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Cxema TennocHabxeHus KonbinoBCKOro cenbCKkoro noceneHus
Tomckoro panoHa Tomckon obnactu go 2036 roga (Aktyanu3aums Ha 2022 rog)
MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

1. CTpyKTypa 3NIeKTPOHHOW MoAenu CUCTEMbI TeNoCHabXeHusA

OneKkTpoHHasi MoAenb CUCTEMbI TennoCcHabXeHns npeacrtaBngeT cobon COBOKynN-
HOCTb MH(POPMALIMOHHBIX CII0EB, KOTOPbIE, B CBOKD ovepeab, NpeacTaBNsAlT COBOKYMHOCTb
NPOCTPAHCTBEHHbIX OOBEKTOB, OTHOCALLMXCS K Krnaccy B npegenax tepputopun c. Anek-
caHgpoBckoe. CTpykTypa cucTembl TennocHabxeHnsa c. AnekcaHOpOBCKOE MokasaHa Ha

puc. 1.1.
( Cron T'MC )

Cnown Cnon Cnon
«30aHunsa» «Tennocetb» «30HbI»

Puc. 1.1. CTpykTypa 351eKTpOHHOM MOAENN CUCTEMBI TENNOCHAbXEeHUS
c. AnekcaHgpoBckoe

PaboTa aneKkTpoHHON MOAENU CUCTEMbI TennocHabxeHus c. AnekcaHgpOBCKOE OCy-
LwecTBngaeTcda Ha 6ase cnefyowmx Mmogynen:
— TeonHdopmaumoHHas cuctema «Zulu 7.0»;
— [eonHdopmaumoHHas cuctema «ZuluServer 7.0»;
— [MporpammHo-pacyeTHbIN Komnnekc «ZuluThermoy.
PasmelleHne obbekToB ocyLwecTBndeTcs B reonHdopmaunoHHon cucteme (MMC).
Cnown aBnsieTca OCHOBHOW MHGAOPMAaLNOHHOW eOMHNLEN INEKTPOHHOM MOAENN B CUCTEME
Zulu. Crnov npefHa3Ha4eHbl ANg XxpaHeHns rpaduyecknx o6bekToB. BHyTpKU cnos kaxabiv
0b6bekT nmeet naeHtndu- katop (ID obbekTa) —yHMKanbHbIA (B Npegenax crnosi) Homep,
NpUNMCbIBaeMbI NMPOCTPAHCTBEHHOMY OOBEKTY Cnosi, NpuUCBaMBaTbLCA aBTOMaTUYECKW,
CRY>XUT A5 CBA3N NO3ULNOHHOW N HEMO3ULMOHHON YaCTn NPOCTPAHCTBEHHbIX AaHHbIX.
Mmsa cnosa — aTto uma cemenctea pannoB cnos. [laHHoMy cemencTsy ¢oansioB Crnos
ans ynob- ctea paboTbl nonb3oBaTens nNpu Co3gaHuM Cros CTaBUTCA B COOTBETCTBME
TekcToBada cTpoka (Makcumym 40 CMMBOSIOB), UMEHyeMas Nosib3oBaTeSNIbCKUM Ha3BaHNEM
cnos. Pabotaa B cucteme, nonb3oBaTeslb, B OCHOBHOM, OnepupyeT Monb30BaTENbCKUM
Ha3BaHWeM CI1OS.
Mcnonb3yemble Ha3BaHUS CrioeB B 3NIEKTPOHHOM MOAENN CUCTEMbI TensnocHabxe-
HUA c. AnekcaHapoBCcKoe npueeaeHsl B Tabnmue 1.1.

Tabnuya 1.1 — O6o03Ha4YeHnsa cnoes

Monb3oBaTenbCKOe Ha3BaHue HasBaHue B mogenu

Kapta «Cuctema TennocHabxeHus c.

Alex_map
AnekcaHOpoBCKOE»
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Monb3oBaTenbCcKoe Ha3BaHWe HasBaHue B Mmogenu
Cnown «3paHunsa» zdaniya
Cnon «TennoceTb» teploset
Cnown «30Hbl 4eNCTBUSA NCTOYHUKOBY zony

Bbibop pabouero cnosi ocywlecTanseTca ¢ noMmowpbto nons «Paboyee mecTto», pac-
MOMNOXEHHOro B NIeBON YacTu akpaHa (puc. 1.2).
| Pabouee mecto

mPaﬁnm wecto | o] Makere |
- MNpoekTb
=) KapThl
— Kopilovo_new
+@ dorogi
Jlr@ Zdaniya
& nadpisi
+@ seti
718 zona
&) perspekt

Puc. 1.2. Bug nonga «Paboyee mecto»

Cnon «3paHusa» n «30Hbl» SABMAKTCS BEKTOPHBIMU CIIOSIMU U cofepXaT NIMHENHbIe
(MMHWUK, nNonNUNUHUK) 1 nrowagHble (KOHTYPbl, MOMUKOHTYPbI) 0OBLEKTbI (M300pakeHus
3[aH1IN 1 30H OENCTBUSA NCTOUYHMKOB TEMSIOBON SHEPTUMN.

Kaxabli BEKTOPHbLIM Cron nmeeT OuMbnuoTteky cTunen 3anvmBoK Ans NrowagHbIX
0ObEeKTOB M CTUNen Ons NUHEeNHbIX 06beKTOB. Kaxabli BEKTOPHBIA CIOW MOXET UMETb
CcOBCTBEHHYO OMBNMOTEKY TMMOB 06BEKTOB. Kaxkabin TN onucbiBaeT NiowagHon, NMHen-
HbI UM CUMBOSIbHBIA TUMOBOKW rpadmyecknin 0ObLEKT, MEET MoSfb30BaTENIbCKOE Ha3Ba-
HMe N MoXeT ObITb CBA3aH C COBCTBEHHOM CeEMaHTU4ecKon 6a3omn AaHHbIX.

B BekTOpHbIX cnosx «3gaHus» n «30HbI» BCe rpaduyeckne obbekTbl NnpeacTas-
nsawT cobon npocTble rpaduyeckne o6bLEKTbl (NPUMUTUBLI), cogepxalue Bce aTpubyTbl
oTOGpaxeHus BHYyTpu cebs.

[ns KaXxaoro BEKTOPHOro rpadpnyeckoro cnos ob6s3atenbHO A0SMKHbI CyLLEeCTBOBaTb
dannbl ¢ pacwupennem b00 n b01, cogepxalume MeTpuyeckyto MHpopmMaunio 06 ob6bek-
Tax cnos (zdaniya.b0O n zdaniya.b01). [ns kaxxgoro cnos Takke AOSMKEH CyLeCcTBOBaTb
NHOEKCHbIM dpann ¢ pacwupeHvem .pl. B atom danne xpaHutca nHgopmaums o pacnono-
XeHnn 06BEeKTOB Cnos B NPOCTpPaHCTBE ApPYr OTHOCUMTENbHO Apyra. B npouecce pepaktu-
poBaHusa rpaduyeckon mHdopmMaumMm MHAEKCHbIN hbann oBHOBNSETCA aBTOMATUYECKWN.
JTa MHopMaums Ucnorb3yeTcs A5 YCKOPEHUs 3anpocoB, NPOCTPaHCTBEHHOIO aHanmsa
N BblBOAA Crnosi Ha akpaH. Bce channbl crnos AommKHbl HAXO0OUTbCSA B OTAENbHOW nanke
(Hanpumep, Bce dranrnbl crnos «34aHna» HaxoaaTcsa B nanke «Zdaniyay).
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Cnown «TennoceTb» ABNSETCHA pacyYeTHbIM CI0eM CUCTEMbI TENNOCHabXeHnsa Anek-
caHgposckoro CI1. Co3gaHve 1 pegakTupoBaHue MoLenuy TENSOBbIX CeTen OCyLeCcTBNA-
€eTCH B pacyeTHOM cnoe. [ONoNHUTENbHbLIN pacyeTHbIN Con MOXeT OblTb CO34aH NnyTem
BbIMOMHEHUA KOMaHAbl «3adayu — Zulu Thermo — eknadka «Cepesuc» — Co3damb
Hogyr cemby (KHOMKa Ha naHenu ynpasneHus (puc. 1.3).

Y LY EEEEERNT flof0
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Puc. 1.3. BbizoB MeH0 «Zulu Thermo»

Cuctema ZuluThermo nossonseT co3gaBaTtb Knaccupuumpyemble 06bEKTbI, nMme-
lOLLNE HECKOSIbKO PEXMMOB (COCTOSHWUI), Kakgoe M3 KOTOPbIX (COCTOSIHMIA) MMEET CBOW
CcTunb oTobpaxeHus Ha kapTe (cxeme). Npun 3TOM BBOA CETEN NPON3BOAUTCS C aBTOMATU-
4YecKnuMm KoampoBaHuMeM Tonosiornn. HapmcoBaHHasa Ha 3KpaHe ceTb cpasy rotosa Ans To-
MOMOrM4eckoro aHanusa (MHopmaumst 0 CBA3AX Mexay obbekTamu 3aHOCUTCS aBToMa-
TUYECKN).

2. NeonHdopmMaLMOHHaa cuctemMa 3fIeKTPOHHON MoAenu

reonHdopmaumoHHas cuctema (MC) — nHpopmaumoHHas cuctema, obecneynsa-
towast cbop, xpaHeHue, obpaboTky, OCTYN, OTOBpaxeHne n pacrnpocTpaHeHne nNpocTpax-
CTBEHHO-KOOPAMHNPOBAHHBIX OAHHbIX.

MNC copoepXuT gaHHble O NPOCTPAHCTBEHHbLIX 0O0BbEeKkTax B hopme MX LUdpPOBbIX
npeacraBneHnn (BEKTOPHbIX, PacTPOBbLIX), BKOYAET COOTBETCTBYIOLWNN 3agadvam Habop
dYHKUMOHaNbHbIX BO3MOXHOCTEN TMC, B KOTOPbIX peann3yrTca onepaunn reonHdopma-
LUMOHHbIX TEXHONOrMK1, NogaepXusBaeTcs annapaTHbIM, NPOrpaMMHbIM, UHPOPMALVNOHHbLIM
obecneyeHunem. N'MC Zulu 7.0 HanucaHa Ha a3blke nporpammupoBaHus Visual C++, n nos-
BOJSIFET nosiydaTb JaHHble U3 pasnnyHbix nctodHukos BDE, ODBC n ADO.

OcHoBHble Bo3mMoxHocTn T'M1C Zulu 7.0:

— co3gaBaTtb KapTbl MECTHOCTM B pasfiMyHbIX reorpadmnyecknx cuctemax KoopamHat v
KapTorpadu4eckmx npoekuusax, otobpaxartb BEKTOPHblE rpaduveckme gaHHble CO
crnaxusaHvem un 6es;

— co3gaBaTb MoAernb pefnbeda MEeCTHOCTM U CTPOUTb HAa €e OCHOBE M30SIMHUK, 30HbI
3aTonneHusa Nnpodunu u pacTpbl penbeda, paccyntbiBaTb NAowaam n o6bLemsl;

— 93KCnopTUpoBaTb [aHHble U3 cemaHTuyeckonm 6asbl Mnu pesynbTaTbl 3anpoca B
ANEeKTPOoHHY0 Tabnuuy Microsoft Excel nnun ctpannuy HTML;

— NporpaMMHO UMW MO CEMaHTUYECKUM AaHHbIM co3[aBaTb TeMaTU4eckue packpac-
KW, C MOMOLLIbIO KOTOPbIX MEHSAETCHA CTUIb OTOBpaeHns 0O bLEKTOB;

— BbIBOAUTb ANSA BCeX OOBbEKTOB Crosi HAAMUCK UNN BUPKKU, TEKCT HAANUCK MOXET Kak
BpaTbca N3 cemaHTU4eckon 6asbl AaHHbIX, Tak U NepeonpenensTbCa NPorpamMmMHo;
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— cosgaBaTtb U MCMNonb3oBaTb GUBNMOTEKY rpadnMyecKnx 3rIeMeHTOB CUCTEM Tenso-
BOAO-NapO-ra3o-afeKkTPoCHabXeHNsI N PEXMMOB X PYHKLMOHNPOBAHWS;

— co3gaBaTb pacyeTHble CXEeMbl MHXEHEPHbIX KOMMYHUKaUM/A C aBTOMaTU4eCKUM
opMMpOBaHNEM TOMOSNOMN CETU U COOTBETCTBYIOLLMX 6a3 OaHHbIX;

—  W3MEHSATb TOMOSOrn0 ceTeN N peXxnmbl paboTbl €e 3NEeMEHTOB;

— pewaTb Tononornyeckme sagaynm (M3MeHeHue COCTOsSHUS OObekToB (Mepekntoye-
HWS), NOUCK OTKIHOYAOLWLMX YCTPOMUCTB, MOMCK KpaTHanlLmMx nyTen, NOUCK CBA3AHHbLIX
006bEeKTOB, NOUCK KOMeL,);

— Ansa ObICTPOro nepemeLleHns B HY)XHOE MEeCTO KapTbl yCTaHaBnuBaTb 3aknagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpeaeneHHbIM MacluTabom oTobpaxeHnsa m
3aknagka Ha onpegeneHHbln 06BLeKT cnost (BecbMa yaobHO, ecrnn 0BBHEKT - OBUXKY-
LLMCS MO KapTe)).

Zulu npepocTaBnsieT BO3MOXHOCTb MCMOMb30BaTh U paclMpATb CBOK OYHKLMO-
HanbHOCTb ABYMSA crnocobamu — HanmMcaHuMe MoAynen paclmpeHus cuctemsbl (plug-ins)
nUnu ncnonb3oBaHne ActiveX KOMMNOHEHTOB B CBOUX MOTOBbLIX NMPUMOXEHUSIX.

MNCT.OM.70-14.001.005 6



Cxema TennocHabxeHus KonbinoBCKOro cenbCKkoro noceneHus
Tomckoro panoHa Tomckon obnactu go 2036 roga (Aktyanu3aums Ha 2022 rog)
MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

3. PacyeTHbI® MOAYIb CUCTEMbI TENNOCHA0XEeHUA INEeKTPOHHOW MoAenun

MPK «ZuluThermo» npegHasHaveH Ans BbINOSIHEHUSA NHXEHEPHbIX pac4eToB CU-
CTEMbI LIeHTpPanM3oBaHHOro TennocHabxeHns 6onbLoro obbema n ntobon CNOXHOCTH.
CpenctBom pa3paboTkm NporpaMMHO-pacHeTHOro Kommnnekca «ZuluThermo» ssnseTcs
MicrosoftVisual C++.

[Mporpamma npegycMmaTpmBaeT BbIMOMHEHME TennornapasnnM4eckoro pacyeTa cu-
CTEMbl LIeHTPanM30oBaHHOIro TeNOCHabXeHns ¢ noTpebntensammn, NOAKMIYEHHbIMU K Ten-
NIOBOM CETU MO PasriMyHbIM CXEMaM.

CocraB pac4yeToB:
— Hanago4HbIn pacyerT;
— NOBEPOYHbIN pacyerT;
— KOHCTPYKTOPCKWUW pacyer;
— pacyeT TemnepaTypHOro rpaduka;
— MOCTpPOEHME Nbe30METPUYECKOro rpadourka;
— KOMMYTaLMOHHbIE 3a4auu;
— pacyeT HOpMaTUBHBIX NOTEPb Tensa Yyepes U3onsaLnto.

OcHoBon ZuluThermo saBnsietcsa reorpaduyeckas uMHGOpPMaLMOHHAsE cuctema
(TMC) Zulu. ZuluThermo no3BonsieT paccynTbiBaTb CUCTEMbI LIEHTPANM30BaHHOrO Ter-
nocHabxeHus 6onblioro obbema n ndoM cnoxHocTn. PacyeTy nognexaTt TYNMKOBbIE U
KOnbLEeBble CETU (KONMYECTBO KOMeEL B CETU HEOTPAHMYEHHO), a Takke OBYX, TpeX, YeTbl-
pexXTpybHbIE NN MHOTOTPYBHbLIE CUCTEMbI TENNOCHABXEHMWS, B TOM Yucne C NOBbICUTENb-
HbIMWU HACOCHbIMW CTaHUMAMU U OAPOCCENMPYIOWNUMN YCTPOMNCTBaMK, paboTatome oT oa-
HOMO WM HECKOSTbKMX WUCTOYHMKOB. [Mporpamma npegycmaTpvBaeT BbIMOSIHEHUE Tenso-
rmaopaBnnyecKkoro pacyeta CUCTEMbl LEeH- Tpanu3oBaHHOro TennocHabxeHust ¢ noTpebu-
TenamMu, NOAKNIYEHHbIMU K TEMNSIOBOW CETU MO pasnuyHbiM cxemaMm. Vcnonbayotca 34
CXEMHbIX peLleHnst NoAKIYeHns noTpedbuTenen, a Takke 29 cxem npucoeanHenunsa LITTI.
BblwenpuBeaeHHble CxeMbl NOAKNIOYEHUS noTpebuTtenen nogpobHO paccmaTpuBaloTCAa B
«PykoBoacTee nonb3oBatens Zulu thermoy.

PacueT cuctem TennocHabXeHnss MOXeT NPOmn3BOAUTLCA C yH4ETOM yTedek u3 Ten-
NOBOM CETU U cUCTeM TennonoTpebneHus, a Takke TENNoBbIX NOTepPb B TpybonpoBoaax
TennoBon cetn. PacyeT TennoBbixX NoTepb BegeTcs MMbo No HOPMAaTUBHBLIM NOTEPSM, Nn-
60 No hakTMYeCcKoOMy COCTOSAHMIO U3onsauMn. PesynbtaTbl pacyeToB MOryT ObiTb 3KCMOpP-
TnpoBaHbl B MS EXxcel, HarnagHo npefcTaBneHbl C NOMOLbLI0 TEMaTUYECKOW pacKpacku 1
nbe3omeTpuyecknx rpadukoB. Kaptorpaduyeckmn matepman M cxema TennoBblX ceTeun
MOXeT ObITb 0hOpMIieHa B BUAE AOKYMEHTA C UCNOSMb30BaHMEM MaKeTa neyartu.

3.1. AnemMeHTbl Moaenun CUCTEMbI TeNNOCHaGXeHUsA

MaTtematnyeckas moaenb npeacraBndeT cobon CBA3aHHbIN rpady, roe yanamu sie-
naTcs o6beKTbl, a gyraMmu rpada — y4acTkm TennoBon cetu. Kaxabin o6bekt matematu-
Yeckon Moenn OTHOCUTCH K onpeneneHHOMY TUMy, XapaKTepusyrowemy OaHHYH UHXe-
HEPHYI0 CeTb, U UMeeT pexuMbl paboTbl, COOTBETCTBYKOLWIMNE €ro (PyHKUMOHANbHOMY
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Has3HayeHuto. Tennoesas ceTb BKMOYaeT B cebsa cnegyouime OCHOBHblE OOBLEKTbl: UCTOY-
HWK, y4acTOK, noTpebutenb u y3nbl: UeHTpanbHbin TennoBon nyHKT (LITTT), HacocHyro
CTaHLUMIO, 3anopHO-perynmpyoLLyo apmaTypy, U gpyrme anemeHTol. HecMoTps Ha To, 4TO
Ha ydacTke MOXeT ObITb M nogaroLwmn n obpaTHbIN TpybonpoBoa, Nonb3oBaTesnb n3obpa-
XaeT y4yacCTOK CeTu B OOHY NMHMI0. OTO BHELLHee npeacTtasneHne cetu. MNepean Havanom
pacyeTa BHeLWHee NpeAcTaBreHne cetn, B 3aBMCMMOCTM OT TUMOB U PEXMMOB 3NIEMEHTOB,
cocTaBnslowmnx cetb, npeobpasyeTcs (KOAUpyeTcs) BO BHYTPEHHeEE NpeacTaBreHune, no
KOTOPOMY U NPOBOAMTCS pacyer.

