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C. H. IIOKAJIMIIbIH, kana. TeXH. HayK, HAYaJIbHUK J€NapTaMeHTa S3HEPIeTUYECKOr0
aynuta OOO HTL «OHeprernyeckne TEXHOIOTUNY, I. XapbKOB

A. M. XPEHOB, kanJ. TexH. HayK, JOLEHT Kadeapbl NPUKIaIHOW MaTeMaTuKu
MH(POPMALIMOHHBIX TEXHOJIOTUI

A. B. POMAIIKO, kana. TexH. HayK, TOLEHT Kadeapbl SKCIUTyaTalluy Ta30BbIX U TEIIOBBIX
cucteM XapbKOBCKasl HAIIMOHAIBbHAS akaJeMus Topojickoro xo3sictea (XHAT'X), r. XapbkoB

MOTEHIIUAJI DKOHOMUWH ITPUPOTHOI'O TA3A, PEAJIM3YEMBIN
BHEJAPEHUEM CUCTEMBI KOHTPOJISA 1 HOPMAJIN3ALINU (KuH)
PACXOJIOB I'A3A HA OTOILIEHUE 3JAHU OBPA3OBAHUA U
3IPABOOXPAHEHHUS I'OPOJA JTIOBOTHH XAPBKOBCKOM OBJIACTH

Hccnedosanue 6azvl OGHHLIX O (PAKMUYECKUX 3HAYEHUSX CYMOUYHBIX PACX0008 NPUPOOHO2O
2aza Ha omonienue 30anuii 6100xcemuol cepwl 2. JIOOMuUH 8 UWUPOKOM OUANa3oHe memnepamyp
HAPYHCHO20 8030YXA NOKA3bIBAEH 8bICOKYIO IHEPLEMUUECKYI0 d(hheKmueHoCms HeOPeHUs CUCEMbl
KOHMPOJA U HOPMAIUZAYUU PACX0008 NPUPOOHO20 2a3a.

Jlocnioocennsn 6azu Oanux napo haxmuuui 3HAYeHHs 00008UX BUMPAM NPUPOOHO20 2A3)
Ha onanenus Oyodisenv 6100icemnoi chepu micma Jlobomun i cepedHbOO0OOBUX memnepamyp
308HIUHLO20 NOBIMPS. NOKA3AN0 BUCOKY eHepeemuyH)y e@QeKmusHiCmb 6npo8a0N’CeHHS CUCTeMU
KOHMPOTIO | HOpMAI3ayii gumpam npupooHo20 2asy.

BBenenue

DHEpPreTUYeCKuii MEHEPKMEHT CTAHOBUTCS OCHOBHBIM HHCTPYMEHTOM OOECTICUCHUS
SHEPreTHUYECKON COCTABIISIONICH YCTONYMBOTO Pa3BUTHSI TOPOJIOB.

B 2009 rogy comiamieHue O CHM)KEHUM SHEPronoTpeOsIeHHs W COKpPALEHUH BBIOPOCOB
MApHUKOBBIX Ta30B monanucaiu mdIpbel 350 eBponelickux ropoaoB, a ¢ 1 suBaps 2010 r. ansa
ctpad — wieHoB EC BBeneH B jaelicTBUE eBponeickuil ctanaapt 3Hepromenepkmenta EN 16001,
00s13aTeNbHBIN 7151 BCEX MYHHIIMITATUTETOB.

[lepeBoa MyHHIIUTIATBHOTO YPHEPTETHYECKOTO CEKTOPa Ha SHEProCcOeperaonuii My Th Pa3BUTHS
OJIMHAKOBO aKTyasieH Kak Juist ropofoB EC, Tak u asist 60MbIIMX U MaJIbIX TOPOJIOB B YKpauHe.

CTpeMHUTENbHBI POCT CTOMMOCTH HCKOIIAEMOTO TOTUIMBA OPTaHUYECKOTO TIPOUCXOXKICHUS, U
B MEPBYIO Ouepe/lb MPUPOTHOTO ra3za, COKPAIAeT BO3MOKHOCTH TOPOACKUX OIOMKETOB B YKpauHe
MTOKPBIBATh PACTYIIHE 3aTPAThl MyHHUIIUIIATUTETOB Ha MPUOOPETEHNE TOTUTHBA JJIs TETUTIOCHAOKCHHUS
00bEeKTOB OIOMKETHONH cdephl U B MOITHOM 0ObeMe (PMHAHCHPOBATH HEOTIOXKHBIE COLMATIbHBIC
MIPOTPaMMBEI.

