onp030,ue TEILJIOBOM ceTH, yBeJandeHnme pacxoja
TEIJIOHOCUTENIA B YIOMSHYTBIX CHCTEMAaX; HpM Hepexonae OoJybmieil wacTu
Bogopasbopa Ha ob6paTHBII TPyOONpPOBOX TENJIOBOM CeTHM — CHMYKEHUEM
TeMIepaTypbl TEIJIOHOCUTEJA B IIOJAIOINeM TpPyOOmpoBOoze, AJs TOTO YTOOBI
TEIIJIOBOJI IIOTOK Ha OTOILJIEHUE U NPUTOYHYIO BEHTUJIALMIO B TeUYeHNe CYTOK
COOTBETCTBOBAJI CPEAHECY TOYHOMY 3HAYEHMIO TEMIIEPATYPbl HAPYKHOIO BO3AyXa.

151 pacyeTa CKOPPEKTUPOBAHHOTO TEMIIEPATYPHOro rpadKa peryIMpoBaHUA
OTIIyCKa TEeIlJIOBOM 3Heprun HeoOXoAMO IPUHATD!

® QOTHOLUEHNMA CPEeTHETr0 YaCOBOro 3Ha4Ye€HUA TeIJIOBOI'0O IIOTOKAa Ha Irops-
qee BOI{OCHaﬁHCeHMe ¥ pacyYeTHOro 4YaCOBOr0 3HAYEeHMsI TEIJIOBOrO IIOTOKa Ha
OTOILIEHME U NPUTOYHYH BEHTMIIALMIO Y BCceX IoTpebuTeseil TeNJIOBOM 3HEpTuUM
OAVHAKOBEI,

¢ 3HAYEHMs PACXO0Ja TEILIOHOCUTEJNSA B HojamieM u obpaTtHOM TPybo
IIPOBO/AX TEIJIOBOM CEeTM Ha BBIBOAAX MCTOYHMKA TEIJIOCHAOMKeHMs, a TakKe
pacmojiaraeMelif Hamop, 3aJalOTCA TOJBKO MAJSA YCTaHOBJIEHMA pPaCYeTHOro
IMIpaBIAIIeCcKOro
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pesxxnMa QYHKIMOHMPOBAHUA TEIJIOBOM CeTH U B JAJIbHENIIEM He PeryJIupylTCH.
Pacuer croppeKTMpOBaHHOTO TeMIIEpaTypHOro rpaduka CiaefyerT HAuYMHATE C
0
ONpeeNIeHNA 3HAUEHNA TeMIIEPATyPhI HAPYKHOTO Boznyxa t', C, COOTBeTCTBYIOMEro
TOYKe M3JI0Ma rpaduKa.:
!
T, t,
' 1,25
t=t—(————) " (- t,) (2.11)
Tlo - tJ
IIpu aTom, o dopmyne (2.4), crenyer TpuHMMATE T,'=t, + 5.
SHa4YeHNUA TEMIIEPATypPhl TEIJIOHOCUTEJIA B 06paTHOM TPyOOIIpOBOAE TEILIo-
BOJ ceTy M TIOCJIe CMELUeHMA Iepel CUCTEMAaMM OTOIJIEHMS B TOYKE M3JI0Ma TeM-
IIepaTypHOro rpaduKa OIpefessioTCs o opMyJIaM:
'
-t
1 (),8.
T =5 (T~ Y(—) (2.12)
t—t,
’
-t
r_ 0,8
T = (- ) ——)" (2.13)
t—t,
3HaveHNue OTHOCUTENLHOIO PACXO[a TEIIOHOCUTENs Ha OTOIJIeHMe y' B 3TOlt
TOYKe TeMIIEpaTypPHOro rpaduKa onpegensercd mo opmyae (2.3).
3areM HeoOXOAMMO OIIpeeNTh 3HaYeHMe TEMIIEpaTy Pl HAPYX¥HOro BO3AyXa
tp, IpM KOTOPOM Bogopasbop nepexoanT Ha obpaTHEI! TPYOONPOBO TEMJIOBOI CeTH
u p = 0. Ina sroro HeoO0XOZMMO IIpeABAPUTENBHO ONPEAeJUTh 3HAYEHUA
OTHOCHTEJILHOTO PACXOfla TEIUIOHOCHTEJNA Ha OTOIIEHME Yg, M OTHOCHUTEJBHOM
TEIJIOBOM NOTPeOHOCTY (p B 9TOM TOUKe rpaduKa.
3Ha4eHMe Yg, MOXKHO OINPENENUTh, HOACTABMB p = 0 B ypaBHeHMe IMAPaBIM-
YeCKOro pexxuma (pyHKIMOHMPOBAaHUA TEILIOBOI CeTN:
yit p(v+ @) ¥ Yi— (1 =p)v+po
2 2 2
o[ I +te—) +o,f I'=1 (2.14)
! ’ r ! r ’
y+p(vto) y y-(1-p)v+pe
npy cobaroieHny paBeHCTBa ®,+ e+ ®,=1.

3HayeHMe TEIJIOBOI OTPEGHOCTH ( ONIPeeIseTCs PV IOMOLIM ITOACTAHOBKHI
3HAYEHUS TEeMIepaTyphl TEIJIOHOCUTEeJNsI, IOCTYNAalIlero Ha ropsadee

Bonocrlaﬁmenme, M HaiJeHHOTO npeapapmuTeyIbHO 3HAYEHUA yfp B cienyroiligee

ypaBHEHMe: At
08
4=+ (T H)dp ———p, (2.15)
2yp
T30+ 1'-20
e T, —3Ha4eHMe cpeJHell TeMIIepaTyPhl TEIIJIOHOCUTEJIA B HarpeBaTe-

2 JIbHBIX Ipubopax crcTeM OTOIIEHUA 10 ONTHMaJLHOMY rpadu-
Ky LEeHTPAJLHOIO PETryIMPOBAHMA OTOIIEHUS IIpU PAcdeTHOM
3HA4YEHMM TEMIIePaTypPhl HAPYIKHOIO BO3AYXA JJIA TPOEKTH-

0
poBaHuA oromrerus, C;
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t—tp
j
Qp=————TemJoBasA NOTPeGHOCTL OTAILIMBAEMEIX 3aHNIT TPY MCKOMOM

t—t, 3HaYMeHMM TeMIEPaTypPhbl HAPYXXHOIO BO3IYXa,;