Kaxablhi aneMeHT mogenn TEnnoBOW CeTU coaepXuT 6asy AaHHbIX, coaepXKallyto
HeobGxoaumMyto MHdopmauuto. Tabnuubl 6a3 gaHHbIX ANA 3EeMEHTOB MOAENW TENmoBOW
ceTu npmBedeHbl B Tabnuuax 3.1-3.7.

3.1.1. UCTOYHUK TEeNnsIOBOWN 3IHEPruun

NCTOYHUK — 3TO CMMBOJSbHbBIA OBBLEKT TEMNSIOBOW CETU, MOOENUPYIOLLMIA PEXUM pa-
00Tbl KOTENbHON. B MaTemaTnyeckon mMoaenn UCTOYHUK NpeacTaBnsieTca ceTeBbiM HACO-
COM, CO3JaloLliMM pacnofiaraemblii Hanop, M NOAMUTOYHLIM HACOCOM, OMpPeaensioLLMM
Hanop B obpaTHOM TpybonpoBoae. BHewHee n BHyTpeHHeEE NpeacTaBreHne UCTOYHMUKA
nokasaHo Ha pucyHke 3.1.

;L *
I A MoTpebiTens
h . ¥ “\Cemnm'i HacoC
7 \

I R\mﬂﬂlﬂﬂﬂﬂhlﬁ Hacoc

Puc. 3.1. BHewHee (cneBa) n BHyTpeHHee (cnpasa) npeacTaBrieHne NCTOYHNKa
CemaHTnyeckas 6a3a gaHHbIX anemeHTa «cTouHMK» npmBeaeHa B tabnuvue 3.1.

Tabnuua 3.1 — basbl AaHHbIX ANA anemMeHTa « /cmoYyHUK»

MapameTp 3Ha4yeHue

HanmeHoBaHue npegnpu- | 3agaeTtcsa nonb3oBaTesniem

ATUS

HanmeHoBaHue uctodHn- | 3agaetcs nonb3oBatenem

Ka

Homep ncto4vHuka 3agaeTtcs nonb3oBarenem umdpown. Nocne BbINOSHEHUS pac-
4YEeTOB NMPUCBOEHHbI HOMEP NUCTOYHMKA ByaeT nponucaH y
BCeX 0OBEKTOB, KOTOPbIE ByayT 3anUTaHbl OT 4AHHOW KOTESb-
HON
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MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

MapameTp

3HauyeHue

["eopgesnyeckas oTMeTKa,
M

3apaeTca oTMeTKa ocu (Bepxa) Tpybbl, BbIXoAsLLEN N3 AaH-
HOro UCTOYHMKA, MOXET aBTOMaTU4eCKN ObITb CHMTAHA CO
cnosi penbeda

PacuyeTHas TemnepaTtypa
B nogatowem Tpybonpo-
Boge, °C

3agaeTcs pacyeTHOe 3HaYeHUe TemnepaTypbl CETeBOW BOAbI
B moAatoLem TpyGonpoBoae, Ha KOTOpoe Gbifo BbIMOTHEHO
NMPOEKTMPOBAHNE CUCTEMbI LIEHTPanM3oBaHHOro TennocHab-
KEHUS

Pac4yeTHas TemnepaTtypa
xornogHomn sogbl, °C

3apaeTca pacyeTHasa TemnepaTtypa X0f104HOM BOOONPOBOA-
Hou BoAbl. MakcumanbHoe 3HavyeHue 20°C. MuHumanbHoe
3Ha4YeHme 1°C.

PacuyeTHas TemnepaTtypa
Hapy»xHoro Bosagyxa, °C

3afaeTca pacdyeTHOE 3Ha4YeHue TemnepaTypbl HAapY>XHOro
BO3Ayxa, KoTopoe npuHMmaeTcs B cooTBeTcTBumn co CHwuIT.
MwuHuMansHoe 3HayYeHune -60°C.

TekyLaa Temnepartypa
BOAbl B nogaroLlem Tpy-
6onposogae, °C

3apaeTcsa Tekylwasa Temnepartypa Bogbl B nogatowiem Tpybo-
npoBoge (Ha BbIXOAe N3 NCTOYHUKA). [laHHOE 3HaYeHue
AOMMKHO 065a3aTenbHO 3a4aBaTbCsA NPU BbINOIHEHMM NOBe-
POYHOro pacyeTta.

Tekywaa TemnepaTtypa
Hapy»xHoro Bosagyxa, °C

3agaeTca Tekyllas TemnepaTypa HapyXHoro Bo3ayxa. [aH-
HOe 3HayeHue JOMKHO o0bs3aTenbHO 3a4aBaThCs NpPU BbINos-
HEeHVM NOBEPOYHOro pacyeTa.

Pac4yeTHbINM pacnonarae-
MbI HAnop Ha BbIXo4e 13
NCTOYHMKA, M

3apaeTca pacyeTHbIN pacnonaraemMbii HANop Ha BbIXo4e M3
NCTOYHMKA (pa3HOCTb MexXay AaBreHMeM B nogatowem u
AaBneHnem B obpatHom TpybonpoBogax). MakcnmansHoe
3Ha4eHune 250 M. MnHumanbHoe 3HayeHne 1 m

Pac4yeTHbIN Hanop B 00-
paTHOM TpybonpoBoae Ha
NCTOYHUKE, M

3apaeTtcsa pac4yeTHOEe 3Ha4YeHne Hanopa B 06paTHOM pr60-
npoBoae Ha NCTOYHUKE. Pac4yeTHbIN Harnop B 06paTHOM TPY-
6OI'|pOBO,E|,e 3ajaeTCd C y4eToMm reo4e3nyeckon OTMETKU pac-
NOJ1IOXEHNA NCTOYHUKA.

Pexnm paboTbl UICTOYHMK-
Ka

BbibupaeTtca ns cnnucka pexunm paboTbl MICTOYHMKA.

MakcumanbHbIn pacxon
Ha NoanuTKy, T/4

3apaeTcs MakcMMarnbHbIA pacxod Boabl Ha noanuTky. Uc-
Nonb3yeTcs TONbKO B TOM Clny4ae, Koraa pexum paboTbl Uc-
TOYHUKA «[llognuTka orpaHuyeHa 3agaHHbIM 3HaYeHneM»

YcTtaHoBneHHasa Tenno-
Bas MOLLHOCTb, kan

[laHHOe none nucnonb3yeTcs Afs pacyeTa aBapumnHoON cutya-
U1K, Koraa NoaKyYeHHasn Harpyska 6ornblue ycTaHOBNEHHOM
Ha UCTOYHMKE.

MNpogomKknTensHOCTb pa-
00Tbl CUCTEMbI TENMo-
cHabxeHunsa

BbibrpaeTcsa u3 cnmcka 4ncno 4acoB paboTbl CUCTEMbBI TEM-
nocHabxenusa B roa: meHee 5000 nnn 6onee 5000 yacos

CpegHerogoBasi Temne-
paTypa BoAbl B nogato-
wem Tpybonposoae, °C

3apaeTcsa cpegHerogoBasi Temnepartypa BoAbl B MOAAOLLEM
Tpybonposozge.
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Cxema TennocHabxeHnss KonbinoBCKOro CenbCKOro nocerneHmns
Tomckoro parnioHa Tomckon obnactu go 2036 roga (Aktyanmsaums Ha 2022 roa)
MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

MapameTp

3HauyeHue

CpepnHerogoBagda Temne-
paTypa BoAbl B 06paTHOM
Tpybonposoge, °C

3apaeTca cpegHerogoBas Temnepartypa BoAbl B 06paTHOM
TpybonpoBoae

CpeaHerogoBas Temne-
paTypa rpyHTa, °C

3apaeTcs cpeaHerogosasi TeMnepartypa rpyHTta

CpepnHerogoBagd Temne-
paTypa Hapy>HOro BO3-
ayxa, °C

3apaeTca cpeaHerogoBasi TeMrnepaTypa Hapy»XHOro Bo3ayxa

CpeaHerogoBasi Temne-
paTypa Bo3ayxa B noapa-
nax, °C

3apaeTca cpeaHerogosasi TeMnepaTtypa Bo3ayxa B nogsanax

Tekywaa TemnepaTtypa
rpyHTa, °C

3apaeTcs Tekyllas TeMmnepartypa rpyHTa

TekyLaa Temnepartypa
BO3ayxa B nogganax, °C

3apaeTcs Tekyllas TemnepaTtypa Bo3dyxa B noaeanax

B cucteme TennocHabxeHus c.AnekcaHgpoBckoe KoTtenbHble Ne 1-3, 5, 6, AJl-
MYMI™ o6beanHeHbl ogHOM TENOBOW ceTbio. [1py BbINOSTHEHUN PacveTOB CEKLMOHUPYHO-
LMe 3a0BWXKKM 3aKpbITbl U pacyeT BedeTcs Ans cnyyas, Korga B ogHoW 30He paboTtaet
OQVH UCTOYHUK TennoBoun aHeprun. MogenupoBaHue crnyvyaeB paboTbl HECKONbKUX UCTOY-
HWKOB TEMNSIOBOW 3HEPrnn Ha OOHY CEeTb OCYLLECTBMNAETCHA MyTEM U3MEHEHUS pexuma pa-
BOTbl CEKLNOHUPYIOLLNX 3a0BUXKEK.

BHelwHee 1 BHyTpeHHee npeAcTaBfeHne UCTOYHWMKa ANdA criyyas, Korga Ha OgHy
TENnoByk ceTb paboTaeT HECKONBbKO MCTOYHUKOB, MOKa3aHO Ha pUcyHke 3.2.

‘ Morpedurent
I

~

CeteBoil Hacoc

CeteBoil Hacoc

1
A
i
L
A
[

/ R'\I'Ion NUTOYHEIR

Hacoo

N

! “\I'Io,nn MTOMHIR

HacoC

1
A
1
I
A
I

b
MoTpedurens

Puc. 3.2. BHelwHee (BBEpXY) U BHYTPEHHee (BHU3Y) NpeAcTaBneHne NCTOYHUKOB B Cy-
Yae Mx COBMECTHOW paboTbl Ha OOHY ceTb

I'IpM pa60Te HECKOJIbKMX MCTOYHMKOB Ha CeTb OAUH N3 HNUX MOXET BbICTYMNaTb B Ka-
YyecTBe MUKOBOW KOTENbHOW, BHELUHEE U BHyTpEeHHee npencrtaBrnieHne anda 3T1oro cny4das

rnokasaHo Ha pucyHke 3.3.
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Puc. 3.3. BHewHee (BBEPXY) U BHYTPEHHEE (BHU3Y) NPEeACTaBEHNE NCTOYHUKOB B Chy-
Yyae NMKOBOW pe3epBHOWN KOTESTbHOM

Ecnu B ceTn oguH UCTOYHUMK, TO OH nNogaepxuBaeT 3agaHHOe AaBneHue B obpat-
HoM TpybonpoBoae Ha BXxo4e B MCTOYHWK, 3afaHHbIA pacnonaraeMblil Hamop Ha BbIXOAe
N3 UCTOMHMKA W 3adaHHYl0 TemnepaTtypy TennoHocutens. PasHuua mexagy CyMMapHbIM
pacxogom B nogarowmx TpybonpoBogax U cyMMapHbIM pacxodom B obpaTtHbIX TpybGonpo-
BOOAX Ha UCTOYHMKE onpedensieT BenuyunHy nognuTtki. OHa e paBHa CyMMe BCEX yTedek
TeNnnoHoCUTEnNs n3 cetu (3agaHHble OTOOPbI U3 y3MOB, YTEYKN, PACXOA Ha OTKPLITYHO CU-
ctemy 'BC).

Ecnu Ha ogHy ceTb paboTaeT HeCKONbKO MCTOYHWUKOB, TO B OOLLEM criydae TOSbKO
Ha OOHOM M3 UCTOYHWMKOB C NOAMNUTKON MOXHO OOHOBPEMEHHO MOAAEPXKMBATL U LaBNEHVe
B obpaTHOM TpybonpoBoAde M pacrnofnaraemMblii Hanop Ha BbixoAe. Y ocTanbHbIX UCTOYHU-
KOB C MOAMWUTKOM MOXHO MnoadepXvBaTb TONbKO AaBreHve B obpaTHom TpybonpoBoae.
Mpun paboTe HECKONBbKUX NCTOYHMKOB Ha OOHY CETb HEKOTOPbIE NCTOYHUKN MOTYT HE UMETb
noanuTKW. Ha Takmx UCTOYHMKaxX AaBneHvne B obpaTHoM TpybonpoBoae He UKCUpyeTes U
NoAAepPXMBaTbCA MOXET TOMbKO pacnonaraemMblin HaMnop.

Mpu paboTe HEeCKONbKNUX NCTOYHUKOB OOUH UCTOYMHUK MOXET 3adaBuTb APYron, 3a-
[AaHHble JaBMNeHUs U Hanopbl MOrYT OKa3aTbCA HEJOCTUXUMbI. OTO 3aBUCUT OT BEUYMHbI
NOANWUTKN, OT KOHMUrypaumm cetn, oT conpoTMBneHun Tpybonposodos u T.4. B kaxgom
KOHKPETHOM Crly4ae 3TO MOXET rnokasaTb TOMNbKO pacyeT.

3.1.2. YyacToK TennoBou ceTu
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[eomMeTpmyeckn y4yacTok npencraBnseT cobor nomanyro nuHuio. Jliobaa nomaHas
nMeeT Kak MUHUMYM [1IBe BEPLUMHbI — HAa4arno 1 KoHew, y4actka. BeplnHel nomaHon mexay
HayanoM 1 KOHLIOM y4acTKa HasblBalOTCH TOYKM Meperioma, C NoOMOLLbI0 KOTOpbIX 0603Ha-
YyalT NOBOPOThbI y4acTka, KoMneHcaTopbl. Ha yyactke MOXeT OblTb HEOrpaHUYEeHHOe KO-
nu4ecTtBo ToYek nepenoma. lpn pucoBaHMM yvyacTka BO3MOXHbI BCE BCromMoraTtesnbHble
YHKUMKN, YTO M NPU M300pPaKEHMM NOMaHON NHMK. (CM. noapobHee B pykoBOACTBE MO
MMC Zulu).

[ByxTpyOHas TennoBas ceTb M300paxkaeTcss B OAHY NnuHMIo. [1na mogenupoBaHus
MHOFOTPYOHbIX CXeM TEeNMOBbIX CETEN y4acTKM MOryT UMEeTb pasHble pexunmbl paboTbl,
HanNpuUMep, «OTKMOYEH MNOAAKLWNAY WUNU «OTKNOYEH obpaTHbIny. Pexnmbl paboTsbl
TpybonpoBOAOB NpMBEAEHbI HA PUCYHKe 3.4.

- Bxnioyenw: 0ba Tp-ga

BeiknwoyeHsl 0ba Tp-aa

- OTtrniouex obpaTtHeId Tp-4

- OTenioueH nogalowwia Tp-a
Puc. 3.4. Pexnmbl paboTbl TpybonpoBooB

YyacTok 0b6sa3aTenbHO OOMKEeH HaudMHATbCA U 3aKaHYMBATbCA OOHUM M3 TUMOBbLIX
y3noB (06bEKTOM ceTn).

YcnoBus 3aBepLUEeHUs y4acTka:

— PasBeTBneHne — meHsieTCA pacxog;

— W3meHeHne gnameTtpa — MeHSETCA CONPOTUBIEHNE;

— CwmeHa Tuna npoknagku (KaHanbHas, 6eckaHanbHasi, BO34yllHAdA) — MEHSATCS
TennoBble NOTepY;

— CwmeHa Buga usonauumn (MMHepanbHasi Bata, NeHONONUypeTaH U T.4.) — MEHSIOTCS
TEennoBble NOTEPY;

— CmeHa coCTosiHUA n3onsauumn (paspyLleHune, yBriakHeHne, obBncaHme) — MeHsTCA
TEennoBble NOTEPW.
basbl gaHHbIX ANg anemeHTa «Y4acToK TENSI0BOM ceTuy npmBeaeHa B Tabnuue 3.2.

Tabnuua 3.2 — basbl gaHHbIX ANs anemMeHTa « Yyacmok mernsiosol cemu»

MapameTp 3Ha4yeHue

3apaeTcs HaMMeHoBaHWe Havana yyYactka (HaMMeHoBaHue
yana, TennoBoi Kamepbl, C KOTOPOW AaHHbIN y4acTOK Ha4YnHa-
etcs). MNpy HaNUYUM HaMMEHOBaHWIA Y3MOBbIX 06 bEKTOB, BO3-
MOXXHO aBTOMaTU4YeCckoe 3arnosfiHeHe Ha3BaHUs Hayana u
KOHLIa yyacTka.

HanmeHoBaHMe Havyana
yyacTka

3apjaeTcsa HavMeHoBaHMe KoHUa yyYacTka (HauMeHoBaHue y3-
na, TensioBon KaMepsbl, C KOTOPOUW AaHHbIA y4aCTOK HAYNMHaET-
cs). [pn HanMuMM HaumeHoBaHUI y3NoBbIX 06 bEKTOB, BO3-
MO>XHO aBTOMaTM4YeCKoe 3anorHeHne Ha3BaHua Havana u
KOHLa y4acTka.

HanmeHoBaHue KoHua
y4yacTka
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MapameTp

3HauyeHue

[nvHa yyacTka, m

3apgaeTcsa AnuHa yyacTtka B NnnaHe ¢ y4eToM AfnuHbl [1-
06pa3sHbIX KOMNeHcaToOPOB. [JaHHOE Mosie MOXHO 3anoSfIHUTb
aBTOMaTM4YeCKW, B3SIB ANMHY y4acTka Cc kapTbl B MacLuTabe.

BHyTpeHHUn guameTp no-
fatoLero Tpybonposoaa,
M

3apaeTcs BHYTPeHHUI AvameTp nogatolero Tpybonposoaa

BHyTpeHHWU gnameTp 06-
paTHoro Tpy6onpoBoaa, M

3apaeTca BHYTPEHHUN anameTtp obpaTHoro Tpybonposoaa

Cymma koappuumeHToB
MECTHbIX CONPOTUBIIEHUN
nogatowiero Tpybonposo-
aa

3apaeTtca cymma KOagULIMEHTOB MECTHbBIX CONPOTUBIIEHUIA
nogatowero Tpybonposoaa. MoxeT ObITb aBTOMaTU4ECKN 3a-
nnucaHa npu paboTte co CNpPaBOYHUKOM MO MECTHbLIM COMPO-
TUBMNEHNAM.

MecTHble conpoTnBNeHUs
nogatowiero Tpybonposo-

aa

B cny4yae, ecnn cymma k03hpmUMEHTOB MECTHbIX COMPOTUB-
neHWn Ha nogatowem Tpybonposoae HeEM3BECTHA, a N3BECT-
Hbl KOFTMYECTBO M BUAbI MECTHbBIX CONPOTUBMEHUIA, TO C NO-
MOLLbIO AAHHOIO Morisi MOXKHO paccynTatb CyMMy KOadhpumum-
€HTOB MECTHbIX CONPOTUBIIEHUM.