OcHoBHasl YacTh

B 2011 . TosibKO Ha OTOIUJICHUE 3IaHUM TOPOACKUX YIIPaBICHUI 00pa30BaHUS U 3PaBOOXpa-
HEHHsI Ta30BBIMH KOTEJIBHBIMH T. JIFOOOTHH OBLIO M3pacxomoBaHo 235,7 ThIC. M* IPUPOIHOTO ra3a Ha
cymmy 853,8 ThIC. TPH.

JIBukeHre YKpauHbl B HANpaBlI€HUHM TMOBBIMICHUS SHEProd((EKTUBHOCTH CBOMX TOPOJIOB
JIEMOHCTPUPYET IesITeIbHOCTh Acconmanuu 3HeprodpdekTuBHBIX TOpoaoB, (akT pa3zpaboTku
YW Hayaja peanu3alid MYHHUIUNAIbHBIX HSHEPreTMYecKHX IUTaHOB M mporpamm. Ha ocHoBe
MIPOBEIEHHOTO YHEPTETHUECKOTO ayAuTa pa3paboTaHa MyHHIIMIIAIbHAS YHEPTeTHUECKas IporpaMma
s T. JIro6otnH XapbKoBCcKoi oomactu [1].

Opranu3aliiOHHOW OCHOBOW BBITIOJTHEHHSI MYHHUIIUTIATBHBIX JHEPTETUYCCKUX TUIAHOB U
MPOrpaMM SIBJISIFOTCSL HOBBIE CHEIHAIM3UPOBAHHBIE OPraHU3allMOHHBIE CTPYKTYpBI, OTBEYAIOIIHE
TpeOOBaHUAM MPOBeICHUS YP(HEKTUBHOTO MYHHUITUTIAIBHOTO SHEPTETUIECKOTO MCHEKMEHTA.

Meroauka KuH [2] opraHuyHO BXOAUT B COCTaB MPOTPAMMHO-METOJAMYECKHX CPEACTB
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HHEPreTUUECKOro MEHE[)KMEHTa M HalleJJeHa Ha NepCHeKTHBY 53KOHOMHOTO IOTpeOIeHus
SHEPreTUUECKUX PECYPCOB ITyTEM COKpAIlleHUS MOTepPb, KOTOPOE MOXKET OBbITh JOCTUTHYTO O€3
YCTaHOBKH JIOTIOJIHUTEILHOTO SHEprocOeperaroniero 00opy10BaHusl.

3amadeil KOHTPOJIsI M HOPMAJIU3allMK PacXo/I0B TOIUIMBA U TEIJIOBOW SHEPIMHM Ha OTOIUICHUE
3naHui OromkeTHON cdepsl I. JII0OOTHH sBIsieTcs mpuBeAeHUE OyIyLIero SHepronoTpedaeHus K
YPOBHIO 3HAYUTENBHO HUXKE «JIOCTUTHYTOTO CPETHETO».

Maremarnueckoit 6a3oit KuH sBnsiercs koppensinoHHO-perpecCHOHHbIM aHanu3 [3], vare
BCETO JIMHEWHBIX MOJEIEH, MO3BOJISIIOIIMN BBIPA3UTh CKPBITYIO CBS3b MEXKJy HCCIELyEMBIMU
BEJIMYMHAMHU JIMHEHHOW aHAJIWTHYECKOW 3aBHCHMOCTBIO BHJA y=aX+b, MJIM COOTBETCTBYIOIIUM
JUHEHHBIM TpadUKOM.

Ka4uecTBEHHO-KOIMUYECTBEHHYIO OLIEHKY TECHOTBI CBA3M MEXY HCCIIELYyEMBIMH 3HAUE€HUSIMU
XapakTepu3yeT BelnyuHa Kod(¢uiueHTa Koppeiasiuuu R (B mpakTuke MCHOIb30BaHUS METOIUKH
KuH nons3yrorcs kBagparoM KoddduimenTa koppeasauu R? — koo puineHToM 1eTepMUHALIH).