At = T,, — T,~ pacueTHOEe B3HAYEHMEe PpaBHOCTM 3HAYEHUIT TeMIepPaTyphl
TEIJIOHQCUTEJNS B CHCTEMAX OTOILIEHMS [0 ONTUMAJILHOMY
TpadMKy ‘LEHTPAaJIbHOTO PETyNNMPOBAaHMA OTOIUIEHMA IIpU
pacueTHOM 3HaYEHUM TEMIIEPATYPhl HAPYIKHOTO BO3AYXA NJIA
IIPOEKTUPOBAHUA ororenus,’C.
Pemenne ypaBHenus (2.15) MoxeT OBITE IOTYYEHO METOAOM I10CIEHOBATEILHBIX
IpubJvKeHuit.
VickoMmoe 3HadeHMe TeMIepaTyphl tr onpegesseTca 110 popmyie:
tp=t,—qo(t,~t,). (2.16)
3HayeHMA TeMIEePaTyphl TEIJIOHOCUTENHA B NojaimeMm, o6paTHOM
TPyOOIIPOBOZIaX TEIJIOBOM ceTH M Iepei CHUCTEMaMy OTOIJIEHMA B JMUalas3oHe
VIBMEHEHMA 3HaYeHMI TeMIIepaTyphl HAPYsKHOTO Bo3Ayxa t >t >t ompepensanTes
hopmynamm:

AT,
T, =t + [Tt — 0,5AT, (1 + 2u)]q* + ———(1 + 2u)g; .17
2y;
ATO,O
TZC= tj + (Tmu.o_ tx)qﬂls Enim— (2 1 8)
2y;
ATO.O
T= G+ (T = )G+ ———q. (2.19)
2y

B dopmynax (2.17) — (2.18) u B naspHeillliem MHZEKCOM «» 0BO3HAYEHBI
3HaYeHUsA TeMIIepaTypPhl TEIJOHOCUTENA B TPYDOIIPOBOAaX TEILIIOBOH CETH Y ITepes
CUCTeMaMM OTOIIEHMS II0 CKOPPEKTMPOBAHHOMY TEeMIEpaTypHOMY rpadury
PEryaMpOBaHUA OTIYCKA TEILJIOBOI SHEPIUN.

OnHako AJA OIpefesleHusa 3HAYEHMII TeMIepaTypbl TEIJIOHOCUTENSI IO
CKOPPEKTMPOBAHHOMY TeMIIepaTypPHOMY rpaduKy HeoOX0AuMMO IIpeBapUTesbHO
onpezies Tk 3HAYEHMe A0JM Bozopasbopa m3 nopjaroniero TpyOOIpoBOAa TErIoBOi
CeTH P B AMana30He U3MEHeHNsI 3HAYeHMI TeMIIepaTyPhl HapysKHOro Bo3ayxa t'<t<tp
1o chopmye:

th - 1:20
p=—— (2.20)
T -1,

3HaYeHUs TEMIIEPATYPhI TEIIOHOCUTENA T, , T, M T, IIPY PaCYETHOM BHAYECHMM
TeMIIepaTyphbl HAPYKHOTO BO3AYXa IJId IPOEKTMPOBAHNA OTOIVIEHNA, T.e. Ipu = 1,
MOJKHO OIPeJeNIATE 110 (DOPMyJIaMm:

1

T,° =1, +0,5AT,, (1 + 2u)(

-1y (2.21)
Yr
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Ty =Ty ——— (2.22)
2y,
AT,

Ty =Ty, + ———. (2.23)
2y,

B nuanasone cupAMJIEHMA TeMIlepaTypHOro rpadmka, korga T,” = t+ 5 = const,
3Ha4YeHMA TEMIIePATYPbl TEILIOHOCUTENSA B 06paTHOM TPYDOOIIPOBOE TEIJIOBOM CeTH
onpenenseTca POPMYJIO:

X

T, =T, ——q(T1 — Too)s (2.24)
Yt

e T, — 3HaUeHMe TeMIepaTyphl TEIUJIOHOCUTENA B NOJAIOLIeM TPyOOIpOBOZe

o 0

TerIoBol ceTy, C,onpeneneHHoe o popmye (2.17).

3Ha4eHMe OTHOCHUTEJILHOTO TEIJIOBOrO ITOTOKA HA OTOIJIEHME B 9TOM
Auara3oHe onpezesseTcs o dopmyJie:

T, -t
x= . (2.25)
Tmu + (Tl— Tmu)Yov/yf—t
3Ha4YeHUA OTHOCUTEJIBHOTO PACXOJA TEILIOHOCUTENsS Ha OTOILIeHME y; B 3TOM

[Manas3oHe MaJ0 M3MEHHIOTCA [0 CPAaBHEHMI0 CO 3HadeHueM Y/, IOITOMYy C
ZOCTaTOYHOM AJIA MHKEHEPHBIX PaCYeTOB CTEIIEHbI0 TOYHOCTY MOYKHO CUUTATD Y=Yy .

2.2. Obecneyenne (PpyHKIIMOHMPOBAHUSA CUCTEM
TemIonoTpedIeHnsa '

2.2.1. IlpuHuMnMapHAsA cXeMa MECTHOrO TeIlJIOBOro IIYHKTa M pacyeT
Jpoccenmpyomyx yeTpOMCTB.

CucreMBl TOpA4ero BOAOCHAOMEHMA IIPUCOEIUHAIOTCA K TpybOomposomam
TENJIOBOM CeTM Ha MEeCTHBIX TemoBblx IyHKTax (MTII) mo saBucmmolt cxeme:
TEIIOHOCHUTENE (TOpAYas BOJAA) HENOCPEACTBEHHO M3 TPYOONpPOBOAOB TEIMJIOBOI
CeTM — NIOZAUIEro M 0oBpaTHOro — IOCTymaeT Ha ropAdee BoZocHabxxeHme depes
aBTOMATHYECKOE CMECUTEJbHOEe YCTPOHCTBC (pPeryJjaTop TeMIepaTyph),
IpefHa3HAYEeHHOe JJIA IOAJEpP KaHus IIOCTOSAHHOIO 3Ha4YeHUd TeMIepaTyphl
ropsa4en BoAbL t,= 60-65°C (Puc.1, npniosxenue 3).

Ha rTtpyGompoBozme, COeAMHSAIONIEM peryJATOp TeMIlepaTyphl TOpsYero
BogocHabGxeHuss ¢ oOpatHeiM Tpybomposozom TennoBoit cetm Ha MTII,
ycTaHaBJIMBaeTCA O0pATHBIA KIAllaH, IPENATCTBYIOMNI IePETOKY TeIlJIOHOCUTENA

M3 ee IOZAOIIero TpyOoIpOBoa HeOCPEACTBEHHO B 00paTHBIIAL.
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TpyOompoBOA HMPKYIAIMOHHOTO KOHTYPa CMCTeMbI TOPAYEero BogocHabmeHua
nograroyaerca K obpatHomy TtpybonpoBony TemoBoii cet Ha MTII mo xoxy
TEILIOHOCUTEJA [TocJIe ero 0Thopa 13 3TOro TPyOoIpoBoAa.