Cymma koadppuumeHToB
MECTHbIX CONPOTUBIEHUN
obpaTtHoro TpybonpoBoaa

3apaeTtca cymma KoadULIMEHTOB MECTHbBIX CONPOTUBIIEHNI
obpaTtHoro Tpybonposoaa. MoxeT 6bITb aBTOMaTUYECKUN 3a-
nnucaHa npu paboTte co CNpaBOYHUKOM MO MECTHbLIM COMPO-
TUBINEHUSAM.

MecTHble conpoTnBneHus
obpaTtHoro Tpybonposoaa

B cnyyae, ecnn cymma k03hpUMEHTOB MECTHbIX COMPOTMB-
neHun Ha obpaTtHom TpybonpoBoae HEN3BECTHA, a U3BECTHbI
KONMMYECTBO M BUObl MECTHbIX COMPOTUBIIEHUIA, TO C MOMOLLbIO
AAHHOro Nonsi MOXHO paccynTatb CyMMy KO3hdumLumMeHToB
MECTHbIX CONPOTUBIIEHUN.

LLlepoxoBaTocTb noaato-
Lero Tpybonposoaa, Mm

3agaeTcs 3HadYeHune LiepoxoBaToCTn noaarLllero pr60r|po-
BOAa.

LLlepoxoBaTocTb o6paTHO-
ro Tpybonposoga, Mm

3apaeTca 3HayeHue WwepoxoBaTocT obpaTHoro Tpybonpo-
BOAA.

3apacrtaHue nogatoLero
Tpybonposoga, Mm

3apaeTcsa nonb3oBaTenem BenMYnHa 3apacTtaHus nogatowe-
ro Tpybonposoga. 3apactaHue TpybonpoBoaa NnpuBoguT K
YMEHbLUEHWNI0 BHYTPEHHEro AnameTpa TpybonpoBoaa u pes-
KOMY YBEITMYEHUIO rnapaBnmnyeckmx noTepb

3apacTtaHune obpaTHoro
TpybonpoBoga, Mm

3apaeTcsa nonb3oBaTeNnem BenvMumMHa 3apactaHmsa obpaTHoro
TpybonpoBoaa.

KoadpdpmumneHT mectHoro
COMpOTUBNEHUA nogato-
Lwero Tpybonposoaa

Ecnn MmecTHble CONpOTUBNEHMS HEU3BECTHbI, TO B 3TOM CIy-
Yyae nonb3oBaTeNlb MOXET YBENUYNTb OENCTBUTENbHYIO ANn-
Hy TpybonpoBoaa AobaBneHnem 3KBMBaNeHTHOW ANWHbI, Xa-
pakTepusyoLen NoTepn B MECTHbIX CONPOTUBINEHMSX.

KoadppumumneHT mectHoro
conpoTMBNEHus obpaTHO-

Ecnu mecTHble conpoTuBIiieHnA HEN3BECTHbI, TO B 3TOM CIly-
Yae noJib3oBaTeslb MOXET YBENTUYUTDb ,EI,EIZCTBI/ITGJ'IbHyI-O ann-
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MapameTp

3HauyeHue

ro Tpybonposoaa

Hy TpybonpoBoaa fo6aBneHMemM SKBMBaNEHTHOWM ANVHbI, Xa-
pakTepusytoLen NoTepn B MECTHbLIX CONPOTUBIEHMSX.

ConpoTtueneHne nogato-
wero Tpybonposoaa,
M/(T/4)*2

3apaeTcs nonb3oBaTenem BenMynHa conpoTUBeHns noaa-
towero Tpybonposoaa. [laHHas BenuynHa 3agaeTcs ans
YTOYHEHMSI MaTeMaTU4YecKkon Moaenu B criyvae, ecnm 6binm
npoBedeHbl 3amepbl pacxoaa TENNIOHOCUTENS U AaBeHNs B
Havarne u KoHLe y4yacTka CeTu.

ConpoTueneHne obpat-
Horo Tpy6onpoBoaa,
M/(T/4)*2

3apaeTca nonb3oBaTenemM BeNUYMHa conpoTMBreHnsa obpar-
Horo TpybonpoBoaa.

Pasgenutenb 30H cTaTu-
YeCKOoro Harnopa

3apaeTcsa nNpu3Hak pasgeneHus 4aHHbIM y4acTKOM CETU Ha
30HbI C pa3HbiM CTAaTUYECKUM HanopoM: 1 - oT Hayarna y4yacT-
Ka HauMHaeTcsl HoBasl 30Ha, 0 MM nNycTo - pasgenexHve Ha
30HbI OTCYTCTBYET.

Bua npoknagku Tennosomn
cetn

Bua npoknagku Tennoson ceTu BbIbnpaeTcs 13 Bbinagatolle-
ro crmcka.

HopmaTuBHble noTepu B
TEennoBon ceTun

Bb|6|/|paeT09| 13 CrNnckKa, No HopMaTnBaM Kakoro roga crnegyert
CYHNTATb HOPMATUBHbIE TEMNJ10BbIE MOTEPU

MonpaBoYHbIN KO3 PU-
LUMEHT Ha HOPMbI TENJo-
BbIX MOTEPb AN18 nogato-
wero Tpybonposoaa

3apgaeTtca nonb3oBaTenem no pesynbraram TemnepaTypHbIX
UCNbITAHWIA, €CNN TemMnepaTypHble UCMNbITaHWUSA He NPOBOAN-
NNCb, NONPaBOYHbIN KO3IMPUUMEHT HA HOPMbI TEMNSTOBLIX MNO-
Tepb NpuUHMMaeTcs pasHbiM 1.0

MonpaBoYHbIN KO3 PU-
UWEHT Ha HOpPMbI Tensio-
BbIX NOTepb Ansi obpaTHo-
ro Tpybonposoaa

3agaeTtca nonb3oBaTenem no pesynbraram TemnepaTypHbIX
NCMbITaHWI, eCriv TemnepaTypHble UCNbITaAHUS HEe NPOBOAM-
NNCb, NONPAaBOYHbIN KOIPPULMEHT HA HOPMbI TEMMOBBIX MO-
Tepb NpuHMMaeTcs pasHbiM 1.0

Bua rpyHTa

BbibupaeTcs 13 cnuncka Bug rpyHTa.

nMyBuHa 3anoxeHus Tpy-
Gonposoaa, m

"MyBuHa 3anoxeHunsa TpybonpoBoaa OT OCU 4O NOBEPXHOCTH
3emMnu 3agaeTcsd nonb3oBaTenemM

Tennons3onsiuMoHHbIN Ma-
Tepwan nogaroLero Tpy-
bonpoBoaa

BbiGupaeTcs 13 cnvcka Tennou3onauMoHHbIA Matepuan no-
[arolero TpyGéonposoaa.

TennonsonaumMoHHbIN Ma-
Tepuan obpaTtHoro Tpy-
6onpoBoaa

BbibupaeTtca ns cnucka TennonsonaumoHHbIN MaTtepuman 06-
paTHoro TpybonpoBoaa.

TonwuHa naonsayum no-
Aatouero Tpybonposoaa,
M

TonuwmHa nsonaumm nogarowero pr60I'IpOBOL|,a 3aaeTcAd
nornb3oBaTtesyieM

TonwuHa naonaymm ob-
paTHoro Tpy6onposoaa, M

TonwmHa nsonaumm obpaTtHoro TpybonpoBoga 3agaeTcs
nonb3oBaTenem

TexHu4eckoe cocTogHmne
n3onaumn nogatoLliero

BbiGrpaeTcs 13 BbinagaloLwero cnucka CoCcTosiHMe Tennounso-
NSLMOHHOIO MaTepuana nogatoilero Tpyéonposoaa.
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MapameTp

3HauyeHue

Tpybonposoaa

TexHn4yeckoe cocTossHne
n3onsumm obpaTtHoro
Tpybonposoga

BbibupaeTcsa 13 BbinagaroLLEro crnncka CocTosiHue Tennounso-
nsauMoHHOro Matepuana obpartHoro Tpybonposoaa.

Pacctosinne mexay ocs-
MU TpybGonpoBOAOB, M

3apgaeTcs nonb3oBaTenem paccTosiHie Mexay ocsaMu Tpyoo-
NpoBOAOB

BbicoTa kaHana, m

3apaeTcsa nonb3oBaTenem B 3aBUCUMOCTU OT Mapku kaHana v
yCIrOBHOro anametpa Tpyo

WnpuHa kaHana, m

3apaeTtca nonb3oBaTenem B 3aBMCUMOCTM OT Mapku KaHana u
yCIOBHOro Anametpa Tpyo

[lononHuTenbHble NoTeEpU
Tenna nogarowero Tpy-
B6onposoaa, Kkan

Hapsigy ¢ TennoBbiMU NOTEPSIMU Yepe3 U30MALMI0, UMEETCS
BO3MOXHOCTb 3aaBaTb AOMNOSHUTENbHbIE (PUKCUPOBAHHbIE
Tennosble NoTepu. ATy BO3MOXHOCTb MOXHO MCMONb30BaTb,
Hanpumep, AN Mo4enupoBaHus oTbopa Tenna B cryyae
Tpy60onpoBOAOB-CNYTHUKOB

[ononHuTtenbHbie NOTEPU
Tenna obpaTtHoro Tpybo-
npoBoga, Kkan

Hapsigy ¢ TennoBbiMU NOTEPSIMU Yepes U30MALMI0, UMEETCS
BO3MOXHOCTb 3aaBaTb AOMNONHUTENbHbIE PUKCUPOBAHHbIE
TennoBble NoTepu. ATy BO3MOXHOCTb MOXHO MCMONb30BaThb,
Hanpumep, ANs MoAenupoBaHna oTbopa Tenna B criyyae
Tpy60onpoBOAOB-CNYTHUKOB

LLlepoxoBaTtocTb nogato-
ero Tpybonposoaa
(KOHCTPYKTOPCKUN), MM

3apaeTca kKO3 PULMEHT LLEPOXOBATOCTM NogatoLlero Tpybo-
npoBoAa (TONbKO NPW BbINONTHEHUN KOHCTPYKTOPCKOro pacye-
Ta TennoBon ceTn).

LepoxoBatocTb ob6paTHO-
ro TpybonpoBoaa (KOH-
CTPYKTOPCKUI), MM

3apaeTca KO3PULMEHT LLepoxoBaTocTn obpaTHoro Tpybo-
npoBoAa (TONbKO Npu BbINONHEHUM KOHCTPYKTOPCKOro pacye-
Ta TennoBon ceTn).

OnTmanbHas CKopoCTb B
noaaroLLem (KOHCTPYK-
TOpCKMI), M/c

3apgaeTcs, Npu NPOBEAeHNM KOHCTPYKTOPCKOro pacyeTa no
CKOPOCTSAIM, ONTUMarbHas CKOPOCTb Ars nogaroLlero Tpy6o-
NnpoBoAa AaHHOro y4yacTka

OnTumanbHas CKOpoCTb B
obpaTHOM (KOHCTPYKTOp-
Ckui), m/c

3apaeTcs, Npy NpoBeAEHUN KOHCTPYKTOPCKOro pacyeTa no
CKOPOCTSAM, ONTMMaribHasi CKOpOCTb Afisi obpaTHoro Tpybo-
npoBo4a AaHHOro y4yacTka

YnaenbHble NNHEWHbIE NOo-
Tepu nogaroLero (KoH-
CTPYKTOPCKMI), MM/M

3apaeTcs, Npu NpoBeAeHNM KOHCTPYKTOPCKOro pacyeTa no
yaenbHbIM NOTEPAM, yAenbHble NMHEHble NoTepu AN Mno-
[atouero TpyGonpoBoaa AaHHOro yyacTka

YnaenbHble NNHEWHbIE NOo-
Tepu obpaTHOro (KoH-
CTPYKTOPCKUIA), MM/M

3apaeTcs, Npu NpoBeAeHNM KOHCTPYKTOPCKOro pacyeTa no
yaenbHbIM NoTepsaM, yaernbHble NMMHeNHble noTepu Ansa 06-
paTHOro TpybonpoBoaa AaHHOro yYacTka

CopTtameHT

YkasbiBaeTcst HAbop guameTpoB, KoTopble ByayT noabupatb-
Csl NPU NPOBEAEHNM KOHCTPYKTOPCKOro pacyeTa.

BcnomoraTtenbHbii y4acTOK — 3TO JIMHEWHbIA OOBLEKT MaTemMaTU4ecKoW Moaenu,
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Cxema TennocHabxeHnss KonbinoBCKOro CenbCKOro nocerneHmns
Tomckoro parnioHa Tomckon obnactu go 2036 roga (Aktyanmsaums Ha 2022 roa)
MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

UMerLWnn aBa pexnma paboTbl. BcnomoraTenbHbln y4acTok (YkasaTernb yana uaMepeHuns
perynatopa) npu UCrnonb3oBaHUM ero C perynatopamu AasBneHus «4o cebay» n «nocrne
cebsi» ykasblBatOT MECTO KOHTPONMpyeMoro napameTpa. BcnomoratenbHbIn y4acTok Ans
LTI  onpegensier Havano  TpybonpoBOoOOB  ropsvero  BOAOCHaOXeHus  npwu
YeTbIPEXTPYOHOM TennoBown cetu nocne LTI,

Mpumep ucnonb3oBaHUs BcnomMmoraTtenbHoro yvactka nocne LTI npvBeneH Ha
pucyHke 3.5.

BcnomoratensHbIi
yuacTok ans LT

A 5

Puc. 3.5.BcnomorateneHbi yqactok nocne LTI

TennoBasi ceTb MOXeET ObITb U300OpakeHa cXxeMaTU4yHO, NP 3TOM HEeBaXHO, ByayT
N1 KoopauHaThl y3noB (0ObEKTOB TEMNSIOBOW CETWU) M Yribl MOBOPOTOB (TOYKM nepenoma
y4acTKOB) BBeAEHbl N0 KoopAWHATaM C reo4e3nmyeckon TOYHOCTbIO UM oBpucoBaHbl No
noanoxke. BaxHo, 4TOObI Hy)XHble OObEeKTbl TEnroBoW ceTu (y3nbl) BbINUM CoeAMHEHbI
yyactkamu (gyramm). CxemaTtuyHoe u3obpaxeHue Mopenu TensoBOW CeTU No3BoNseT
BbICTPO NPOBECTM TennorMapaBnnyeckue pacyeTbl, HO He 4AaéT BO3MOXHOCTM OnNpeaennTb
MEeCTOHaxoXxaeHne cBoux ceTen. Npumep cxemaTn4yHOro M3obpakeHust TENSIOBOW CETU
nokasaH Ha pucyHke 3.6.

1 |

|
1

- }

e

Puc. 3.6. CxemaTnyeckoe nsobpaxeHne TensioBON CETH

Ha pucyHke 3.7 nokasaHo n3obpaxeHue TpexTpybHon ceTn ¢ ABYMS NoAarowmmMm 1
oA4HMM obpaTHbIM TPYBONPOBOAOM, a TakkKe YeTblpexTpybHas cuctemy.

MCT.OM.70-14.001.005 16



Cxema TennocHabxeHus KonbinoBCKOro cenbCKkoro noceneHus
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TpexTpybuan cete YeTmepexmpyGHan cete

P prfonposng s [pa Tfonposnga

Mogasoups TRyonposng / \ [raTpryionpoanga

Puc. 3.7. N3obpaxeHne TpexTpybHON 1 YeTblpexTpybHoOn ceTn

B cucteme tennocHabxeHus c. Anekcangpockoe KotenbHasa Ne 4 nmeet 4-x

TPyBHYIO cuctemy. Npn aTom nsobpaxeHue y4acTkoB ceTen otonneHna n ceten NBC oT-
nnyaetcsa (puc. 3.8).

Cetu I'BC CeTH OTOIIIEHUS

T

.

Puc. 3.8. N3obpaxeHune 4-x TpybHOM ceTun

YkasaHHoe udobpaxeHune (puc. 3.8) ceTn co3gaHo NyTeM BHECEHUSI UBMEHEHUN B
6a3y AaHHbIX cnos «teploset» 4yepes meHo «CTpykTypa cnos». [pn HaHeceHUn ceTen Ha
KapTy MEHIO Y4aCTKOB BbIrMAAMT crieaytowmm obpasom (puc. 3.9).

A iR % G2 @ X =HEE@T0| e DeisE &8 e M,
< ol * =

&1 b & E-c % BE D = ¥ -0
A [Abd n.. Jageuka - T g e [EE w B R |
N Otkpeira
N 3akpeiTa
OToruieHue
YyacTemn
\\ NBnc.nrOHEH
\N

m

\ o OTemouen

N\ N COrentod, eBpatHeIf Tp-4

I'BC M
4 OTeniod. nogarowni Tp-4
N —

\N OrenrouenlBC

Jpoccenwpytownii ysen

]
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Cxema TennocHabxeHnss KonbinoBCKOro CenbCKOro nocerneHmns
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MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

Puc. 3.9. Buibop Tvna Tennoceten

Mpun HaHeceHumn ceTen BC cneayeT Bbibnpath TMn «BkntoueH MBCy», HaHOCUTL Ta-
Kne yyacTku napansiefnlbHO ceTsM OTOMMNEeHUs.

3.1.3. LleHTpanbHbIA TENNOBOW MYHKT

LTI — 3TO CUMBOJSIbHBIM 3fIEMEHT TEMNSIOBOM CETU, XapaKTepusyoLwmumncs BO3MOX-
HOCTbIO [OMOSTHUTENBbHOIO perynMpoBaHusa U pacnpegerneHus TennoBon aHeprun. Hanu-
4Yme Takoro ysna nogpasymeBaeT, YTO 3a HUM HaxoauTCHA TYNUKoOBas CeTb, C UHAUBUAY-
anbHbIMKU noTpebutensamu (puc. 3.10).

’ y 4

Puc. 3.10. N3obpaxeHne Tynukoson AsByxTpybHom cetun 3a LITT]

BHyTpeHHss koaupoBka LTI 3aBUCUT OT CXeMbl MPUCOEOUHEHUS TEMNMOBbLIX Harpy-
30K K TEnmoBomn ceTn. ITO MOXeT BbiTb, HAaNpMMep, rPynnoBON 3NeBaTop WUNN He3aBUCU-
MO€ MOAKIYEeHne rpynnbl notpebutenen. Ha gaHHbIN MOMEHT NS UCNONb30BaHUSA OO-
cTynHo 29 cxem npucoeguHeHus LTI, basa gaHHbIx o6bekTa «LleHTpanbHbIn TensioBon
NyHKT» npuBegeHa B Tabnuue 3.3.

Tabnuua 3.3 — basbl gaHHbIX Ansa anemeHTa «LjeHmparbHbIt merinoeol rnMyHKM»

MapameTp 3Ha4yeHue
Appec 3apaeTcs nonb3oBarenem
HaumeHoBaHue y3na 3apaeTtcs nonb3oBaTenem

3afaeTca oTMeTka ocu (Bepxa) Tpybbl, Ha KOTOPOM HaxXOoAUT-
csl 4aHHbIn y3en. OHa MoXeT aBTOMaTn4eckn ObiTb CHUMTaHa
CO cnos penbeda.

[eogesnyeckas oTMeTKa,
M

Homep cxembl nogkntoye-

Bbibupaetcsa cxema npucoeanHeHus ysna seoja.

