Yactb 2. datunkn DS1921 B
TemMnepaTrypHOM MOHUTOPUHIre 34aHNn N
OTOMNMUTEJIbHbIX CUCTEM

Maea 4. OpraHn3aynst MOHUTOPUHIra n
rnosiydeHue rnepBUYHbIX 4aHHbIX

4.1. Bbibop 06bEeKTOB A1 nccaenoBaHuns

CoBpemMeHHOe 3pgaHue - Byab 9TO NPOW3BOACTBEHHOE MOMe-
LLEHME, Xunasgs MHOroaTaxka WM COBPEMEHHbIA KOTTEOX - He
TONIbKO CTpOUTESIbHAsA KOHCTPYKUUSA, HO U KOMIJIEKC, B KOTOPOM
GYHKLMOHNPYIOT MHOIFOYUCAEHHbIE TEXHUNYECKNE CUCTEMbI, TPelby-
lowmMe nocTOsHHOM 3ab0Thl M 3aTpaT, Npexane BCEro sHepreTtu-
yeckmnx. AHanmM3 MokasblBaeT, YTO pPacxodbl 3SHEPruM Ha MPous-
BOAOCTBO CTPOUTENbHbLIX KOHCTPYKUMA cocTaBnsioT 8%, Ha nepe-
BO3KY KOHCTPYKUMA U BO3BeAeHME 3aaHuin - 2%, a Ha 3Kcnya-
Tauulo 30aHUG B TEYEeHMEe PaCyHeTHOro cpoka ero cayxobl - 0o
90% Bcex aHepro3arpaT XU3HEHHOro uykia 3gaHns [2]. NMoHATHO,
YTO B YCJIOBUSIX SHEPreTUYECKOro Kpmn3nca aktyaslbHenwen asns-
eTca npobnema opraHm3auym pauuoHasibHOM aKcnayatauum 30a-
HU 1N CcoopyXeHun. MNoa 3TUM Mbl MOHMMAEM Takyko MOCTaAHOBKY
nena, kKorga npuv MUHUMalbHbIX 3HEPreTudyeckmx 3arparax Ha
akcnayatauuio 34aHns UM COOPYXEHUS CPOK MX CNyXObl Makcu-
MaJieH Npn COXPaHEHUN 3KCMayaTauMOHHbIX CBOMNCTB.

OcHoBHasg Oons 9HepPronoTpebneHns B XUANLLHO-KOMMY-
HaNlbHOW cepe NPMXoaNTCa Ha OTOMNNeHne 1 ropsyee BOJOCHA0-
XeHne. Ha TennocHabxeHmne npoMbILLIEHHbIX NPeanpUaTuin n Xu-
nvwHoro ¢oHaga 3arpadymBaeTcd He MeHee 55% Bcero pacxo-
ayemoro Tonnmea [3]. MNpumepHo 0o cepeanHbl 80-x rogoB pas-
BUTUE cuctembl Tennodpukaumm B CCCP wno no nytu co3gaHus
KPYMHbIX LEHTPOB TennocHabxeHma: TOL, n 60nblInX KOTENbHbIX.
B nocnegHue rogpl B ctpaHax CHI Bce Bbonee wimpokoe pacnpo-
CTpaHeHMe MonyyalT aBTOHOMHbIE CUCTEMbI Ten0CHaAOXeHUS.
[TocTeneHHO HapyLlaeTCa MOHOMONIUS LEHTPaSIM30BaHHOW CUCTE-
Mbl, U1 Ha PbIHKE Tenna ckiaabiBaeTcsd CUTyauusi, Korga rnpoekTu-
POBLLUMKAM N 3KCMyaTauMOHHMKAM NPUXOAUTCS pellaTtb npobne-
My BblOOpa - MomMcka ONTUMASIbHOW CXEeMbl TEennoCHabXeHusa B
3aBUCUMOCTU OT KOHKPETHbIX 3334 1 YC/TIOBUIA.
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C ToukmM 3peHnst pecypcocbepexeHmnsa CUCTEMbI LEHTPann3o-
BAHHOIo TENJI0CHAOXeHUs MMEKDT MHOXECTBO HeaocTaTkos. [1pe-
XO€e BCEero - 310 NoTepu TEMnJIOBON 3HEPTUM NpU TPaHCNOPTUPOB-
ke. CocTosgHmne TennoTpacc B OONbLUMHCTBE rOpOOOB TakOBO, YTO
TENnJI0BblE NOTEPM B HUX B HECKOJIbKO pPa3 MpeBbiLadT HopMaTuB-
Hble [4]. HacTbl aBapun TennoTpacc, a 3Ha4YuT, NepepbiBbl B Te-
nnocHabxeHnn. Cpok cnyx0bbl TEMAOBLIX CETEN CHU3WACA OO0 12-
15 net, a uUMPKYAauUMOHHbIX TPYOONPOBOAOB ropsiyero BogocHab-
XeHns - 0o 3-6 net [5]. 3HaunTenbHbl NOTEPM U3-3a rMapaBu-
4eCKON pa3perympoBkiM CUCTEM, W3-3a2 HECOOTBETCTBUA Tpe-
OyeMbIX PeXMMOB NOTPEDAEHNS OTAENbHbLIX 30AHUN PEXUMY LIEH-
TpasM30BaHHOIO perynmpoBaHug otrnycka tenna [4].

