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THE INFORMATION TECHNOLOGIES IN THE MONITORING OF ENERGY
SAVING OF CHERNIHIV MUNICIPAL BUILDINGS

3anpononosano cmeopumu iHGOpMayitiHy cucmemy MOHIMOPUHZY MA YAPAGNIHHA eHep2030epertCeHHAM OI00NCemMHUX
6yoigenv Oisi aHanizy npuiinamms piuterv 3 uxopucmanuim 19-mepmocpam, naseprozco ckamysanns, I'lC-mexnonociti, me-
peoici Inmepnem.

Knrouosi cnosa: ingpopmayivini mexnonoeii, I'9-mepmoepamu, 6r100xcemui 6yoisni, I'lC-mexnonoeis, mepexca Inmepnem.

Ipeonooicerno coz0amv UHGOPMAYUOHHYIO CUCTEMY MOHUMOPUHSA U YRPAGIEHUs SHep2ocOepedceHuem Or00XNCemHux 30a-
HULl 0151 AHAAU3A NPUHAMUS peueHull ¢ ucnoavzosanuem MK-mepmospamm, nazeproeo ckanuposarnus, I UC-mexnonozutl, cemu
Unumepnem.

Knrouesvie cnosa: ungopmayuonnvie mexnonoauu, UK-mepmoepammol, 6r00xcemuvie 30anus, I UC-mexnonoeus, cemo
Humepnem.

It is proposed to set up an information system for monitoring and management for decision analysis using infrared
thermograms, municipall buildings, GIS technology, Internet

Key words: information technology, infrared thermograms, municipall buildings, GIS technology, Internet.

IMocTanoBka nmpo6JjieMu. AKTyabHICTh TPOOJIEMH €HEPTOOIIAHOCTI [Tt Oy IiBeh OroIKe-
THHUX Oprasizalliii, 3 0fHOro 60Ky, 00yMOBJIE€Ha COLIIATEHOIO 3HAYYILICTIO IIUX 00’ €KTIB, 3 1HILIOTO
00Ky, MApHOTpATHE CIIOKMBAHHS €HEPTii Ta BICYTHICTh CHCTEMHOTO TIIXOY JI0 peasi3allii eHe-
ProoIIaIHUX 3aX0IB € OJHUMHU 3 OCHOBHHX MPUYUH AeDIIUTY OIO/IKETIB yCiX PiBHIB.

3Bakarouu Ha Te, MO0 OCTAHHIM YacOM HOBI 00’€KTH OIOKETHOI chepr B €KCIUTyaTalliro
Maiike HE BBOJSATHCS, OCHOBHI PEe3EpBH €HEProOIIaHOCTI 3HAXOMAThCA Yy cepi BIOCKOHA-
JICHHSI €HEPTOCIIOKMBAHHS PaHilIe MoOyI0BaHUX OyAiBeIh OI0KETHUX yCTaHOB. Tak, y mpo-
rpami €eHeproouaJHOCTI B 3aKJIa1ax OXOPOHH 370poB’st M. UepHirosa Ha 2013-2017 poku oj-

HUM 3 OCHOBHHUX HaprlMKiB BI/IpiIHeHHH 3aBJaHb CKOPOUYCHHA CHEProCIIOKNBAHHA 3aKjIaiaMU

187



Ne 1 (71), 2014 BICHUK YEPHITIBCHKOT'O JIEPYKABHOI'O TEXHOJIOT TYHOI'O YHIBEPCUTETY
VISNYK OF CHERNIHIV STATE TECHNOLOGICAL UNIVERSITY

OXOpOHH 3JIOPOB’Sl MICTa € MpOrpamMHe IUIAHYBaHHS Ta MOHITOPHHT 3aXO0JliB 3 eHepro3oepe-
JKEHHS 32 JIOIOMOT'0I0 BIIPOBA/KEHHS CUCTEMHU €HEPreTUYHOTO MOHITOpUHTY [1].