YkasbiBaeTcs cnocob apoccennpoBannda Ha LTI undppon ot

0 po 6. 0 - gpoccenupoBaHue Ha LTI He nponsBoanTcs, ec-

nn 3TO He aBnseTcs obsizatenbHbIM; 1 - gpoccennpyeTcs Bbl-
xoa u3 LTI Ha oTonneHune, wanba ycTaHaBnmMBaeTca Bcerga
Ha nogatollem TpybonpoBoae; 2 - ApOCCeENUpPyeTCs BbIXoq 13
LITIM Ha oTonneHune, wanba yctaHaBnMBaeTCcsa Bcerga Ha 06-

paTHom TpybonpoBoae; 3 - apoccenupyeTtca Bbixog u3 LTI

Cnocob agpoccenupoBa-
HUs Ha LTI
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MapameTp

3HauyeHue

Ha oTonneHne, MecTa yCTaHOBKM LWanb onpeaenstoTcs aBTo-
MaTun4yecku; 4 - yctaHaBnmBaroTCs Wwandel Ha BBoge B LTI
(obwme Ha oTonnenune n NMBC), mecta ycTtaHoBKM Wanb onpe-
AEeNATCA aBTOMaTUYecku; 5 - yctaHaBnuearoTcs Wwarbbl Ha
BBoge B LITI (o6wwme Ha oTtonneHune un MBC), wanba ycta-
HaBnMBaeTCs Bceraa Ha nogatowem Tpybonposoge; 6 - ycra-
HaBnuBalTca Wwanbbl Ha BeBoae B LITI (obwme Ha oTonneHue
n NBC), wanba yctaHaBnuBaeTcs Bcerga Ha obpaTtHOM Tpy-
B6onposoae

3anac Hanopa npu gpoc-
cennpoBaHuun, M

3agaeTca nonb3oBaTenem 3anac Hanopa npu Apoccenupo-
BaHUM

CpeaHerogoBas Temne-
paTypa BoAbl B nofato-
wem Tpybonpoeoge, °C

3apaeTtca nonb3oBaTenem cpeaHerogoBas TemnepaTypa Bo-
Abl B nogatowem Tpydonposoae nocne LTI

CpenHerogoBasd Temne-
paTypa BoAbl B 06paTHOM
TpybonpoBoge, °C

3apaeTca nonb3oBaTenem cpegHerogoBas Temnepartypa Bo-
Abl B obpaTHOM Tpybonposoae nocne LTI

CpeaHerogoBas Temne-
paTypa rpyHTa, °C

3agaeTcs nonb3oBartenem cpegHerogoBsad temMmnepartypa
rPyHTa

CpepaHerogoBas Temne-
paTypa Hapy»HOro BO3-
ayxa, °C

3apgaeTcs nonb3oBaTenem cpegHerogoBas Temnepartypa
Hapy>kHOro BO3ayxa

CpenHerogoBasd Temne-
paTypa Bo3ayxa B noapa-
nax, °C

3apaeTca nonb3oBaTtenem cpeaHerogoBas Temneparypa
BO34yXa B noAsanax

Tekywaa TemnepaTtypa
rpyHTa, °C

3apaeTcs nonb3oBaTenem 3HavyeHue TekyLlen TemnepaTypbl
rpyHTa

Tekylwaa Temnepartypa
BO3ayxa B nogsanax, °C

3apaeTcsa nonb3oBaTenem 3HavyeHue Tekyllen TemnepaTtypsl
BO3AyXxa B noasanax

Pac4yeTHas TemnepaTtypa
Ha Bxoge 1 KoHTypa, °C

3apaeTtcsa pac4yeTHOE 3Ha4YeHne TemMrnepartypbl TENJIOHOCUTE-
1A Ha BXo4e B I'IGpBbII?I KOHTYpP

Pac4yeTHas TemnepaTtypa
Ha BbIxoge 1 kKoHTypa, °C

3apaeTtcsa pac4yeTHOE 3Ha4YeHne TemMrnepaTtypbl TENNTOHOCUTE-
14 Ha BbIXo4e U3 NepBOro KOHTypa

Pac4yeTHas TemnepaTtypa
Ha BXxoAde 2 KoHTypa, °C

3apaeTcs pacyeTHOe 3HaYeHUe TemnepaTypbl TEMNOHOCUTe-
NS Ha BXOE BO BTOPOM KOHTYP

Pac4yeTHas TemnepaTtypa
Ha BbIxofe 2 KOHTypa, °C

3apaeTcs pacyeTHOe 3HaYeHUe TeMrnepaTypbl TEMNIOHOCUTe-
NA Ha BbIXOAE M3 BTOPOro KOHTYypa

Pacnonaraembin Hanop
BTOPOro KOHTypa, M

Mpy He3aBUCUMOM NOAKMIOYEHUN CUCTEMBI OTOMNMNEHNA 3aaa-
eTca pacrnonaraemblii Hanop BTOPOro KOHTypa

Hanop B obpaTHuKe BTO-
pOro KOHTypa, M

[Mpn He3aBNCMMOM NOAKNHYEHNN CUCTEMBI OTOMNNEHNA 3a4a-
eTcsa Hanop B o6paTtHOM TpybonpoBoae BTOPOro KOHTypa.
Pac4yeTHbI Hanop B obpaTtHoM TpybonpoBoae 3agaeTca ¢
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MapameTp

3HauyeHue

y4eTOM reofie3anyeckon oTMeTKM pacrnonoxeHunsa LTTI.

PacuyeTHas TemnepaTtypa
BHYTp. Bo3gyxa ans CO,
°C

3apaeTcs pacyeTHoe 3HaYeHMe TemnepaTypbl BO3Ayxa BHYT-
py oTanMBaeMblX MOMELLEHMWI NPY NPOEKTUPOBAHUN CUCTE-
Mbl OTOMMEHUS

PacuyeTHas TemnepaTtypa
Hapy»xHoro Bosagyxa, °C

3afjaeTtca pacyeTHOe 3HavYeHWe TeMnepaTypbl HapYyXXHOro
BO3Jyxa, KOTopoe npuHmMmaeTcsi B cooTBeTcTBumn co CHuI

TekyLaa Temnepartypa
Hapy»xHoro Bosagyxa, °C

3apaeTcs nonb3oBaTenem TekyLlas TeMnepaTypa Hapy»XHOro
BO3ayxa

KonunyectBo cekummn TO
Ha CO

3apaeTcs nonb3oBaTtenem konmyecTtso cekumn TO

MoTepun Hanopa B 1-i
cekuum TO Ha CO, m

3apgatoTcs nonb3oBaTenem NoTepu Hanopa B TENNO0OMeH-
HOM annapare

KonunyectBo napannens-
HbIX rpynn TO Ha CO

3apaeTca konuyecTso napannesnbHbix rpynn TO

Mcn. Temnepatypa BoAbl
Ha Bxoge 1 KoHTypa, °C

3apaeTcsa Temnepatypa Boabl Ha Bxoae 1 KoHTypa no pe-
3ynbTaTaM UCMbITAHUIA, ECINN UCMbITAaHUS HE NPOBOAUIIUCS,
3aaeTcs NPOEKTHOE 3HaYEeHNe.

Wcn. TemnepaTtypa BoAbl
Ha BbIxoge 1 koHTypa, °C

3apaeTcs Temnepatypa Boapbl Ha BbixoAe 1 KOHTypa Mo pe-
3ynbTaTaM UCMbITAHUIA, ECNIN UCMbITaHUS HE NPOBOAUNNCE,
3ajaeTcs NPOEKTHOE 3HaYeHue.

Mcn. Temnepatypa BoAbl
Ha BXxofe 2 KOHTypa, °C

3apaeTcs Temnepatypa Boabl Ha Bxoae 2 KOHTypa no pe-
3ynbTaTaM UCMbITAHUIA, ECINN UCMbITAaHUS HE NPOBOAUIIUCS,
3aflaeTcsi NPOEKTHOE 3HaYEHMe.

Mcn. Temnepatypa BoAbl
Ha BbIxofe 2 KOHTypa, °C

3apaeTcs Temnepatypa BoAbl Ha BbIXOAE 2 KOHTYpa Mo pe-
3ynbTataM UCMbITaHWI, ECIN UCTIbITAHUS He NPOBOAUIUCS,
3agaeTcs NPOEKTHOE 3HaYeHue.

Wcn. pacxog 1 kKOHTypa,
T/d

3apaeTcs nonb3oBaTenem UcnbiTaTenbHbIV pacxod 1 KOHTY-
pa no pesynbTaTam UcnbiTaHUii. Ecnn ncnblitaHms He NpoBo-
AUNUCh, TO AN HanafgoYyHoro pacyeTa 3agaetcs paBHbIM 0.

[1ns noBepoYHOro pacyeTa MOXHO 3a7aTb NPOEKTHOE 3HaYe-
Hue.

Mcn. pacxop 2 KoHTypa,
T/

3apaeTtca nonb3oBaTenem UcnbiTaTENbHbIN Pacxod 2 KOHTY-
pa no pesynbtaram ucnbiTaHUn. Ecnu ncneitaHns He NPoBO-
AUIUCb, TO ANs Hanago4YHoro pacyeTta 3agaetcs paBHbiM 0.

[Ina noBepoYyHOro pacyeTa MOXHO 3a4aTb NPOEKTHOE 3Have-
Hue.

Homep ycTaHoBneHHoro
rpynnoBoro anesaTopa

3apaeTtcsa HOMeEpP YCTaHOBJIEHHOIO rpynnoBOro arnesartopa

[AnameTp yCcTaHOBIIEHHOrO
conna anesaropa, Mm

3apaeTca 3HaveHWe YyCTaHOBMNEHHOro AvaMeTpa conna ane-
BaTopa

[AnameTp ycTaHOBrEHHON
Wanbbl Ha nogaroLLem

3apaeTcsa nonb3oBaTenem guameTp yCTaHOBNEHHON LWanbbl
Ha nogatowem Tpybonposoae 1 KOHTypa.
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MapameTp

3HauyeHue

TpybonpoBoae (1 KoHTYp),
MM

KonnyecTBo ycTaHoOBMEH-
HbIX Wanb Ha nogarowem
Tpybonposoge (1 KoHTyp),
wT

3apaeTcs nonb3oBaTenem KonMyecTBO YCTaHOBMEHHbIX a6
Ha nogatoweM TpyGonposoae 1 KOHTypa.

[dnameTp ycTaHOBMNEHHOM
lWwanbbl Ha obpaTHOM
TpybonpoBoae (1 KoHTYp),
MM

3apaeTca nonb3oBaTtenemM gnaMmeTp yCTaHOBIEHHON LWanObI
Ha obpaTHoM TpybonpoBoae 1 KoHTypa.

KonunyecTtBo ycTaHOBMEH-
HbIX Wanb Ha obpaTHOM
Tpybonposoge (1 KOHTYp),
wT

3apaeTtca nonb3oBaTenem KOMYECTBO YCTAHOBMNEHHbIX LWantb
Ha obpaTHoM TpybonpoBoae 1 KOHTypa.

Pac4yeTHas cpegHas
Harpyska Ha BC, Nkan/u

3apaeTcsa nonb3oBaTenem no NPOEKTHbIM AaHHbIM. [1pun oT-
CYTCTBUW MPOEKTHbIX JAaHHbIX pacyeTHbIE TENOBbIE HArpy3Kn
Ha ropsiyee BoAoCHabXeHne MoryT ObITb onpeaeneHbl No Ko-
nnyecTBy NoTpebuTenen rops4ero BogocHabXeHusi, B COOT-
BETCTBUM C ykaszaHusmu CHul.

PacueTHas makcumanb-
Hasa Harpy3ka Ha BC,
kan/v

3apaeTcs nonb3oBaTenem no MPOEKTHbIM AAaHHbIM.

BanaHcoBbI KO3 PULM-
eHT 3akp.BC

3HayeHne 3Toro nong ncnonb3yetcsa npu onpeaenexHmn ba-
NaHCOBOW Harpysku B Hanago4YHoOM pacyeTe Ans 3akpbiTbIX
cxem BC. banaHcoBaga Harpy3ka onpegenseTcsl Kak cpegHss
Harpy3ka [BC, yMHOXeHHasa Ha 6GanaHCcoBbIN KO3 ULINEHT.
KoadhdnumneHT no3sonseT nonb3oBaTento perynmposaTh Be-
NNYMHY Harpysku (M pacxoga) Ha KOTOpY NPOM3BOAUTCS
Hanagka. Ecnv 3HayeHne nons He 3agaHo UM camo none B
CTPYKType OTCYTCTBYET, pacyeT 6epeT 3HauyeHune koachdunum-
eHTa no ymon4yanuto: 1.15 ans ogHocTyneH4yaTon cxemol, 1.1
ANS OBYXCTYNeH4YyaTon cMmeluaHHon, 1.25 ons aByxcTyneH4a-
TON nocrnegoBaTernbHON.

TemnepaTypa BoAbl Ha
BC,°C

3apgaeTtca Temnepartypa BoAbl NOCTyNaroLwen B CUCTEMY rO-
psYero BogoCHabXeHwus.

TemnepaTtypa xonogHom
BoAbl,°C

3apaeTca nonb3oBaTenemM Temnepartypa xornogHon Bo4onpo-
BOAHOW BOAbI

Pacnonaraembiv Hanop 2
KOoHTypa BC, m

[lNsa 3aKpbITbIX CUCTEM ropsYero BogocHabxeHns 3agaeTcs
pacnonaraembiil Harnop BO BTOPOM KOHType

Hanop B obpaTHuke 2
KOoHTypa BC, m

NS 3aKpbITbIX CUCTEM ropsiYyero BogocHabxeHus 3agaeTcs
Hanop B UMPKYNSLMOHHOM TPybGonpoBoae BO BTOPOrO KOHTY-

pa
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MapameTp

3HauyeHue

Hanuuune perynaTtopa Ha
BC

YkasblBaeTcs NpU3HaK Hanuyusa perynatopa temnepartypbl Ha
cucTeMy ropsidiero BogocHabxenus: 0 - otcytcrByeT; 1 -
YyCTaHOBJIEH.

[AnameTp ycTaHOBIEHHON
wamnbsl Ha BC, mm

3apaeTcsa nonb3oBaTenem guameTp yCTaHOBNEHHOM LWanbbl
Ha 'BC (1 koHTYp)

KonunyectBo ycTaHOBNEH-
HbIX Wanb Ha MBC, wTt

3apaeTcsa nonb3oBaTenem KOnM4YecTBO YCTaHOBMNEHHbIX LWanb
Ha MBC (1 KOHTYp)

KonunyectBo cekummn TO
BC HMxXHen cTyneHn

3apaeTca nonb3oBaTenemM Konn4ecTso cekumn TO 1 cTyneHn
Ha BC

KonunyecTtBo napann.
rpynn TO BC HuxHen
CTYNeHu

3agaeTca konuyecTso napannernbHblx rpynn TO 1 ctynexHu
Ha BC

MoTepwn Hanopa B ogHOM
CEKLMN HWKHEN CTYMEHM,
M

3apatoTca notepu Hanopa B ogHoun 13 cekummn TO 1 cTyneHun
Ha BC

WMcn. TemnepaTtypa Ha
Bxo4e 1 KOHTypa HWXHeW
cTynenun,°C

[Mpn Hanuyuun pesynbLTaToB 3aMepoB, 3a4aeTcsa ucrnbiTaTenb-
Has TemnepaTtypa TenroHOCUTENS Ha BXOAE NepBOro KOHTypa
| cTynenn.

Mcn. TemnepaTypa Ha Bbl-
xoae 1 KoOHTypa HWKHeN
cTyneHn,’C

Mpn Hanuyumn pesynbLTaToB 3aMepPOoB, 3a4aeTCa UcnbITaTeNb-
Hasg TemnepaTtypa TennoHOCUTENS Ha BbIXOAE NepPBOro KOH-
Typa | cTyneHu.

WMcn. TemnepaTtypa Ha
BXOAe 2 KOHTYpa HWXHeW
cTtyneHn,°C

MNpu Hannuuun pesynbTaToB 3amMepoB, 3a4aeTCs UCNbITaTerb-
Has TemnepaTtypa TEenroHOCUTENS Ha BXOA4E BTOPOro KOHTypa
| cTyneHn.

WMcn. TemnepaTypa Ha Bbl-
Xo[4e 2 KOHTYpa HMKHEN
cTtynenHn,°C

[Mpn Hanuuuu pe3ynbLTaToB 3aMepOoB, 3a4aeTcs UCnblTaTeslb-
Hasg Temnepartypa TENNOHOCUTENS Ha BbIXOL4E BTOPOro KOHTY-
pa | cTyneHu.

Mcn. TennoBaga Harpyska
HWXHEN CTyneHn,
kan/yac

Mpy HanMuuKn pe3ynbLTaToB 3aMePOB 3a4aeTcs TennoBas
Harpyska nepBoW cTeneHu TennooGmMeHHoro annapara.

Konunyectso cekummn TO
BC BepxHen cTyneHu

3agaeTtca nonb3oBaTenem KonumyecTeo cekumn TO 2 cTyneHu
Ha BC

KonnyectBo napann.
rpynn TO BC BepxHen
CTYNeHM

3apaeTca konnyecTBo napannenbHblx rpynn TO 2 ctynexHu
Ha BC.

NoTepu Hanopa B ogHON
CEeKUUM BEPXHEN CTYNEHW,
M

3agatoTca notepu Hanopa B ogHou 13 cekummn TO 2 cTyneHu
Ha BC

WMcn. Temnepatypa Ha
Bxode 1 KOHTypa BepXxHeu
cTtyneHn,°C

[Mpn Hanuyumn pesynbLTaToB 3aMepoB, 3a4aeTcsa UcrnbITaTenb-
Has Temnepartypa TEenroHOCUTENS Ha BXOAE NepBOro KOHTypa
Il cTynenn.

WMcn. TemnepaTtypa Ha Bbl-

I'Ipm Hann4mmy pe3ynbTaTtoB 3aMepoB, 3afaeTcd UCMNbITaTElb-
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MapameTp

3HauyeHue

xoae 1 KoOHTypa BepxHen
cTyneHn,°C

Hasg Temnepartypa TenrnoHOCUTENS Ha BbIXOAE NepBOro KOH-
Typa |l cTynenu.

Mcn. TemnepaTtypa Ha
BXofe 2 KOHTypa BepXHeu
cTtynenn,°C

[Mpn Hanuyumn pesynbLTaToB 3aMepoB, 3aaeTcsa ucnbiTaTenb-
Has Temnepartypa TEenroHOCUTENS Ha BXOAE BTOPOro KOHTypa
Il cTynenn.

Mcn. TemnepaTypa Ha Bbl-
Xo[e 2 KOHTypa BepxHen
cTyneHn,°C

Mpu Hanuyumn pesynbLTaToB 3aMepoB, 3aaeTcs UcnbiTaTeNb-
Has TemnepaTtypa TENOHOCUTENS Ha BbIXOL4E BTOPOro KOHTY-
pa |l ctyneHu.

Mcn. TennoBas Harpy3ka
BEPXHEN CTYNeHN,
[kan/4yac

|-|pl/l HalinM4nn pe3yribTatoB 3amMepoB 3aaeTCcA TensioBad
Harpyska BTOpOl71 cTeneHn TenrioobMeHHOro annaparta.

e |

Puc. 3.11. N3obpaxeHune 4-x TpybHOM TeNsI0BOK CETU OT KOoTernbHOM Yyepes LTI

B LTI moxeT BXOAUTb M BbIXOAUTb TONbKO OAMH y4acTOK TensioBon cetu (nogato-
W n obpatHbin Tpybonposon). MNMpuyem BXoAsALWLMA yHaCTOK JOMMKEH OblTb HanpasBneH K
LTI (hanpaBneHue cTpenku), a Bbixoasawmn ot LTI k cnegytowemy o6bexTy.