Boruncnenue ko3dduumentoB a u b u R’ kak npaBuio, BBIIOTHSETCS aBTOMAaTHYEeCKH,
ucnons3yst MS Exel.

B nHamewm cirygae peub MOMAET O 3aBUCHMOCTAX CYTOYHBIX PACXOAOB NPHUPOIHOIO ra3a Ha
ra30BbIX KOTEJIBHBIX OIOMKETHOH cdepsl I. JIIOOOTHH OT cpeTHECYTOUHOM TeMIepaTypbl HApY>KHOTO
Bo3ayxa. OTCyTCTByeT HEOOXOAMMOCTb OTAENBbHO JIOKa3blBaTh, 4YTO TEMIIEpaTrypa Hapy>KHOTO
BO3/1yXa SBISETCS €IMHCTBEHHBIM CYIIECTBEHHBIM (DAKTOPOM, OKA3bIBAIOLIUM PEIIaroIlee BIUSHHUE
Ha 3HAYECHHME DPACXOJOB TOIUIMBA W TEIUIOBOM SHEPIHWM, I JAOCTH)KEHHS 3a/laHHBIX CAHUTAPHO-
TUTMEHUYECKUX YCJIOBUH B OTAIlUIMBA€MOM MOMEIICHUHM MyTeM KOMIIEHCALUU TEIUIOBBIX IMOTEPD
3/1aHUS.

Jlig uccieoBanns TMHENHBIX PErPECCUOHHBIX 3aBUCUMOCTEN CyTOUHBIX PACX0/10B IPUPOAHOTO
ra3a ObUIM HUCIIOJIb30BaHbI:

— JIaHHBIE O CPEIHECYTOYHBIX TEMIIepaTypax HapyKHOTO BO3/1yXa B I. JIF0OOTHH Ha POTSKEHUU
otonurtespbHOTO ce3oHa 2011 ;

— CBEJIGHUSI O CYTOYHBIX pacxojiaXx MPUPOIHOTO ra3a Ha ra3oBBIX KOTEJIbHBIX amOylaTopuw,
JIETCKOTO JTOIIKOJIFHOTO y4eHOT0 3aBeneHus Ne 2, 00meoopa3oBarenbHbIX mkoa Ne 4 u Ne 6, a Takxke
rumHazuu Ne 1.

Pe3ynbraThl aHann3a JMHEHWHBIX 3aBUCUMOCTEN CYTOYHBIX pPACXOJOB MPUPOJHOIO Trasza
Ha OTOIUIEHHE HCCIIENyeMbIX OOBEKTOB OromkeTHOH cdepsl B I JIIOOOTMH OT CpeaHeCcyTOYHOU
TEeMIIepaTypbl HAPYKHOTO BO3yXa IIOKa3aHbl Ha puc. 1-5.

[IpencraBnenHas Ha puc. 1 nuHENHAss 3aBUCHMOCTD MOKA3bIBAET CKPBITYIO 3aKOHOMEPHOCTh
(dhopMupoBaHus (PaKTHUECKUX CYTOUHBIX PACXO/I0OB MPUPOAHOIO ra3za Ha OTOIJICHHE amMOyiaaTopuu
OT TEeMIIepaTypbl Hapy»KHOI'O BO3JyXa M OTpPakaeT HEJOCTAaTOYHYIO TECHOTY CBA3M MEXAY 3TUMU
3HaueHussMu (R?=0,5943), uro xapakTepusyeT, ¢ OIHON CTOPOHBI, HEIOCTATKH B YIPaBICHUH
pacxoiaMu MPUPOHOTIO ras3a, a ¢ Ipyroi — MoKa3bpIBaeT HAJIMYHE MOTEHIMAa SHEProCcOepeKeHHS.

[Torentman sHeprocoepexenus (puc. 1) GopMupyroT Bce Cirydau TMPEBBIIMICHHUs] 3HAYCHUSIMU
CYTOYHOI'0 pacxo/ia MPUPOIHOIO ra3a 3HaYCHHM, COOTBETCTBYIOIIUX TUHEHHON MOJIEIIN 3aBUCUMOCTH
CYTOYHOT'O pacxoia IPHUPOJHOIO rasa OT TEMIIEpaTrypbl Hapy>KHOTO BO3yXa, BBITEKAIOIIEH W3
CYIIECTBYIOIIEH Ha 00bEKTE MPAKTUKH YIPABICHUS PACX0AaMu IPUPOTHOTO ra3a Ha OTOIJICHHE.