AHaJi3 OCTaHHIX JOCTIKeHb i myQaikanii. AHATI3YIOUM TOCTIHKEHHS 3 1H(OpMAaIiHHIX
CHUCTEM MOHITOPHHTY €HEpProoIaJHOCTI OFOPKETHUX OY/IiBElb, CITijl 3a3HAYMTH, 110 B YKpaiHi I1i
NMTaHHS BUCBITIIOIOThCs y mpaipsix A.B. TlpaxoBnuka, B.B. IIpokonenko, O.1. Conoseii [2],
O.I'. Parymnsik [3] Ta inmni. [Tutansas iHbopMaIiifHUX TEXHOJIOTIH B YKpaiHi BUCBITIIOIOTECS Y
npausix [.B. Ceprienko [4], B.B. Kasumupa [5] Ta iHmmx. 3a KOpJJOHOM MUTaHHAMH MOHITOPUHTY
eHeprooiaanocTi 3aimMarorsest B.I1. Bauios [6], FO.A. Tabyniukos [7] Ta iHimi.

BunijienHss He BHpilleHUX paHille YacTHH 3arajbHoi mpodiaemu. He BupimeHorwo €
npo0JjieMa CTBOPEHHS 3arajibHOi OH-JIAWH 1H()OPMAIIHHOT CHCTEMH MOHITOPHHTY €HEeproolia-
JTHOCTI MYHIIUITAJILHUX OFO/PKETHUX OyiBeNb y Mepexi [HTepHerT.

Merta crartTi. ['o10BHOIO METOMO 11i€1 poOOTH € onKc iHPOPMAIIMHUX TEXHOJIOTIH Ta TeX-
HIYHUX 32c00iB MOHITOPHHTY €HEProOIaHOCTI OF0KETHUX OyaiBens M. YUepHirona.

Bukiaag ocHoBHOro martepiany. LliHHICHHIT TiAX1] € OCHOBOIO /10 1HIIIIOBaHHS MPOEKTIB
[8]. [lpuifHATTS pimieHh A0 CTBOPEHHS €HEPrOOMAJHUX MPOEKTIB MOMKIJIHMBO PO3TISIIATH 5K
npolec Bi GopMyBaHHs LIHHOCTEH 3 €HEPrOOIAAHOCT], BAHUKHEHHS Oa’kaHHS 10 3MiH, BH-
0Opy BHUTOJI, MOIIYK MOKIIUBOCTEH Ta PECypCiB, YIIPABIIIHHS BTIJICHHSIM, TOCATHEHHS €KOHO-
Mil Ta KOHTPOJIb 33 paXyHOK iH(OpMaIiiHOI CHCTEMH MOHITOPHHTY i yrpaBiiHHs (puc. 1).

IJIHHOCTEH 0o 3MIH
3 eHep2oouaoHocmi (iniyirosamnns
Dopmyeanns (exon02iuHUX, eKOHOMIY- Baxcanus npoekmis)
HUX, MOMUBAYIUHUX) Bubip
0o MOJKJTUBOCTEH do BUTOL
(oyinioeanns i inaucy- Towyx (enepeoayoum-
6AHHsL NPOEKMiB) npoexkmis)
VYnpaeninusa
6MIJIEHHAM Luxn
0o PE3VJIPTATIB Tupopmayiiinoi
(exoromii) Koumponw cucmemu MOHImMo-
DPUH2Y Ui YRPAGNIHHS

Puc. 1. 3acanvhuii noensio Ha npoyec NPUUHAMM PileHb O eHEPeOOUa0H020 NPOEKMY

EneproomiasHi npoekTu, sKi NMPOMOHYIOTbCS ChOTOJHI, MAlOTh O3HAKU PEKYPCHUBHOCTI
€HEProoIlaJHUX 3aX0/1B, TOMY IMUTAHHS CTBOPEHHS 1H(GOPMAIIHHOI CUCTEMH MOHITOPHUHTY i
yIIpaBIIiHHSA €, HAcaMIIepe]], 3ac000M MPOAKTUBHOIO YIIPaBIiHHA [9] 3 eHeproouaHoCTi.

JlaHi 3 eHeprocnoKMBaHHs Terla OrokeTHUX OyniBenb M. UepHiroBa mpeacTaBiIeHI Ha
puc. 2. L1i naHi cBiguaTh Mpo Aeske 3MEHIIEHHs BUTpAT Teria y ['kai, ane 3a sKuid paXyHOK —
1€ TIPeIMET aHaJ3Yy.

