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(54) CNOCOB MOHUTOPWHIA KOMMYHANBHLIX CUCTEM TEMNOCHABXEHUA

(57) ®opmyna naobpeteHus

1. CnocoG MOHWTOPWHIa KOMMYHAarbHBIX CUCTEM TENNOCHabXeHWs, BKoYaowWwmin
NepruoaHYECKOe U3MEPEHNE TEMNEPATY LI HAPYXXHOrO BO3AyXa, TeMNepaTypbl TENNOHOCUTENA B
nogarowem Tpybonpoeoge, TeMnepaTypb! TennoHocutens e obpaTtHom TpyGonposoae,
TEMNEPATYPbl B 0TANNMBaEMbIX 30aHNAX, OTNNYALWMACH TEM, YTO JOTNONHUTENBHO N3MEpPSIOT
TEMNEPATYpy OTXOARLMX ra3oB U3 KOTMA, XECTKOCTb TENMOHOCUTESNS, WENOYHOCTb
TENNoHOCUTENN, cofepXaHne MHrIMBUTopa ConeoTNOXEeHWA M KOPPOo3UN B TENNIOHOGUTENE,
nepenawT pesyneTaThl U3MEPEHUIA B LEHTP MOHUTCPUHIa, 06 3thHEeKTUBHOCTH
(hYHKUMOHUPOBAHWS CUCTEM TENMOCHABXKEHNA CYAAT NO COOTBETCTBUIO Pe3yNbTaToB USMEPEHNIA
HOPMaTWUBHLIM MOKA3aTeNAM pexumMa paboTol cvcTeM TennocHabxeHus, a U3 ueHTpa
MOHWUTOPMHIa NepedalT MHGOPMaUMIo 0 HeODXoANMON KoppeKUk peXnMa PYHKLMOHWPOBaHNS
CWCTEM TEennocHab) eHus.

2. Cnocob no n.1, oTNMYaLWUIACA TEM, YTO HECTKOCTb TEMNOHOCNTENSA, LIENOYHOCTb
TENNOHCCUTENS, coepXaHne MHIMBuTopa CONeOTNOXEHMIA N KOPPO3UKM B TENNOHOCUTENE
onpeaensalnT aHanMTUYECKAM CNOcOBOM, HanpuMep TUTPUMETPUYECKUM NNn
KONOPUMETPUYECKUM CNOcobom.

3. Cnoco6 no n.1, OTANYMAWWMACS TeM, YTO ACNONHUTENBHC U3MEPSIOT CKOPOCTb KOPPO3HUK
cTanu B TENAOHOCUTENE W KOHTPONUPYIOT FOKANbHBIA UNK pacnpeaeneHHbli Xxapakrep
KOPPO3WOHHOTO NpoLuecca.

4, Cnoce® no .3, OTNVYUAOWWACA TEM, YTC CKOPOCTb KOPPO3WUK CTanu B TennoHocuTene
U3MEPSIOT rPaBUMETPUYECKUM CNOCOBOM.

5. Cnoco6 no n.3, oOTAMYaWKIACA TEM, HTO CKOPOCTb KOPPO3WK CTanu B TENNoHocuTene
N3MEPAIOT INEKTPOXUMUYECKMM CNOCoBoM.
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(54) CNOCOB MOHUTOPUHIA KOMMYHAJIbHbIX CUCTEM TEMNOCHABXXEHWA

(57) Pedepar:

N306peTeHune OTHOCUTCA K  cuctemam
TennocHabxeHns, a Gonee KOHKPETHO K crnocobam
LleHTpann3oBaHHOrO KOHTPOMS KOMMYHarbHbIX CeTeW
TEennocHabXeHus. TexHuveckunn pesynbTar:
nonyyeHme U1  LEHTpanu3oBaHHas  obpaboTka
nHpopMauun 06 apHeKTUBHOCTU DYHKLMOHMPOBAHMWSA
TennoreHepypyoLLMX YCTAHOBOK M TENIOBbIX CETe, a
Takke O Mpoueccax COMNeOoTNOXEHWA WU Koppo3uu B
cuctemax TennocHabxkeHuss. Cnocob® MOHUTOpUHra
KOMMYHarbHbIX CUCTEM TennocHabXeHus BKroyaeT
nepvoanyeckoe u3MepeHue TemnepaTypbl HapyXHOro
BO34yxa, TemnepaTypbl TEMNNOHOCUTENSA B NopatoLlem
TpybonpoBoae, TemnepaTypbl TENnoHocUTens B

obpatHom  TpybonpoBoge ¥  TemnepaTtypbl B
oTannuBaemblx 3aaHusix. [OMOMHUTENbHO U3MEPSIOT
TemnepaTypy OTXOASALUMX ra3oB M3 KOTNA, >XECTKOCTb
TENnMoHOCUTENS,  LWENOYHOCTb  TennOoHOCUTENS,
cogepXaHne MHrmbruTopa CONeoTNOXEHUA U KOpPO3nn
B TennoHocutene. MNepegalT pe3ynbTatbl M3MEpPEHWUiA
B  UEHTp  MoHuTopuHra. O6  adpdpeKkTMBHOCTU
YHKLUMOHMPOBAHMSA CUCTEM TennocHabxeHusi cyaaTt
no COOTBETCTBUIO pes3ynbTaToB n3MepeHunii
HOPMaTUBHbBIM MoKasaTensM pexuma paboTbl cucTem
TennocHabxeHnss, a W©3 LUEHTpPa MOHWUTOPUMHra
nepegarwT MHMOPMaLMI0 O HeobXoaMMOW Koppekuun
pexuma YHKLMOHMPOBaHMS cuctem
TennocHabxenus. 1 H. n 4 3.n. -nbl, 1 nn.
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(54) PUBLIC HEAT SUPPLY SYSTEM MONITORING METHOD

(57) Abstract:

FIELD: heat supply
centralized control thereof.