LA co3faHMsa HOPMAaJbHOM UIMPKYJNALMM B MECTHOM CHUCTEME T[OpPAYEro
BoZocHaGKeHMA M B ee LUPKYJIAINMOHHOM KOHType HeoOxomumo obecreumrts
OIpeZEeJIEHHYIO Pa3HOCTh HAIIOpa MeX Ay HauaJbHOM M KOHEYHO TOYKaMy CUCTeMblL.
C 5TOit Lesbpld MEMXKAY TOUYKaMM NpMCOeAMHeHMA kK obpaTHoMy TpyOompoBoxy
TenoBoi cety Ha MTII rogaromero u UMPKYJIALMOHHOTO TPYO0IPOBOAOB CUCTEME]
ropAYero BOAOCHaBeHNA yCeTaHABIMBAGTCA ApoccebHaA Juadparma.

B peaax I'MAPABJIMYECKOTO peMxIMa
JYHKIMOHMPOBAHNA TEIVIOBOM CEeTM M CO3LABMA YCJOBUM AJA IMAPaBJINEECKN
PaBHOIO YAAJIEHMs KaXKIOro NOoTpebuTesnd TEILIOBOM 3HEPTMM OT MCTOYHMKA
TensnocHaboxkenua, Ha MTII ycraHaBauBalwTCA IpOCCeJMPYOIIME YCTPOICTBA
(ogpoccenbHele AuadparMel, cora 3J€BaTOPOB) C OTBEPCTUAMM, IMAMETPbI
KOTOPBIX ONpPEeAesAIOTCA B COOTBETCTBUM C TEILJIOROI IMOTPeOHOCTRIO KaMKAOro U3
norpebureeii.

SHaYeHMsA [AUAMETPOB JPOCCENHMPYIOIIMX YCTPOIMCTB OIpPeNesdnTcs
caenyomym obpazom.

opranms3angmuy OITMMaJIbHOIO

3HaYeHusa ANaMeTpOB COIIeJ S‘JIeBaTOpOB, MM, pPacCUMTBIBAIOTCA IIO
chopmye: 4
d=9,6VG'H,. (2.26)

CornacHo hopmyae (2.1)G=y G, ...
3HayeHMe auaMeTpa CcomJia HeoO0XOAMMO oHpefeNfaTb € TOYHOCTBIO MO
JECATHIX J0JIel MUJIJIMMETPA ¢ OKPYIVIEHMEM B MEHbUIYIO CTOPOHY M IPUHMMATD HE
MeHee 3 MM.
Homep ajieBaTOpa ONpeAesNseTcA MO OVaMerpy ero rOpJIOBMHBI, 3HaYeHMe

KOTOPOro, MM, MOKHO HaiiTy o hopmyJie;

4

d=8,5VG*(1 + u)/H, .

2.27)
Onpenesus 3Hadenne AuaMeTpa FOPJIOBMHBI, MOYKHO HAMTH HOMEpP
aJjieBaTOpa NO caeAyoulc Tabnune:
Anamerp Homep Anametp Homep Auamerp Homep
TOPJIOBMHEL, | 5 epatopa| TOPJOBUHEL, |, neBatopa | TOPJOBMHBL | gneBaTopa
MM MM MM
15-18 1 23-28 3 33-43 5
18 -23 2 28 -33 4 43-55 6

IIpu BeIGOpEe 3jeBaTOpa cjaeAyeT MPUHMMATbL CTAHAAPTHBLIA 3JIEBATOP C
MeHbIUMM OJMPKaiIIMM 3HaYeHMEM AMaMeTpa ropJoBmHsl (11.4.18 [2]).

3HaueHMe JuaMeTpa OTBepCTMA JPOCCEJbHOM Auadpparmsl,
omnpefiessaeTcs 1o popmyae:
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4
d,= 10VG"/H. (2.28)

MunanumanpHOE 3HaYeHMEe OTBEPCTUA }IpOCCCJII:HOiI ,ZIMa[bpal"MbI AOJIXKHO OBITH

Takixe He MeHee 3 MM. [Ipu HeoOXonMMOCTH CIEAYET IPEeAYCMAaTPUBATh YCTAHOBKY
TIOCJIEIOBATEILHO ABYX AuadparM C COOTBETCTBYIOIIMM OOJBIIMM OTBEpPCTHEM.
PaccroaHne Merxay IOBYMs IIOCJIeZOBAaTEJIbBHO YCTAHOBJIEHHBEIMM AuadparMamu
noypxHO npesbimaTs 10D, TpyGomposopa, Ha KOTOPOM YCTaHaBJIMBAIOTCH 3TU

onadparMer, sneck Dy~ ycnoBrei iuamerp Tpy6onpososa, M.
B cayuae ecom 3HauyeHue Hanopa nepey 5JeBaTOPOM IIPEBBIIIAET BABOE U

fosee 3HaueHue, onpegenerHoe no gopmyste H=14H (1 + u)z, a TaksKe B cJaydae,
ecny 3HA4UEHMe AMaMeTpa COIIa dJieBaTopa, ompejelieHHoe 1o ¢opmyne (2.26),
MeHee 3 MM, M3DOBITOK Hamopa HeoOXOAMMO TacUTh JPOCCEJLHOM Amadparmoii,
YCTaHOBJIEHHOJ IIEpes BJIeBATOPOM. 3HAYeHME AMaMeTpa OTBEpPCTUS ITOM
IuadparMel onpegessaeTes 1o gopmyJte (2.28).

HpoccenbEan auadparma, ycTaHaBiamuBaeMas Ha obpaTHoM Tpy0OoIpoBoze
TemioBoit cet Ha MTII wmesxny ToukaMu IpucoeIMHeHMA K ofpaTHOMY
TpyGOIPOROAY OJAIOLIETO ¥ IMPKYIALVOHHOIO TPYDOIIPOBOLOB CUCTEMBI FOPAIETr0
BojocHabxenMsa, NoyskHA OBITE paccuMTaHa Ha ralleHue Halopa 3 — 5M (moTepm
Harlopa B CHCTEME TropAYero BoAOocHAOMKeHuA NpPM LMPKYJIAUMOHHOM peKume
GYHKUMOHMPOBAHMA), T.e. IOAIOpP; 3HAYEHME DPACXofa TEeIJOHOCHUTEeNd

onpegenserca Berparkennem G=y'G,,,..

B mearTomaTusmpoBaHaelx MTII ppoccensHyio amuacparmy Heobxommmo
yCTAaHABIMBATHL TaKKe ¥ Ha LUMPKYJIALMOHHOM TPYOOIIpOBOAe — ZJIsI OTPaHMYeHNA
UMPKYJIAIMOHHOTO Pacxoia TeIIOHOCUTENA €ero pacdeTHbIM S3HA4YeHMeM IIpH
Bozopas3bope M3 IOAAIOIIETO TPYOONMpPOBOAA TEIJIOBOM ceTu. JTy auadparmy
cjenyeT pPacCUMTHIBATL HA JAPOCCEJMPOBAaHME HAnopa, 3HAYeHue KOTOpPOro, M,
ompejesseTca BhIpasKeHUeM:

H=H_ -H,. (2.29)

3HavyeHMe pacxofa TeIJIOHOCUTENA AJA pacdera APOCCEeNBLHOM AmadparMsl

Ha IUMPKYJAIMOHHOM TPYOOIpOBOZE cjeAyeT IPUHMMATBL PAaBHBIM PacYeTHOMY

3HAYEHNIO UMPKYJIALMOHHOTO pacxozna, oIpezes]eHHoMy no cdopmyaam (2.9) niam
(2.10).