B To XXe Bpems CyuleCTBEHHbLIM MPENMYLLECTBOM LEHTPasIN-
30BaHHbIX CUCTEM FBAFETCH BO3MOXHOCTb 3KOJIOrMYECKN YNCTOro
CXUraHMsa HU3KOCOPTHOro MECTHOro TOomnsmea, ObITOBbIX OTXOOOB.
Kpome TOro, atm cuCTeMbl MO3BOMSIOT peann3oBaTb Hanbonee
9dPEeKTVBHbIE TepMOANHAMUYECKNE UUKIbI [OJ191 COBMECTHOIO
NMPOM3BOLCTBA TEMJIOBOW M 3N1EKTPUYECKON 3Heprun. He nocnen-
HIOKO POJIb UFPAET N BO3MOXHOCTb UCMOJSIb30BaHNS BTOPUYHBIX pe-
CYPCOB MPOMBILIEHHbLIX MPegnpuaTtuin. B cuny ykasaHHbIX npu-
4YMH BO MHOrmx 3apybexHbix ctpaHax (LdaHuvs, LLseuuys, MepmaHus,
duHnaHansa) B nocnegHne OEeCATUNeTUs MHTEHCUBHO COOpPYyXa-
IOTCA CUCTEMbI LIEHTPANM30BAHHOIO TenNocHabxeHns [4].

B cBow o4yepenb, aBTOHOMHbLIE CUCTEMbI UMEIKOT pPKL MNpu-
BJiekaTeNbHbIX CBOMCTB, obecneuymBalowmx UM Bce Oonee wmpo-
KOe pacnpocCTpaHeHue. ITO Mnpexne BCero MX 3KOHOMUYHOCTb,
cBs3aHHasa ¢ yBenudeHnem KI1[, KOTNOB M CHUXEHUEM MoTepb Ha
TPaHCMOPTMPOBKY TEMJIOBOM 3Heprun. Hanbonbliee npuMeHeHue
NoJly4aloT aBTOHOMHbIE KOTEJIbHbIE Ha ra30oBblX MOAYNSX C TEnso-
Bor mMowHocTblo OoT 0.1 go 4.5MgT. Mo pa3HbiM oueHkam [4, 5]
KMZ coBpeMeHHbIXx Manbix KOTA0B cocTtaensgeT oT 90 oo 95% wu
Oonee [6]. CoBpeMEHHbIE aBTOHOMHbIE CUCTEMbI UMEKOT BbICOKNM
YPOBEHb aBTOMaTU3aLmMmn, YTO NO3BONSIET MM OE3 NPUCYTCTBUS Ye-
noBeKka HagexHo obecneymBarb HEOOXOOUMbLIA PEXUM OTMNyCKa
TennoBowm aHeprun. B utore pacxop Tenna Ha TensocHabXeHue
3naHnii - Ha 10-20% HWXe Mo CPaBHEHWUIO C LIEHTPANTIN30BaHHbLIMU
cucrtemamu [3].

Takum o6pasom, B yCnoBugax MnosiBNEHMA OO0MbLIOro pasHo-
00pa3una oTonuTesIbHOro 000pPyA0BaHNA OTEYECTBEHHOro M 3apy-
OEeXHOro NPou3BoACTBa CYLLECTBYET OMAaCHOCTb MPUHATMA HEOM-
TUMaNIbHOrO PELLUEHUS NPU NPOEKTUPOBAHUM CUCTEM TEMNSIOCHA0-
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XeHuns1. TONbKO AeweBn3Ha, TOSIbKO ObICTPOTa MOHTaXa WAn TOSb-
KO aBToMaTtmn3daums He MOryT CNYXWUTb OCHOBaHMEM OJ19 MPUHATUS
PEWEHNd B MOJNIb3Y TOW UM MHOWN CUCTEMBbI. HyXHbl yBA3Ka CO
CNOXMBLUENCA MHPPaACTPYKTYPOMN ropoaoB, TLATESIbHbIA aHanm3
9KOHOMWYECKUX, IKOJIOMTMYECKMX, reorpapuyeckmx n TeXHUYECKMNX
YCNOBUN, a TakXke MpPakTU4YecKoro ornbiTa 3kcrlyataumm CUCTEM
TennocHabxeHnsa naHHOro panoHa. HakoHeu, HeoOXn1aMMo OOCKO-
Ha/IbHO 3HaTb TErNOTEXHUYECKNE XapakKTepUCTUKN 30aHUS, OJ15
KOTOPOro MNpPOEKTMPYETCH CUCTEMA TernnocHabXeHus. 3advacTyto
O/19 TaKoro aHanin3a rnpoCTO He XBaTaeT AaHHbIX.