WcknovyeHnem u3 gaHHoro npasuna siBnsieTcs YeTblpEXTpybHaa Tennosas ceTb no-
cne UTI, B atom cnyyae 13 LITI BbIxognT ABa y4acTka — OAUH OCHOBHOW U OANH BCNOMO-
ratenbHbIN. BecnomoratenbHbIN y4acTOK MCNONb3yeTca ANs NOAKMYeHus Tpybonposoaa
ropsiyero BoAocHabxeHusa. Takas cxema mcnonb3yetca ANa MOAeNMpPOBaHUS CUCTEMBI
TennocHabxeHunsa B 3oHe aencteusa KotenbHon Ne 4 c. AnekcaHgposckoe (puc. 3.11).

3.1.4. NoTpebutenn

MoTpebutenb — 3T0 CMMBOSBHON OOBEKT TEMMOBON CETU, XapaKTEPU3YOLWNNCS MNo-
TpebneHnem TennoBOW 3Heprn u ceteBon Boabl. MoTpebutens ABNSETCS KOHEYHbIM
00BEKTOM y4yacTka, B KOTOPbIA BXOAUT OAMH NOAAKLWMIA U BbIXOAUT OOUH OBpaTHbIA Tpy-
bonposoa TennoBown ceTu. [Noa notpebutenem NoHMMaeTcs abOHEHTCKUI BBOA B 34aHMeE.

MpucoeaunHeHne noTpebutensa K TeNNOBOW CETU N ero BHYTPEeHHee npeacraBreHne
n3obpaxxeHo Ha pucyHke 3.12.
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[ea Tpy6onpoBoga

Moaarowm TpyGonposog,

O

O6patHbIN TpyGonpoBoA,

Puc. 3.12. BHewHee (cneBa) n BHyTpeHHee (cnpasa) npucoegmHeHne notpebutens kK

TEennoBowu cetn

BHyTpeHHsIs kognpoBka NoTpebutenst 3aBMCUT OT CXEMbl NPUCOEOMHEHUS TENNOo-
BbIX Harpy3oK K TensioBon cetn. Cxembl MOryT ObiTb 3n€BaTOpHbIE, C HACOCHBIM CMELLEe-
HMEM, C HE3aBUCUMbIM MPUCOEANHEHNEM, C OTKPbITbIM UMK 3aKpbITbIM OTOOPOM BOAbLI HA
BC. CxeMbl npucoeguHeHUst UMEKT pasHyr CTeneHb aBToMaTu3auuu NOLKMHYEHHOM
Harpysku, KoTopasi onpefenseTcs HanuuMem perynaropa TemnepaTtypbl, Hanpumep Ha
BC, perynatopom pacxofa unv Harpysku Ha CUCTEMY OTOMMEHUS, Perynmpyowmnm Kna-
NaHOM Ha cucTeMy BEHTUNAUMK. Basbl AaHHbIX ob6bekTa «lMoTpebutens» n «O600LLEH-
HbIn NOTPebuTenb» NpuBeaeHbl B Tabnvue 3.4, 3.5 COOTBETCTBEHHO.

Tabnuua 3.4 — basbl gaHHbIX Ansa anemeHTta «lompebumerb»

MapameTp

3HauyeHue

HanmeHoBaHue y3na
BBOA

3apaeTcsa nonb3oBaTenem

HanmeHoBaHue y3na

3apgaeTcs HaMMeHoBaHWe

leope3nyeckasa oTMeTKa,
M

3apaeTca reogesnyeckas oTMeTKa ocu (Bepxa) TpybonpoBo-
[a, Ha KOTOPOM HaxoAWTCH AaHHbIV y3en BBOAa

BbicoTa 3gaHus notpebu-
Tens, m

3apaeTcs BbicOTa 30aHUA

Homep cxembl nogkntoye-
HUA noTpedutens

BbiGupaeTcsa cxema npucoeamHeHUs yana Beoaa.

Pac4yeTHas TemnepaTtypa
ceTeBOM BOAbl Ha BXOAE B
notpeburens, °C

3afaeTcs pacyeTHOe 3HaYeHne TeMrnepaTypbl CETEBOW BOAbl,
Ha KOTopoe GbINo BbINOMHEHO NPOEKTMPOBaHNE CUCTEM OTOM-
NEeHNs Y BEHTUINSALMKN JaHHOTo noTpebutens

Pac4yeTHas Harpyska Ha
oTtonnexwue, Nkan/y

3apaeTca pacyeTHas Harpyska Ha cuctemy otonnenus. Mpu
OTCYTCTBMM NPOEKTHbIX AaHHbLIX pacyYeTHbIE TEMNSIOBbLIE
Harpy3ku Ha OToNfIeHNne MOryT ObITb ONpeaeneHbl MO HAPYX-
HOMY 00beMy 34aHUSA NN NOBEPXHOCTW Harpeea Tennorno-
Tpebnstowero obopygoBaHus.

PacuyeTHas Harpyska Ha
BeHTUNAUUo, Nkan/y

3apaeTcs nonb3oBaTenem rno NPoekTHbIM. Mpu oTCyTCTBUM
MPOEKTHbIX JAHHbIX pacyYeTHbIE TEMNOBbLIE HArPy3KN Ha BEH-
TUNAUMIO MOTYT ObITb ONpeAeneHbl MO Hapy>XHOMY 06bemy
30aHNS UM NOBEPXHOCTU HarpeBa TeNonoTpetnsaoLLero
obopyaoBaHus.

PacueTtHas cpegHaa

3apaeTcs nonb3oBartenem no NPOEKTHbIM. I'IpM OTCYTCTBUM
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MapameTp

3HauyeHue

Harpy3ka Ha BC, kan/4

NMPOEKTHbIX JAaHHbIX pacyeTHble TENOBbIE HArpy3Kkn Ha rops-
Yyee BogocHabxeHne MoryT BbITb onpeaereHbl Mo KonuyecTBy
noTpebutenen ropayero BogocHabXeHusi, B COOTBETCTBUU C
ykasaHuamu CHul.

PacyeTHasa makcumanb-
Hasa Harpy3ka Ha BC,
kan/v

3apaeTtca nonb3oBaTenem No NPOEKTHbIM. [1pn OTCyTCTBUM
NMPOEKTHbIX JaHHbIX pacyeTHble TENSOBbIE HArpy3kn Ha rops-
yee BogocHabxeHne MoryT ObITb onpefeneHbl No KONMYecTBy
noTpebuTtenen ropsyero BoAOCHabXXeHWs, B COOTBETCTBUN C
ykazaHnamm CHull.

Uuncno xutenen

3agaeTcs KONMYeCcTBO XUTenen ona JaHHOro y3na BBOAa,
ana yydyeta YacoBOW HepaBHOMEPHOCTU

KoadppmumneHT nameHe-
HWS HarpysKkn oTonneHns

3apgaeTcs nonb3oBaTenem B criyvyae Heo6xoaMMOCTU yBENW-
YeHWs Harpysky Ha OTOMSIEHNE MO CPABHEHUIO C pacyeTHbIM
3Ha4YeHneMm.

KoahdpmumneHT nameHe-
HUSA Harpy3Kku BEHTUASLNN

3apaeTca nonb3oBaTenem B criydyae HeobxoaMmMocCTn yBenu-
YEHUS Harpy3kM Ha BEHTUNALMIO MO CPABHEHUIO C pacYETHbIM
3HayeHueMm, Hanpumep, 1.1, 1.2 u 7.4. B atom cnyyae pac-
YeTHOE 3HaYeHne Harpyskm Ha BEHTUNAUMIO ByaeT yBenMyYeHo
cootBeTCcTBEHHO Ha 10 nnn 20%

KoahdpmumneHT nameHe-
HUsA Harpy3ku [BC

3agaeTtca nonb3oBaTenem B criydae HeobxoanMocCTu yBenu-
YeHus Harpy3km Ha NBC no cpaBHEHMIO C pacyeTHbIM 3Ha4ve-
HUem

BanaHcoBbI KO3 PULM-
eHT 3akp.BC

Ncnonb3yeTtca npu onpeaeneHnn 6anaHcoBOW Harpy3ku B
Hanago4YHOM pacyeTe Ans 3akpbiTbix cxem [BC. banaHcoBas
Harpyska onpegensieTcst kak cpegHsasa Harpyska [BC, ymHoO-
XXeHHas Ha BanaHcoBbIN KO3 drUMeHT. KoadhduumeHT nos-
BONSIET NOMb30BaTENO perynmpoBaTh BENUYMHY Harpysku (1
pacxoga) Ha KOTOpyk Npom3BOAMTCS Hanaaka. Ecnu 3Have-
HWe Nonsi He 3aJaHo, pacyeT 6epeT 3HadYeHne KoaddpruneHr-
Ta No ymon4yanuto: 1.15 ana ogHocTyneH4yaTon cxemsl, 1.1
ANs ABYXCTyneH4YyaTon cMellaHHou, 1.25 ansa AByxcTyneH4a-
TON nocrnegoBaTernbHON.

Mpu3Hak Hanuuus pery-
naTopa Ha oTonsieHne

BbibrpaeTcsa na cnmcka Hanmyuue perynupyroLero yCTponcTaea
Ha CUCTEMY OTOMMEHNS.

MpusHak Hannuus pery-
nupytoLlero knanaHa Ha
CB

Yka3blBaeTCs U3 CrcKa HanuymMe perynupyoLLero knanaHa
Ha CUCTEMY BEHTUNSALNN.

MpusHak Hanuuusa pery-
naTopa Temnepartypbl

BbibupaeTtca ns cnnucka Hanuume perynmpyoLlero ycTponcTea
Ha cucTtemy NBC.

PacueTHasa Temn. Boabl
Ha Bbixoage n3 CO,°C

3apaeTca pacyeTHoe 3HaYeHue TemnepaTypbl TeNnoHocuTe-
NA Ha BbIXOAE M3 CUCTEMbI OTOMMEHNS, Ha KOTOPOe BbINOo Bbi-
MONHEHO NPOEKTUPOBaHMe
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MapameTp

3HauyeHue

PacueTHaa Temn. Boabl
Ha Bxoae B CO,°C

3agaeTca pacyeTHOe 3HayeHue TemrnepaTypbl TENNOHOCUTe-
NS Ha BXoe B CMCTEeMy OTOMNIEeHus, Ha KoTopoe 6bIno Bbi-
MONTHEHO NPOEKTUPOBaHME

PacuetHasa Temn. BHyT-
peHHero Bo3ayxa Ans
CO,°C

3apaeTcs pacyeTHoe 3HaYeHMe TemnepaTypbl BO3Ayxa BHYT-
py oTannMBaeMblX MOMELLEHMWI NPY NPOEKTUPOBAHUN CUCTE-
Mbl OTOMNEHUS

Pac4yeTHbIM pacnonarae-
MbI Hanop B CO, m

3apaeTca pacyeTHoOe 3HaYeHne pacnonaraemoro Hamnopa
(pacyeTHOE conpOoTUBIEHNE CUCTEMBI OTOMMEHUS, M) NP
NPOEKTUPOBAHMSA CUCTEMbI OTOMSEHNS

PacueTHast Temn. BHyT-
pPEeHHero Bo3ayxa Ans
CB,°C

3apgaeTcs pacyeTHoe 3HaYeHMe TemnepaTypbl BO3Ayxa BHYT-
py oTannMBaeMblX MOMELLEHMWI NPY NPOEKTUPOBAHUN CUCTE-
Mbl BEHTUNSALMUN

Pac4deTHas Temn. Hapyx-
Horo Bo3ayxa ansa CB,°C

3agaeTca pacyeTHOe 3HaYeHUe TeMnepaTypbl HapY>KHOO
BO3ayXa Ans NPOEKTUPOBaHMS CUCTEMbI BEHTUNALUM

Pac4yeTHbIM pacnonarae-
MbIi Hanop B CB, m

3apgaeTcd pacdeTHOe 3Ha4YeHMe pacrnonaraeMoro Harnopa
(pac4eTHOe conpoTmBneHune Kanopudepa, M BOA.CT.) Npu
NPOEKTUPOBAHNSA CUCTEMbI BEHTUNALUN

Hdons umpkynaumm ot
pacxoga Ha BC, %

3agaeTca gons umpkynaumMoHHoro pacxoga (BC ot
cpegHe4acoBOro pacxoga unuv cpegHen Harpyskm Ha MBC B
npoueHTax

MoTepwn Hanopa B cucTe-
me BC, m

3apgaeTtcsa BennyMHa noTepu Harnopa B CUCTEME ropsiHero Bo-
JOCHabXeHuns

Hanop Hacoca B KOHTYype
MBC, m

3agaeTtcs npu HeO6XO0AUMOCTN HaANop NOBLICUTESTbLHOIO
Hacoca B cucteme BC.

TemnepaTtypa Boabl BoAbI
B LIMPK. KOHTYpe,°C

3apaeTtcsa TeMrnepartypa BoAbl B ULUMPKYNALUMOHHOM KOHTYpE
BC.

TemnepaTtypa xonogHom
BoAabl,°C

3apgaeTcsa TemnepaTypa XonoAHou BoAbl

TemnepaTypa BoAbl Ha
BC,°C

3apaeTcsa Temnepatypa ropsiyeit Boabl

MakcumanbHoe gaBneHue
B obpatHoM Tp-ge Ha CO,
M

3apgaeTcsa MakcumanbHO JoNycTUMOe AaBreHne B 06paTHOM
TpybonpoBoge Ha CO gns KOHKPETHOro noTpebutens.

MakcnmanbHoe gaBneHue
Ha BC, m

3apaeTca MakcMmanbHO 4ONyCTMMOE AaBreHne B o6paTtHOM
TpybonpoBoge Ha NBC ans koHKpeTHoro notpeburens.

Tekyllaa Temnepartypa
xonogHow oAb, °C

McnonbayeTca onst nOBEpOYHOro pacyeTa nsi 3aKpbITOM Cu-
ctembl [BC. 3apgaetca Temnepatypa xonogHon (Bogonpo-
BOOHOW) BOAbl HA BXOAE 2 KOHTYpa HMXKHEN CTYNeHM.

KonunyectBo cekuun TO
Ha CO

YKkasblBaeTCs KONMMYECTBO CEKLMMA TENNOOOMEHHOro annapaTa
Ha CO

MoTepun Hanopa B 1-n
cekuum TO Ha CO, m

YkasblBatoTCcs notepu Hanopa B ogHoun cekuyum TO Ha CO
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MapameTp

3HauyeHue

KonuyectBo napannens-
HbIX rpynn TO Ha CO

YKasblBaeTCs KONMYeCTBO NapannenbHbIX rpynn Tennoob-
MeHHoro annaparta Ha CO.

PacueTtHas temn. Cer.
Bopabl Ha Bbixoge n3 TO

PacueTHas Temn. ceTeBoun Boabl Ha Bbixoge u3 TO (BbIxog
20ro KOHTypa) Ha cucTemy OTOMNMEeHUs 3agaeTcs nosib3oBaTe-
nem

PacueTtHas temn. Cer.
Boabl Ha BbiIXxoge 13 no-
Tpebutens

3apaeTca nonb3oBaTenem pacyeTHas Temn. ceT. BoAbl Ha
BbIXxo4e 13 notpebutens (Bbixoq 10ro KOHTypa).

Homep YCTaHOBJIEHHOIO
anesatopa

3apaeTcs Homep hakTUYEeCKN YCTaHOBMNEHHOro aneBaTopa

,D,I/IaMeTp YCTaHOBJ1IEHHOIO
conna anesartopa, MM

3apaeTcs 3HadYeHne avameTpa pakTUYeCcKN YCTaHOBNEHHOIO
conna anesaTtopa

dnameTp wanbbl Ha BBO-
[ie Ha NoA.Tp-4e, MM

3apaetca gnameTp wanbbl Ha BBOAE Ha nogarollem Tpybo-
nposoae

KonunyecTtBo wanb Ha
BBOAE Ha noA. Tp-ae, Wt

3apaeTca konu4yecTso Wanb Ha BBoAE Ha nogatowem Tpybo-
npoeoae

AnameTp wanbsl Ha BBO-
Ae Ha obp. Tp-ae, MM

3apaetca gnameTp wWanbsbl Ha BBoAe Ha obpaTHOM Tpybo-
npoeoae

KonunyectBo wanb Ha
BBOAE Ha 00p. Tp-ae, Wt

3apaeTca konu4yecTsBo Wanb Ha BBoAe Ha obpaTHoOM Tpybo-
npoBoge

[nameTp ycTtaHOBMNEHHOM
LWandbl Ha noa.Tp-ae ne-
peg CO, mm

3apaeTcsa 3HavyeHne gnameTpa PakTU4eCcKn ycTaHOBNEHHON
Wwanbsbl Ha nogatowem Tpybonposoae nepea CO

KonunyecTtBo ycTaHOBNEH-
HbIX Wanb Ha noa.Tp-ae
nepeg CO, wr

3apaeTcs KOMMYECTBO YCTAHOBMEHHbIX Wanb Ha nogaroLem
Tpybonposoge nepeg CO

[nameTp ycTaHOBMNEHHOM
Wwanbbl Ha o6p.Tp-ae no-
cne CO, um

3apaeTcsa 3HavyeHne gnameTpa PaKTUYECKN YCTaHOBNEHHOM
Wwanbbl Ha obpaTtHoM Tpybonposoae nocne CO

KonuyecTtBo ycTaHOBNEH-
HbIX Wanb Ha obp.Tp-ae
nocne CO, wTt

3afaeTca KONMYECTBO YCTAHOBIEHHbIX Wanb Ha obpaTHOM
Tpybonposoge nocrne CO

[AnameTp ycTaHOBMNEHHOMN
Wwamnbbl Ha CUCTEMY BEH-
TUNSAUMN, MM

3apaeTtca 3HayeHue guameTpa PakTMYeCckn YCTaHOBIEHHOM
Wwarnbbl HA CUCTEMY BEHTUNALNN

KonunyecTtBo ycTaHoOBNEH-
HbIX Wanb Ha cuctemy
BEHTUNAUMM, LT

3afaeTcs KONMYeCcTBO YCTAHOBIEHHbIX LWanb Ha cuctemy
BEHTUNALMN

[AnameTp ycTaHOBIIEHHON
LUMPKYNALNOHHOW LWanbbl
Ha BC, mm

3agaeTtca 3HavyeHue guameTpa PakTU4eckn yCTaHOBIIEHHON
wanbel Ha BC.

KonunyectBo ycTaHOBNEH-

3agaeTcs KONMYeCTBO YCTaHOBMNEHHbIX Wwand Ha MBC.
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MapameTp

3HauyeHue

HbIX LIMPKYISILNOHHbBIX
wanb Ha NBC, wr.

[AnameTp ycTaHOBrIEHHON
Wanbbl B UMPKYNSALMOH-
How nuHum NBC, mm

3apjaeTtca 3HavyeHue gnameTpa PakTU4eckn yCTaHOBIIEHHON
Wanbbl Ha LMpKyNAuMoHHon nuHum MBC.

KonunyectBo ycTaHOBNEH-
HbIX Wanb B uMpKynaum-
OHHOM nNuHumn MBC, WwT.

3apgaeTtcs KONMYeCTBO YCTAaHOBIEHHbIX Wanb Ha LMpKynsaum-
OHHon nuHum MBC.

KonunyectBo cekummn TO
BC | cTtyneHb

YKa3sblBaeTCcHa KONIMYECTBO CEKUMM TENTIO0OMEHHOro annapara
1om ctynenn Ha T'BC Hanpumep 1, 2, 3 n T.4.