Ona obecreueHna (OYHKIMOHMPOBAHMA IMPKYJALUMOHHOIO KOHTYpa IIpH
Bogopa3bope wm3 ofpaTHOro TtpyOOIPOBOAA TEIJIOBOM CETM JPOCCEJIBLHYIO
IvadparMy, YCTAHOBJEHHYIO HAa LUPKYJIAIMOHHOM TpyOoIpoBoze, HeoOXOAMMO
BBIBOIMUTE M3 LMPKYJIALMOHHOrO KOHTYpa. IloaToMy ee ciemyer ycTaHaBJIMBAaTh Ha
baiinace. IIpu nepesoge Bogopasbopa ¢ noxaroliero Tpy6oIpoBoAa TEIJIOBOM CeTH
Ha of0paTHbIf He0OXOAMMO OJHOBPEMEHHO OTKJIYATh AuadparMy Ha
LMPKYJIAIMOHHOM TpyGonposoze.
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2.2.2. ABToMaTH3aIMA (PYHKIMOHUPORAHNSA IMPKYIALMOHHOIO KOHTYPa
B MECTHOJ1 cHCTeMe ropAYero BoJOoCHA0KeHUA.

PYHKIMOHMPOBaHME IUPKYJALMOHHBIX KOHTYPOB B MECTHBIX CUCTEMAX
ropayero BoAocHabxeHNA MOXeT ObITh aBTOMATHU3UPOBAHO C IIOMOLIBI0 YCTAHOBKN
Ha IMPKYJIAUMOHHOM TpyObonposoze MTII aBTOMaTHMYECKOTO peryJasaTopa
IMpKyaAamy. B kadecTBe perynATopa MOKeT ObIThb IIPUMMEHEH IPOCTENImi
TePMOPETYJIATOP MNPAMOrO JefiCTBUA — TEePMOCTAT, KOTOPBIA JIOJIKeH OBITh

HaCTPOEH Ha o JlepKaHne 3HAYEeHIA TeMIIepaTypPhl TEILIOHOCUTENA MOPALKa 50°C
B KOHIEe UIMPKYJIALMOHHOTO TpPyOOIpoBOja M TeM CAaMBIM OTPAaHMYMBATL
LMPKYJIALUVOHHBIA PACXO0 TEIMJIOHOCUTEJIA €r0 PACYeTHBIM 3HaYeHMEeM.

IIpu aBTOMaTM3MPOBAHHBIX TaKMM 0GpPa30oM IMPKYJIAIMOHHBIX KOHTYPax
pacyeTHRI UMPKYJANMOHHBIE pPacxXxoh TENJNOHOCUTEJNA JJA THUAPABINIECKOTO
pacdeTa TeIIOBOM ceTH MOKeT OBITh IPMHAT, KaK IIOKa3aJM pPe3yJbTaThl
SKCIIEPUMEHTAJBHBIX MCCIIEOBaHMA, ¢ KoddduimenTom 0,5.

CHykeHMe 3HAYEHMA LUPKYJALMOHHOTO DPACXOAA TEMIOHOCUTEJNA
NPOMCXOOUT B CUJIy IIpOrpeBa MECTHOM CHCTEMBI ropddyero BomocHab)keHMs,
KOTOPBIN BbI3BIBAET IIPMKPLITHE PETYNATOPa UMPKYIALMY. SHaUYEHNE YIIOMAHYTOTO
k03 (hUIIMEHTa COOTBETCTBYET 3HAUYEHUIO CPEAHET0 YacOBOro Bogopasbopa.

Taxkum o6pas3oM, aBTOMATH3aLMA LMPKYJIAIMOHHBIX KOHTYPOB, KpoMe
yIopanoYeHns ux (QYHKIMOHMPOBaHMsA, IMO3BOJIAET CHU3UTh CYMMapHBIN pacxop
TENJIOHOCUTEJIA B TEIJIOBOM CeTM M YBEJIUYMUTh IIPONYCKHYIO CIIOCOOHOCTH
J:(EIZ[CTByIOLLU/IX TEeIJIOBBIX CeTeil II0 TeIJOBOM SHeprmyu, a TakK¥Ke CHU3UTh
METaJIJIOEMKOCTb INPOEKTUPYEMBIX TeIlJIOBBIX CceTeil OTKPBITHIX CHCTEM
TernnocHabKe .
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NIPUIIOMKEHNE 2.
2. IIpumep pacyera ONTUMAJHLHOTO rpapuKa HEHTPAIBHOIO
PeryimpoBanusa oTOycKa TemJIOBOI 3HE Prum
Hawuo:
e pacyeTHOE 3HAYEHME TEMIEPATYPbl HAPYKHOTO BO3AyXa IJIs
NIPOEKTMPOBaHNUA OTOILIEHNA t,=—2 8°C;
. pacueTHOe 3HaYeHMe TEeMIIepaTyPbl BO3AYXa B 3HaHMAX t = 18°C;
. 3HAYEHUSA TeMIIepaTyphl TEIUIOHOCUTENH B IOAAIONEM, o6paTHOM
Tpy6oIpoBoAax TENJIOBOi CeTH M Iepe] CUCTEMaMM OTOIIEHHs 110 ONITUMAJILHOMY
rpadMKy LIEHTPaJbHOr0 PEryJMPOBAHUA OTOIUIEHUS TPM PacCYeTHOM 3HAYEHUM
TeMIIepaTypbl HAPYKHOIO BO3AyXa AJIA IIPOEKTHMPOBAHNSA OTOIJIEHUS COCTABJAIOT;
1,,=150°C;1,.=70"C; 1,=95°C;

. 3HAYEeHUs OTHOCUTENLHOIO DPAaCXOfa TEeIJIOHOCUTEJIA Ha ropsdee
BOJOCHAGIKEHNE V ¥ OTHOCHTEHHOTO IMPKYJIAIMOHHOIO PACXOAA TEMJIOHOCUTENA ¢
coorBeTcTBeHHO 0,3 11 0,15;

. 3HAYEHUA [I0KA3aTeJel IMPaBIMIEeCKOl YCTONYMBOCTA:

®,=0,5;6=0,4; 0,=0,1.
TpebyeTca: pacCuUUTATb CKOPPEKTVPOBAHHBIA TEMIEPATYPHBIH Tpadur
PeryJaupoBaHNUs OTIIyCKAa TEIJIOBOM SHEPTMM JJIA 3aJaHHBIX yCJIOBUIA.
1. ITpyHMMaeM 3Ha4YeHME TEeMIIEpPaTyphl BOZbI, IOCTYIAIOLIEH Ha ropadee
BomocHabxeHnue, t, = 60°C. Torza wusnoM TEMIOEPATyPHOTO rpaduka ciaegyer
[IPOM3BOAMTL IIPM 3HAYEHNM TEMIIEPATYphl TEILJIOHOCUTENSI B IOAAIOIEM

