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MHOI'OYPOBHEBASI CHCTEMA YIIPABJIEHUSA
TEIIJIOCHABKEHHWEM KNJIbIX JOMOB

Annomauusn

Hlywypa A.H., 3eenuzopoockuui H.U. Mnozoyposnesas cucmema
YApAGNeHUs MeNnI0CHAbMCeHueM Jcuablx O0omoe. Pa3pabotaHa CTPyKTypa
MHOTOYPOBHEBOH CHCTEMBI yNpaBlICHHs TeIUlocHaOkeHneM. OmnmcaH MOpSIoK eé
(hyHKIMOHMPOBAaHUSA M OOMEH JaHHBIMH MEXIY JJIEMEHTaMHu cucTeMbl. [locTpoena
JIOTUKO-(pOpMabHasi MOJENh CHCTEMBbl TEIJIOCHAOKeHWs B BuAe rpada.
PaspaboTana Mozens pacuyeTra TeMIIEpaTyphl TEIIOHOCHUTENS, JOCTATOYHOM s
OTOTUICHHS 3JaHHUS.

Knroueevie cnosa. mnozoyposHesas cucmema ynpasienus meniocHadicenuem,
mepmuiecKoe CORPOMUGICHUE 02PAXCOAIOWUX CMeH, pacuémuas memnepamypd,
HOPMbL 3ampam menia mpybonpogoooM.

IMocranoBka mpoOJjeMbl. COCTOSIHHE CUCTEMBI KHJIUIIHO-KOMMYHAJIBLHOTO
XO3SIACTBA B €r0 HBIHCIIHEM BHJC HEMOCHIILHO HH IS MOTPEOUTENICH JKUIUIIHO-
KOMMYHAITBHBIX YCIIYT, HH JUIs Oro/keTHOM cuctembl. JJo 50 mporeHTOB OromkeTa
HEKOTOPBIX TOPOJOB pACXOAyeTcs Ha TEIUIOCHAOKEHHE B IIEPBYIO OdYepens
uuimHoro (onna. TermoBsie ceTn B YKpawHe OTHH M3 CAMBIX JOPOTHX B MHpE.
Ilo omeHkaM cCHeNMAIHCTOB Ha OTOIUIGHHE M TOpsdee BOIOCHAOKEHHE TOMOB
MacCOBOM 3aCTpOHKH B YKpauHe pacxoayeTcs BABOE OOJbIIE YJHEPTOPECYPCOB, YEM
B Pa3sBUTHIX CTpaHaX MHpa C MOJOOHBIMH KIMMAaTHYECKUMHU yCIOBUAMH. [edumut
TOITMBHO-YHEPTETHIECKUX PECYPCOB, B YACTHOCTH, MPHUPOIHOTO Tas3a, KOTOPHIA B
JMAHHBIA MOMCHT CTpaHa IOKYMaeT IO MJOBOJBHO BBICOKMM IieHaMm, TpeOyer
MaKCHUMaJbHO CHHU3HUTh pPacxXoJ Ta3a, MOAJEPKHUBasg MPUEMIIEMbIl YypOBEHb
KoMdopTa moTpedbutenss. OqHUM U3 MyTeH PEelICHHUS YKa3aHHBIX MPOOJIEM SBISCTCS
YCOBEPIICHCTBOBAHUE CHCTEMBI YIPABICHUS TETIIOCHA0KECHUEM JKHUITBIX TOMOB.

Ilean cTraTbu — CHU3UTH PACXO/ I'a3a B CHCTEME TEIUIOCHA0KEHHS U TIOBBICUTH
ypoBeHb KoM¢popTa MoTpeOuTenst MyTéM BHEIPEHHS MHOTOYPOBHEBOIH CHCTEMBI
yIIpaBJeHUS.