SUBSTANCE: method involves performing periodic
measurement of ambient air temperature, heat-
carrier temperature in supply pipeline and in
return  pipeline, as well as temperature in
building to be heated; additionally measuring
boiler exhaust gas temperature, heat-carrier
hardness and alkalinity, scaling and corrosion
inhibitor  content in  heat-carrier;  transmitting
measurement results to monitoring center;
estimating heat supply system functioning
efficiency from correlation between measurement
results and heat-supply system operation regime
standard indicators; transmitting information for
necessary heat supply system operation correction
from monitoring center.

EFFECT: possibility for receive and centrally
process data concerning heat-generation plant and

systems, particularly

heat-supply network operation, as well as heat-
supply system scaling and corrosion.
5cl, 1 dwg
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Ob6nacTb TEXHMKM

M306peTeHne oTHOCUTCS K cucTemMam TennocHabxeHusl, a bonee KOHKPETHO K cnocobam
LeHTpanu3oBaHHOrO KOHTPOMS KOMMYHarbHbIX CeTel TennocHabXeHns, 1 MOXeT HanTu
npuMeHeHue, HanpuMep, ANs LeHTpanM3oBaHHOro KOHTPON4, npeaynpexaeHus asapui un
ype3BblYalHbIX CUTyaUUi, a Takke ANs NNaHUPOBaHWUS PEMOHTHbBIX paboT B 3HepreTuke u
KOMMYyHarnbHOM XO3NCTBE.

YpoBeHb TEXHUKM

M3BecTeH cnocob MOHUTOPUHIa 3arpsa3HeHs aTMOCEpPHOro Bo3ayxa, a Takke cuMcTeMa
MOHWUTOPUHIa 3arpsis3HeHns atmocdepHoro Bosayxa [1]. Cnocob BkntovaeT HabnogeHne 3a
COpPOLMOHHBIMU CIIOSIMK Ha MpunerawLen K 06CnyXnBaemMomy pamoHy BOOAHOW MOBEPXHOCTH,
TemnepaTypoi, coneHocTbio Bogoema. Cuctema BKIOYaeT LEeHTP MOHUTOPUHIA CO cpeacTBamMm
NOCTPOEHUs KapT nonew 3arpasHeHns aTmocdepsbl, COeANHEHHbBIN CBOUM BXOAOM U BbIXOOOM C
nocTamMmm KOHTPOMSA YMCTOTbI aTMOCPepHOro Bo3ayxa 1 cpegcrsaMmm MeTeoporormyeckoro
obecneyeHuns, NporpaMmMHO-BbIYUCIINTENBHBIE CPEACTBA NPOrHO3a CLEeHapueB, KOMMIEKC
nabopaTopHbIX UCCnefoBaHUM COPBLUMOHHBIX COEB, KOMMNNEKC ANCTAHLMOHHOIO MOHUTOPUHIa
BOZHOW NOBEPXHOCTM CO CpeacTBaMM pacrnosHaHWs COpOLUOHHBIX crnoeB. aHHbIn cnocob
obragaeT orpaHMyeHHOM 00NacTbio MPUMEHEHMS, TaK Kak MOXET ObiTb MCMOMb30BaH TOMbKO A1
KOHTPOMsi NPUPOAHbIX 0O BEKTOB - BO3AYLLIHOW cpedbl 1 BOOOEMOB.