CTporo roBops, TOYHbIM pPacyeT OTOMUTENIbHOW CUCTEMbI O
KOHKPETHOro 0ObekTa ABNSETCSH 3adayent HEBLIMOSHUMOW. OTOMY
MHOro npuyuH. lMNpexae Bcero - 00/bLIOE KOMNYECTBO TPYAHO
onpenenseMblx MNapamMeTpoB OTaryiMBaeMbiX MOMEeLWLeHNn (KX
TEnJ0N30ALUMOHHBIX CBOWCTB, PEXMMOB 3KCryatauun, LMPKYIs-
UMy BOo3ayxa un T. n.). Henerko takxe npenycMoTpeTb KonebdaHus
TemMnepaTtypbl HapyXHOro Bo3ayxa. [loaTomy pacyeTbl BenyTcs
NPUOAMXEHHO, HA OCHOBE YCPEOHEHHbIX Moaenenm u koapdmum-
€HTOB, a MPaKTUYECKNI pexmM paboTbl KOTENbHOW yCTaHaBMBa-
€TCS OMNbITHbIM MYyTEM.

Ana aKkcnepuMeHTaNnlbHOro onpenesieHns onTuMasibHOro pe-
Xnma paboTbl OTOMUTENIbHOW CUCTEMbI HEOOXOOMMO NPOBOAUTb
NoApPOOHbIN TeMNepPaTypHbIn MOHUTOPWUHI CUCTEMbI M OTanaMBa-
eMbIX nomeuleHnin. XenarenbHO 3TO AeNnaTb B Te4YeHne OavTesib-
HOrO MpPoOMeXyTka BpeMeHW, MNpu pas/inyHbIX TemMneparypax Ha-
pyXHoro Bo3ayxa. [lo HeOaBHEro BPEMEHU TakOW MOHUTOPUHI
npenctaensan cobOM CNOXHYIO TEXHMYECKYIO 3agady u3-3a Tpya-
HOCTM obecneyeHnsa HageXHOW U cornacoBaHHoOM paboTbl OOJib-
LLIOro KOJINYECTBa camMonuLlyuiMx TepMOMEeTpoB. B nocnegHee
BpemMs cuTyauus B KOpHe uaMeHwunacb. [1ogBUNCA HOBLIA TUIM
9NEKTPOHHbIX TEPMOXPOHHbLIX OaT4MKOB-HakonuTesnemn, KoTopble,
KaKk crnegoyeT v3 npegplaywmx rnae, He TpeOdyloT cneumasnbHOro
obcny>XXnBaHus MM yxoga v CcnocoOHbl MO 3a4aHHOM NporpamMme
N3MEPATHL 1 3anoMmMHaTb TeMneparypy okpyxatwowlen cpenbl. Npu-
MEHeHMe 3TUX OATYMKOB HaACTOJIbKO YMNpOLUaeT MpoLecc LUMPOKO-
MacLTabHOro TemMnepaTtypHoOro MOHUTOPUHra nodbiX OOBLEKTOB,
YTO C HMM MOXET CMPaBUTbCSH aXe HeKBanMPULMPOBAHHbLIA Nep-
COHarn.

OCOBEHHO UEHHBbIM SBASIETCA TO, YTO OATYMKM MO3BOAKAIOT
NPOBOOUTL MOHWUTOPWHI OTOMUTESIbHbLIX CUCTEM B €CTECTBEHHbIX
YCNoBuMEX MX akcnnyarauyn. bnarogaps 3ToMy MOXHO OObEKTUB-
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HO 33a40KYMEHTUPOBATb TEMMEPATYPHbIE PEXUMbI KaXOoro u3
OTanIMBaeMbIX MOMELLEHUN, BbISBUTb OCOOEHHOCTU MOMELLEHNA,
onpenensemMble NUX apxXmMTeKTypoOWr, YCOBUSIMM 3Kcnyartaumu, a
Takke CBOMCTBA CaMOW OTOMUTENIbHOWM CUCTEMBbI. TakoM MOHUTO-
PUHI NONE3eH Kak rnpu nycke B 3KCrayatauuio HOBbIX KOTESIbHbIX,
Tak 1 O1s BbIACHEHUS XapakTepa pabdoTbl CUCTEMbI HA YXKE 3KCMy-
aTUPYIOLLMXCS OObEKTaxX.

B nocnepyowux rnasax Mbl NPOAEMOHCTPUPYEM BO3MOXHOC-
TN YKa3aHHOrO0 MOHWUTOPMHra Ha MpuUMeEpPe HECKONIbKUX OOBLEKTOB
Pa3NMYHOr0 Ha3HA4YeHUS B peasibHbIX YCIOBUSX 3KChyaraumm mx
OTOMUTENbHLIX CUCTEM. B KayecTBe O0OBLEKTOB UCCNEO0BAHUS Bbl-
OpaHbl CTPOEHUs, O0OOPyLAOBaAHHbIE ABTOHOMHBLIMW TEMIOBLIMU
NyHKTaMn. 3TOT BbIOOP 0O0YyCNOBAEH TEM, YTO, HECMOTPSA Ha LIMPO-
KOe pacnpoOCTpaHEHNE aBTOHOMHbLIX TEMAOBbIX MYHKTOB, CUCTEMa-
TUYECKUX UccnenoBaHnin nx apPeKTMBHOCTN NPOBELEHO HeOOCTa-
TOYHO. [ANna obneryeHus CCbISIOK B NOCNEAyoWEM N3N0XEHNN BCE
NPUBEAEHHbIE HUXE 0OBbEKTbI MPOHYMEPOBAHLI.