Indopmarriitni TexHONOT] MOHITOPUHTY OOJKETHUX OyniBenb M. UepHiroBa HpoMoOHY-
€THCS IPEJICTABUTH, SIK CPOPMOBaHUN Y Mepeski [HTepHeT oH-1aiH pecypc 3 iH(hopMaLiiHOO
I'IC-cucremoto, ne € 3D kapra 00’ekTiB a00 AaHI 3 iX Ha3eMHOTO Ja3epHOr0 CKaHYBaHHS, €
iHTepdeiic agmiHicTpaTopa JUIsl BBEACHHS CTaTUCTUYHUX JAAHHUX MPO 00’€KT Ta HOTO €Hepro-
cnoxuBaHHsA. KopucryBau, Sskuii BIAKpPUBAE JaHi IO KOXKHOMY 00’ €KTy NPH HaBEJCHHI 0e31o-
CepeIHbO Ha HbOro, 6auuTh (HOoTO- ab0 BiJEOBI3yalizallii TEIIOBTPAT Ta Ae(eKTiB OI0KET-
HUX OyniBenb 1Mo M. YepHIroBy, 3rilHO 3 TEIUIOBI3IMHUMU 3ioMKkamu (puc. 4) Ta ekcrhpec-
3BiTamu (Tabun. 1, 2) 3 pekoMeHaalisiMu, 3po0JIeHUMHU, HAllpUKIal, y nmporpami SmartView,
sKa OE3KOMITOBHO MOCTaBIseThC 3 KOKHUM TerioBizopom FLUKE. Iporpamy SmartView
MOHa BIIbHO 3aBaHTaXUTH 3 BeO-caiTy www.fluke.com.
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—&—y T.4.: 3aranbHOOCBITHIl
1800 HaBuYanbHui 3aknag-Ne2

—— 3aranbHOOCBITHI/ HaBYanNbHUI
3aknapn-Ne5
3aranbHOOCBITHIW HaBYanNbHUI
3aknap-Ne7
1600 A
3aranbHOOCBITHIN HaBYanbHUIA
3aknapn-Ne9

—3¥— wkona-koneriym-Ne11

1400

—@— ¢iznko-maTemaTuyHa wkona-Ne12

——— 3aranbHOOCBITHIN HaBYanbHU1
3aknag-Ne13

1200

wkona-niuen-Ne15

3aranbHOOCBITHIW HaBYanbHUIN
3aknag-Ne17

3aranbHOOCBITHI HaBYanbHUIA
3aknapn-Ne18

1000

3aranbHOOCBITHIW HaBYanNbHUIN
3aknag-Ne21

wkona-niuen-Ne22

800

3aranbHOOCBITHIN HaBYanbHUI
3aknapg-Ne27

3aranbHOOCBITHI HaBYanbHUA

600 - 3aknap-Ne28

3aranbHOOCBITHIN HaBYanbHUI
3aknap-Ne29
3aranbHOOCBITHI HaBYanbHUA
3aknapn-Ne30

400

——=— WwKona-rimHa3sin-Ne31

3aranbHOOCBITHI HaBYanbHUA

3aknapn-Ne33
200

3aranbHOOCBITHIN HaBYanbHUA
3aknapn-Ne35

nouaTkoBa crnewjianizoBaHa Wwkona
3 BUBYEHHAM iHO3eMHMX MoB-N236

0 2012 2011 1 k8.2012 1 k8. 2013 wkona-caa - NeS5
yTu: aaraJ:IbHOOCBiTHiVI 676,111 700,95 444,4072 275,6846 UepHiriBchKui AepwaBHMii
HaBYanbHWit 3aknag-Ne2 . o . .
TexHonoriyHun yHiBepcitetr YHTY:
3aranbHOOCBITHIN HaBYANbHNIA 547,9824 598,91 352,56 271,0913 e .
saknaa-Ne5 —¥— 3araflbHOOCBITHI/ HaBYanbHWN
3aknapn-Ne16