M3BecTHa aBTOMaTU3NpOBaHHAsA cucTemMa aBapuiHOIO N AKONOrMYeCKOro MOHUTOPUHIa
oKpyXxatowen cpeabl pernoHa [2]. Cuctema cogepXnTt cTaumMoHapHbIe KOHTPOSbHbIE MOCThI,
MOBUNbHLIE KOHTPOSbHbIE NOCThI, NPsiMble N 0BpaTHbIe CBA3W, LLeHTPanbHbIA KOHTPOMNbHbIV
nynbT. Kaxablil CTaLMOHaPHbIA KOHTPOIbHBIN MOCT COAEPXUT AETEKTOpbI, 6ok
npegBapuTensHon obpaboTkm nHdopmMaLuum, 6ok wudgposaHud, 6GNok NOMEXOYCTONYMBOIO
KOAMpPOBaHUg, npuemorniepeaatymk, 610K ynpaBneHusl, kaHan npsiMon n obpaTtHol cBasn. Kaxabin
MOOUINBHBIV KOHTPOIbHbIA NOCT COAEPXUT AeTEKTopbl, 610K NpeaBapuTensHo 06paboTku
uHcopmaumn, 6nok WwWndpoBaHnsi, OIOK NOMEXOYCTOMYMBOrO KOAMPOBaHUSA, NpUemonepeaaTyuk,
Brok ynpaeneHus, kaHan npsiMon u obpaTHon cBa3un, 6ok onpegeneHns MecTononoXeHUs.
Kaxabln npuemonepedaTymk COAEpXUT 3aatoLnin reHepaTtop, asoBbld MaHUNYNATOP, NEPBbLIA
cMecuTenb, NepBblil reTepoauH, yCunmTenb NepBoi NPOMEXKYTOYHOW YacToThbl, NepBbLIv
ycunuTenb MOLWHOCTU, Aynnekcep, npyuemonepenatoLLyo aHTeHHY, BTOPOW yCunuTenb
MOLLHOCTU, BTOPOM CMECUTENb, BTOPOW reTepoauH, yCunuTernb BTOPOW NPOMEXYTOYHOW 4acTOoThl,
nepeMHOXnUTESb, NOSIOCOBOWN huUIbTp 1 (hasoBbIv AeTekTop. B AaHHOW cncteme ncrnonbsyeTcs
HeJOCTaTOYHbIN TEXHUYECKNA apceHan CpeacTB CBA3W, OrpaHUYeHHbIA NCNOoNb30BaHNEM
pagmnocBsa3n, YTo orpaHnyYnBaeT obnacTte NPUMEHEHNS AaHHOW CUCTEMBI.

M3BecTeH cnocob MoHMTOpMHra obbekToB TennocHabxeHus [3]. Cnocob 3akntovaeTca B
yCTaHOBKe TenemeTpu4ecknux TemnepaTypHbIX AaTYMKOB B BblOpPaHHLIX TOUKax o6bekTa,
U3MepEHUN N3MEHEHNS TeMnepaTyp NOPOXKAaloLLEero U NPOM3BOAHbLIX NPOLIECCOB B TeUeHue
npeacTaBUTENBHOIO Nepruoaa BpeMeHu, 0bpaboTke 1 06 bekTUBN3aLUMN 3anMCaHHOM
WHbopMaLMK C NOMOLLBIO kKoMMbloTepa. Mpn 3TOM B Ka4ecTBe TeNeMETPUYECKUX TeMNEpPaTypPHbIX
OaTUYNKOB NCMOMb3YIOT 3NEKTPOHHbIE TEPMOXPOHHbIE OATUYUKU-HAKONUTENW, NPOrpamMmMupyoT nx
Ha CUHXPOHHbLIV CTapT, eQnHbIN AN BCeX AaTYMKOB BPEMEHHOW MHTepBan Mexay coceqHnMu
3amepamu 1 UKCUPOBAHHbIV NEPUOA ANUTENBHOCTU HabMAEHNS, PaBHbIA NPeaCcTaBUTENTbHOMY
nepuogy BpeMeHn ¢ NPUBA3KOM K pearnbHOMY BpeMeHW, MocpeaCcTBOM KOMMNbIOTEPHON 06paboTku
HaKOMMEHHbIX N3MEPEHNIA, KpaTHbIX LLerioin CTeneHn Yucna ABa, 3anucbiBaloT TemnepaTypHO-
BpeMeHHble 3aBUCMMOCTU, C MOMOLLbIO BbICTpOro npeobpasosaHusa Pypbe npeacTaBnsoT
yKasaHHble TemnepaTypHO-BpeMEHHbIE 3aBUCUMOCTU KaK OYHKLUKN YaCTOThbl, OLeHUBaIOT
OTHOLLUEHMS CMEKTPanbHbIX MOLLHOCTEN NMOPOXAAMLLIErO U NPOM3BOAHBLIX TEMNEPATYPHbIX
npoLeccos, BbIGUpaloT AeMCTBEHHOE YMCIO FapMOHMK NOPOXAatoLLero TemnepaTypHOro
npouecca, B KOTOPbIX cocpefoTodeHa 6onblias 4acTb MOLLHOCTU TemnepaTypHbIX konebaHui,
Hanpumep 90%, ¢ y4eToM KoaduLmeHTa Koppensaunm onpeaenstoT CoOoTBeTCTBUE
CheKTpanbHbIX COCTaBOB NMOPOXAAIOLLEro U NPOM3BOAHLIX TemnepaTypHbIX npoLleccos, a 06
3 PEKTUBHOCTN TEMMEPATYPHbLIX NPOLLECCOB CyaAT MO BENMYUHE OTHOLLEHUA MHTErpanbHbIX
MOLLIHOCTen KonebaHui TeMmnepaTtyp B CnekTpax ABYX MONapHO BbiBpaHHbIX CBA3aHHbLIX

Crpanuua: 4



170

15

20

25

30

35

40

45

50

RU 2314 458 C1

TemnepaTypHbIX NPOLLeCCoB.