Tpybonposoze Tennosoii cetut, =60+5= 65°C.
2. 3HaueHMe TeMIIepPaTyPbl HAPYKHOTO BO34yXa, COOTBETCTBYIOIEE MBJIOMY
TeMIIepaTypHOro rpaduka, onpeaensaeM 1o gopmyJe (2.11):
65-18
t' =18 — (———)"*(18 + 28) = 5,35°C.
150-18
3. 3HaueHMs TeMIepaTypPsl TEIIOHOCUTeJs B oOpaTHOM TpyOGonposoze
TEIJIOBOt ceTu M IIepej; cuCTeMaMM OTOIIEHMA B TOYKe M3J0Ma rpaduxa
onpenenseM no dhopmyaam (2.12) n (2.13):

18- 5,35

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

T,' =18+ (95 — 18)(—— ¥ =454°C.
18 +28

4. 3naueHMe OTHOCUTENLHOTO PACX0a TEIJIOHOCUTENA Ha OTOILIeHNe Y Ipy
t' onpeienem 1o hopmyare (2.3):
65—18
y' = (——)"=0,7725 2 0,77.
150 -18
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5. lnAa ompezmesieHMsA 3HAYEHUI TeMIEPATyphl TEIJIOHOCUTENS B oOpaTHOM

TpyGONpPOBOLE TEIIOBOM CeTH ¥ IMepej CUcTeMaMy OTOIeHua mpu t = 8'C
HeoOXomuMO HpeABapUTEsNbHO OlIpefeanTb 10 Qopmyae (2.20) 3HadeHne
OTHOCUTEJILHOTO TEIJIOBOTO IIOTOKA X HA OTOILJIEHKE!
65-8
x= =1,2055.
37 + (56,1 - 37)0,737/0,77 - 8
3HayeHNA BeJIMUMH, BXOGALMX B opmyry (2.24) T, T, Yoo BYr 2 Y,
oupezesaeM 1o opmysaM cooTBeTcTBeHHO (1.7a), (1.31a) i (1.12):
95+ 70 18-8
T= 18+ (———— — 18— = 37°C;
2 18 +28
1,=18 + 64,5(0,2174) + 67,5x0,2174/0,77 = 56,1°C;
Vo= (0,2174)"=0,737.
3HauyeHMe TeMIepaTyphbl TeILIOHOCHMTENA B 00paTHOM TpybompoBoze

TEIJIOBOM ceTn Ipu t = 8’'c onpepesaeM 1o hopmy.e (2.23):
1,2055
T, =65-——0,2174x80 = 37,8°C.
0,77
3HadyeHVe TeMIIePaTypPhbl TEIJIOHOCUTEJNSI IIePef, CUCTEMAaMM OTOMJIEHUA
ollpezesifieM C IIOMOLILI0 K03 DHUITMeHTa IOAMEIINMBAHNA dyieBaTopa (u=2,2):
65 +2,2x37,8
T, = =46,3"C.
1+2,2
6. 3HaueHne TeMIlepaTypPhl HAPYIKHOIO BO3AYXA, IPU KOTOPOM BOZOpasGop
[IOJIHOCTBIO [1EPEXOAUT Ha oOpaTHLIA TPYyOONPOBOZ TENJIOBOI CETH, OIPEessaeM
crenyooumm o0pasom.
OnpenenseM 3HadeHMe (aKTUIECKOTO OTHOCUTEJLHOTO pacxoza

TEIJOHOCUTEJIA Ha OTOILJIEHUue }’fp, OOoACTaBUB P = 0B YpaBHeHME TMAPaBJINYECKOTO
perxuMa QYHKIMOHMPOBAENUA TEIIIOBOI ceTH (2.14):
Yo Yo ¥5— 0,3
0,5[————————]"+0,4( Y+0,1[ I'=1;
0,77+0,82(0,3+0,15) 0,77 0,77- (1- 0,82)0,3+0,82x0,15
Peruennue 3T0ro KBagpaTHOTO ypaBHEHUA AaeT: y,=0,942.

TlopcraBue HalieHHOE 3HAYEHME Y, U t, = 60°C B dopmyay (2.18), mosnyunm
ypaBHeHMNe:!

25
60 =18+ (82,5 - 18)qp " — ———qp.
2x0,942
Pemenne nonyvaeM METOAOM NOCJEH0BATENbHBIX IPUOIIMMKEHMIL:

qQpr= 0,767.
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Hanee, no dhopmysie nna onpeseseHUs TEIJIOBOM HNOTpeGHOCTH 3XaHWMil (,

orpezesMM 3HaUeHME TeMIepaTyphl HAPY’KHOTO BO3AyXa, Ipn KoTopoM p=0:
18—tp
0,767 = ——;
18 +28
tp=—17,3°C.

7. OnpenensaeM 3HAYEHMSA TEMIIEPATYPHI TEIJIOHOCUTEJA B IOAAIOLIEM,
obpaTHOM TpybOonpoBOAax TENJIOBOM CETH U NIepex CUCTeMaMM OTOIIeHust npyu p =0
1o popmysam (2.17) — (2.19):

12,5
T,5= 18+[150 — 18 — 12,5(1+2x2,2)]0,76 7"*+——(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"" +12,5x0,767/0,942 = 80,3°C.

8. 3maueHMs TeMmepaTyphl TENJOHOCMTENA B IHojaoumeM, obparHoM
TpybonpoBOax TEIMJIOBON CeTM ¥ IIepej] CHMCTEeMaMM OTOILIEHMA IIPU PaCUeTHOM
3HAYEHUM TEeMIEepaTypbl HapY’KHOIO BO3AYXa AJIA MPOEKTUPOBAHMUS OTOILIEHWA
mMoryT ObITE OIpeneseHsl o popmysiam (2.21) — (2.23).

Onpepmenum cHavasa no dopmyse (2.21) 3Ha4YeHMe TeMIIEPaTyphl
TEMJICHOCKTEJNIA B II0JaloImeM TpyGonpoBoie TeNIoR0i ceTu:

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

IockombKy T,” > T,, HEOBGXOMMO HPOM3BECTY TaK HA3LIBAEMYIO CPE3KY
rpadmka TeMIepaTypel TEIVIOHOCUTENA B IoAaoieM TpybonpoBoae TeIIoBoi ceTi
nput,,=150"C.

Torpa 3Ha4YeHMA TEMIIEPATYPh] TEIJIOHOCUTEJIA B 00paTHOM TPyOOonpoBone
TEIJIOBOV CETH OIIpefeIATCsA 10 popmysam (2.24) — (2.25):

x=0,954;
1,7=69°C.

3HayeHMe TeMIepaTypbl TEIVIOHOCHUTENS IlepeZ; CHUCTEMAaMM OTOIIEHMS
onpejiesseM ¢ IOMOINBIO Ko uieHTa NOAMEIINBARNAA 3J€BATOPOB:

T,°=(150+2,2x69)/(1+2,2)=94,3"C.