KonunyecTtBo napann.
rpynn TO 'BC | cTtyneHb

YkasblBaeTcsl KONM4eCcTBO napasnenbHbIX rpynmn Tennoob-
MEeHHOro annaparta 1on ctynenun Ha (BC

MoTepwn Hanopa B ogHOM
cekuum | ctynenu, m

YkasbiBatoTCcs NOoTepn Hamnopa B ogHoun cekuum TO 1om cTy-
nenn Ha MBC, Hanpumep 0.5, 1, 1.5 m BoA.CT.

Mcn. TemnepaTtypa Ha
Bxoge 1 koHTypa | cTyne-
HK,°C

|-|pl/l HalnM4nn pe3yribTaTtoB 3aMepoB, 3a4aeTCA UCnblTaTellb-
Hble TeMnepaTtypbl.

Mcn. TemnepaTypa Ha Bbl-
xoge 1 koHTypa | cTtyne-
Hn,°C

Mpw HanU4uKn pesynbTaToB 3aMepoB, 3a4aeTCs UCTbITaTeNb-
Hble TemnepaTypbl.

WMcn. TemnepaTtypa Ha
BXoae 2 KoHTypa | ctyne-
HK,°C

Mpw HanNU4uKM pe3ynbTaToB 3aMepoB, 3a4aeTCs UCTbITaTeNb-
Hble TemnepaTypbl.

Mcn. TemnepaTypa Ha Bbl-
xoge 2 KoHTypa | cTyne-
Hn,°C

|_|pl/l Haln4nn pe3yrnbTaTtoB 3aMepoB, 3a4aeTCA UcCnblTateslb-
Hble TeMnepaTtypbl.

Mcn. TennoBag Harpyska |
cTtynenun, kan/yac

Mpw HanNU4UKM pe3ynbTaToB 3aMepoB, 3a4aeTCs UCTbITaTeNb-
Has Tennosas Harpyska.

Konnyectso cekummn TO
BC Il ctyneHb

YKa3blBaeTCHa KONMYECTBO CeKkuuii TensioobMeHHoro annapara
2ou ctynexu Ha N'BC Hanpumep 1, 2, 3 n T.4.

KonunyectBo napanin.
rpynn TO MBC Il ctyneHb

YkasblBaeTCsl KONMYeCTBO napasnnenbHbIX rpynn Tennoob-
MEHHOro annapara 2oi ctynenun Ha 'BC

MoTepu Hanopa B ogHOM
cekuum Il ctynenu, m

YkasblBaloTCs NoTepU Hanopa B ogHoun cekumm TO 2om cTy-
nexHu Ha BC

Wcn. TemnepaTtypa Ha
Bxoge 1 koHTypa Il cTyne-
HK,°C

|_|pl/l Hann4nny pe3yrnbTaTtoB 3aMepoB, 3a4aeTCA UCnblTaTeslb-
Hbl€e TeMnepaTtypbl.

Wcn. TemnepaTypa Ha Bbl-
xoge 1 koHTypa Il ctyne-
HK,°C

Mpw HanU4uKn pe3ynbTaToB 3aMepoB, 3a4aeTCs UCTbITaTeNb-
Hble TemnepaTypbl.

WMcn. Temnepatypa Ha
Bxoae 2 koHTypa Il ctyne-

Mpw HanU4uKn pe3ynbTaToB 3aMepoB, 3a4aeTCs UCTbITaTeNb-
Hble TemnepaTypbl.
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MapameTp

3HauyeHue

HW,°C

Mcn. TemnepaTypa Ha Bbl-
xoge 2 koHTypa Il ctyne-
Hn,°C

|-|pl/l HallM4ynn pe3yribTatoB 3aMepoB, 3aaeTCA UCnblTaTellb-
Hble TeMnepaTtypbl.

Mcn. TennoBas Harpy3ka
Il ctyneHn, Nkan/vac

Mpw HanNUYuKU pes3ynbTaToB 3aMepoB, 3a4aeTCs UCTbITaTeNb-
Has TennoBas Harpyska.

KoadphdomumneHT nponyck-
Hon cnocobHocTn P[] CO

3apaetca kKOadPULMEHT NPONYCKHOM cnocobHocTn Peryns-
Topa [dasnenus (nognopa) B CO.

Pac4yeTHbIN pacxoa Ha
CO (koHcTp), T/M

3apaeTtcsa paC‘-IeTHbIﬁ pacxoq BoAbl HA CUCTEMY OTOMINEHUA
OnaA BbINONTHEHNA KOHCTPYKTOPCKOIro pacyeTa

Pac4yeTHbIM pacxon Ha CB
(koHCTp), T/4

3apaeTcs pacyeTHbI pacxon BoAbl HA CUCTEMY BEHTUNSALMM
ANs BbINONTHEHUSI KOHCTPYKTOPCKOro pac4yeTa

Pac4yeTHbIN pacxon Ha
BC (koHCTp), T/4

3apaeTcsa pacyeTHbIn pacxoq Boabl Ha cuctemy NBC ans Bbl-
NONHEHNs1 KOHCTPYKTOPCKOro pacyeTta

Pacnonaraembin Hanop
Ha BBoAe (KOHCTpP), M

3apaeTcsa pacrnonaraemblii HAaNnop Ans BbINOMHEHUS KOH-
CTPYKTOPCKOro pacyeTa

Tabnuua 3.5 — basbl gaHH

bIX Ans anemeHTa « O606wWEHHbIU nompebumerb»

MapameTp

3HayeHue

HanmeHoBaHue y3na

3agaeTcs nonb3oBaTtenem

["eopesnyeckast oTMeTKa,
M

3apaeTca oTmeTka ocu (Bepxa) Tpybbl, Ha KOTOPOM HaxoaWUT-
Cs AaHHbIn y3en BBoga. OHa MOXeT aBToOMaTU4eCKM BbiTb
cuMTaHa co cnos penbeda

Cnocob 3apgaHus Harpys-
Kn

Bbl6|/|paeTC$I N3 cnucka crnocob 3agaHus Harpy3ku. pacxogom
nnn conpoTumeiieHNEM.

Pacxon Ha CO,CB u
3akp.cuctembl BC, 1/4

3apaeTtca cymmapHas BenMymHa pacxoja Ha CMcTeMbl OTon-
neHusi, BEHTUNAUMK 1 3aKkpbiTon cuctembl BC, ans agaHHoro
notpeburtensa. [laHHoe 3HayeHne HeobXxoanMO yKasbiBaTb
TONbKO B TOM cny4vae, ecnv B none Cnocob 3agaHus Harpys-
KN yCTaHOBMNEHO «3agaeTca pacxogomM»

Koadpdp.m3ameHeHus pac-
xona Ha CO,CB un
3akp.cuctemol NlBC

3apaeTtcsa nonb3oBaTenem B criydae HeobxoanMocCTH yBenu-
yeHusa pacxoga Ha CO, CB u 3akp. 'BC no cpaBHeHMto € pac-
YETHbIM 3Ha4YEeHMEM

Pacxopn Ha OTKpbITbIN BO-
popasbop, T/4

3apaeTca BenuumMHa pacxoga Ha OTKpbITbIN Bogopasbop

Koadhp.n3ameHeHns pac-
Xo4a Ha OTKPbITbIA BOAO-
pa3bop

3apaeTcs nonb3oBaTenem B criydyae HeoGXxoaMMOCTU YBENK-
YyeHns pacxoda Ha OTKPbITbIN Bogopa3Gop No CpaBHEHUIO C
pacyYeTHbIM 3Ha4YeHnem

Hona Bogopasbopa n3
nogatoLlero Tp-ga

YkasblBaeTcsi 40N OTKPbITOro Bogopasbopa u3 nogatoLLero
TpybonpoBoga

PacyeTHoe 0600LeHHOe
conpoTusnexnune, m/(t/4)*2

YKkasblBaeTCcsl BENMYMHa NpeaBapuTernibHO paccYnTaHHOro
0606LeHHOro conpoTmenenus. [laHHoe 3Ha4yeHne Heobxo-
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MapameTp 3HayeHue

ANMO yKasblBaTb TOSbKO B TOM criyvae, ecnm Cnocob 3apa-
HWS Harpysku yctaHoBneH «3agaeTcs COnpoTUBIEHNEM »

3apaeTcs TpebyeMblit pacrnonaraemelil Hanop Ha 06o6LLEeH-

Tpebyembli Hanop, M
Peby P HOM noTpebutene

MuHuManbHbIN cTaTMye- | 3agaeTcs MUHUMAarbHbIA CTaTUYECKUI Hanop Ha 0606LLer-
CKMI Hanop, m HOM noTpebutene

3apaeTtca undppon cnocob onpeaeneHns TemnepaTtypsbl: 0
(vnn nycTo) - no oTonuTenbHOM hopmyne; 1 - No akTuye-
ckon TemnepaTtype. [1ns yyeTta haktnyeckomn TemnepaTtypbl B
pasnU4YHbIX pacyeTax cnegyeT BKMNOYMTb 3Ty ONUMIO B
HaCTpoMKax pacyeToB.

Cnocob onpenenexHus
Temnepatypbl 06p. BOAb!

dakTnyeckan Temnepaty- | YkasbiBaeTca dpakTmyeckasa Temrnepartypa BoAbl Ha BbIXode U3
pa obp. Boabl,°C 0606LeHHOro notpeburens.

B cucteme tennocHabxeHusa c. AnekcaHapOBCKOE aHanorm4yHo y4yactkam TEenoBbIX
ceTern 06bekTbl TMNa «lMoTpebutenb» umetoTes AByx BnaoB (puc. 3.13).

[ToTpebuTens
I'BC

[ToTpeburens
X OTOIUICHUS

1

Puc. 3.13. Tunbl aBoHEHTOB 4-X TpyOHOW CcUCTEMbI TENNTOCHabXeHWs

BHyTpeHHss1 kognpoBka «[oTtpebutena MBC» n «lNoTpebutena otonneHus» UaeH-
TMyHa. OTnn4YmMe Mx 3akmnyaeTcs B YKasaHUM CXeMbl npucoeanHeHus. B 4-x TpyGHon cu-
cteme cxema nogkntodeHus «lMotpebutena MBC» GygeT o3HavaTb TONbKO NOTpebneHune
Harpysku Ha Hyxabl [BC (cxembl Ne 26 (27)). MNpn 3TOM 3HaA4YeHMS Harpys3kv Ha HyXAabl
BEHTUNALMM U OTOMNMEHUS NPUHUMAIOTCA paBHbIMK HyNto. Cxema NOAKMYEeHUs COOTBET-
CTBYIOLLNX abOHEHTOB OTOMMEHUS BblbUpaeTcss B COOTBETCTBUM C PAKTUYECKOM CXEMOW
nogkntoyeHus (Harpyska Ha NBC npuHumMaeTca paBHOWM HYIO).

3.1.5. Y3nbl 1 TennoBble KaMmepbl

B maTtemaTuuyeckolr mMogenu BHyTpeHHee npeacTaBreHne TENoBbIX Kamep Mope-
nvpyeTcs ABYMS y3naMu, yCTaHOBMNEHHbIMM Ha NofatoLemM 1 obpaTtHoM TpybGonpoBoaax.
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Bug TennoBon kamepbl BO BHYTPEHHEM W BHELLHEM NpeAacTaBfeHnun B Matemartu-
YeCKOW Moenu nokasaH Ha pucyHke 3.14.

[

- L1

Puc. 3.14. N3obpaxxeHne TennoBon Kamepbl BO BHELLHEM (CneBa) 1 BHYTPEHHEM (cnpaBa)

npeacrtaBreHnn

Ha pucyHke 3.15 npencraBneH BapuaHT NOAKMOYEHUA ogHoro Tpybonposoaa (no-
AatoLlero) K AByXTpyOHOM TENNOBON CETW.

OgHonuHerHO 8 Hlﬂﬁpa‘lﬂﬁ“! EH'H"I'F'INH&I npegcTagneHWe cemT
NEa ipyenponosa 06 aTHERE TPYE Onpom,
L '_| &
E T o TpGongoso
: :
3 3
= !
E
=

Puc. 3.15. MNogkntoueHne nogatowero TpybonpoBoaa K TENMOBOW CETU

Kpome TOro, TennoBasd KaMmepa UCMNOoJib3yeTCA B Cllydadax pa3BeTBIIEHUA pr60r|po-
BOAa, CMeHbl NpoKnaaku, suga n3ondaunm un 1.n.

Tabnuua 3.6 — basbl gaHHbIX ANS 3NeMeHTa « Y3esn mernnosou cemu»

MapameTp

3HayeHue

HanmeHoBaHue y3na

3agaeTcs nonb3oBaTeneM HaMmeHoBaHWe obbekTa

["eope3nyeckast oTMeTKa,
M

3apaeTca oTmeTka ocu (Bepxa) Tpybbl, HA KOTOPOK YCTaHOB-
neH faHHbIn y3ern. OHa MOXeT aBToMaTUyeckn OblTb cuMTaHa
CO cnos penbeda

CnvB 13 nogatoLero Tpy-
6onposoaa, T/

3agaeTcsa nonb3oBaTenem KonmM4ecTBO YTeYkM U3 noaaroLlero
Tpybonposoaa. [aHHbI y3en MoXeT yCTaHaBnNMBaThCA B Nio-
6OM MecTe TEernnoBOol CETU U NO3BONAET UMUTMPOBATL PEXUM
aBapwuu B nogatoliem Tpybonposoae

Cnue 13 obpaTHoro Tpy-
6onposoaa, T/4

3apaeTca nonb3oBaTeNeM KONMMYECTBO YTEYKN M3 0OpaTHOro
TpybonpoBoaa. [JaHHbIN y3en MOXET yCTaHaBNMBATLCA B NHO-
BGoM MecTe TennoBOM CETU U NO3BONISET UMUTUPOBATb PEXMM
aBapuum B obpaTtHom TpybonpoBoae, a Takke CrnvB BoAbl MO-
cne cucTeMbl TONEHUA

3.1.6. Y3nbl 1 TennoBble Kamepbl

HacocHasa cTtaHuus — CMMBOJSbHbIN OOBLEKT TEMMOBOW CETU, XapaKTepu3yoLMNCs
3alaHHbIM HaNnoOpPOM WUIIM HaNOPHO-PACXOAHOW XapaKTepUCTUKON YCTaHOBIIEHHOIO Hacoca.
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HacocHas ctaHuusa B OAHONMMHENHOM N300pakeHUn npeacTaBnseTcs OgHUM Y3M0M,
HO BO BHYTPEHHEM MpeaCcTaBneHun B 3aBUCUMOCTM OT 3aaHHbIX NapamMeTpoB B CEMaHTU-
yeckon 6ase gaHHbIX, MOXeT BbITb YCTaHOBMEHa Ha oboux TpybonpoBoaax, Kak nokasaHo
Ha puCcyHke 3.16.

Jea Tpybonpoeona

( } -

IToaaommii TPY ﬁuupulm;[

»

Obpartueiii Tpybonposoa

Puc. 3.16. BHelwlHee (BBEpXY) U BHYTpEHHee (BHU3Y) NpeacTaBneHne ogHOSTIMHENHOO
n3obpaxeHus ceTu

[ns 3agaHusa HanpaBneHus AENCTBUSA Hacoca HanpaBfneHne y4acTKOB, BXOOSALLMX B
Hero JOIMKHO CoBMagaTh C HanpaBneHnem paboTbl Hacoca.

Hacoc moxHO MogenvpoBatb ABYMS Cnocobamu:

- KaK ngeanbHoe YyCTPOMCTBO, U3MeHsoLee AaBneHne B TpybonpoBoae Ha 3agaH-
HYIO BENNYMHY;

- KaK yCTpoOncTBO, paboTatoLlee ¢ y4eTOM pearnibHON HanopHO-PacXO4HOW XapakTe-
PUCTUKN KOHKPETHOro Hacoca.

B nepBom cnydae npocTo 3adaeTcsi 3HAYEHWE Haropa Hacoca Ha MoJarwLem U
(vnn) obpatHom TpybonpoBoae. Ecnu 3HayeHne Hanopa Ha OogHOM M3 TpybonpoBOAoOB
paBHO HyI, TO HAaCOC Ha 3TOM TpybonpoBoge oTcyTcTByeT. Ecnu 3HayeHne Hanopa oT-
pylaTenbHO, TO 3TO 03HaAYaeT, YTO HAcoC paboTaeT HaBCTPeEYyY BXOASLLEMY B HEFO y4acT-
Ky. BTopoi cnoco® nossonsieT ucnonb3oBaTb CnNpaBOYHUK MO HACOCHBLIM XapaKTepUCTU-
kKam. B cnpaBo4YHUKE 4Nsi HACOCa MOXHO 3aaaTtb ero QH-xapakTepucTuky nobbiM Konunye-
cTBOM Toyek. basa gaHHbIX obbekTa «HacocHas ctaHuusa» npuBeaeHa B Tabnuvue 3.7.

Tabnuua 3.7 — basbl gaHHbIX ANa anemeHTa «HacocHasi cmaHuus»

MapameTp 3HauyeHue

HaunmeHoBaHMe HacocHoW | 3anucbiBaeTcd HaMMeHOBaHMe HAaCOCHOW CTaHLMN UM Haco-
cTaHuun ca

3apaeTtca oTmeTka ocu (Bepxa) Tpybbl, Ha KOTOPOW YyCTaHOB-

["eopesnyeckasi oTMeTKa, .
neH AaaHHbIM Hacoc. OHa MOXeT aBToMaTU4YecKu ObITb cymnTa-

M
Ha co crnos penbeda

Mapka Hacoca Ha noaa- BbibupaeTtcsa n3 cnpaBoYHMKa Mapka Hacoca yCTaHOBNEHHOro

toem Tpybonposoae Ha nogatowiem Tpybonposoae.

Yuncno HacocoB Ha noga- | YkasbiBaeTCHa YMCIo napannenbHo paboTarLlmx HacocoB

toLem Tpybonposoae OAMHAaKOBbIX MapPOK, YCTAHOBMNEHHbIX Ha nogatowem Tpybo-
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MapameTp

3HauyeHue

nposoae

Mapka Hacoca Ha obpart-
HoMm TpyGonpoBoae

BbiOvpaeTcs n3 cnpaBoYHMKa Mapka Hacoca yCTaHOBMEHHOTO
Ha obpaTHOM TpybonpoBoae.

Yucno HacocoB Ha 00-
paTHOM TpybonpoBoae

YKasbIBaeTcsa YMCno napannensHo paboTarLmx HacoCoB
OOMHAKOBbIX MapOoK, YCTaHOBMNEHHbIX Ha obpaTHOM Tpy6o-
nposoae

Hanop Hacoca Ha noga-
owem Tpybonposoae, M

3agaeTca Hanop, pa3BMBaeMbIii HACOCOM Ha MoJatoLeM Tpy-
6onpoBoge. Ecnu Hacoc noBbIWaeT Hamnop, To 3HaYeHue 3a-
MUCbIBaeTCA CO 3HAKOM MIOC, €CNN MOHMXKaeT Hanop, TO CO
3HaKOM MUHYC

Hanop Hacoca Ha obpat-
HOM TpybonpoBsoae, M

Hanop, pa3sBnBaembIii HACOCOM Ha obpaTHOM TpybonpoBoae,
3agaeTcs nonb3oBaTenem, ecrnm Hacoc NOBbILIAET Hanop, To
3Ha4eHue 3anucbiBaeTcs CO 3HAKOM MNIKOC, €CNK NOHMXKaeT
Hanop, TO CO 3HAaKOM MWHYC

N3o0bpaxeHue rpynnbl HACOCOB pPa3HbIX MapoK, paboTaroLmx nocrneaoBaTenbHO U
napannenbHo, NpuBeaeHO Ha PUCYHKe 3.17.