3aranbHOOCBITHi HaBYanbHII 487,557 480,26 304,3764 189,1222
3aknaa-Ne7
3aranbHOOCBITHIN HaBYaNbHWIA 230,9426 267,4359 170,784604 68,3386
3aknaa-Ne9
LwKona-koneriym-Ne11 1046,8091 962,12 677,3576 484,6778
hisnKo-MaTeMaTNYHa LLKona- 1053,0771 1044,95 764,8428 538,5692
Ne12
3aranbHOOCBITHIN HaBYaNbHWIA 631,2648 613,0167 389,4168 254,1047
3aknaa-Ne13
wkona-niuen-Ne15 1204,9895 1267,085 799 696,3774
3aranbHOOCBITHi HaBYaNbHII 427,6281 447,33 265,07 181,9751
3aknaa-Ne17
3aranbHOOCBITHI HaBYaNbHWI 494,6665 534,06 296,31876 230,4397
3aknaa-Ne18
3aranbHOOCBITHI HaBYaNbHWI 497,6526 507,4728 307,5824 228,098
3aknag-Ne21
wkona-niyen-Ne22 602,5572 625,57 384,47832 232,4365
3aranbHOOCBITHI HaBYanbHWI 521,1144 658,63 327,90696 207,1048
3aknaa-Ne27
3aranbHOOCBITHI HaBYaNbHWI 678,431 682,3361 414,9944 278,5987
3aknaan-Ne28
3ararnbHOOCBITHIN HaBYarbHUI 1411,3914 1528,7 903,8908 541,86
3aknaa-Ne29

ita it 7740386 803.55 494.26132 305,267

Puc. 2. Jlani cnoocusanns menna (I'kan) 6100ocemuux 6yoisens m. Yepnicosa
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Puc. 3. Bzaemoss a30x inghopmayitinoi cucmemu MOHImMopuney it ynpasiinHs

OpnHi€ero 3 OCHOBHHX (PYHKIIM TEIUIOBiI30pa € Bi3yaizamis po3noairy TeMIepaTypH, 3/1ii-
CHIOBaHAa 3a JIOMIOMOTOI0 TepMorpaM (TemoBuX iH(pauepBoHUX 300pakeHb). Tepmorpama
SBIISIE COO0I0 300paKEHHS, KOXKEH MIKCEIb SKOT0 3a0apBIIOETHCS TIEBHUM KOJIBOPOM (3aJIeK-
HO BiJl 00paHOl mamiTpu 1 Jiana3oHy nojaaHHs TemoBizopa abo 1O mus oOpoOnenHs Ter-
J0Bi3iiHUX HaHuXx). TeraoBi 300pakeHHs € MCeBAOKOIBOPOBIUMH, TOOTO 3B’ SI30K MAIIITPU KO-
JBOPIB 3 TEMIIEPATypoOI0 3aJaeThCs omeparopoM. € 0e3niy mamitp, MO0 BXOASITH 0
IPOTPAMHOTO 3a0€3MEeUeHHs TEIUIOBI3IMHNX KOMIUIEKCiB. Ha mpakTuii vacTime BUKOPHUCTO-
ByI0Th naiiTpu «Becenka» (Rainbow) 1 «Kombopu posxkapenoro 3amiza» (Iron). Ilpu mpa-
BWJIBHOMY Mi100pi MaiTpy 30HHU 3 OJM3BKUMHU TeMIEpaTypaMyd MOKHA TPEACTABUTH 3a J10-
MOMOT'0I0 KOHTPACTHHUX KOJBbOPIB (pHc. 4), MPOTe HE CIIiJ MepediTbITyBaTH 3HAUYECHHS NATITPU
JUTSL TTIBUINEHHS JIOCTOBIPHOCTI BHSIBIICHHS NPHUXOBaHHX ae(exTiB. UUCIO KOIBOPIB IS
MPEJICTaBICHHS TEMIEPaTypHOI MaTpPHIIl 3MIHIOEThCS Bl 1 10 256, 110 MOB’s13aHO 3 0COOJIU-
BOCTSIMH (hOpMyBaHHS 300paKeHb B ONeEpaIliiiHii cuctemi. [HIIMMU clioBaMH, KOKEH KOIIip
Mae CBilf 1HAEKC 1, BUXO/ASYH 13 MPOIOPIIii, HOMY 3iCTaBJIA€THCS IEBHUH 1HTEPBAJ TEMIIEPATYypP
B 00paHOMY TMHAMIYHOMY Jl1alla30H1 TepMOTpamH.