« O6bexkr 1: KomnnekCc 30aHMA MaKeeBCKOWM ra30HanoJsHU-
TenbHon ctaHumn OAO "[oHeuxobnras”, pacnosioXeHHbIX Ha
nnowaan OKoMo 6 rekrtapoB, OTaniMBaeMblXx OJSI0YHO-KOM-
NakTHON MOOEPHU3NPOBAHHOW NepenBMXHON KOTENIbHOW C
asTomatukon "BAPK". HomuHanbHaa Ttennonpoun3BoauTElb-
HocTb - 800 kBT, KN4 - 91%, 3aBog-n3rotoButenb - "YKp-
anekTpoannapar”. OTannmBaemble 30aHUA - KUPMUYHbIE,
OOHO- N OBYXATaXHbIE.

« O6mvekT 2: Oppuc OAO "HoHeukobnras” no yn. P.Jliokcem-
Oypr B r. [loHeuke, NpencTaBnsiowmmn cobom 4HeTblpexaTax-
HOE KMpnuyHoe 3aaHune. B KoTenbHOW yCTaHOBNEHbI TPU KOT-
no-arperara tmna "Compact A" CA150 npousBoactea Oesb-
runckon pupmbl "ACV". MowHocTtb koTna 115-140 kBT, KMNA
- 93.5%.

« O6bexkTr 3: Komnnekc 30aHun NPOM3BOACTBEHHO-3KCMya-
TaunoHHoM 6a3bl ra3oBOro xo3sancrtea r. Laxrepcka [oHew-
KO 00nactu, pacrnosioKEHHbIX Ha MNoWwaan okosno 4 rekrta-
poB. KoTenbHasa cHabXeHa AEBATbIO OTONMUTENbHbIMU Onoka-
M Tuna BO-100 mowHocTeio 100 kBT npomssoactea OAO
NMKTW "Tasoannapat”. OTtannvBaemblie 3OaHUS: KUPMUYHbIA
TPEXATAXHbIN 0PPUC N ONOYHLINA XKENE300ETOHHbIN OBYX-
STaXHbIN NPON3BOACTBEHHbLIN KOPMYC.

« O6bekT 4: OpaHxepeun TPonuyYeckmx pacTteHun [JoHeuKoro
OoTtaHnyeckoro caga HAH YkpauHbl, OCHALLEHHbIE LLECTbIO
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kotnamu Tuna HANCTy-5 mowHocTbio 750 kBT kaxapii.

« O6mwektT 5: Opdpuc OAO "OoHeukodbnras™ no yn. Poineesa B
r. JJoHeuke, npeacTtaBnsiowmii cobon TPEXaTaKHOE KUPMUY-
Hoe 3paHme. KotenbHaa cHabxeHa 4eTblpbMa KoTnamm KHM-
10 no 40 kBT kaxabli.

« O6bekT 6: Xunon 9-staxHbin gom no yn. P.Jllokcembypr B
r.JJoHeuke, 060pynOBaHHbIN aBTOHOMHOW KOTENIbHOM C KOTna-
M CA-250 (mowHocTb 250 kBT) 6enbrninckoro npou3Boa-
cTBa.

CucTtembl oTOonNAeHUs Bcex 0ObekToB paboTanm NO 3aMKHYTOMN
cxeme. B peanbHO akcnayatauum aBTOMaTuMKa PEeryanmpoBaHus,
3a MCKIIOYEHMEM nocnegHero obbekTa, He UuCnonb3oBasach.
PerynupoBaHue temnepaTypbl BOAbl B CUCTEME MPOU3BOAUIOCH
KackaHbIM METOL0M BpYy4HY0. B xunom gome no yn. P.Jliokcem-
Oypr paboTtana aBToMatTuka PEeryampoBaHus NO AaTyMKy Temne-
paTypbl HAPY>XHOIO BO34yXa.

4.2. lNMpakrTnyeckasi opraHn3aynst MUCCuUmn

4.2.1. Boibop TOYEK KOHTPONS 1 yCTaHOBKA OAaTYMKOB

[Mpyn nccnepoBaHUy TEMMOTEXHUYECKMX CBOMCTB 30aHVA OaT-
YUK pa3MeLLasIMCb Ha BHYTPEHHUX neperoponkax nomMeLueHuin B
MecCTax, yOasieHHbIX OT paguaTopOB OTOMIEHUHA, OKOH N OBepewn;
ON9 KOHTPONIA TeMneparypbl HApPYy>XHOro BO3ayxa OHWM yCTaHaBU-
BaJ/INCb Ha CeBepPHbIX pacagax 3oaHnnN U 3alWMLANINCL OT NPSAMbIX
COJIHEYHbIX JTy4en.