C21250-70

1500-65

Puc. 3.17. NsobpaxxeHne rpynnbl HACOCOB pa3HbIX Mapok, paboTatoLwmx nocnegoBartenb-

HO (cresa) u napannenbHo (cnpaea)

3.1.7. 3anopHasa apmaTypa

3aaBMXKKa — 3TO CMMBOJIbHbBINM OOBEKT TEMMOBOM CETU, ABMNAIOLLMIACA OTCEKaloLWUMm
YCTPOMCTBOM. 3adBWXKKa KpoMe ABYX pexmMmoB paboTbl (OTKpbITA, 3aKpbiTa), MOXET Haxo-
ANTBCS B MPOMEXYTOYHOM COCTOSIHUW, KOTOpOEe onpeaenseTcsl CTENEHb €€ 3aKpbITUA.
MpomexXyTo4YHOE COCTOSIHME 3afBWXKKM AOSMDKHO Onpenensatca npu eé pexume paboTbl
«Omkpbimay». 3agBUXKKY MOXHO MOAENMpoBaTh crneaywmMmm cnocobamm:
— KaK VUCKIIYUTENbHO 3anupatoLliee yCTpOUCTBO;
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—  KakK 3anopHo-perynupyiollee yCTpoOMCTBO, paboTatollee C y4eTOM U3MEHSIIO-
LLlerocs ConpoTUBIEHMS 3aTBopa (knanaHa) B 3aBMCUMMOCTU OT CTEMEHU OT-

KPbITUA.

[na atoro cnegyet ncnosfib3oBaTtb CrpaBOYHUK MO 3anopH0|7| apmMartype.

Tabnvua 3.8 — basbl gaHHbIX ANns anemeHTa «3aropHasi apmamypa

MapameTp

3HauyeHue

HanmeHoBaHue apmary-
pbl

3agaeTcs nonb3oBaTenem

["eoges3nyeckas oTMeTKa,
M

3apaeTca oTMeTKka ocu (Bepxa) Tpybbl, Ha KOTOPOM YCTaHOB-
NEHO JaHHOEe 3amnopHoe Unn perynupytouiee yctponcteo. OHa
MOXeT aBToMaTUYeCKN OblTb CUMTaHa CO Crnosi penbeda

Mapka 3aaBUKKM Ha No-
Oatowem Tpybonposoae

BbiGupaeTcs U3 cnpaBoYHMKa Mapka YCTaHOBNEHHOW 3anop-
HOM apMaTypbl Ha noaatoLwem TpyGonpoBoae.

YCnoBHbIN AnameTp Ha
nogatowem Tpybonposo-
ae, m

3apaeTcsa nonb3oBaTenem AnaMeTp YCTaHOBEHHOMN Ha Mno-
[atolLeM TpybonpoBoae 3arnopHoi apmaTypbl

CTeneHb OTKPbITUS Ha
nogatowem TpybonpoBo-
ne

3apgaeTcs nonb3oBaTenem CTeneHb OTKPbITUS apMaTypbl
yCTaHOBMEHHOW Ha nofatroLem TpybonpoBoge.

Mapka 3agBWKKKN Ha 06-
paTHOM Tpybonposoae

BbibrpaeTca n3 cnpaBoyYHUKa Mapka yCTaHOBEHHOW 3anop-
HOW apmMaTypbl Ha obpaTHOM TpybonpoBoae.

YCnoBHbIN gnameTp Ha
obpatHom TpybonpoBoae,
M

3apaeTca nonb3oBaTtenemM AnameTp yCTaHOBMEHHON Ha 00-
paTHom TpybGonpoBoae 3anopHOW apMaTypbl

CTeneHb OTKpbITUA Ha
obpatHom TpybonpoBoge

3apaeTcd nonb3oBaTeneM CTeneHb OTKPbITUS apMaTypbl
yCTaHOBIIEHHOM Ha obpaTHOM Tpybonposoae.

3.2. MogenupoBaHue NepeKki4YeHUNn PeXXMMOB paboTbl CUCTEMbI TENNOCHAGXeHUs

MogenvpoBaHue nepeknioYeHnin OCyLWecTBNgeTcsa ANs  aHanu3a W3MeHeHun
BCIeACTBUE OTKITIOYEHUS 3a[BWXKEK UM y4acTKoB ceTu. B pesynbtate BbIMOMHEHUS KOM-
MYyTaUWOHHOM 3aJaun onpefensawTcs oObekTbl, nonaswmne nog OoTkA4veHue. Mpu aTom
npoun3BoauTCAa pacyeT 06bEMOB BOAbI, KOTOPbIE, BO3MOXHO, NPUAETCSA crnvBaTth U3 Tpybo-
NpOBOAOB TENMOBOW CEeTU W cuUcTeM TennonoTpebneHus. PesynbTaTbl pacdyeta oTtobpa-
XalTCs Ha KapTe B BUAE TEMATUYECKON pacKpacKku OTKIMIOYEHHbIX y4acTKOB U noTpebute-

newn v BbIBOOATCA B OTYET.

Buabl nepekntoyeHunm:

— Bknountb - Pexxum obbekTa ycTaHaBnmBaeTcsa Ha «BkntoveHy;

— BbIknounTb - Pexxum obbekTa ycTaHaBnmBaeTcs Ha «BbikntoveH»;

— WsonupoBatb OT UCTOYHUKA - Pexnm obbekTa ycTaHaBnMBaeTcs Ha «BblkntoyeH».
Mpn aTOM aBTOMaTUYECKN JOBABNSETCA B CNUCOK U NEPEBOANTCH B PEXUM OTKITHO-
YeHMs BCS M30NUpyoLLas obbekT OT MCTOYHMKA 3anopHas apmarypa;
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—  OTKMOYUTb OT UCTOYHUKA - Pexnm obbekTa ycTaHaBnmBaeTCa Ha «BbIKoYeH».
Mpn aTOM aBTOMaTUYECKM AOBABNAETCA B CMIMCOK U NEPEBOANTCS B PEXUM OTKIHO-
YeHus BCS OTKIHoYatoLast 00 beKT OT UCTOYHUKA 3anopHas apmaTtypa.

Mpn aHanu3e nepekn4YeHnn onpeaensieTcs, kakme obGbekTbl nonagarT nog oT-
KNIOYEeHUs, N BKNoYaeT B cebs:

o BbiBOA MHpOpMaLMM NO OTKIHOYEHHBIM OO bEKTAM CETHU;

e pacyeT 06BHLEMOB BHYTPEHHUX CUCTEM TENNONOTPEDBNEHNST N HArpy30K Ha CUCTEMBbI
TennonoTpebneHnsa Npyn gaHHbIX UBMEHEHUSIX B CETHU;

e OTOBOpakeHue pe3ynbTaToOB pacyeTa Ha KapTe B BUAE TEMATUYECKOW pacKpacKu;

e BbIBOA TabnM4HbIX OaHHbLIX B OTYET, C NOCneaylLen BO3MOXHOCTbIO MX NeyaTw,
akcnopTta B gpopmat MS Excel nnm HTML.

3.3. BbinonHeHue rngpaBnnM4yecKMx pac4yeToB

OnekTpoHHasi Modenb CUCTEMbl TenrocHabXeHus c. AnekcaHOpoBCKOe, BbIMNOJ-
HEeHHasi B MpOorpaMMHO-pac4eTHOM komnnekce ZuluThermo, no3BonseT BbINOMHATbL KOH-
CTPYKTOPCKME, MOBEpPOYHble M HanafodHble pacyeTbl. 3anyck u BblbOp pacyeTa ocy-
LecTBnsaeTca U3 MmeHw «ZuluThermoy.

3.3.1. Hanapo4HbIN pacueT

Llenbto HanagoyHoro pacyeTta ABNAeTCs kadecTBeHHoe obecrneyeHne Bcex noTpe-
BuTenen, NOLKIOYEHHBIX K TENSOBON CETU HEOOXOAMMbBIM KONMMYECTBOM TEMSIOBOW 3HEP-
N N ceTeBOW BOAbI, NMPU ONTUMANbHOM pexnme paboTbl CUCTEMbI LEHTPannM3oBaHHOIO
TennocHabXeHns B Lenom.

B pesynbTtate HanagoyHOro pacyeta onpefensiTcsa Homepa areBaTopoB, Aua-
MeTpbl Conen n ApoCCENUPYOLNX YCTPONCTB, a TakKe MecTa UX YCTaHOBKM.

PacuyeT npoBoguTCA C y4eTOM pPasfiMyHbIX CXeM NpucoeauHeHus noTpedutenen K
TENMOBOW CETU U CTENEHN aBTOMaTU3aLMM NOLKITOYEHHbIX TENSIOBbLIX HArpy3oK. Mpn aTom
Ha NoTpedbuTenax MOryT yCTaHaBfMBaTbLCS PErynaTopbl pacxoda, Harpy3ku u temnepary-
pbl. Ha TennoBon cetn MoryT ObiTb YCTAHOBIIEHbI HACOCHbIE CTaHUUKW, perynsitopbl AaB-
NeHns, perynsatopbl pacxoaa, KyCToBble wanbbl 1 nepeMblyKu.

Hanago4yHbln pacyeT — 3TO YCNOBHbIN pacyeTHbIM nNpuemM ana nogbopa gpoccenu-
PYIOLLMX YCTPOUCTB U onpefeneHnsa Mect nx yCTaHOBKM.

[anee paccmaTtpvBaeTca MeToauKa Hanago4yHoro pacdeta Angd OTKPbITbIX U 3aKpbl-
TbIX CUCTEM ropsiyero BoAocCHabXxeHusi, OTAEeNbHO paccMmaTpuBaloTCsl HeaBTOMaTU3UPO-
BaHHblE CUCTEMbI N CUCTEMBI C YCTAHOBMEHHbIM Ha cuctemy BC perynatopom Temnepa-
Typbl.

Bce npmBeaeHHble pacyeTbl U BbIBOAbI MPUMEHMMBI MPU LEeHTPanbHOM KavyeCTBEH-
HOM peryfimpoBaHun Mo OTOMUTESNTbHOW Harpyske.

3.3.1.1. OTKpbITasa cucrtema ropsiuero BOAocHabxeHus
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PaccmoTpym HeaBTOMaTU3MPOBAHHYKD CUCTEMY LIEHTPasniM3aoBaHHOrO TensocHab-
XEeHVsl, TO eCTb HW OOWH BWA MNOAKIMIOYEHHOW Harpy3km He uMeeT perynupyromx
yCTponCTB. ABOHEHTCKMUIN BBOA MOAOKITOMEH K TEMMOBOW CETU MO CXeMme, NpeacTtaBneHHOn
Ha pucyHke 2.3. Cuctema OTONMEHUS MOAKMNIOYEHA NO 3aBUCMMOWN CXeMe 4yepes aneBa-
TOpHbIN y3en. Cuctema ropsavero BogocHabxeHust oTkpbiTast. Mecta BO3MOXHOW YCTaHOB-
K1 gpoccenupyrowmx yctponcts 1, 2, 3, 4 nokasaHbl Ha pucyHke 3.18.

&
o

T

i

Tuue

Puc. 3.18. Cxema nogkntoyeHnsi aboHEHTCKOro BBOAA K OTKPbITON HEaBTOMAaTU3NPOBaH-
Hon cucteme BC

[poccenupylowme yctponctea 1, 2, ycTaHaBnMBaeMble Ha CUCTEMY OTOMSIEHUA
AO0SDKHBI N0A0dMpaThCa Ha caMbli HeBnaronpuATHBIN pexnm paboTel. Cambli Hebnaronpum-
ATHBLIN peXxnm paboTbl xapakTepusyeTcs cnegywmMm pacyeTHbIMU NapamMmeTpamu:

- 71, — pacyeTHas TemnepaTypa TennoHocuTens B noaatollem Tpybonposose;

- 7,,— pacyeTHaa TemnepaTypa TennoHocuTens B obpatHom Tpybonposoae;

- T3, — pacyeTHas TemnepaTtypa TEMNOHOCUTENSA Ha CUCTEMY OTOMNNEHWS;

- Tu.p.o.— pacyeTHasa TemMnepaTtypa Hapy>XHoro Bo3agyxa.

Mpn aTom nogatrowmn TpybonpoBog TENSIOBOWM CETU LOOMMKEH ObiTb HarpyXeH Mak-
CUMarnbHbIM pacxo4oM ceTeBon BoAbl. MakcMmanbHbIM pacxoq ceTeBoM BOAbI NPU Hamnu-
YMM BEHTUNALMOHHOW Harpy3ku onpegenseTrca no crneayowen doopmyne:

Gm)() = Go.p. + Gee’c + Gs.p. '

Pacxop Bogbl Ha CUCTEMY ropsYero BOAOCHaOXeHUS onpeaensieTcs Ha TOYKYy U3-
nioma TemnepaTtypHOro rpaduka, npu Temnepatype Bobl B nogarwowem Tpybonposoae,
cooTtBeTcTBYyloLWen 60°C. OT6op BOAbI OCyLeCcTBNAeTCA U3 nogatollero Tpybonposoaa.
Mpu 3arpy3ke nopatowero TpybonpoBoga MakCMMarnbHbIM PAacxXo4oOM CETEBOW BOAbI pac-
nonaraembli HANnop nepea cMcTeMol oTonneHus 6yaeT MUHUMArbHbIM, @ 3HAYUT U U30bI-
TOYHbIN HaMop KOTOPLIN AOMKHO NoracuTb APOCCENUpYytoLLee YCTPOMNCTBO Toxe OyaeT Mu-
HUManbHbIM.

Apoccenupytolee yCTPOMCTBO, ANA raweHus u3bbiITOYHOro Hamnopa Ha cucTemy
OTONSIEHUNSN, yCTaHaBNMBAETCS, Kak NpaBuro, Ha nogatowem Tpybonposoge (Toyka 1), ec-
N1 HE HapyLLaeTcs OAHO U3 CrieayrLMX YCNOBUNA:
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1. Hanop B obpaTHOM TpybonpoBoge (nocrne cucTteMbl OTOMNSIEHUS)) MEHbLLUE BbICOTbI
34aHnA (ONOPOXXHEHWE CUCTEMBI OTOMNNEHUS);
2. YcTaHoBIIeHHOe nepeq CUCTEMOM OTOMSIEHNA OpOoCccenvpytoliee YCTPOUCTBO Mpu-

BOAWT K BCKUMNAHWIO BOAbI B NojatoLlem Tpybonposoae.

Ecnu a1 ycnosua HapylwalTcs, gpoccenupyroLlee ycTponcTeo ByaeT ycTaHoBne-
HO Ha obpaTHoM TpybonpoBoae (Todka 2). B aTom cniyyae oHO urpaeTt posnb NOAMOPHOro
yctponcTtBa. OgHako, Nnpu yCTaHOBKE LPOCCENUPYIOLLEro yCTPOMCTBA Ha OoBpaTHOM Tpy-
BGonpoBoae Hanop nocre OPOCCENUPYOLLEro YCTPOMCTBA He OOSMKEH NnpeBbiwaTb Aomny-
CTMMOIO 3Ha4YeHMs U3 YCIOBUSA MPOYHOCTU YCTAHOBMEHHbLIX NPUOOPOB CUCTEMbI OTOMME-
HWS 30aHUNA, HaNnpuMmep, ANsa YyryHHbIX pagunaTtopos, 60 M. Boa. cT. Ecnn ato ycnosue 6y-
AeT HapylleHo, nporpammHoe obecneyeHne aBTomaTudecku nogbepet ABa Apoccenupy-
OLLMX YCTPOMCTBA M NMOCTABUT O4HO Ha nogatowem Tpybonposoae (1), opyroe Ha obpaT-
HOM (2). Mpwn aTOM BCe OrpaHNYeHnst A0SMKHbI ObiTb COBMOAEHDI.

Mpn HanuuMn umMpKynsumoHHoro Tpybonposoaa n otbope Boabl Ha MBC 13 noaato-
wero TpybonpoBoaa ycTaHaBnMBaeTCa gpoccenvpylowee YCTPOMUCTBO (Toyka 4), orpaHu-
ynBarwLlee pacxoq BoAbl Ha uMpkynauuio. B cnyvyae otbopa Bogbl U3 obpatHoro Tpybo-
npoBoga Apoccenupyrollee YCTPONCTBO (Touka 4) OOMMKHO LWYHTMpoBaTbecs Gannacom.
Moabop apoccenupytowero yCcTponcTea (Touka 4) NpoBOANTCS Ha LIMPKYISLMOHHBLIA pac-
X0[ M Hanop pasHbIA pacnonaraeMomy Hanopy nepepg cuctemon NBC MunHyc notepsm B
cucteme 'BC, npuHumaembim 2-3 M. BO4. CT.

Mpn Bo3moxxHOM oT6ope Boabl Ha MBC n3 obpaTtHoro Tpybonposoga nogbupaeTcs
apoccenuvpyiollee ycTponctso (Todka 3). [dpoccenuvpytowiee yCTpOMCTBO (Touka 3) npu
LEeHTpanbHOM perynimpoBaHumn oTrnycka TensioTbl MO OTONUTENbHOW Harpy3ke nogdupaeTcs
Ha pacyeTHbIN pacxon BoAbl HA OTOMNSIEHME M NOTEePU Hanopa paBHbIE NOTEPSAM B CUCTEME
BC.

Heobxoaumo yaocToBepuTbCa YTO Hamop B TpybornpoBoge n3 KOTOPOro NpOUCXO-
anT Bogopasbop 6onblle YemM CyMma BbICOThI 34aHNA 1 noTepb Hanopa B cucteme MBC.

Mopbop apoccenupytowmx YCTPOMCTB MOXHO NPOU3BOAUTbL Kak C y4eTOM TakK 1 6e3
yyeTa TennoBbiX NOTEPb B TENSoBOWN ceTu. Npn 3TOM pacyeTHble pacxogbl Ans nogdopa
APOCCENMPYIOLLNX YCTPOUCTB ONpeaensitoTCa No creayrowmnmM 3aBUCMMOCTAM:

- Pac4yeTHbI pacxoq TeNnoHOCUTENs Ha CMCTEMy oTonneHus 6e3 yuyeta TennoBbIX
noTtepb, T/u:

Q1000

GC.p._
C- Tlp _sz

- Pac4yeTtHbIn pacxog TennoHocutens Ha cuctemy NBC 6e3 yueTta Tennosbix No-
Tepb, T/:
_ QF..1000 |
26c.p. T c- (tee —txg) ]
roe t, — Temneparypa ropsyen Boabl Ha cuctemy BC, t  — TemnepaTypa XonogHowm Bo-
A0nNpoBOAHOM BOAbI.
- Pac4eTHbIN pacxoq TENNOHOCUTENSA Ha CMCTEMY BEHTUNSAUMM 6e3 yueTa TensnoBbIX
noTepb, T/u:
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Qy.p. 11000

G, =

p. = ( )
C- Tlp — sz
rge sz — pacyeTHada TeMneparypa ceTeBomn BOAbI nocrie KaJ'IOpI/ICbepa CUCTEMbI BEHTUINA-

uun.
- Pacxop TennoHocuTensa Ha cuctemy OTONMEHUS C y4eTOM pakTUYECKOM TemMnepa-

Typbl CETEBOM BOAbI B NogatowemM n obpatHom Tpybonposogax, T/4:

o _ Qo 1000 ;
“P e Tip — Tog

- Pacxop tennoHocutens Ha cuctemy NBC ¢ ydeTom chakTmyeckon TemnepaTypbl
ropsiyen n xonogHom soabl, T/4:

Qi -1000

_ 26C
2ecp. = o tee.zp _tmdj )
- Pacxo,q TENNOHOCUTENA Ha CUCTEMY BEHTUNALUN C YHETOM CbaKTI/I‘-IeCKOI7| TeMne-
paTypbl ceTeBon BOAbl HA BXOA€E U BbIXoae 13 Kanopvld)epa, T/u:

. Q,p.-1000

lMepepn ycTaHOBKOW OpOCCENUPYHOLLMX YCTPONCTB HAa abOHEHTCKOM BBOAE HEOOXO-
AMMO BbIMOMHUTL ABa MOBEPOYHbIX pacyeTa: NnepBbli NpU MakcMMmansHoM oTéope BoAbl
Ha MBC u3 nogatowero Tpybonposoaa, BTOpon nNpu MmakcumansHoM otéope Boabl Ha [BC
n3 obpaTHoro TpybonpoBoaa (TemnepaTtypa TeNIOHOCUTENSA pacyeTHas), Npu 3ToM Apoc-
cenvpytoLme yCTpoMCcTBa AOMKHbI OblTb B3ATbI U3 HanaaKw.