¢ 7 G Bl 3D-IR™

Puc. 4. Tepmoepapiuna 3iiomka, 3D wacmomno-memnepamypra cicmoepama YepHiciecbk020 HAYIOHATbHO2O
mexnon02iuHo20 yHigepcumemy y M. Uepnieosi, eyn. Lllesuenxo, 95, 20.02.2014, 9:28:34

Ta6mmms 1
Inghopmayis npo 306padicenns
Temneparypa ¢oHy -1,8°C
KoedimienT BUIpomMiHIOBaHHS 0,93
CepeHsi TemMmeparypa -0,4 °C
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Mexi 300paKeHHS -2,8°C po 6,7 °C
Mogens kKamepu Til00
Posmip [Y-garumka 120 x 160
CepiliHnii HOMEp KaMepu Ti100-13120026
BupoOHuK Kamepu Fluke Thermography
Yac 300paxeHHs 20.02.2014 9:28:34
Cepiio3HICTh CepegHe
Tabmurs 2
Mapxepu ocHo8H020 300padicenHs
Im’s Temmnepatypa, °C KoeoimieHnT BUpOMiHIOBaHHS @og, °C
Tapsuuit 6,7 0,93 -1,8
PO 2,2 0,93 -1,8
P1 0,4 0,93 -1,8
P2 1,2 0,93 -1,8
P3 1,7 0,93 -1,8
P4 1,4 0,93 -1,8

VY cydacHHX TerioBi3opax ruOuHa orudpoOBKH CUTHANY Aocsarae 14 6it, mo 103BOJsIE 3
MiHIMQJTFHOIO TTOXHOKOIO AUCKpeTH3allii onn(poByBaTH BECh MOXKIIMBHUI Jiama3oH 3MiH TeM-
neparyp (3a1a€ThCs OTMIEPATOPOM IIiJT 4ac poOOTH 3 TEIUIOBi30opoM). OTprMaHa TeMIlepaTypHa
MaTpulld HailyacTiie MICTUTh 30HU aHOMAaJIbHO BUCOKHX (BHKHUAIB) a00 aHOMAaIbHO HU3BKUX
curHanuiB (QoHy), siki He MalOTh KOpUCHOI iH(OopMallii, TOMYy Ui Teperisiay c1aboKOHTPacT-
HUX JIeTaJlell TeMIIepaTypHOi MaTpHIli BOHA MOXe OyTH Mpe/ICTaBIeHa ONepaTopy B MEBHOMY
Jiana3oHi aMITiTy 1 (amrutiTyaHoMy Bikai) [10].

Tepmorpadiuna 3iiomka (puc. 4) npoBeneHa KBadiiKOBaHUM €HEProayauTOpoOM 3a J0-
nomororo TerioBizopa Fluke Ti100-13120026 (cBiZoTCTBO HPO ACpP:KaBHY METPOJIOTIUHY aTe-
cramito Ne05\0088 Bix 11.02.2014 p.) mpu Temmnepatypi 30BHimHbOro nosirps —1,5 °C ta
22 °C BcepenuHI MpUMILIEHHS MpU BITHOCHINA Bojorocti 330BHI 66 %. Temmepatypa dony
BH3HAUEHA 3a JIONIOMOTOI0 «TEIUIOBOTO Ji3epKajiay. KOoedilieHT BUIIPOMIHIOBAHHS B3SATHH 3
HopMatuBiB 1o ¢ap6i. Posnomin Temmeparyp dacany 3 repmozobpaxkenass YHTY ¢acan.1S2
Bix 0,4 no 6,7 °C. Cnix 3ayBaKuTH, 110 TEIUIOBi3iliHA 3lOMKa, X04a 1 ayxke iHpOopMaTHBHA,
ajJle MOXK€ MaTH HeMmally MOXMOKY, 3yMOBJIEHY HETOYHO BU3HAUYE€HUM KOE(]IIIEHTOM BH-
IIPOMIHIOBaHHS MaTepiany CTiHHU, BIJOUTUM COHSYHHUM BHMIIPOMIHIOBAHHSIM, TEMIIEPATYPHOIO
nepeaicTopiero Ta iHMMMU ¢akTopamu. Ha Tepmorpami 300pakeHO KOBTUM KOJIbOPOM TeIl-
JIOBTPATH Ta TOYKH 3 TEMIEPATypoOlo MOBepxHi (acaay. Mu 6aunmo npsMOKYTHY 00J1acTh 13
cepenuboro Temmeparyporo —0,4 °C, ne Oynu 3aMiHEHI BiKHA, TEIIOBTPAT TaM MaiKe HEMaE.
Jlns O1nb110i eHeproeeKTUBHOCTI NOTPIOHO 3aMIHUTH BCl BIKHA, BCTAHOBUTH POJIETH HA BiK-
Ha Ta TEIUIOBIIOMBHI €KpaHU 3a pajiaTOpH OMajeHHs. TakoX ciif 3poOUTH yTenjaeHHs QyH-
JaMEeHTy. YTeIUIeHHs (TepMOoMOo/iepHizailis) ¢acaay OUTBIN 3aTPaTHUI METOJ Ta aKTyaIbHHUI
JIMILIE TPU OJAHOYACHIN 3aMiH1 BEHTUJIALIT HA peKyIIepaTUBHY.