9. lns1 yupoOLIeHNsI BEIYMCJIIEHMIT 3HAaY€HMI TeMIIepaTyPhl TEIJIOHOCUTENIA B
nopampem, obparHoM TpyOOIMpPOBOZAaX TEIIOBOM CeTH M Iepes CcucTeMaMy
oronyieHnsa opmyast (2.17) — (2.19) npeobpa3yeM NPMMEHUTENHHO K 3HAYEHMSIM
3aZaHHBIX TAPaMeTPOB:

T,°= 18+ 64,59"" + 67,591y, ;
T,°=18+64,5q" - 12,5¢/y;
T,°=18+64,5q" + 12,59/,
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[ojcTaBuB BHIPaXKeHMA AAA T, M T, [0 NPEOBPA30BAHHBIM BbIIIe
dopmysam B cdopmyny (2.20), nonxydyaem hOpMyNy IS ONpPeneNeHUs 3HaueHUA
Josm Bogopasbopa r M3 NogaoLero TpybonpoBoaa TeIIoBo ceTu:

p=0,15625+0,525y,/q—0,80625y,/q™.

10. Temepr ompeznenseM 3Ha4YeHUA TeMIEpPaTypPhl TEIJIOHOCUTENS B
nogjamuieM, obpaTHOM TpPYOOIpPOBOJAaX TEIJIOBOI CeTu M Iepes CHUCTEMaMM
OTOILJIEHMA [AJs IPOMEMKYTOYHBIX TOHEK CKOPPEKTUMPOBAHHOTO rpaduka

peryIMpoBaHMA OTIYCKa TEILIOBOM oHeprum T,, T, M T,, YIATHIBAA, HYTO B
JMana3o0He M3MeHeHNd 3HAYEeHUI TeMIIepaTyPhbl HaPyIKHOTO BO3AyXa (— 173°C2t2-
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,7= 18 + 64,5(0,9348)"* + 12,5x0,9348/0,942 = 91,5°C.

t=-20°C.
q= (18 +20)/(18 + 28) = 0,8261.
7,5 =18 + 64,5(0,8261)™ + 67,5%0,8261/0,942 = 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,.
ITogcTaBme BeIpaXKeHMe P B ypaBHEHMEe TUAPABJIMYECKOT0 peXuMa
(QYHKIMOHMPOBAHNA TEJIOBOM CETH, IIOTydaeM:
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;

¥, = 0,009148/2 +V (0,009148/2)" + 0,8672 = 0,004574+0,931247 = 0,9358.
HaJsee onpenenseM 3HaYeHMS TEMIIEPATYPbI TEIIJIOHOCUTEJIS:
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)"* + 12,5%0,7174/0,9358 = 77,0°C.

t=-10"C.
q=(18 + 10)/(18 + 28) = 0,6087; p = 0.
p = 0,15625 +0,525y,/0,6087 — 0,80625y4(0,6087)" = 0,15625 — 0,02791y,.
Y paBHEHME TMAPABINYECKOTO PEXMMA PYHKIMOHMPOBAHMA TEILJI0BOM CeTH!
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0,38541(y, + 0,45p) + 0,67465y, + 0,14206(y, + 0,45p — 0,3)— 1 = 0.
IlopcTaBuB BhIpaskeHMe p B 3TO yPaBHEHNE, IIOJIyYaeM:
y; —0,009187y,— 0,8332 = 0;

v, = 0,009187/2 £ V(0,009187/2)" + 0,8332 = 0,9174.
Ilasee onpenesnsieM 3HaYeHUA TeMIIePaTyPbl TEMJIOHOCUTEJNIA:
T,° = 18 + 64,5(0,6087)"" + 67,5x0,6087 /0,9174 = 106,1°C;
7, = 18 + 64,5(0,6087)*° — 12,5x0,6087 /0,9174 = 53,1°C;
T,°= 18 + 64,5(0,6087)** + 12,5%0,6087 /0,9174 = 69,7°C.

=_5'C.
q=(18+5)/(18 +28)=10,5; p=0.
p = 0,15625 + 0,525y40,5 — 0,80625y/(0,5)" = 0,15625 + 0,123862y,.
YpaBHeHMe I'MAPaBIMYECKOrO PEXKUMA (DYHKIMOHUMPOBAHMA TEILIOBOI CeTH:
0,38541(y, + 0,45p)’+ 0,67465y, + 0,14206(y, + 0,45p — 0,3) — 1 = 0.
IlogcTaBuUB BRIpaskKeHNe p B 9TO yPaBHEHME, NOJNYUAEM:
y¢ = 0,00925y,— 0,7846 = 0;

v, = 0,00925/2 £ V(0,00925/2)" + 0,7846 = 0,8904.
HaJjiee onpenensaemM 3Ha4YeHMsA TEMIIEPATYPbl TEILNIOHOCUTENA:
7. =18+64,5(0,5)"" + 67,5%0,5/0,8904 = 93°C;
7,= 18+ 64,5(0,5)"" - 12,5%0,5/0,8904 ~ 48°C;
T,°= 18 + 64,5(0,5)™ + 12,5x0,5/0,8904 = 62,1°C.

I=0°C.
q=18/(18 +28)=0,3913; p=0.
p = 0,15625 + 0,525y/0,3913 — 0,80625y/(0,3913)"* = 0,15625 + 0,369y,
YPaBHEHMe I‘I/I,IlpaBJH/I‘{ECKOI‘O pexmnma beHKHMOHMpOBaHMH TEIIJIOBOM CETH:
0,38541(y, + 0,45p)’+ 0,67465y,” + 0,14206(y, + 0,450 — 0,3) — 1 = 0.
IToncTaBUB BhIpaXX€HMUe p B 9TO ypPaBHEHME, NOJIydaeM:
ye ~0,00927y,— 0,71174 = 0;

¥¢=0,00927/2 + V(0,00927/2)" + 0,71174 = 0,8483.
,IIa.nee onpegesdeM 3HAYEHUA TeMIepaTyphbl TEIJIOHOCUTEJA:
7,° = 18 +64,5(0,3913)"* + 67,5x0,3913/0,8483 = 79,6°C;
7,°= 18 + 64,5(0,3913)™ — 12,5x0,3913/0,8483 = 42,7°C;
7.0 = 18 + 64,5(0,3913)° + 12,5%0,3913/0,8483 = 54,2°C.
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t=5°C.
q=(18 - 5)/(18 +28)=0,28261; p#0.
p =0,15625 + 0,525y,/0,28261- 0,80625y,/(0,28261)"* = 0,15625 + 0,8196y..
YpaBHeHME ITMAPAaBINMYECKOr0 PeXXMMa PYHKIMOHMPOBAHMA TEIJIOBOM CETH:
0,38541(y, + 0,45p)" + 0,67465y,” + 0,14206(y; + 0,45p — 0,3) — 1 = 0.
HO,ZICTaBI/IB BbIpa*KeHMe P B 3TO0 ypaBHEHUE, II0Jy1daeM:
v —0,0091y,— 0,5957 = 0;

ye=0,0091/2 £ V(0,0091/2) + 0,5957 = 0,77637.
lIa.nee orpenejaeM 3HAYEHMA Temnepa'rypbl TEIIJIOHOCUTEJIA:
T, = 18 + 64,5(0,2826)"° + 67,5x0,2826/0,77637 = 66'C;
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.
3navenns y, 1,5, T, U T, IJIA BCEro AMAaNa30HA WM3MEHEHMA 3HAYEHMi

TeMIIepaTypbl HAapYyIKHOIO BO3JAyXa IPMBEAEHHI B HIKecsaenyouel Tabange 1 Ha
rpaduke Ilpunoxenns 9 (Puc.7).