B nepBom cnyyae pacnonaraemble Hanopbl Ha NoTpebuTtenax 6yayT MUHUMarbHbI-
MK, HeOBX0AMMO NPOBEPUTL, Kak noBedeT cebs cuctema otonneHusa. Bo BTopom cnyyae
pacrnonaraemMbii Hanop Ha notpedutene byaet makcumanbHbiM. Heobxoanma npoBepka
Ha BO3MOXHOCTb OMOPOXHEHUSI CUCTEMbI OTONneHus. B cnyyae, korga cuctema otonne-
HUA Kakoro nNnMbo noTtpebutens GyaeT ONOPOXHATLCSA, HeOO6XoaAMMO LWanby, ycTaHOBMNEH-
HyI0 Ha nogatowem TpybonpoBoae, nepeHecTn Ha obpaTHbii. B gaHHOM cnyyae oHa 6y-
AeT BbINOSHATL POSb NoANopHOM Wwarnbsbl. Nocne nepectaHoBKM Wanbbl HEO6XO4MMO CHO-
Ba NpoBepuTb cobntogeHne Bcex yCnoBu NpuBeAeHHbIX Bbille.

OpHako, Npu ycTaHOBKEe ApOCCENUpyoLLEro yctponctea Ha obpaTtHom Tpybonpo-
BOZE Hamnop nocrie 4poccenmpyloLlero yCTpomucTBa He A0MKEH NpeBbIwaTh 4ONYCTUMOrO
3Ha4YeHWs U3 YCNOBUSA MPOYHOCTU YCTAHOBIIEHHbIX NPUBGOPOB CUCTEMbI OTOMNNEHNSA 34aHNUS,
HanpuMep, 4na YyryHHbIX paguaTtopos, 60 M. Boa. cT. Ecnn 310 ycnosue 6yaeT HapyLie-
HO, NporpaMMHoe obecneyeHne aBTomaTuyeckm nogdepeT ABa OPOCCENnMPYHOLLNX
yCTPOMCTBA M NOCTaBUT OOHO Ha nogatoLiem Tpybonposoge (1), apyroe Ha obpaTHoM (2).
Mpn 3TOM BCe orpaHNYeHns OMKHbI ObiTb COBNIOAEHDI.

3.3.1.2. 3aKkpbIiTasi cuctema ropsiyero BOaocHabxeHus

PaccmoTpm aboOHEHTCKMIM BBOA, MOAKMIOYEHHBIN K TEMNOBOM CETU MO CXEME,
npencraBneHHon Ha pucyHke 2.4. Cuctema oTOMMeHna NoaknoveHa no 3aBUCMMON Cxeme
yepes aneBaTopHbIN y3en. Cuctema ropsvero BOAOCHabXeHUs 3akpbiTasi, OQHOCTYNeH4a-
Tas, C napannenbHbIM MOAKNIYEHNEM TennoobmMeHHoro annapara. Mecta BO3MOXHOWM
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YCTaHOBKW OpOCCennpyoLmnx yCcTponcTs 1, 2, 3 nokasaHbl Ha pucyHke 3.19.
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Puc. 3.19. Cxema nogkrntoveHns aboHeHTCKOro BBoAa K 3aKpbiTOM HEaBTOMAaTU3NPOBaH-
Houn cucteme BC

[poccenupylowme yctponuctsa 1, 2, ycTaHaBnNMBaeMble Ha CUCTEMY OTOMSEHUS LOSMKHbI
noadbmpatbCa Ha camblil HEGNAronNpuUATHBIN pexmnm paboTbl. Cambii HEGNaronpUATHLIN
pexum paboTbl XapakTepusyeTcs CrieaylowmnmMm pacyeTHbIMU NapaMmeTpamu:

- 71, — pacyeTHasi TemnepaTypa TennoHOCUTENS B MoAatoLeM TpybonpoBoae;

- 7,,— pacyeTHasa TemnepaTypa TennoHocuTens B obpatHom Tpybonposoae;

- T3, — pacyeTHasa TemnepaTtypa TeMnnOHOCUTENS Ha CUCTEMY OTOMNMNEHUS;
- 7, »0.— PAcHeTHasi TemnepaTypa HapyHOro Bo3ayxa.

Mpn aTom nogatowmin TpybonpoBos TENSIOBOM CETU LOOSMKEH ObiTb HarpyXeH mak-
CUMarnbHbIM pacxo4oM ceTeBon BoAbl. MakcMmanbHbIM pacxon ceTeBOM BOAbI NPU Hanu-
YMM BEHTUNALMOHHOW Harpy3ku onpegenserca no crneayowen doopmyne:

Gm)() = Go.p. + Gee’c + Gs.p. '

Pacxon Bogbl Ha cucTeMy ropsidero BOAOCHabXeHUs1 onpenensieTca Ha TOYKy W3-
noma TemnepaTtypHoro rpaduka, npu TemnepaTtype BoAbl B nogatowem Tpybonposoae,
cootBeTcTBytowen 70°C.

Mpwn 3arpy3ke nogatowiero TpybonpoBoga MakcumMarnbHbIM pacxogaoM CETEBOWM BOAbI
pacnonaraemMblii Hanop nepea CUCTEMOW OTONMEeHUs ByaeT MUHUMArbHBIM, @ 3HAYUT U
N36bITOYHBIN HANOP KOTOPbLIA OOJMKHO MOracuTb ApOoccenupyloLlee YyCTPOMCTBO Toxe Oy-
AEeT MUHUMATbHbBIM.

[poccenvpytowiee yCTPOMUCTBO, ANS ralweHus U30bITOYHOro Hamnopa Ha CcUcTemy
OTONNEeHUs, yCTaHaBNMBaETCH, Kak NnpaBumo, Ha nogarwLem Tpybonposoae (Toyka 1), ec-
N He HapyLaeTcsl OAHO M3 Cneaylowmnx YCroBuin:

1. Hanop B obpatHom TpyGonpoBoae (nocre cuctemMbl OTOMNMIEHUS) MEHbLUE BbICOTbI
30aHus (ONOPOXHEHME CUCTEMbI OTOMMEHNS);
2. YCcTaHOBNEHHOe nepen CMCTEMOW OTOMMEHMS OpOCCenupylolee yCTpOMUCTBO Mpu-

BOAWT K BCKMNAHMIO BOA4bLI B NoAatoLem Tpybonposoae.

Ecnn aTn ycnosus HapyluarTcs, gpoccenupytloliee yCTpomucTBo byaeTt yctaHoBe-
HO Ha obpaTHomMm TpybonpoBoge (Toyka 2). B atom cnyyae OHO mrpaeT pornb NOAMNOPHOro
yCTpoucTBaa.

Mopbop apoccenupyrowmnx yCTPONCTB MOXHO MPOM3BOAUTL Kak C y4eToM Tak u 6e3
yyeTa TennoBbiX NOTEPb B TENSOBOW ceTu. Npn 3ToM pacyeTHble pacxogbl Ans nogdopa
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APOCCENUPYIOLLMX YCTPOMUCTB ONPEeAEnsatoTCsa No CneayowmmM 3aBUCUMOCTAM:

- PacyeTHbIn pacxon TENMOHOCUTENSI HAa CUCTEMY OTonneHus 6e3 ydeta TennoBbIX
notepb, T/u:
Q. -1000

c.p. — ’
C'iflp —sz '

G
- PacyeTHbIn pacxog TennoHocutens Ha cuctemy BC 6e3 ydeta TennoBbiX No-
Tepb, T/M:

~ Q,.,-1000

C- (Tlu - Z-Zm.u )

roe r,, — TeMnepartypa ceTeBOM BOAblI B NogaroLllem pr60I'IpOBOD,e, cooTBeTCTBYHOLLas

26C.p.

TOuYKe u3noma TemnepaTypHoro rpaduka, r,, — TemnepaTypa ceTeBoW BoAbl Nocne nofo-

rpeBaTtensi, COOTBETCTBYHOLLAS TOYKE U3fOMa TeMnepaTypHOro rpaduka.
- PacyeTHbI pacxoq TensioHOCUTENS Ha CUCTEMY BEHTUNALMM 6e3 yyeTa TennoBbIX
noTtepb, T/u:

T — Y, -
roe 2p acyeTHada TemMnepartypa ceTeBon BOAbI MNMocre Kajnopugepa CUCTeMbl BEHTUIA

uunn.
- Pacxog TennoHocuTens Ha cucteMy OTONMEeHNsa C y4eToM hakTMYecKkon Temnepa-
Typbl CETEBOM BOAbI B Nogatowem n obpatHom Tpybonposoaax, T/u:
., - Q,.p.+1000 ;
c- irw, — Ty '
- Pacxog tennoHocutensa Ha cuctemy BC ¢ yyeToM dhakTuyeckonm Temnepartypsbl
ropsiyen n XxonogHown BoAbl, T/4:
6 - Q..,-1000 .
"o (fg = T
- Pacxoa tennoHocutensa Ha cUCTEMY BEHTUMNALMK C y4eTOM (hbakTU4eCcKon Temne-
paTypbl CETEBOW BOAbI HA BXOAE U BbIxode n3 kanopudepa, T/4:
Q, . -1000

c-(rlqb —rzgd))
Ha pucyHke 3.20 npvBeaeHa cxema NoakntoyeHns aboHEeHTCKOro BBoAa K 3aKpbITOM
cucteme NBC ¢ ycTaHOBMEHHBIM PerynsTopomM TemnepaTypbl.

tre
B
15
'3:1 PT.

T

G =

c.p.

I'BC

&

co
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MpunoxeHune 8. OnucaHne 3NeKTPOHHON MOAENWN CUCTEMbI TENNOCHabXeHNs

Puc. 3.20. Cxema nogkntoyeHnst aboHeHTCKOro BBoaa Kk 3akpbiton cucteme NBC ¢ ycta-
HOBJEHHbLIM PErynaTopom TemnepaTypbl

Perynsatop temnepaTypbl npeaHa3HayeH Ana aBTOMATMYECKOro perynvMpoBaHus
TemnepaTypbl ropsyen Boabl oTbupaemon Ha cuctemy BC, gaHHoe ycTtponctso Oyaer
Yy4nTbIBaTbCA MpU MPOBEOEHUN MOBEPOYHBIX pacyeToB, MNPy NPOBEAEHUN Hanago4HOro
pacdeTa perynarop Temnepartypbl He paccmaTpuBaeTCs.

3.3.2. [loBepoYHbIN pacyeT

Llenblo noBepo4yHOro pacyeta sBRgeTcsa onpenerieHne qakTU4yeckux pacxopos
TENNOHOCUTENS Ha ydacTkax TENSIOBOM CETU N Yy NOTpebuTenen, a Takke KonuyecTsa Ten-
NOBOW 3HEPrM NonyyYyaemMon noTpebutenem npu 3agaHHOM TemnepaType BoAbl B nogato-
Lwem TpybonpoBoae v pacrnonaraeMoM Hanope Ha UCTOYHUKE.

CosgaHHas matemaTtmyeckasi MMUTauMoHHas MoAefnb CUCTEMbI TenmnocHabXeHus,
cnyxawias ans peleHus noBepovyHOM 3adadvn, NO3BONAET aHanuauMpoBaTb rmapasnuye-
CKMA M TEenroBOM pexumm paboTbl, a Takke MPOrHO3MpoBaTb M3MEHEHWe TemnepaTtypsbl
BHYTPEHHEro Bo3ayxa y notpebutenen. PacyeTbl MOryT NpoBOAUTLCS NPU PasfnnUYHbIX UC-
XOAHbIX OaHHbIX, B TOM 4YUChe Mpu aBapuUMHbIX CUTyauusax, Hanpumep, OTKNIOYEHUN OT-
AenbHbIX y4acTKOB TENsoBOW CETWU, nepedayv BoAbl U TENMOBOW 3HEPrMU OT OOHOro UC-
TOYHMKA K gpyromy no ogHomy m3 TpybonpoBogoB u T.4. B kauyectBe TennoHocuTtenst Mo-
XeT MCnonb30oBaTbCs BoAa, aHTUAPU3 UIN ITUNEHTTINKOSb.

PacuyéT TennoBbIx ceTen MOXHO NMPOBOANTL C YYETOM:

* yTeYeK U3 TEeNSI0BOM CETU U CUCTEM TeNNonoTpedneHuns;

* TENNOBLIX NOTEPL B TPyOONpoBoAax TEMNSIOBOWN CETU;

* haKkTN4ecKkn yctaHoBNeHHoro ob6opyaoBaHnsa Ha abOHEHTCKNX BBOAAX U TEMMOBbIX
ceTsx.

B pesynbTaTe pacdeta onpeaensatoTcs pacxogbl M NoTepu Hamopa B Tpybonposo-
Aax, Hanopbl B y3rax ceTu, B TOM Yucne pacnonaraemMble Hanopbl y notpebutenen, Tem-
nepatypa TennoHocuTens B y3nax cetu (Npy yyeTe TEnnoBbIX MOTEPb), TemnepaTypbl
BHYTPEHHEero Bo3ayxa y norpeburenen, pacxoabl n TemnepaTypbl BOAbI HA BXO4E U BbIXO-
Ae B Kaxayt cuctemy tennonoTtpednenus. MNMpun paboTte HECKOSNbKMX NCTOYHMKOB Ha OHY
ceTb onpeaensieTca pacnpeaeneHue Boabl U TEMSIOBOW SHEPIUN MEXOY UCTOYHUKaMMU.

MogBogutca 6anaHc no BoAe M OTMYLLEHHON TENSIOBOW SHEPTMEN MEXOY UCTOYHU-
KoM 1 notpebutenamm. OnpeaensaoTca 30HbI BANAHUA NCTOYHUKOB Ha CETb.

3.3.3. lNocTpoeHue nbLesomeTpu4eckux rpacdmkos

lNMee3omeTpuyeckui rpacumk SBnseTcss OGHMM M3 OCHOBHbLIX MHCTPYMEHTOB aHanuaa
pes3ynbTaToB pacyeToB ANS TENMOBbIX ceTen. ITOT rpaduk nsobpaxaet NUHUN U3MeHe-
HWS JaBfeHus B y3nax ceTu no BblIbpaHHOMY MapLupyTy, Hanpumep, OT UCTOYHMKA A0 OA-
HOro n3 notpeburtenen.

Mpumep nbesomeTpudeckoro rpaduka npuseneH Ha puc. 3.21.
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Hawmerosarme yana CuBnpekas, 10 YK-266 YK-45 YK-41 YK-39.3 YK-36.2 YK-29 YK-17 Cubnpexas 10/5
lMeonesnueckas BuicoTa, M 82.97 886 88.78 88.71 85.07 85.76 86.15 82.99 83
Hanop & aGpatHom 15 118.78 120,435 120,595 121,187 121.471 12199 122.176 122,27
TpyBonposoae, m
Pacnonaraemsiit Hanop, M 32 21211 17.946 17.637 16.448 15.927 14.886 14.509 14.345
AnuHa ydacTka, M 10.08 22.86 8.17 26.3 8.25 26.2 56 5.44
[uameTp y4acTka, M 0.15 0.15 0.15 0.15 0.15 0.15 0.1 0.08
Motepu Hanopa B nogaowem
ToyGonpoaone. 1 7.01 1.609 0.15 0.596 0.237 0.522 0.19 0.074
Morepu Hanopa s ofparron 378 1.656 0.159 0592 0.284 0519 0.186 0.09
TpyGonposoae, M
CropacTs AsinkeHHA 8046l & 6.003 2.362 1.053 1.278 1275 1.269 0.416 0.649
noa. Tp-ae, M/c
CHoROGTL ABINKAHHA BTG @ -5.997 -2.356 -1.047 1275 1,271 -1.266 -0.415 0,648
obp.Tp-ae, Mic
YAEMHEIE UHEAHEIE MOTEPN B 375 5ag 58.267 11622 17.098 17.016 16.862 3.032 9.73
NC, mMm/m
é‘f:e”b”“'e AIMHEUHEIE NOTEPH 374.963 57.947 11.495 17.003 16.923 16.77 3018 9.687
L MMM
Pacxon & nonaiouiem 372.3329 146.5176 65.3226 79.2765 79.0851 78.7256 11.4567 11.4557
TpyBonposoae, T/4
Pacxon s oGparHom -371.9984 -146.1133 -64.9655 -79.0548 -78.8666 -78.5095 11.4292 -11.4303

TpyGonpoeoge, T/

Puc. 3.21. lNpumep nbeszomeTpudeckoro rpaduka

nbe3OMeTpW—IeCKI/IIZ rpad)vn( CTPOUTCA NO YKa3aHHOMY MYyTHU. nyTb YKa3blBae€TCA aB-

TOMaTUYECKU, OOCTATOYHO ONpeneNnuUTb ero HavasbHbIM U KOHEYHbIW y3rbl. Ecnn nyTen ot
OAHOrO y3na Ao ApYroro MOXeT OblTb HECKOMNbKO, TO MO YMOSTYaHUIO NyTb BblibUpaeTca ca-
MbIA KOPOTKMI, B TOM Crlydae eCnn HYy)XXeH Opyron nyTb, TO HEOO6X0AMMO yKasaTb npome-
XXYTOYHbIE Y3rbl.

Ha nbe3omeTpuyeckom rpadmke oTobpakaroTcs:

NWHKUA JaBneHna B nogarwemM TpydbonpoBoae KpacHbIM LBETOM;

NMHKUA faBneHnsa B obpaTHOM TpybonpoBoae CUHUM LBETOM;

NNHUSA NOBEPXHOCTUN 3EMIN NYHKTUPOM;

NMHUSA CTaTUYECKOro Hanopa rofyobIiM MyHKTUPOM.

YT0Obl NOCTPOUTL NbE3OMETPUYECKUI FpaduK criegyeT 3aaaTthb NyTb OT HaYarbHOW

A0 KOHEYHOM TOYKM C MOMOLLBI0 KOMaHAbl «[Touck mymuy». [locne NOCTPOEHUST NYTU HYX-
HO BbINONHUTL KOMaHay «3adayu — [Ibezomempuyeckul zpaguk (mennocHabxxe-

Hue)».
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