W3 puc. 2 cnenyet, 4To peryaupoBaHUE CyTOYHBIX PAacXOA0B IMIPUPOAHOTO ra3a Ha OTOIJICHUE
o0meoOpa3oBaTenbHON MIKOIBI Ne 4 OTIMYaeTcs:i HEJOCTAaTOuHOW ITyOuHON. JlOBOJIBHO HH3KOE
3HaueHue kodddurmenta nerepmunaiuu (R>=0,1821) n manoe 3HaueHIE TEPEMEHHOM COCTABIISIONICH
CYTOYHOTO pacxo/ia MpUpoHoro raza (a=-0325) mo3BoJstoT yTBEPKAATh, YTO B 007aCTH OTHOCUTEIHHO
BBICOKHX TEMIIEpAaTyp HAPYKHOTO BO3yXa 34aHue MKOIbI Ne 4 repeTaninBaeTcs.

PerynupoBanue oToruieHus B 00111e00pazoBarenbHoM mikose Ne 6 (puc. 3) TMIeHo HeZJ0CTaTKOB,
XapaKTEPHBIX JJIs1 OTOIIEHUS MIKOJIBI Ne 4.

dakTHUecKast 3aBUCUMOCTb CYTOYHOTO pacxo/ia PUPOAHOIO raza OT TEMIIEpaTypbl HAPYKHOTO
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BO3/yXa Juis MKOJIbl Ne 6 (puc. 3) moka3piBaeT HAJIMYUE CYIIECTBEHHOTO MOTEHIUANIA COKPAIICHHUS
PacXoi0B MPHUPOIHOTO rasa.
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Cpeonecymounas memnepamypa HapyicHo2o 8030yxa, epao C

Puc. 1. 3aBucuMOCTb CyTOYHOTO Pacxo/ia MPUPOIHOTO Ta3a OT CPEJHECYTOYHON TEMIIEPATyphI
Hapy>KHOTO BO3/yXa 111 aMOyJIaTopuu
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CymouHnblii pacxoo npupooHoco
easa, m Kyo.

Cpednecymounas memnepamypa Hapys#cHoz2o 6030yxa, epao. C

Puc. 2. 3aBHCUMOCTD CYyTOYHOTO Pacxo/ia MPUPOIHOTO ra3a Ha OTOIUICHUE
obmieo0pa3zoBaTenbHOM MKOIBI Ne 4 0T TeMrepaTypbl HAPYKHOTO BO3IyXa

20 N0 104) 2012 SHEPMOCEEPEXKEHWE » SHEPIETUKA  SHEPTOAYAUT



SHEPIOCBEPBE>KEHUE

. e
*
S 140 * W .
> _—
S 120 . ; e
S
g 100 Ot o M= X ¢
3 & S AR
>§ i‘ JRR 3 e
60 LR
23 " < 3 . y=-2,780Ix+ 71,174
3 40 > * 2
g R? =072
§ 20
=~
O 0
15 10 5 0 5 40 5 20 25

Cpednecymounas memnepamypa HapyxcHo2o 6030yxa, 2pad. C

Puc. 3. 3aBucuMoCTh CyTOUHOTO pacxo/ia MPUPOHOTO ra3a Ha OTOILICHHE
o01eoOpasoBaTeabHOMN MIKOIIBI Ne 6 0T TeMIIepaTypbl HAPYKHOTO BO3IyXa
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Cpednecymounas memnepamypa HapyicHoeo 8030yxa, epao. C

Puc. 4. 3aBucuMOCTb CyTOYHOTO pacxo/ia MPUPOJTHOTO ra3a Ha OTOILICHHE
JETCKOrO0 JOIIKOJIbHOTO yueOHOro 3aBeaeHus Ne2 oT TeMrmepaTypbl HapyKHOTO BO3/yXa

JI71s1 TeTCKOTo TOMIKOIBLHOTO YueOHOT0 3aBeneHust Ne 2, Kak  JIsl HHBIX 00bEKTOB OIOKETHON
ctepsl T. JIro60THH, HAOMIOAAETCS JOCTATOYHO IIMPOKUH MANa30H CYTOYHOTO PacXo/ia IPUPOIHOTO
rasza mpv OJJHOM U TOM K€ TEMIIepaType HAPYKHOTO BO3/lyXa.