B cnyyae xe, ecnu KOHTPOIMPOBA/IMCbL MapamMeTpbl OTONu-
TE/IbHON CUCTEMbI, [0aT4MKM pasMellasicb Ha nojawowen u
obpaTHoM Tpybax KOTENbHON, a Takke Ha pagmaTopax OTOMAEHuS.
JaTtynkn Hapy)XHOW Temreparypbl pacnosarajmcb, Kak OnuvcaHo
Bbilwe. Ha Tpybax n pagmnatopax OaTyuky KPENUANCb C NMOMOLLbIO
KanpoOHOBbLIX XOMYTUKOB C (pUKCUPYIOLWMMIN 3autesnikamun. [1pn aTom
NMPUMEHANINCL NEHOMNACTOBbIE TEPMOU3ONISALMOHHBLIE 3KPaHbl TOJ-
lwmHom 30 MM, KOTOPbIE MSIOTHO MPWXMMaNn TEPMOMETPLI K Tpy-
oonpoBoay wUnn pagnaTtopy OTOMSIEHUS, OAHOBPEMEHHO N30NMPYS
MX OT OKpYXaloLlero Bo3ayxa.

[MpoBoadA TemMneparypHbI MOHUTOPWHI 30aHW Ha TOM WU
MHOM OOBbEKTE, Mbl CTapainCb MUCCNeaoBaTb MOMELLEHUS C pas-
NNYHBIMU 3KCMyaTauMOHHLIMU pPeXrMamMun, pPassiMyHOro HasHauye-
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HUS M nowanan, a Takke MOMELLEHUs, pacnonaralowmecs Ha
pasHbix aTaxax. Miccnenys noBegeHne CUCTEM OTOMIEHUS, Mbl HE
TOJIbKO MPOBOAVAN MX MACCUBHbIA MOHUTOPWUHI, HO N MPOBEPSNU
Ha YCTOMYMBOCTb, NpeanpuHumas rinybokue perynmpyolme BO3-
nencTena v Habnpgas 3a peakumen cuctembl. [logpobHee 000
BCEM 3TOM peyb MOWAET B MOCNEOYOLWMX rnaBax.

4.2.2. Boibop napamMeTpoB MUCCUA

Kak 6b1510 noka3aHo B rnaese 3, Npu nporpaMmMmpoBaHnUn ove-
peoHON MUCCUM B O0ATYMK BBOOSATCH Cnefyloluve ee rnapameTpbi:
hara v BpeMs NepBoro N3MepEHns; BPEMEHHOW UHTEPBasl Mexay
nocnenoBaTeflbHbIMU U3MEPEHUSIMUN; PEXUM perncTpaumm (¢ ne-
pe3anmcblo UWaIn C OCTAHOBOM); MPU HEOOXOAMMOCTM - NOPOroBbIE
TeMnepartypbl. B TeyeHme ogHOM mMuccum gaTtynk crnocobeH 3a-
noMHUTL 00 2048 TemnepaTtypHbIX U3MEPEHUN. ITO 0OCTOATESb-
CTBO HanaraeTr OrpaHuM4YeHuss Ha NPOAO/IKUTENbHOCTb MUCCUN U
4acToTy 3amepoB. [lpn TemneparypHOM MOHUTOPUHIe 30aHUN Y
OTOMUTESNIbHBLIX CUCTEM BaXHO OMNpenennTb MNPOLOSIKNTENIbHOCTb
Muccum. CKONbKO BPEMEHU HYXHO Habnogatb CUCTEMY, YTOObI
BbIACHUTb BCE OCOOEHHOCTU ee paboThbli? OTO 3aBUCUT OT MHEP-
LLMOHHOCTU CUCTEMBbI N OT NEPUOLANYHOCTU BHELLUHUX Temneparyp-
HbIX BO34EeNCTBUA. TemMnepaTypHble BO3LENCTBUSA HOCHAT, Kak npa-
BWIO, anepuoanyeckuin xapakrtep, nopoXxaasi HecTauuoHapHble
pPeXMMbl TENAOMEPEdAYN B Orpaxaarolen KOHCTPYKUMU N Heob-
XOOMMOCTb TakOW Xe HeCTauuoHapHOW peakuun OTOMNUTEsSIbHOMN
cuctembl. [Nng TOYHOrO OMMCaHUS TakuUX MNPOLLECCOB HYXHO Ha-
onogatb cuctemy GECKOHEYHO OOoNro. TeMm He MeHee, nccneno-
BaHMSA nokasanu [/], 4TO NpakTU4ecky npuemnemasd TO4HOCTb [0-
cTUraeTca npu OnanTenbHOCTU nepuoga HabnwaeHusa 8-12 cyTok.
B cBoux nccnenoBaHUsSX Mbl yCTaHaBAMBaIv NPOOOIKUTENIbHOCTb
Muccum B 14 n 42 cyTtok, 4TO NO3BONSAN0 puKkCMpoBaTb TeEMNepa-
Typy B Toukax HabnogeHus yepesd kaxaple 10 n 30 MMHYT, COOT-
BETCTBEHHO.