Haunbonee 6r13knM No CBOEN CYLLHOCTU U JOCTUraeMOMY TEXHUYECKOMY pe3ynbTaTy K
3aABNAEMOMY TEXHUYECKOMY PELLEHWNIO, NMPUHATLIM 3@ NPOTOTUM, ABNSAETCA CNOCco6 KOHTPOnsA
cucTembl oTonneHus 3gadunii [3]. Cnocob 3akntovaeTcsi B USMEPEHUN B TEYEHNE
npeacTaBUTENbLHOMO Nepuoja BpeMeHU N3MeHeHU TeMnepaTypbl HapyXXHOro Bosayxa B
KayecTBe NopoXaaloLLlero napaMmeTpa npouecca perynmpoBaHms, USMEpPEHMM 3adaHHbIX
TemnepaTyp, NPOU3BOAHBLIX OT MU3MEHEHMSI TEMMEPATYPbl HAPY>KHOIoO BO34yXa, HEODXoaNMbIX ANns
ONTUMAarbHOro (PYHKLMOHMPOBAHUS CUCTEMbI U OLIEHKE ee OTperynupoBaHHOCTU, OTNMYaoLWmincs
TEeM, YTO OCYLLECTBNAT CUHXPOHHbIVA pacnpedeneHHblIn MOHUTOPWUHI CUCTEM, OIS Yero
pasmeLLaloT 3reKTPOHHbIE TEPMOXPOHHbIE AaTYUKU-HAKONUTENN ANS U3MepeHns Temnepatypsl
HapY>XHOro Bo3Ayxa M 3aaHHbIX TEMMepaTyp B COCTaBe TeMnepaTypbl nogatoLlen Tpyobl,
TemnepaTypbl 06paTHOM TpyObl, TeMnepaTyp pagnaTopoB OTOMNNEHNSA N BO3AyXa B MOMELLEHNAX
COOTBETCTBYHOLUMNX aTaxen, 06 3PEKTUBHOCTU CUCTEMBI OTOMMEHUS CyaaT MO BENMYMHE
4YMCMOBOro NapameTpa, onpeaensemMoro kak OTHOLEHWe UHTerpanbHON MOLLHOCTU CrekTpa
konebaHui TemnepaTypbl NogaroLlen Tpybbl K MHTErpanbHOM MOLLHOCTW criekTpa konebaHun
TemnepaTypbl HAPY)XHOrO BO34yxa, MOKa3biBaOLLEro HEOOX0ANMYI BEMMYMHY MOBbILIEHUS
TemMnepaTypbl TENNOHOCUTENS Ha Kaxabi 1°C CHKEeHNs TeMnepaTypbl HAPY>KHOro Bo3dyxa, 00
3(pPeKTUBHOCTM OTONIEHUSA KOHKPETHOrO MOMELLEHUS CyaaT No BENUYMHE YNCHOBOIMO
napameTpa, ONpeaensiemMoro Kak OTHOLIEHNE NHTErpanbHOM MOLLHOCTY CNekTpa KonebaHuii
TemnepaTypbl pagnMaTopoB OTOMNSIEHNSA B YKa3aHHOM MOMELLEHUN K MHTErpanbHOM MOLLHOCTHU
cnekTpa KonebaHui TemnepaTypbl NogaroLen Tpyobl, NPUYEM B XOPOLLO OTPEryfMpOBaHHOM
cucTemMe OTOMNNEHNs AENCTBEHHOE YNCIIO rapMOHUK B CNEKTPE konebaHuin TemnepaTtypbl BO3ayxa
B KOHKPETHOM MOMELLLEHUUN HE OOMMKHO NPEBbILLATh TAKOBOrO B CNEKTpe KonebaHui TeMmneparypbl
Hapy>XHOro BO3a4yxa.

K HegocTaTkam gaHHOro cnocoba OTHOCUTCHA HEAOCTATOYHbIN OOBEM KOHTPONMPYEMbIX
nokasarternemn, a TaKkke TEXHUYECKAs N BbIYUCTIMTENBHASA CIOXHOCTb. [N 00 bEeKTMBHOM OLEHKU
3t eKTMBHOCTM (PYHKLUMOHMPOBAHMSI CUCTEMbI TENNOCHAbXeHUA HegocTaTouHO MHdopMaLmMm O
TemnepaTypHbIX pexmmax. B kadecTBe kputepmneB aAns oueHkn ahPekTUBHOCTU HEAOCTATOYHO
CBeQEeHMI 0 YacToTax konebaHuin TemnepaTypHbIX pexnmoB. TpebyeTcs Takke nony4vatb
WMHOpMaLMIO O pexume Tennonepeaayn B TENSOreHEPUpPYOLLMX YCTaHOBKax (HanpuMmep,
KoTnax), 0 BOAHO-XMMNYECKOM PEXMME TEMMOBbLIX CeTEN U O KOPPO3NOHHbLIX Npoueccax B
cucTeEME TennocHabxXeHns.

PackpbiTve nsobpeteHus

Llenbto 3asBnsieMoro nsobpeTteHuns SBnseTcs nobieHne adekTMBHOCTH cnocoba
MOHUTOPWUHIa KOMMYHaITbHbIX CUCTEM TENNOCcHabXeHUs. TEXHNYECKMM pe3ynbTaToM, KOTOPbIV
[OCTMraeTcsa npym UCMosib30BaHUKN 3asBASIEMOro crnocoba, ABAsSEeTCs NonyvYeHne un
LeHTpanuaoBaHHasa obpaboTka nHdopmaumm 06 ahPEKTUBHOCTN (OYHKLNOHNPOBAHNUSA
TENMOoreHepupyroLLNX YCTaHOBOK M TEMSOBLIX CETEN, a TakkKe 0 NPOLLECCax CONEOTIIOKEHUN 1
KOppO3uu B cUCTEMaxX TENNOCHaOXEHNSI.