Jnst rumuazum Ne 1 cyTouHBIM pacxoj MPUPOJHOTO ra3a Ha OTOIUJICHUE CIEAYET CUMUTAaTh
JIOCTATOYHO HOPMATM30BAaHHBIM (KOA(D(PHUITUEHT TECHOTBHI CBSI3M MEXIY 3HAYEHUSMH CYTOYHOTO
pacxojia MPUPOIHOTO raza u TEMIIepaTypoi Hapy>KHOTO Bo3ayxa cocraiseT 0,7485).

Hapwc. 5 myHrkTHpOM 0003Ha4Y€HA pacdyeTHAs 3aBUCUMOCTb CyTOYHOTO Pacxo/ia MPUPOTHOTO ra3a
Ha oToruieHne rTuMHa3uu Ne 1 oT TemMmneparypbl Hapy>KHOTO BO3/1yXa, YTBEPKIEHHAsI pyKOBOACTBOM
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¢unmana XOKII «/IPUT» «/lepraueBckoe ITKX».
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Cpednecymounas memnepamypa Hapy#cHo2o 6030yxa, epad. C

Puc. 5. 3aBrcUMOCTb CYyTOYHOTO pacxo/ia MPUPOJHOTO ra3a Ha OTOIUICHUE
ruMHa3uu Ne 1 oT TemnepaTtypbl Hapy’KHOTO BO31yXa

O4eBUHO MPUCYTCTBHE CYIIECTBEHHBIX PA3IMYMi B paCUeTHON M (PAKTUIECKOM 3aBUCUMOCTH
CYTOYHOTO pacxojia MPUPOJHOIO ra3za OT CPEIHECYTOUHON TeMIlepaTypbl Hapy>KHOTO BO3ayxXa (pHc.
5), mpuyem, pacueTHbIe 3HAYEHMsI CyTOUYHBIX PAcXo0B IMPUPOJHOIO ra3a Ha OTOIUIEHWE I'MMHA3Uuu
Ne 1 cymiecTBeHHO 3aBBIILIEHBI, TAK K€ KaK M TOTEPH B KOPOTKOM TEINIOBOM CETH € YI0BIETBOPUTEIBHOM
terutoBor n3ossiiueit (12,83 %).

Ha mHOrHx o6bekrax OromxeTHOM chepsl I. JIF0OOTHH MPOBOAUTCS 3aMeHA CTAPHIX JePEBIHHBIX
OKOH Ha HOBBIE METAJUIOIUIACTUKOBBIE, OIHAKO 3@ 3TUM HE CIIEAYET MEPECMOTP PACUETHOM TEIJIOBOM
Harpy3Kky Ha OTOIIJICHHE.

OTMeTHM, YTO 3aBBIIIEHHBIE PACUETHBIE 3HAYCHHUSI PACXOIOB ra3a Ha OTOIUICHUE 3JaHUS
rumHa3uu Ne 1 He CTUMYNIHUPYIOT SKOHOMMIO IIPUPOIHOTIO rasa.

AHanu3 JaHHBIX O CYTOYHBIX PACX0/ax NPUPOAHOIO TIa3a HE BBIABWJI CJIEIOB CHMKEHUS
pacxofi0B MPUPOIHOIO Ta3a B yUPEKICHUSIX 00pa30BaHUs BO BPEMsI KaHUKYII, IPa3AHUYHBIX JHEU U
Ha BpeMs IepephIBOB B Y4EOHOM MPOLIECCE, BBI3BAHHBIX CAHUTAPHBIMU KapaHTHHAMM.