Temnepa- | Temrosag Temneparty- | Temnepary- Temmnepatypa | OraocuTens-
Typa pa TEILIOHO= | pa TeIIOHO- | 1eI0HOCUTENIA | HBIA PACXOS
Hapi’:‘éﬂo- noTpebHOCTE CUTeNA B Cé/[TEJ'IH B nepex TEILIOHOCHT
ajarIleM obpaTHOM
Boszyxa,’ ororierus | Tpbomposo- Tpt‘)?)npOBo- inéirneéf;nino c 0::; JIZ:;AQ
C q 1e,’C nelC ’
t T Ty© T3¢ e
8 0,2174 65 37,8 46,3 0,77
5,35 0,275 65 36,5 45,4 0,77
S 0,2826 66 36,9 46 0,7764
0 0,3913 79,6 42,7 54,2 0,8483
-5 0,5 93 48 62,1 0,8904
-10 0,6087 106,1 53,1 69,7 0,9174
-15 07174 119,2 57,9 77 0,9358
-17,3 0,767 125,1 60 80,3 0,942
-20 0,8261 132,6 62,4 84,3 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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1474

IIpuno:xenune 3

B CHCTEMY
ororutenus
— — € —_—
H3 TEmIoBOM
CeTH
W3 CHCTEME!
OTONNEHHS
— i ‘-
B TEMIOBYIO

CceTh

Puc.l. lIpyaupunuaasHasg ¢XeMa MEeCTHOTO TEILIOBOTO MYHKTA ¢ BOXOPa300poM HemoCpeACTBEHHO N3
TPYOOIIPOBOAOB TEIJIOBOI ceTH



IIpynnoskerme 3 (IPOOOIDKEHNE)

YCJIOBHBIE OBO3HAYEHNSA

1 - za;BmiKKa, HOPMaJbLHO OTKpPHITAS,

2 - rpA3eBuK;

3 - JaTuMK pacxojia BOOBI;

4 - TEmIOCYETYUK;

5 - maTYMK TeMIepaTyphI;

6 - mMaHOMETp NOKAa3bIBAIOIIUIL,

7 - maTuMK gaBJIeHMA BOAHI B Tpybomposoge;
8 - perynaropnoanopa;

9 - gpoccensuas nmMadpparma;

10 - obpaTHbUiKIAnAH;

11 - sopmocTpyitueiisaesaTop;
12 - perynsaTop cMellleHMA ropadelt BOAI,

13

TEePMOMETD;

14 - mTynepnoxMaHOMETD.
OCHOBHbBIE BYKBEHHBIE OBO3HAUYEHUS HA CXEME

T, — TeMnepaTypa TenJoHOCUTeNA B I0Aa0IeM TPyOonpoBoie TenyoBoii cety, oC;

T, — TeMnepaTypa TEIJIOHOCUTEJA B 00 paTHOM TPyOOIIpoBOLe TeIJI0BOI! cety, oC;
T, — TeMIepaTypa TeIJIOHOCUTEIS [I0CIe 3IeBaTopa, ‘C;
t, — Temneparypa BoxEI, MOCTyIAOLIES B CMCTEMY FOpAYero BogocHabxerns, C;

t .. — Temmeparypa BOJbI, IMPKYIMPYIOLIE B [MPKyY JIAIMOHHOM KOHTy e, °C.
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OTHOCUTENLHBINA PACX0H BOIbI, Y

Temnepatypa Boasr T, °C

Puc. 2. OnTumanbHblil rpahuk HEHTPANLHOTO
pPeryaupoBaHUs OTOIIEHNUSA
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OTHOCHTENLHBIVI PACXON BOABI Y

Temneparypa Bogsl T, °C

Puc. 3. CkoppekTupoBanublit rpacgpur Nel
PeryJIMpoBaHUA OTILyCKA TEILIOBOIl SHEeprum
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OTHOCHTENBHBIH PacXon Boably

Temneparypa Boast 1, °C

TIpunoxeune 6
Puc.4. CxoppexrupoBanuslii rpaguk Ne2
peryJIMpoBaHHs OTHYCKAa TEIIOBOH 3HEPTHH
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OTHOCUTENBHBIA PACXOA BOABI Y

TeMnepaTypa BOAbI 1,'c

IIpunoxenne 7

CroppexTupopandsni rpacdux Ne 3
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OTHOCUTENBLHBINA Pacxon BOIbL, ¥

Temneparypa Boasr T, °C

Puc. 6. Croppextuporaunsiii rpadgur Ned
pPeryJMpoBaHus OTIYCKa TEIJIOBOI 3Heprum
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q

Yenosus
pacyera:
W, =0,3;
£=0,2;
0, =0,2;
a=0,1



OTHOCUTENBLHBIA PACX0] BOALL Y

Temueparypa Boger T ,'C

Puc. 7. CropperTupoBanubie rpadukmn

PeryiMpoBaHMA OTIIyCKAa TENJIOBON 3HEePruu
(k upumepy pacgera)
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MunnucTepcTBO 3HEPreTUKN
Poccunitckonn Pepepanym
JdenapramMmenT
rocyJapCTBEHHOI'0 3HEPTEeTUIECKOTO 3A0 « POCKOMMYH3HEPTO»
napzopa (l'ocoHeprosaxzop)

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

JenaprameHT paccMorpesl NpoeKT “MeToauvecKMx PpeKOMeHAaUMi II0
ONTHMM3AUMM TMAPABINIECKUX M TeMIepaTyPHBIX PekuMOB (DYHKUMOHMPOBAHUA
OTKPBITHIX CHCTEM KOMMYHAJILHOTO TeIUIocHabxennsa” 1 coobiaer.

Paspaborka u BbIDycK mpoekTa MeToaumdyeckux peKoOMeHZaUuil B
HbBIHEIIHUX YCJIJIOBUAX :alccrmya'raumn M COCTOSAHMA TEMNJIOBBIX CeTell ABJAeTCHA
aKTyaJbHBIM, PeasmM3anMsa NpeJJiaraeMblX peKOMEHAaluit HalpaBJIeHa, Ipexie
BCEro, Ha IIOBBIIIEHME SKOHOMMWYECKOM 3G @EeKTHMBHOCTM OSKCIUIyaTalyy CUCTEM
KOMMyHaJIbHOI‘O TeHJIOCHa6?KeHI/IH.