TexHn4yeckuii pedynbTaT 4OCTUraeTcst TeM, YTO CNocod MOHUTOPUMHIA KOMMYHarbHbIX CUCTEM
TEeNnocHabXeHns BKINIOYaAET NEpUoOaNYECcKoe M3MepeHme TemnepaTypbl HApPY>KHOrO BO34yXa,
TemnepaTypbl TEMMOHOCUTENS B nogatolem TpybonpoBoae, TemnepaTypbl TENNIOHOCUTENS B
obpaTHoMm TpybonpoBoae, TeMnepaTypbl B OTANMBaAEMbIX 34aHUSAX, TeMnepaTypbl OTXOAALNX
ra3oB M3 KOTNA, )XECTKOCTU TENNOHOCUTENS, LWENOYHOCTU TEMMOHOCUTENS, CoAepKaHNs
WHIMBUTOPA CONEOTIIOXEHNI U KOPPO3MK B TennoHocutene. PesynbTatbl UI3MepeHUin nepedatoTt B
LEeHTP MOHUTOPUHra, 00 3hPEKTUBHOCTN PYHKLIMOHUPOBAHNA CUCTEM TEMNOCHAbGXeHNs1 CyasaT no
COOTBETCTBUIO Pe3yrbTaToB N3MEPEHUI A HOPMATMBHBIM MOKa3aTensiM pexxuma paboTbl cucTem
TennocHabXeHus, a n3 LieHTpa MOHUTOPUWHIa NepejarT MHOopMauuio 0 Heobxogumon
KOppeKLmMmn pexnma pyHKLUNOHMPOBAHNSA CUCTEM TEMNOCHAOXEHNS.

B yacTHOM cny4ae ocyLecTBNeHUs 3asaBrseMoro N306peTeHnst )KECTKOCTb TENNTOHOCUTENS,
LLIEeMOYHOCTb TENJIOHOCUTENS, CoaepXaHue UHIMOMTopa COMNeoTIIOXKEHWI U KOPPO3nun B
TENMoHOCUTENE ONpeaensatT aHanMTUYECKMM CnocoboM, HanpuMep TUTPUMETPUYECKUM UMK
KONOpUMETPUYECKMM CMOCOOOM.
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B yacTHOM cny4yae ocyLlecTBNeHUs 3asBAsiEMOro n3obpeTeHus ONONMHUTENBHO N3MEPSIOT
CKOPOCTb KOPPO3uX CTanu B TEMIOHOCUTENE U KOHTPONMPYIOT NOKarnbHbIA UM pacnpeaeneHHbIn
XapakTep KOppPO3MOHHOro npoLiecca.

B yacTHOM crny4ae ocyLlecTBNEHUS 3asBNsieMoro n3obpeTeHnsi CKOpPOCTb KOPPO3nmK cTanu B
TENNOHOCUTENE U3MEPSIIOT rPaBUMETPUYECKMM CMIOCOOOM.

B yacTHOM crny4ae ocyLlecTBNEHUS 3asiBNIeMOro n3obpeTeHnsi CKOPOCTb KOPPO3nmK CTanu B
TENMOHOCUTENE N3MEPSIIOT INEKTPOXNUMUYECKMM CTOCOOOM.

lMpoBeoeHne MOHUTOPUHIA KOMyHarbHbIX CUCTEM TEMNNOCHAOXeHUs 3asBnsieMbIM COCOOOM
No3BoMseT Nony4vaTb U LeHTpanM3oBaHHO obpabaTteiBaTb 06bemM MHOpMaLUnM, [OCTATOUHbIN
ONs KOHTponsa 3dEKTUBHOCTU (PYHKLNOHMPOBAHUSA TEMNOreHEPUPYIOLLUX YCTAHOBOK U TEMMOBbIX
ceTen, a Takke NPOLLECCOB CONEOTIOKEHUI U KOPPO3UM B CUCTEMaX TennocHabxeHus. Tem
cambIM JOCTUraeTcsl TEXHUYECKUIA pesynbTaTt. B 4yacTHOM criyvyae namepeHune cKkopocTu KOppo3unm
cTanu B TEMMOHOCUTENE M KOHTPOIb XapaKkTepa KOPPO3MOHHOIo npoLecca no3sonset
nnaHMpoBaTb NPoOBeAeHNE PEMOHTHBIX paboT.

KpaTkoe onuncaHune yeptexen

Ha yepTexe nsobpaxeHa cxema, UAMOCTPUPYHOLLLAs BO3MOXHOE OCYLLECTBIEHNE
3asBrsieMoro cnocoba MOHUTOPUHIa KOMMYHAITbHbLIX CUCTEM TennocHabXeHus:.