3riHo 13 3apyO0iKHUM JTOCBIIOM, HAUBAKIHUBIIINM, SKIO HE OCHOBHHUM, IHCTPYMEHTAIb-
HUM METOJIOM €HEpreTMYHHX OoOCTe)keHb y OyHiBHUITBI € iH(ppauepBoHa (IU) TeroiziiiHa
JIarHOCTHKA, JTOMIOBHEHA BUMIPOM MOTYKHOCTI TEIUIOBOTO MOTOKY, HAMpsSMKY 1 MIBUJIKOCTI
pyXy MOBITpS, @ TaKOX MEBHUMHU IHIIUMHU napamerpamu. OOcTexeHHs Oy/iBelb 3BOJUTHCS
JI0 BU3HA4YeHHs Je(eKTiB OyAIBHUIITBA 32 AHOMAJIISIMH TEIUIOBUX MOJIIB.

HeBupimennmu nmpo6ieMaMu TEMIOBI31MHOT A1arHOCTUKH € 6araTo MUTaHb, 30KpeMa:

— HEOOX1AHICTh €()EKTUBHOTO KOMOIHYBaHHS pe3yibTaTiB [U-3ll0oMKH Ta TOYKOBOTO BUMI-
PIOBaHHS IIUIBHOCTI MOTYKHOCTI TEIUIOBOTO MOTOKY KPi3b OrOPOKYBaJIbHI KOHCTPYKIIi (He-
00X1/IHO BUPIMIUTH CYNEPEYHOCTI MK OUIBII IIBUAKUM TEIUIOBI3IHHUM BHMIPIOBAaHHSIM Ta
OUIBII TOBFUM BUMIPIOBAHHSIM TEIJIOBUX MOTOKIB) [11].

PosrnsiHeMoO crarioHapHy Terjionepeaady 4epes MI0CKy CTIHKY, OCKUIbKHM BiJIOBIIHI 3a-
BJIaHHS BUHHUKAIOTH IIiJ1 Yac TEIJIOBI31MHOT IIarHOCTUKUA OTOPOIKYBATbHUX KOHCTPYKIIN OY-
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JiBEJb 1 CIIOPY/I, a TAKOK TUMOBHUX TPyO. OCOOIMBO 1€ BITHOCUTHCS 10 BUSHAUCHHS TEPMid-

HOT'O OTOPY CTIHKH. PO3risiHEMO IIOCKY CTIHKY, IIO PO3AUILE JIBa CEPEAOBHUIIA 3 PI3HOIO Te-

a

mreparypoio T;o i T2, . TemnooOMiH Ha IOBEPXHAX IUIACTHHH XapaKTEPU3yeThest Koedilien-

TaMU o, 1 Q. OnHOmAapoBa IUIacTHHA Mae TepMmiyny omopy R; =L/A 6Gararomaposa —
N
R =X L; / 4;. TemioBuii mOTiK Kpi3b CTIHKY JAOPiBHIOE:
i=1
w w a a
Q:Tin — OUt,a6OQ:Tin_ out ’ (1)
Ry R

ne R=1/¢;, + R, +1/ ¢y, — MOBHMII TEIUIOBHIA OMIP CTIHKM 3 YpaxyBaHHSAM OIOPIiB MPHKOP-

JIOHHMX IIIapiB, IO 3aJIeKaTh B/l BIAMOBIAHUX KoedimieHTiB TerooOMiny. Lle Bianosinae Termn-
JIOBI31MHIN MIarHOCTHII SKOCTI TETIO130JIA1li TUMOBHX TPYO a00 OrOpOIKYyBaTbHUX KOHCTPYK-
it OyniBenpHUX criopya. [Ipu 1iboMy 3a JOMOMOTOIO TEIUIOBI30pa BUMIPIOIOTH TEMIIEpaTypHE

10JIe Ha 30BHILIHIN MOBEPXHi cTBONA TPYOU (cTinu Gyaismi) T, i 3a ioro amMmutitynoro a6o Te-

KCTYpi CYASTh PO HASBHICTH IPUXOBAHUX JAC(EKTIB 1 OLIHIOIOTH iX apaMeTpu.