Hccnenoanns. B pannoil pabore ¢opMannsyercs CTPYKTypa CHCTEMEI
TEIJIOCHA0KEHNUS )KIUJIBIX JJOMOB, pa3padaThIBaeTCsl MOJIENIb pacdyeTa XapaKTepPHUCTHK
TEIJIOCHAOKCHUS, a TaKKe IPEUIaracTcsi CTPYKTypa MHOTOYPOBHEBOH CHCTEMBI
YTIPABIICHUS TETNIOCHAOKECHNEM KHIIBIX IOMOB.
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MO[[CJ'IL CHCTEMBI TEIJIOCHAOKEHHS KHUITBIX JOMOB B BUJIC rpa(i)a

npejcTaBieHa Ha pucyHke 1.
ds ! d6

d4
Pucynok 1 —CtpyKTypa CHCTEMBI TETNIOCHA0KECHHS KUJIBIX IOMOB

d3

I'pad, uzo0paxkénubiii Ha pucynke 1, cocromt u3 (N+1) Bepumn: Z={zZ} u
A={a; . a,}. BepumHoii Z o06o3HaueHa KoTenbHas. JaHHBIA Tpad HAITSIIHO
JIEMOHCTPUPYET B3aMMOCBS3U OTAIUIMBAIONICH KOTCIBHON W 3MaHHHA-TIOTpeOuTeNen
terwia. KorenpHas Z o0najgaeT TakuM IapaMeTpoM Kak MOIIHOCTH {, OT KOTOPOTO
3aBHCUT KOJIMYCCTBO OOCIY)KHMBAacCMBIX 3[aHHUN. 3MaHUS-MOTPEOUTEITH TeIlia
MpeACTaBIeHBl MHOXXECTBOM BepmuH A. DneMeHTH & [l A XapaKTepu3yloTcs
CIEIYIOUTUMH aTPUOYTAMHU:

— S — cyMMapHasi [UIOIIa b OTAILIHBAEMOH TIOBEPXHOCTH i-OT0 31aHHS, M2;

— R —TepMuueckoe conpoTuBIeHHE OTpakAaIoIIUX CTEH, K/Br;

— L', — 06bEM HHHIBTPYEMOTO HAPY/KHOTO BO3LYXa, M/,

— @ — CpeHsis MOIIHOCTD TEIUIOBOIO paguaropa B i-oM 3manuu, Bt/(M*K).

MuoxectBo ayr manHoro rpaga D={d; d,} oOosnagaer TpyGOIPOBOIHI,
MPOJIOXKEHHBIE MEXIY 3AaHUSMU-TOTpeOuTensMu u KotensHO#. yrm d OO0 D
XapaKTepU3YyIOTCS TAKMMH aTpUOyTaMH:

—f; — muamerp i-oro TpyGonpoBoaa, Mum;

— |; — mmHa i-oro TpyGompoBoaa, CyMMapHas JJIHWHA TPOJIOKCHHBIX TPYO OT
KOTEIBbHOM K 3TaHUI0, M;

— ki Ko3pdHIMEHT TOTepu TeIia TPyOOIPOBOJOM WPSIMO 3aBUCUT OT
Marepuana TpyObl, BHIa TEII0Tpaccel, Br/m.

Ha ocHoBe (hopManu3oBaHHO# CTPYKTYpHI CHCTEMBI TCIUIOCHAOXKCHHS ObLIa
pa3paboTaHa MoJenb pacuéTa TeMIepaTypbl TEIUIOHOCHUTENA, JOCTATOYHOM It
otomteHns 37aHUST Q' o s0:

Q:n.om.ﬂ) = ern.nom.mp + ern.mz ! (1)

dil
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rae Quommpy - TEIUIOBOH MOTOK wepe3 HapyxHble orpaxueHus, Q' .,
TEIUTOBOM MMOTOK HAa HATPEB MPUTOYHOTO HAPYIKHOTO BO3IyXa.
Kak BuznHO U3 Gpopmynsl (1) HEOOXOAMMO ONPENETUTD TEIUIONOTEPH BHYTPH 3HaHUs.
TermoBoil  MOTOK Q'm_,,o,,,_mp gepe3 Hapy)KHbIC OTPaXACHUS IUIOMAbl0 S
TEPMHYECKHM CONPOTHBIIEHHEM R, mpu TemmepaType B MoMeleHuH t', 1 cHapyx)u
3nanus t,, BEIYHCISIETCS 110 hopMyIie:

Qrin.nom.mp = S * (tcl; _tHx)/ R (2)

Jlaree pacCUUTHIBAIOTCS HArPYy3KH HA CHCTEMY OTOIUICHHS, KOTOPHIE CBSI3aHEI C
HAarpeBOM IOCTYHAIOIIEr0 B MOMEIEHHE XOJIOJHOIO HApY>KHOTO BO3yXa,
HEOOXOAMMOTO JUTsl BEeHTHIISIIMN. TemIoBOM MMOTOK Ha HAarpeB NPUTOYHOTO
HapyKHOTO Bo3ayXa @', BRIUMCIAETCA TI0 hopMyJie:

Q =L * pn_H*cp*(t;—tHx)/s.a, A3)

m.nH NH

TJ€ P,y — CPEIHSAS MACCOBAS IIIOTHOCTH HAIPEBACMOTO BO3MyXa, KI/M>; ¢ » =1
k/Ix/(kr*° C) — TemnoeMKocTs Bo3myxa; 3,6 — mepeBofHOH koddduuumeHt xJx B
Br/u. L',, — 06beM HHOUIETPYEMOro HAPYKHOTO BO3AYXa, M/d.

ITo BbIpaxkeHHio (3) BBIYMCIACTCS PAacXo] TEIUIOTHI HA HArPEB MPHTOYHOTO
HAapY’KHOTO BO3/yXa 10 KOMHATHOH Temmeparypsl t, = +20 T. Dt 3arparsl
termotel Q',,, TaKke BXOAAT B PacdeT TPeOYEMOW TEIUIOBOM MOIIHOCTH CHCTEM
OTOIICHUS.

Nanee mpu momornu Ttabmuusl 1 [1] B 3aBMCHMOCTH OT 3arpar Telia M
JrameTpa TpyOOoIpoBoAa NMpH CpeaHel MOIIMHOCTH TEIUIOBOTO PajnaTropa paBHOM
k=1120 Bt omnpenensercs TeMmmeparypa TEIUIOHOCHTENS B  IOJAlOUIEM
TpyOompoBozne. [Ipu IpOMEXyTOUHBIX 3HAUCHHSAX 3aTpaT TeIula TeMIepaTrypa
OTIPEIEISIETCSI METOJIOM HHTEPIOJISIHH.

Ta6mura 1 —HopMel 3aTpar Teria Tpy6opoBOaaMy BCEPEaUHE TOMENIEHHS C
pacuérrnoii Temneparypoii 20 rpaxycos Ienbcus
HOPMBI 3aTpat Termia, kJx/a (kkan/ud), mpu
TeMIieparype Terionocurens, rp. Lenscus, (cpemmsist

BHEITHUH MOIIHOCTEL Oatapen 1120BT)
ZUaMeTp
TpyO, MM 50 75 100 125

32| 50 (12) | 84(20) 117 (28) 146 (35)
48| 54 (13) | 92 (22) 130 (31) 167 (40)

57| 59 (14) 96 (23) 134 (32) 180 (43)
Ha pucynke 2 mnpencraBieHa MHOTOYPOBHEBAas CHCTEMa YIPABICHUS
TEIJIOCHA0KeHNEM, pa3fei€HHas YCIOBHO Ha 3 B3aMMOCBSI3aHHBIX IOJCUCTEMBI:
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MOACHCTEMAa XHUMHYeCKoit Bogoounctkd (XBO) u momorpeBa TEIIOHOCHUTENS,
MOJICHICTEMa JIHCHETYEPCKOTO KOHTPOJII W YIpaBICHHS IapaMeTpaMu pabOTHI
CHCTEMBI U TIOACHCTEMA NIepeAaydl U paclpeaeIeHHs TeIa MOTPeOnuTeIio