4.2.3. NMporpammMmunpoBaHne 0aTinKkoB 1 CbEM MHPOPMaLMK

MporpammHoe obecneyveHne ang paboTbl C gatyMkamn pas-
pabotaHo dumpmon Dallas Semiconductor n gocTtynHO nog vme-
Hem TMEX MicroLAN Manager (agMUHUCTPATOP KOHTaKTHOW na-
Matn) [8]. OHO odopmneHo B BUOe OMOBAMOTEKN OMHAMUYECKOWN
koMmnoHoBkn (DLL) n paccumtaHo Ha paboty B cpene Microsoft
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Windows. 910 nporpaMmmMmHoe obecrneyeHme OpMeHTMPOBAHO Ha UC-
NoJsIb30BaHME CTaHOAPTHLIX MOPTOB BBOAA/BblIBOAA KOMMbIOTEPA,
T. €. LPT n COM noptoB. Mbl B Hawlen paboTte NPUMEHSIN OPUrun-
HaNbHOE NporpaMMHOe obecneyeHne, OPUEHTUPOBAHHOE Ha WUC-
NOJIb30BAHME YHUBEPCAIbHOrO NapanniefnbHoro uHrepgenca cood-
CTBEHHOW pa3paboTku, nogobHoe onucaHHoMy B [1]. B otnuume
oT [1], BbIXOObLI MOOEPHU3NPOBAHHOIO MHTEPdENca 4yepes noars-
rmearowme pes3ncTopbl COEOMHSNINCL C BbIBOAOM +5B MCTO4YHMKA
NUTaHMSA KOMMblOTEPA.

[Mocne ycTaHOBKM B OMANIOrOBOM OKHE HEOOXoauMbIX napa-
METPOB MMUCCUM NPOrpaMmmMuUpOBaHME OaTymka OCYLLECTBIISSIOCH
NPOCTbIM NPUKOCHOBEHMEM K HEMY CreuuanbHOro rnpobHuka, 4ve-
pe3 KOTOpbl BCE YCTAHOBKM MUCCUM NepeaBajicb B NaMsTb
nartyvka. [1paBUNbHOCTb Mepenaydn OaHHbIX KOHTPOJIMpoBaiacb C
nomoupto TexHonorum UMK (cm. ra. 3), n B cnydyae cbos aBToma-
TNYECKN NPOBOAMNIOCH NOBTOPHOE NPOrpaMmMnpoBaHuE.

CbemM nHpopmMauum nNpoussBoamncsa aHanorndHo. lNocne aktu-
BaUMM ONANIOrOBOr0 OKHA YTEHUS OaHHbIX 3TW OaHHblEe NEePEeHOo-
CUINCb B KOMMbIOTEP MPU NPUKOCHOBEHUN OaT4yMKa K TOMY Xe ca-
MOMY MPOOHMKY, Yepe3d KOTOPbIN NPOBOAMIOCH €ro NporpamMmmm-
poBaHve. [Npn atom oTAenbHO ¢opmMUpoBaInCbL ¢anbl TemMrne-
paTypHbIX 3aMepoB 1 dannbl rmctorpamm. Dannsl umenn dopmar
ASCIl. JanbHenwas obpaboTka Mornia OCyLECTBASTbCA C NOMO-
b0 N0OOro M3 KOMMEPYECKNX NaKeTOB, NpefHa3HaA4YEeHHbIX 019
MaremaTnyeckom obpaboTkm AaHHbIX. B 4acTHOCTU, Mbl UCMOSb-
3oBanu naket Microcal Origin, ver. 4.10 ¢dupmbl Microcal Soft-
ware, Inc.

4.3. MNMpumepsbl Nosy4aeMbix NepBUYHbIX AaHHbIX

4.3.1. ObcnepgoBaHe NOMELLEHUIN

B ynomsHyTbix Bbiwe dannax ¢dopmara ASCIl kaxgomy mMo-
MEHTY BPEMEHW, B KOTOPbLIA MPOU3BOOMIICS 3aMep TemrnepaTypsl,
MOCTaBJ/IEHO B COOTBETCTBME 3HAYEHME ITON Temneparypbl. Takum
ob6pa3om, NepBUYHbIE AaHHbIE MPEeACcTaBNAloT coO0N 3aBUCMMOCTM
TemnepaTtypbl OT BpeEMEHW. XapakTepHbIn UX BUL NMpencrtaB/ieH Ha
puc. 4.1. Ha HemM npuBeneHbl TemMnepaTypbl B NOMELLEHUSX YeTbl-
PEX3TAXHON0 KMPNMYHOro OOMa, a TakxkXe HApPYXHOro Bo3gyxa 3a
42-CyTOYHbIN Nnepuon HabnaeHus. B HMXHEN YacTu puUCyHKa no-
Ka3aHbl yBEJIMYEHHbIE dparMeHTbl HabNIOOAEMbIX 3aBMCUMOCTEWN
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ANs MOMELLEHNIA NEPBOro U YETBEPTOro aTaxen. 3amMmepbl Npoun3-
BOOUNUCH Yeped kaxable 30 MuHYT. Ha rpadumkax OHM OTMEYEHbI
ToykamMu. Ha 9Tnx dparmMeHtax XOpOoLlO MPOSABIAETCH OUCKPET-
HOCTb gatymkoB, paBHaa 0.5°C. ANCKPETHOCTb BHOCUT LLIYMOBYIO
COCTaBNSAOLLYIO B CMEKTP TEMMEpPaTypHbIX kKonebdaHunin n npwu
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Puc.4.1. TemnepaTtypHbIi pexumM B nomMeLyeHussx oovekra 2: 1, 2 -
COOTBETCTBEHHO TeMrnepartypbl B NMOMELUEeHUsIX 4eTBepPToro u rnepBo-
ro araxeu; 3 - Temneparypa Hapy>xHOro Bosgyxa.