BusHaueHHs TEpMIYHOTO OMOPY CTIHKU SBIIE€ COOOI0 TUIIOBY 3BOPOTHY 3a7auy TEXHIYHOL
JTIarHOCTUKU. [1MOTETUYHO MOXKIMBO PO3TISHYTH JBAa MIAXOAW MO0 1 BHUPINICHHS:
1) BuMiproBaHHS TeMIepaTypu Ha 000X MOBEPXHIX 00’€KTa, HAIPUKIA, 3a JOMIOMOTO0 Tell-
JIOBI30pa 3 OJIHOYACHUM BHMIPOM TEIUIOBOTO IOTOKY 4Yepe3 CTIHKY 3a JOMOMOIOK JaTdyhKa
TEIUIOBOTO MOTOKY; 2) BUMIPIOBaHHS TEMIEPATypy TUILKH Ha OJHIM MOBEPXHI 3 OJTHOYACHUM
BHUMIPIOBAaHHSM TEMIIEPATypH HABKOJIWIIHBOTO cepenoBuina. [lepmmii miaxin nependadeHuit
y OyniBenbHil mpakTtuii 3rigHo 3 Bumoramu ['OCT 26254-84. 3Baxkaroun Ha HasIBHICTh MPH-
POIHOI HECTALIOHAPHOCTI TEMIEPATYPHOTO MO 3aXUCHOI KOHCTPYKIii, BUMIPIOBaHHS MPO-
BOJSITH MPOTSITOM TPUBAJIOro 4acy (40 JEKIIbKOX [10), Micias 40ro BUOMpaIOTh KBa3icTallio-
HapHUI NepioJ] 1 po3paxoByIOTh TepMIUHUM omip cTiHKH [10].

KitouoBa posp TEMIOBI31MHOTO KOHTPOIIIO Y MPOLIEAypl BUMIPIOBAHHS — BU3HAUYECHHS Te-
MIIEpPaTYpPHOTO pO3MOAineHHs T." 1o Bcili OBEPXHiI OropomKyBanbHOI KOHCTpYyKii. ITpn

IIbOMY TeIUIoNepeada Kpi3b CTIHY € cTanioHapHO0. CTallioHapHICTh € 000B’SI3KOBOI0 YMO-
BOIO, SIKIIIO BUKOPUCTOBYIOTHCS (DOPMYIIH, PEKOMEHI0BaH1 3apyOlKHUMH CTaHJapTaMu, TOI1
HIUIBHICTh TEIIOBOTO MOTOKY KPi3b OrOPOKYBaIbHI KOHCTPYKIIl CTAHOBUTH:!
w _ Tair
chr_av = chr_ref %’ 2

outref — Tout
ne Q. o — lI€ HAsBHE 3HAYEHHS IILTLHOCTI TEIIOBOTO MOTOKY Y BUOPaHili €TANOHHIN TOYIll Ha

BHYTDILUHiH TTOBepXHi CTIHH; T,y — Ty — PI3HHILI TEMIIEPATYp 30BHIIIHBOI MOBEPXHI CTiH Y

€TAJIOHHI TOYI Ta 30BHIIIHBOTO TIOBITPST; T, — CEPEIHS TEMIIEpaTypa 30BHIIIHBOI CTiHH, PO-

3paxoBaHa 3a JOMOMOIOI0 yCepeIHEeHHs pe3yJbTaTiB TEeIUIOBI3iHHOI 3iiomMkH. [IpuitmaeTbes, 110
3a paxyHOK JIIHINHOTO XapakTepy Tervlonepenadl MUIbHICTh MOTYKHOCTI TEIJIOBOIO MOTOKY Y
PI3HUX TOYKAX MPOMOpIiifHA Pi3HUII TeMIepaTyp 30BHIIIHBOI CTIHM Ta 30BHIIIHBOTO TOBITPS.
[Tpu X po3paxyHKax MU HE PO3IJISIAEMO TEIIOBTPATH 33 paXyHOK BEHTHIISIIIL.