» Iloncucrema nepenadu

TToxcucrema XBO n
TEIIOHOCUTEND U pacnpeaeiIcHus

Imoaorpena TCIJIOHOCUTEIIA |
< TCIl1a HOTp€6I/IT€J'IIO

A

Temmeparypa BOJbI B
o0paTHOM

Temneparypa [TapameTpsl pabOTHI TpyGOMpPOBOIE 3AHMS

TENJIOHOCUTENSA Ha KOTJIa, HACOCOB,

BBIXOJIE U3 KOTJIa noacucteMsl XBO
Pacuérnas
TeMITepaTypa BOIbI
TS 3IaHUS

A 4

HO,HCI/ICTGMa JAUCTICTYCPCKOI'O
KOHTPOJIA U YIIPAaBJICHUA
napamMeTpaMu pa6OTLI CHUCTCMBbI

Pucynok 2 —CTpyKTypa MHOTOYPOBHEBOM CHCTEMBI YIIPABICHHUS
TEIIOCHAOKEHHEM

Kak BumHO Ha pHCYHKE 2, TOICHCTEMa JUCIIETYCPCKOTO KOHTPOIS |
VIpaBJIeHUS] mapaMeTpamu  paboTBl  CHCTEMBI  OCYIIECTBIISIET  YIPaBJICHHE
OCTAJBLHBIMU JBYMs TojcucreMamu. CTpeikaMu MoKa3aH OOMEH JaHHBIMH MEKITY
MOICHCTEMAMH.

Toacuctema XBO u mo10rpeBa TEMIIOHOCUTENST COCTOUT U3 TAKUX MOICHCTEM:

a) mojcucTeEMa MoJaun rasza ( DIIEMEHTHI: Ta30MpPOBOJ U 3aBUKKH, Ta30BBIE
CUETYUKH);

6) mojcucTeMa MOJaYH IEKTPOIHEPTHH (3JIEMEHTHI: JINHUHU DIICKTpoTIepeiady,
MePEKITIOYATENH, DIICKTPOCYETUNKH);

B) KOTJIBI (JIEMEHTHI: TOIKA, TOPENIKa, BEHTHIISALIUS);

r) MOJACHCTEMa aBTOMATHYECKOTO PEryIMpOBaHHs (JIIEMEHTHI: KOHTPOJIBHO-
HU3MEpUTENbHbBIE TIPUOOPHI, PETYJSITOPHI, pelie, yCKOBBIE YCTAHOBKH);

1) TOACHCTEMa YTHIM3AMUM YXOISIIMX Ta30B (IEMEHTHI: YTHIH3aTOP,
TpyOOIPOBOIEI);

€) ToJCuCTeMa TOIauM BOJBI (JJIEMEHTEI: TPYOOIPOBOIBI, 3a/IBHKKH, HACOCHI
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BOJIOMEPBI, PE3ePBHBIii 0aK);

K) TOJCHCTEMa CMATYCHHS BOABI (3JEMEHTBI: TPYOOTPOBOMBI, 3aIBHXKKH,
coJjieBast siMa, HACOCHI);

3) momacucTeMa (UIBTPAIMH BOABI (DIEMEHTHI: TPYOOIPOBOIBI, 3aIBHKKH,
(UIBTPBI, HACOCKI);

M) TIOJICHCTEMA JINKBUAAIIMA KHUCIOPOIa U3 BOIBI (3JIEMEHTHI: TPYOOIPOBOIHI,
3aJBHIKKH, JHAPATOP, HACOCHI).