CNEeKTpa/ibHOM aHanu3e OO0KHa ObITb ydTeHa (CM. rnasy 6). Tem-
nepaTtypHble PEXNUMbI B MOMELLEHUNSAX STOF0 0ObeKTa NMPaKTUYECKN
He OT/InYaloTCs APYr OT Apyra, NOCKOJIbKY BCE OHM OOHOro Ha3Ha-
yeHus - opPUcChbl - N NPUMEPHO OANHAKOBOW MaoLaan.
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TemnepaTtypHble Xe pPeXuMbl, MoJlydeHHble ON19 MOMELLEHNN
pPa3IN4YHOro Ha3HA4YEHUA MaKeeBCKOW ra3oHanoJSIHUTENbHOW CTaH-
UMK, pacnagaloTcs Ha aBe rpynnel (puc. 4.2). MNepeag rpynna, C
Oonee BbICOKOW TemnepaTtypon (kpuBblie 1), oTpaxaeT Temnepa-
TYpPHbIE PEXMMbI 00BLEKTOB, MOAyYaloLWMX TENSO nepsBbiMn. BTO-
pas rpynna (KpmBble 2) HaxoguTcsa Ha nepudepum oTONUTENbHON
CUCTEMBI 1 MOJTy4aeT MEeHbLLE Ternna.
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Puc.4.2. TemnepatypHbiii pexum nomewjeHunii obbvekra 1: 1 - gna
rpynnbl NMOMeLYeHu, YAOBJIeTBOPSIIOWMNX CaHUTaPHbIM HOpMam; 2 -
AN rpynnbl rMOMeLEeHni, He YAOBJIeTBOPSIIOWMNX CaHUTapPHbIM HOP-
Mam; 3 - TemMrnepartypa Hapy>XHoOro Bo3gyxa.

Yxe nepBuyHble (HEOOpaboTaHHbIe) OaHHbIE MO3BOMAIOT 00-
HAPY>XNUTb OCOOEHHOCTU TEMMNEPATYPHOro pexumma MOMELLEHWNNA,
OOYCNOBNEHHbIE WX HA3HAYEHMEM W TEXHONOMMYECKMM LMKIIOM
paboTbl pa3MeLLEeHHOro B HMUX obopyaoBaHud. Ha puc. 4.3 noka-
3aHa KpuBasi TeMnepaTtypHoOro pexmma HaCOCHO-KOMIMPECCOPHOro
otaoenenus obbekta 1. OTYETAMBO NPOCAEXNBAIOTCS EXECYTO4YHbIE
NOBbILLEHMS TeMNepaTypbl, Npoucxoasiwine B padboyme OHU U Bbi3-
BaHHblE PA30rPeEBOM TEXHOSIOrM4Yeckoro odbopynosaHus. MNoBbille-
HMEe TemMnepaTypbl HAYMHAETCs B 8 4acoB M NPOAOSIKAETCH MNPU-
MepHO o 13 yacos, NogHMMaa TeMNepaTypy NOMELLEHUS K 3TOMY
BpemMeHn Ha 5 rpaaycoB. lNocne Toro, kak 06opyaoBaHNE BbIKIIO-
yaeTcsl, TeMnepaTtypa K 24 yacamM CHUXaAeTCcs OO0 €CTEeCTBEHHOro
¢dOoHa, onpenendaemMoro oTonnTenbHOM CUCTEMOMN.
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4.3.2. ObcnegoBaHue OTOMUTENbHBLIX CUCTEM

Kak n npm MOHUTOPUHre NOMELLEHWA, MNEePBbl B3rnag, Ha
pe3ynbTaTtbl 00CNeaoBaHNA OTOMUTESNbHBLIX CUCTEM TakKXe MOXET
0aTb MHTEPECHYIO nHpopmaumio 06 nx padbote. Ha puc. 4.4 noka-
3aHO, HanpuMmep, pacrnpeneneHne TemrnepaTtypbl BO BpPEMEHU

Temnepatypa, °C

oL 1 1 1 1 1 1 1 1 1 1

22-11-2000_00:01 07-12-2000_00:01 22-12-2000_00:01
[ata n Bpems

Puc.4.3. BnansHue TexHOJIOrM4eckoro obopyaoBaHuss Ha Temnepa-
TYPHbIA PEXUM NMOMELYEHUS.