Ha cxeme npumMeHeHbl cnegytome ob603HavYeHus:

1 - KOTenbHas;

2 - Tennosas CeThb;

3 - oTannMBaemMoe 3faHue;

4 - naT4YMK CKOPOCTU KOPPO3UMU;

5 - obbekToBas xmmMmyeckas nabopatopus;

6 - TeppuUTOpPUarbHbIA LLEHTP MOHUTOPUHTa;

7 - OBYHanpaBreHHble KaHanbl nepegayn nHdopmauuu;

8 - ogHOHanpaBneHHbIE KaHamnbl Nepegayy nHPopmaLumu;

9 - TeppuTOpManbHas xumMmyeckasa naboparopus;

10 - kaHanbl Nnepegayn maTepuarnbHbIX 0OHEKTOB aHaNu3a;

11 - permoHanbHbIN LEHTP MOHUTOPWHIA;

12 - kaHan nepegayn MHopMauun Ha deaepansHbIi YpoBeHb MOHUTOPUHIA.

OcyuwecTteneHne n3obpeTeHns

B0O3MOXHOCTb OCYLLECTBEHWS 3asBNAEMOro N3obpeTeHnst MOATBEPXKAAETCA NpUBEAEHHLIM
HWXXe MpUMepoM ocyLlecTBreHnsi. Ha cdurype nsobpaxeHa cxema, MnnocTpypytoLlas
BO3MOXHOE OCYLLECTBIIEHNE 3asBNSIEMOr0 Cnocoba MOHUTOPMHIa KOMMYHanbHbIX CUCTEM
TennocHabxeHns. Cxema BKMOYaeT KOTeNbHbIe 1, Kaxaasi N3 KOTOPbIX OCHaLleHa NepBUYHLIMU
CcpeAacTBaMun U3MEPEHU (gaTymMkammn) TemnepaTtypbl HapyXHOro Bo3ayxa, Temnepartypsbl
TENMOoHOCUTENS B nogatrolem Tpybonposode, Temnepartypbl TEMOHOCUTENS B 06paTHOM
TpybonpoBoae, TeMnepaTypbl OTXOASLMX ra3oB U3 koTna. B kauecTBe gaTyMKoB TemnepaTtypbl
MCNoMNb30BaHbl, HAaNpMMep, CTaH4apTHbIE TEPMOMETPbI COMPOTUBIIEHUST C U3MEPUTENBHBLIMU
npeobpasoBaTensMn, UMetoLLMe CTaHOAPTHLIN BbIXOAHOW curHan unn nHtepderic RS232 ans
CBSI3U C KOMMbIOTEPHON CeTbio. KoTenbHble NOCPEeACTBOM TEMMOBLIX CETEN 2 CBSI3aHbl C
oTannvMBaeMbiMU 30aHNsIMK 3, BCE UM HEKOTOPbIE U3 KOTOPbIX OCHALLEHbl AaT4MKaMu
TeMmnepaTypbl B oTannMBaeMbIX 3a4aHnsX. KOHCTPyKLMA AaTYMKOB TeMnepaTypbl B OTanMBaemblx
3[aHMAX aHanorMyHa, HanpMMmep, onMcaHHbLIM BbiLE AaTymMkam TemnepaTypbl. Ha TennoBbix
CETSX YyCTaHOBMNEHbI AATYMKM CKOPOCTU KOppo3un 4. B kayecTBe JaTUYMKOB CKOPOCTU KOPPO3uu
MCNonb30BaHbl, HanpuMep, obpasubl Ans onpeaeneHms CKOPOCTM KOPPO3UN rPaBUMETPUYECKUM
crnoco6om no NOCT 9.908-85 unu anekpoxumu4eckue gyeriku Ans onpegeneHms CKopocTu
Koppo3umn anekTpoxmmmuyeckum cnocobom no NOCT 9.514-99. DnekTpoxXxnmMmyeckme a4emnku
COEeANHEHbI C MHONKATOPOM CKOPOCTU KOpPO3un, Hanpumep «MoHukop-1», Metowmm nHtepdenc
RS232 ana cBA3M C KOMNbOTEPHOW CETbO. Ha HEKOTOPLIX KOTENbHbLIX UMEHTCS 00HEKTOBLIE
XUMmnyeckne nabopatopum 5, npegHasHavYeHHbIE NS U3MEPEHNSA KECTKOCTU TENNOHOCUTENS,
LLLeNOYHOCTM TENNTIOHOCUTENS, COAEepXKaHUst MHIMOMTOpPa CONEOTNOXEHWIA U KOPPO3Un B
TennoHocutene. KotenbHble 1 coeauHeHbl C TeppuTopmnanbHbIM LLEHTPOM MOHUTOPUHIa 6
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nocpeacTBoOM ABYHarnpaBneHHbIX KaHarnoB nepegayn nHgopmauumn 7, cnyxawmx kak ans
nepegayv MHopmauumn oT AaTYMKOB TeMnepaTypbl, YCTAHOBIMEHHbIX HA KOTEMbHbIX, B
TeppuTopuanbHbli LLEHTP MOHUTOPUHIa, TaK U A4S BCTPEYHON nepegayvm nHgopmMauum o
HeobXxoaMMOM KoppeKUMn pexxuma yHKLUOHMPOBaHUA cucTem TennocHabxkeHus. [aTunku
TemnepaTypbl B OTannMBaeMbIX 34aHusaxX 3, a Takke AaT4YMKM CKOPOCTU KOPPO3nUn 4 Ha TenmnoBbIX
ceTax 2 coeguHeHbl C TeppuTopmanbHbiM LIEHTPOM MOHUTOPUHIa 6 nocpeacTBoM
OfHOHanpaBneHHbIX KaHarnoB nepegayn nHdopmaumm 8, cnyxalumx Kak ansa nepegayu
WHopMaLMn OT JaTUYMKOB B TEPPUTOPUANBHBIN LLEeHTP MOHUTOPUHra. Ecnu koTenbHble He
OCHalLleHbl 0OBLEKTOBLIMU XMMUYECKMMU NabopaTopusiMm, TO COOTBETCTBYHOLLIMI
TeppuTOopUanbHbIi LLEHTP MOHUTOPWHIA OCHALLEH TEPPUTOPMAIIbHON XMMUYECKON nabopaTtopuen
9. KoTenbHble 1 1 AaTYMKM CKOPOCTU KOPPO3Un 4 cBA3aHbI C TEpPUTOPUAaribHON XMMUYECKOM
nabopatopuein 9 nocpeaCcTBOM KaHanoBs nepegavy MmarepmanbHblx 06bekToB aHanusa 10,
Hanpumep, Npu nomoLyn obxogumka. TepputopuaneHble LLEHTPbl MOHUTOPUHIa CBA3aHbI C
pernoHanbHbIM LIeHTPOM MOHUTOpPUHra 11 nocpeacTBOM KaHanoB AByHanpaBrieHHOW nepeaayu
WHopmaunn 7, a permoHanbHbIV LEHTP MOHUTOpUHra 11, B CBOKO ovepedb, umeeT
[JBYyHanpasreHHbl KaHan nepegadn uHgopmaumm Ha degepansHbIi YpoBeHb MOHUTOPUHra 12.