JlerapTaMeHT COrJIacoBbIBaeT BBIMyCK “MeToaudecKMX DPeKOMEeHJAaIi 1o
ONITMMMBAlMYM TUAPABIMIECKUX U TEMIIEPATYPHBIX PEXKKUMOB (PyHKIMOHMPOBAaHMA
OTKPBITHIX CMCTEM KOMMYHAaJBHOTO TEIIOCHAOMKeHuss”, KOTopble MOryT ObIThb
JCIIONIBL30BAaHbl KaK II0cOo0MEe IIpY BLIMOJHEHMM HAJANO4YHBIX paboT B OTKPBITBIX
CHCTEMAaX KOMMYHAJILHOI'O TETIOCHA0KeHNA.

3aMeCcTUTEeb PYKOBOAUTENA M. M. ConoBbeB
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TOCYJAPCTBEHHBIIT KOMUTET OpraHaM yHnpaBJIeHUH SKUJIMUIITHO-

POCCHMCRON ®EAEPAIMMIIO KOMMYHAJILHBIM X03H/CTBOM CyObeKTOB
CTPOMTEILCTBY U 3KVLIANLHO- P tewodt D
KOMMYHAJILHOMY KOMILIEKCY OCCHMUCKOM SPEnepan

HEPBBIN KoMMyHaNBHBIM TeNJIOSHEPreTUYeCKUM
3AMECTUTEJ/Ib IIPEACEXATEJIA  npexnpuatuam

Y. Crpouredneii, nom 8, kopm. 2, Mocksa, I'CII
119991

10.03.2004 Ne CK-1638/12

O mnoseimennu 3ddeKTHMBHOCTH
paboThl OTKPBITEIX CUCTEM
KOMMYHAaJILHOTO TEIlJIOCHAGIKEeHNA

Ha zacepannm Haywyro-Texnndeckoro coBera I'ocerpos Poceun pacecMoTpeHst
IpeAJIOsKeHNsa BaKpBITOrO aKIUOHepHoro ofbmecrBa « PockoMMyHsHepro» mo
MOBHIIEHNIO B(PPEKTUBHOCTH pPabOThI OTKPBITBIX CHCTEM LEHTPAJM30BAHHOIO
KOMMYHAaJILHOTO TelJIocHabxenna.

YJleHbI COBETA OTMETMJIM, HTO MPHU IIMPOKOM PaCIPOCTPAHEHUY OTKPBITHIX
cucTeM TeIlocHabMKeHMA Ha NPAKTHMKE MMeeT MeCTO MX HeyOBJIETBOPUTEJIBHOe
dyHKUMOHEMpOBaHue. Bo MHOrMX cuCTeMax JMKBMAVPOBAHBI IMPKYJIALMOHHEIE
KOHTYpPBHl MECTHBIX CMCTEM TOpAYEro BOJOCHADIKEHMA, HTO MOBJNEKNIO 3a coboit
3HAYUTEJIbHbBIE TIOTEPY TEIJIOBOM SHEPrUM 1 CETEBOM BOJbI M3-3a CJIMBA OCThIBIIIEN
BOAEI Yepes BOAopa3bopHbIe KPaHEL

Hayuno-rexHndecknM coBeToM I'ockoMuTeTa o0ZoOpeHbl pas3paboTaHHBIE
3A0 “PockoMMyHOSHEpPro” m corjacoBaHHble I'ocoHepronazgsopoMm MuHDHEpPro
Poccuu Meroauueckmue peKOMeHJaLMM II0 ONTUMM3AlUMM TEIJIOBBIX MU
TUOPABJIMYECKUX PEKMMOB (PYHKIMOHMPOBAHNA OTKPLITHIX CUCTEM KOMMYHAJLHOTO
TeIJIoCHabK ey

B MeroandecKknx peKOMeHJAUMAX COJAEPKUTCA pacdeT SKOHOMMYECKOro
addexra ONTMMMBANMM PEXUMOB, KOTOPBI [AOCTUTaeTCH HNpeNoTBpallleHueM
IeperpeBa OTAILIMBAEMBIX 37aHMII U CBEJIEHMEM K MMHMMYMY CJIMBA OCTBIBLIEN
BOZBI,
4TO0 103BOJUT A0 10 IPOIEeHTOB yMEHbIINTDL PACXO0/ TOILJIVBA.

MeToguueckre peKOMEHZAIMM pacCYUTaAHBI Ha CHEIMAJIMUCTOB,
IKCILIYATUPYIOINX TEIJIOBblE CETM OTKPBITBIX CHCTEM KOMMYHAaJLHOTO
TeIUIOCHAGKEeH S ¢ [UPKYJIALMOHHEIMM KOHTYPaMM B MECTHBIX CHMCTEMaX TOPSHIero
BOZOCHAGKEHUA, ¥ MOTYT CIY>KUTb OCHOBOI JIJIl PaCYeTOB PeryMpoBaHNUA OTIIyCKa
TEIJIOBOJ 9HePIruy oTpedbuTesiaM.

YunureiBasg pemenue Hay4yHo-TeXHMYECKOro coseta, Il'ocerpoit Poccum
COIJIACOBBIBA@T yKaszaHHble MeTojuuecKue pPeKOMEHZAIMM ¥ PEKOMEHIYeT UX K
NIpMMEHEeHMIO B JKMJINIITHO-KOMM- YHAJIbHOM X035AMCTBe.
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Toccrpoit Poccum pexomMenayeT pPYKOBOAMTENAM KOMMYHAJbHEIX
I03HEPreTUYECKUX TIPEANPUATHN, IKUIMITHBIX OPraHU3alnit, S9KCIIyaTUPYIOLIX
‘€eMBl TenJonoTpebienus, MNPUCOEAVHEHHble K TENJOBBIM CETAM OTKPBLITBIX
‘€M TeIIOCHA0KeHN, Ha 0CHOBe MeTomdecKux peKOMeH ANl OCYIIeCTBUTD;
o AHAJM3 TEIJNIOBBLIX YU MMAPABINYECKUX PEXMMOB (PYHKIMOHMPOBAHUA
CHUCTEM TENJIOCHAOMKEHUS;

* HAJAZKy TEIJIOBBIX CeTell Ha OCHOBAHWM TUAPABJIMYECKMX PpacyeToB,
BBINIOJHEHHBIX COIJIacHO MeToanyeckuM pekoMeHIanuaM;

¢ aBTOMAaTHM3AIMIO TEIJIOBBIX IYHKTOB;

¢ BOCCTAHOBJIEHME LMPKYJALMOHHBIX KOHTYPOB B MECTHBIX CHCTEMAaxX
ropAYero BOGOCHAOKeHNU .

C. UI. Kpyrouk
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