ON9 PasINYHbIX TOYEK OTOMUTENIbHOWM CUCTEMBbI 9-3TaXHOIM0 XWo-
ro goma. B pome ncnonb3oBaHa CUCTEMA C BEPXHEW MOogayYen Te-
NJoHOCUTENS. XOPOLIO BUOHO pas3fnnyme B Temrieparypax paguva-
TOPOB OTOMJIEHUS, PACMOJSIOXKEHHbLIX Ha KpanHUX 3aTaxaX. MOXHO
Takxke NnpocneanTb xapakTep peakumm OTOMUTENbHOW CUCTEMBI Ha
M3MEHEHME TeMMepaTypbl HAPY>KHOro Bo3ayxa. HanoMHuUM, 4To Ha
9TOM 00beKkTe LWTaTHOEe PperynmpoBaHne Temmneparypbl TEMIOHO-
cuUTEeNs B CUCTEME MPOUCXOOUIO aBTOMATUYECKM, MO MOKa3aHUsM
nardmka Hapy>xHomn temneparypbl. 3 kpuBbiX 1 1 5, B 4aCTHOCTH,
BUOHO, 4YTO HM3KOYACTOTHAA COCTaBnsowaa konedbaHun temnepa-
Typbl nogawowen TpyObl MOBTOPSAET B npoTuBodase KonebaHud
TeMnepartypbl HapyXHOro BO3AyXa. OTO OCOOEHHO XapakTepHO
019 NepBon TpeTu nepuoaa HabnoaeHus. To eCTb B AaHHbIM NPO-
MEXYTOK BPEMEHM aBToOMaTuka TOYHO OTclexuBana KonedaHus
HaPY>XXHO TeMnepartypbl, Nogaep>XXmeasa CTadbunbHbIA PEXUM B MO-
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Puc.4.4. TemnepaTtypHble pPeXuMbl OTOMUTEJIbHOW CUCTEeMbl OOBbEKTa
6: 1, 2, 3, 4 - cOOTBETCTBEHHO TeMnepaTypbl nogaioLyer Tpyobl OoTo-
nneHvsi, pagunaropa OToIJiIeHus 9-ro ataxa, paguaropa OTOMJ1eHUs
1-ro araxa, obparHou TpyObl OTOMNJIeHUsI; 5 - Temneparypa HapyX-
HOro Bo3gyxa.

MELLEHUNSX BCEX 3Taxen. HaumHaa co BTOpon TpeTtu nepuoaa Ha-
OnogeHna, aBTomMaTmMka cTtana gasartb cOOW, YTO BbIPA3UIOCh B
YMEHbLLUEHUN KOPPENALMN TEMMNEPATYPHbIX 3aBUCUMOCTEN OJ19 Ha-
PY>KHOro BO3a4yxa v nogatowien Tpybbl. B nocneoHen tpetn nepu-
oda HabnwgeHusa peryanpoBaHMe BENOCb KAackagHbIM MEeTOO0M
BPYYHYIO.

Ha nopatowen tpybe (kpmBasa 1) 3amMeTHbl BbICOKOYACTOTHbIE
TemMnepaTtypHble KonebaHus, Neproa KOTOPbIX NEXUT B npeaenax
41-53 MuHYTbI, a pa3mMax gocturaeTt 6 rpagycoB. 3Tn KonebaHus
NMPOCNEXMBAKOTCA TakKXe Ha paguaropax BEepPXHero ataxa (Kpueas
2). AHanM3 MNpuMYMH BO3HMKHOBEHUSI 3TUX KOnebaHui No3BONSET
NPeanoNoXnTb, 4TO NX NCTOYHUKOM ABMSETCH paboTta aBTOMaTUKU
KOT/IOB, M3MEHSIOLLAA PEXNUMbI UX TOPEHUS C BbILLENPUBEOEHHbI-
MM nepuogamun. Ha puc. 4.5 310 g9BNEeHMe npeactaBieHo nof-
POOHO.

Takum 06pa3omM, Ha OCHOBAHMW NULLb BU3yallbHOrO aHanu3a
MOJIydYaeMbIX TEeMMNepPaTypHbIX 3aBUCUMOCTEN YXE MOXHO OenaTb
Ka4eCTBEHHbIE BbIBOAblI O TEMMNEPATYPHbIX PEXMMAX NMOMELLEHUN U
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Puc.4.5. BbicOKO4acTOTHbIe TemrnepaTtypHble KosiebaHuss B cucrteme
oTorniIeHns1 9-3Ta)XKHOro XXwWJioro 4oma.

pa60Te OTOMUTEJIbHbIX CUCTEM. B nocnenyrwmnx rnaBax Mbl Nnoka-
XKEeM, KaK MoJlydnTb KOJNIMHEeCTBEHHbIE XapPaKTepUuCcTtmkmn umuccinepnye-

MbIX OOBbEKTOB.
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