Cnocob MOHUTOPUMHIa KOMMYHarbHBIX CUCTEM TEMMOCHAbXeHUs ocyLLecTBNsieTCS
cnepytowmm obpasom. MHdopmMaums o TemnepaType HapyXHOro Bo3ayxa, TemnepaType
TennoHocuTensa B nogatwllemM Tpybonposode, TeMmnepartype TennoHocuTensa B obpaTtHOM
TpybonpoBoge, TemnepaType OTXoAdALLUX ra3oB U3 KOTIa, U3mepsieMbIX JaTuynukamu,
YCTaHOBMEHHbIMY B KOTENbHbLIX 1, MHpopMauusa o TemnepaType B oTanfnMBaeMblx 34aHUAX 3,
WHOopMaLMA O CKOPOCTU KOPPO3UKU cTanu B TennoHocuTene, uaMmepsiemMon gatdnkamu 4,
WHOpMaLMA O XKECTKOCTU TeNNOHOCUTENS, WEeNOYHOCTM TENNOHOCUTENS, coaepXaHus
WHIMOMTOpPa CONEOTIIOXEHNI U KOPPO3UX B TEMNOHOCUTENE, U3MEPAEMbIX XUMUYECKMU
nabopartopusamn 5 n 9, No KaHanam nepegayvm MHpopmMauumn NOCTyNnaeT B TeppUTOPUanbHbIl
LeHTp MOHUTOpUHra 6. B TepputopmanbHOM LieHTpe MOHUTOPWHIa OCYLLECTBISIOT CpaBHEHNE
N3MepPEHHbIX 3Ha4YEeHU NapaTepoB C UX HOPMaTUBHBLIMWU 3HaYeHMAMK. [MeprnognyHoOCTb
N3MepEeHUs N HOpMaTUBHbIE 3HAYEHNS KaXJoro nokasatens ycraHaBnvuBatoT MpU PeXNMHON
Hanagke cucTeM TennocHabxeHus. B pesynbTate cpaBHEHUSA N3MEPEHHbIX 3HaYeHW napaTepoB
C UX HOPMAaTMBHbLIMW 3HAYEHUAMU ONPedeNnsoT creayolme nokasarenn aHeKTUBHOCTU
PYHKLMOHUPOBAHMS KOMMYHaIbHbIX CUCTEM TENNOCHABXeHUS:

1. CooTBeTCTBUE pexXMMa TennocHabXxeHnsa oTannmBaemblX 34aHUI YCTAHOBNEHHbIM
CaHUTapHbLIM HOPMaM W1 NPOEKTHLIM NokasaTensM A5 USMEPEHHOro 3Ha4YeHUs Temnepartypsbl
HapY>XHOro BO3ayXxa.

2. MNoTepwu Tenna ¢ OTXOAALMMY rasamu, NpeBbllLUeHne KOTOPbIX Hag HOPMAaTUBHbLIM YPOBHEM
cBugeTenbCTBYyeT O HeJOCTaTOYHOM Tensnonepeaaye B KOTre M3-3a o6pas3oBaHus
COMeOoTNOXEHWI Ha NOBEPXHOCTSX Tennonepegayn.

3. CKOpOCTb KOPPO3uK TEMMOBLIX CETEN, NpeBbllleHne JoNYCTUMOro 3Ha4eH st KOTOPOW
CBUOETENbCTBYET O HapyLUEHUN peXrnma NPOTUBOKOPPO3MOHHON 06paboTkmn TENNOHOCUTENS.

4. XuMun4yeckne CBOWCTBa TEMMOHOCUTENS, BNUSAIOLWME Ha BO3MOXHOCTb 06pa3oBaHus
CONEeOoTNOXEHUN U Ha CKOPOCTb KOPPO3UK TEMNSOBbLIX CETEN.