IMomcucrema mepenaym W paclpeleNicHHs TeIUla MOTPEOUTENI0 COCTOUT U3
CJICIYIOIINX 3JICMCHTOB: 3aJIBIDKKH, CETh TPYOOIPOBOAOB, 3MaHUSA-TIOTPEOUTEIH,
JATYUKU TEMIICPATYPHI, PETYIATOPHI, IPUBOIBI AICKTPHICCKIE MHOTOOOOPOTHEIE. B
JAHHOM CUCTEeMe pealu3oBaHa paboTa HEUETKOTO PEryisATOpa, OCYIIECTBISIONICTO
perynupoBaHue 3aJBIDKKON TpyOompoBoja 3maHus. B 3aBucHMOCTH OT HOMeEpa-
HICHTU(QHUKATOpA AOMa, COIEPIKAIIETO B CBOIO OUYepeahb HH()OPMAIHIO O JOME, €ro
TEPMHUYECKHUX XapaKTePHCTHUKAX, H Pa3HOCTH (haKTHUECKOW W 3aJaHHON TeMIeparyp
BOIBI B 0OpaTHOM TPyOOTPOBOJIE HEUETKUN PETYIITOP (HOPMHPYET YIPABIIAIONICS
BO3ACUCTBHE — Yyroj MOBOPOTa 3aIBIDKKH. I[loka3zaHWS TeMmmepaTrypsl BOIBI B
oOpatHOM TpyOOmpoBOAE 3HaHMSA TOCTYMAlOT OT JaTdWKa TEMIIEpaTypHl,
HaXOJIAIIErOCs B IIEMTH 0OpPaTHOI CBS3H.

Nudpopmanms u3 mnoxacucteM XBO wu momorpeBa TEIUIOHOCHTENS H
MOJICHCTEMBI TIepeiadll W PACIPECIICHHs TEIUIa MOTPEOUTENI0 MOCTymaeT B 0asy
JAHHBIX CHUCTEMBI JHUCIICTUYCPCKOTO KOHTPOJISI M YIIPABJICHUS ITapaMeTpaMu padOTHI
CUCTEMBI IJIsI XpaHCHHS M OOpabOTKU WH(POPMAIKMK O MOKA3aHHUAX CUYETUHKOB,
pacxoja rasa, BOIbI H T. II.

BeiBoabl. B naHHOl craThe ObLTa pa3paboTaHa CTPYKTypa MHOT'OYPOBHEBOI
ABTOMATH3MPOBAHHOW CHCTEMBI YIIPABICHUS TEIIOCHAOKECHUEM KHIIBIX 3[aHHH,
omucaH TOPSAIOK e€ (QyHKIMOHUpOBaHMSA, OOMEH [aHHBIMH MEXAy e&
COCTaBIIIONINMH. JlaHHAs CHCTEMa MOJXKET NPHUMEHSATHCS B IEHTPAIN30BAHHBIX
cucreMax TeruiocHaOkeHus. CucremMa B OTJIMYME OT AaHAJIOTOB MOCTPOCHA HA
TPUHINIAX HEYETKON JIOTWKH W MO3BOJIIET PETyIUPOBATh MMOAvy TeIia B 3TaHUE
HETIOCPEICTBEHHO Iepe]l MOCTYIUICHHEM B HETO TEIUIOHOCHUTENS, YTO HCKIIOYaeT
W3JMITHUE 3aTpaThl TEIUIA W YBEIMYHBACT CKOPOCTh OOHAPYKEHHS YTCYKH B
TeroTpaccax. Vcmonp30BaHWE TOICHCTEMBI  JTUCIETYCPCKOTO KOHTPOIS U
VOpaBJICHUS  TapamMeTpaMu  pabOThIl  CHCTEMBI  TO3BOJIIET  OOCCIICYHTh
ABTOMATHYECKOE BEJICHUE YUETa JAHHKIX O TOJa4e TeIUa.
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