PiBHsAHHS (2) 103BOJIsIE IEPETBOPUTH 3BHUYAIHY TepMOrpamy 30BHIIIHBOI CTiHH Y 300pa-
KEHHSI 3 KaJlIOpyBaHHSAM MOTY)KHOCTI TEIUIOBOTO MOTOKY. To/1 3arajbHi TEMJIOBTPATH MOXK-
JIUBO OI[IHUTH 32 POPMYIIOI0:

W = chr . S To\:Jvtav _Toilt_r Tal|nr _Ta(i);n ’ (3)
— w _Talr Tln _Tout

outref out airnorm airnorm
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ne S — o0nacTh, B SKid 3IIHCHEHO yCepeAHEHHs pe3yJIbTaTiB TEIUIOBI3iHHUX 3amipiB. Benwu-
yrHa Q,, | 3AICKUTH BiJl OMOPY TEIIONEpEIadi CTiHHU, a 1HII MapaMeTpH KOPEKTYIOTh Tell-

JIOBTPATH I10 BCIH MOBEPXHI OTOPOHKYBAILHOI KOHCTPYKITIT 3T11HO 3 HOpMaTtuBamu [11].

Tak, mpoBeeHa eKcIIepUMEHTAIbHA TETUIOBI31HA 3OMKa JIeSKUX OFO/KETHUX Oy/iBeh
M. YUepHnirosa (puc. 5, 6) noka3ye He HallKpalluid cTaH eHeproeeKTUBHOCTI TaKUX Oy/iBeb
IpH OJHOYACHOMY 3MEHIICHHI CIOXXWUBAaHHS OYIIBISMHU TEIUIa 32 CTATUCTUYHHMHU JTAHUMU
(puc. 2), o norpedye OULIBIIOrO MOHITOPUHTY, aHAJI3Y, a TAKOX EHEProOUIaJHUX 3aXOJliB
JUIs €KOHOMIT KOIITIB MiJ] Yac iHiliFOBaHHS MPOEKTIB.

Puc. 5. Tepmoepagpiuna 3tiomxa ma 3D wacmomno-memnepamypuna 2icmoepama:
a — oumcaodok Ne 7 i 6 — wkona Ne 3 3 60Ky 08opy

)

BT T
Ohd b © N & o

]
©

3

w

X T T T T
Gh HhoON & o

@

°

T R EEET)

Puc. 6. Ingppauepsoni mepmoepamu nogepxui pacaoie b6100zxicemmnux 0yoisenv m. Yepricosa

BucHoBku. BukopucToByI0oUM IHHICHUNA MiAX1J y TJIAHYBAaHHI MMPOEKTIB, CTBOPEHO OMHC
1H(pOpMaIIHIX TEXHOJIOT1M Ta TEXHIYHUX 3aC001B Y MOHITOPUHTY €HEPTOOIIaHOCTI 00 IKe-
THUX OyniBenb M. UepHiroa. 3ampornoHOBAaHO Yy MOJANBIIOMY CTBOPUTH 3arajlbHy OH-JIaitH
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iHpOpMaLiliHy CUCTEMY MOHITOPHUHTY €HEProoIIaJHOCTI MYHIUMAIbHUX OOKETHUX OyIi-
Besb y Mepexi Inteprer. HemocTaTHhO BHBYEHO yac pearyBaHHS Ha YXBaJCHHS pillleHb Ta
HII[IFOBaHHS TPOEKTIB 3T1IHO 3 OH-JIAWH MOHITOPHHTOM.
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Paccmompenvl npobiemvl epynnupoeku 3anpocog 8 Memooe UHKPEeMEHMANIbHO20 OOHOGIeHUsT MAmepuaiu308aHHbIX
npedcmasnenuil. Ilpednodicen ancopumm GopmMuposanus excem, VHUmvl8arOwuli CUHMAKcuyecKue ocoOeHHOCmuU s3blKd
SOL. Cuudicena pecypcoemMkocms MemoouKu SpynnuposKu 3anpocos nymem nepexooa om meKcmosuix d120pummos cpaghe-
HUsL 3aNPOCOB K YUCTOBBIM.

Knrouesvie cnosa: cpynnuposxa 3anpocos, opmuposanue iekcem, UHKpeMenmaibHoe 0OHose e, Mamepuanu308aH-
Hoe npedcmasienue.

194