Pe3ynbprarel BBINOJIHEHHOIO JMHEMHOIO PErpecCHMOHHOIO aHajau3a SIBISIOTCS OCHOBAHUEM
Ui BHEApEHUs B T. JIIOOOTHH cHCTEMBI KOHTPOJISI 1 HOPMAJIM3aLUU PACXO0B MPUPOIHOTO ra3a Ha
OTOIUICHUE 3/1aHUH OIOMKETHOU Cephl yKe B TEKYILIEM OTOMUTEIHLHOM CE30HE.

Omnwupasich Ha BBIABICHHbIE 3aKOHOMEPHOCTH (POPMHUPOBAHUS CYTOUYHBIX 3HAYEHUH PacXoJ0B
IIPUPOJIHOTO T'a3a HAa OTOIUIEHUE, ONPEAEIUM PACUETHOE T'OJI0BOE 3HAYEHHUE MOTEHIMAIa YKOHOMHUHU
IIPUPOJIHOTO I'a3a 3a CUET KOHTPOJISI U HOPMAJIM3aLMK €0 PACXOI0B.

B ocHOBy ompezeneHuss pacueTHOTO 3HAYEHMs IOTEHIMAla 3KOHOMHUU NPUPOAHOIO rasa
IIOJIOKEHO TMPEANONIOKEHNE O TOM, YTO KOHTPOJIb M HOPMajU3alusl pacxofOB IPUPOAHOIO rasa
HCKJIIOYUT BCE CiIydau NPEBBILIEHMSI CYTOYHBIX PAcXOA0B IPUPOAHOIO ra3a HaJ 3HAYECHUSIMH,
NPUHATHIMA B KayeCTBE BHYTPEHHETO CTaHJapTa MOTPEOIEeHMs Tra3a Ha OTOIUICHHE 3[JaHHid MO
pe3yabTaTaM BBIIIOJIHEHHOTO KOPPEJIALIMOHHO-PErPECCUOHHOTO UCCIIEJOBAHMUS.

VYuuThIBas, 4TO CTENEHb HOPMAJIM3ALMU CYTOUHBIX PACXOI0B NPUPOAHOIO Tras3a sl BCEX
M3yUYEHHBIX 00BEKTOB HE MpeBBIIIAET 75 %, MOTEHIINAT SKOHOMUH IIPUPOHOTO ra3a OT BHEAPEHHUS B
I. JIToOOTHH cUCTEMBI KOHTPOJISE U HOPMAJIM3allMU PACXOJ0B raza B OIO/KETHOM cdepe COCTaBUT 10
12,5 % ot 6a30BOro 3HaYCHMS rOJOBOTO MOTPEOIEHHS ra3a Ha OTOIUICHNE BCEX 3MaHUN OIOKeTHOU
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chepsl ropona.

Torma, okmmaemasi rojoBasi SKOHOMHS MPHPOIHOTO Taza OT KOHTPOJIE M HOPMaJH3alud
CYTOYHBIX PacXoJIOB MPUPOIHOTO Ta3a, P 0a30BOM 3HAYCHUH TOI0OBOTO pacxosa ra3a 235,7 Teic. M?,
COCTaBHT:

235,70,125 = 29,46 ThIC. M®

BriBoxg
BHenpenne cucTteMbl KOHTPOJISI W HOPMalM3alldd PacxXxol0B MPHUPOJAHOTO Ta3a Ha
OTOIUICHHE 37aHui OromKeTHOW cdepsl I. JItoboTuH sBiaseTcs d()PEKTUBHBIM OpraHU3aIMOHHBIM
JHEPTOCOEPETAIOIINM MEPOTTPUSITHEM.
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POTENTIAL OF NATURAL GAS ECONOMY REALIRED BY
INTRPDUCTION SYSTEM OF MONITORING AND TARGETING GAS
CHARGES FOR HEATING HOSPITALS AND SCHOOLS AT CITY LUBOTYN
TO THE KHARKOV AREA

S. N. POKALITSYN, Cand. Tech. Scie.
A.M. HRENOYV, Cand. Tech. Scie., assosiate professor
A.V. ROMASHKO, Cand. Tech. Scie., assosiate professor

Research of database about the actual daily values of natural gas charges for building heating
in budgetary sphere of city Lubotyn and average daily outward air temperatures showed high power

efficiency of introduction system of natural gas charges monitoring and targeting.

[Toctynuna B pepakuumto 22.10 2012 1.
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