ConocTaBnasa mexay cobon aTu nokasarenu 3hekTMBHOCTH, AenatoT 000CHOBAHHbIE
BblBOAbl 06 OTKIMOHEHMSAX OT HOPMaTUBHOMO PeXuMa JKcnnyaTaumm cucTeM TennocHabxXeHms n o
nocneacTBMaX AONYLLEHHbIX OTKNOHeHWI. [1onb3yach AByHanNpaBrieHHbIMM KaHanaMmu nepegayn
WHopmaLun 7, Ha KoTernbHble nepedarT MHOpMaLuio 0 He06X0AMMOWN KOpPEKLMU pexnma
(PYHKLMOHUPOBAHMS CUCTEM TennocHabxeHus. Ha ocHoBaHun Habnogaemblx 3HaYEHWN
CKOPOCTMW KOPPO3UN TEMMOBbLIX CeTel NPOrHO3MPYIT U3HOC TEMMOBLIX CETEN U OCYLLECTBNAT
nnaHMpoBaHWe PeMOHTHbIX paboT.

Cnocob MOHUTOPUHIa KOMMYHarbHbIX CUCTEM TennocHabXeHns MoxeT BblTb MPUMEHEH B
NPOMBbILLFIEHHOCTU, B YaCTHOCTU B KOMMYHarbHOM TennoaHepreTuke. 3asBnsemblii cnocob npoct
W Ons ero BHegpeHUs He TpebyeTcs CNOXHbIX pacyeToB U 3aMeHbl AaT4YMKOB TemnepaTypsbl,
UMEILLMXCH Ha CYLLEeCTBYIOWMX KOTemMbHbIX. [1Nna ocywecTBneHns 3asasnsemoro cnocoba
MOHUTOPUHIa KOMMYHarnbHbLIX CUCTEM TeNnocHabXeHns OCTaTOMHO CTaH4apTHOMo
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006opyaoBaHUs U CPeacTB U3MEPEHUIA, MPUMEHSIEMbIX B TEMNITOSHEPreTUKeE.
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dopmyna n3obpeTeHus

1. Cnoco® MOHUTOPMHIa KOMMYHarnbHbBIX CUCTEM TENNOCHabXEeHWS, BKITHYaOLWNA
nepuoguyveckoe nsMepeHne TemnepaTypbl HapyXHOro Bo3gyxa, TemnepaTypbl TENOHOCUTENS B
nogatoulem TpybonpoBoae, Temnepatypbl TennoHocuTens B obpatHom Tpybonposoae,
TemnepaTypbl B oTannnBaeMblX 30aHNsX, OTNUYAOLWUACS TEM, YTO AONOSTHUTENBLHO N3MEPSOT
TemnepaTypy OTXOOSLLMX ra3oB U3 KOTNA, XXeCTKOCTb TeNNOHOCUTENS, WEeNOYHOCTb
TENnnoHOCUTENS, codepXaHne NHrMbuTopa ConeoTNOXEHNN U KOPPO3nK B TENSOHOCUTENE,
nepegaT pesynbTaTbl U3MEPEHNA B LIEHTP MOHUTOPUHra, 06 apeKTUBHOCTH
PYHKLMOHNPOBAHUSA CUCTEM TENMNOCHabXeHNsa CyaaT No COOTBETCTBUIO Pe3ynbTaToB U3MepPEHUI
HOPMAaTUBHbIM MOKa3aTensam pexunma paboTel cUCTEM TennocHabXeHus, a 3 LeHTpa
MOHWUTOPUHra nepeaarT UHopMaLmio 0 HEOOXOOUMOW KOpPPEKLUKN pexnma PyHKLNOHMPOBAHNS
cucTeMm TennocHabxXeHus:.

2. Cnocob no n.1, oTnnyarLWMnesa TeM, YTO XECTKOCTb TENITOHOCUTENS, LLENOYHOCTb
TENNOHOCUTENS, codepXaHne NHrMbuTopa CoONeoTNOXEHNI U KOPPO3MK B TEMMOHOCUTENE
onpefensiT aHanuTnyecknm cnocobom, Hanpumep TUTPUMETPUYECKUM UIK
KOMOpUMETPUYECKMM CNOCOBOM.

3. Cnocob no n.1, oTnMyarwmnincs TeM, YTo AOMONHUTENBbHO U3MEPSAIOT CKOPOCTb KOPPO3UK
cTanu B TENMOHOCUTENE U KOHTPONUPYIOT NOKanbHbIM UK pacnpeaeneHHbIn XxapakTep
KOPPO3MOHHOro npotiecca.

4. Cnocob no n.3, oTnuMyarLwuncs Tem, YTo CKOPOCTb KOPPO3UW CTanu B TEMMOHOCUTENEe
N3MEpPSIIOT rPaBUMETPUYECKMM CMIOCODOOM.

5. Cnocob no n.3, oTnMyaLniica TeM, YTO CKOPOCTb KOPPO3WK CTanu B TENSIOHOCUTENE
N3MepPSIOT 3NEeKTPOXMMUYECKUM CMOCOBOM.

Ctpanuua: 8



	2314458.pdf
	Биб.поля
	Реферат
	Bibliography
	Abstract
	Описание
	Формула


