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11 «/lep>kaBHAN HAYKOBO-IOCIIIHIHA IHCTUTYT Oy/1IBETFHIX KOHCTPYKIIIIDY

®enesuy O.M.
MiHicTepcTBO perioHaBHOTO PO3BHUTKY, OYAIBHUITBA Ta KUTIOBO-KOMYHAILHOT'O TOCIIOIAPCTBA
Ykpainu
M. KuiB, Ykpaina

AHOTALIS. HaBeneni MeTOOu4HI OCHOBH pO3IJISAY Ta aHamizy OyIiBIl K €IUHOT
E€HEPreTUYHOT CHCTEMH, CKJIAJOBi SIKO1 B3a€MOIIOB’sI3aHI Ta BIUIUBAIOTH HA (OPMYBAHHS
3araJlbHOr0 EHEProcrloXKUBaHHS Oy/iBil, IO [JO3BOJIA€E BH3HAYATH OCHOBHI TEXHIYHI
MIPUHIINAIIA, SKi TPU3BOASTH 10 €(heKTHBHOTO BUKOPUCTAHHS €HEPTii IPH eKCIITyaTallii.

AHHTOLMA. IlpuBeneHbl METOAMYECKHE OCHOBBI PACCMOTPEHHS U aHAIW3a 3JaHUsS Kak
€/IMHOM HHEPreTUUECKOM CHCTEMBI, 3JIEMEHThl KOTOPOH B3aMMOCBSI3aHbl U BIUSAIOT Ha oOlee
SHEPronoTpeONeHns 34aHUs, YTO IO3BOJISIET ONpPENesiTh U (OPMUPOBATH OCHOBHBIE
TE€XHUYECKHUE IPUHIIUIIBI, KOTOPbIE MPUBOIAT K 3(p(heKTHBHOMY MCII0JIb30BAHUIO SHEPTHH ITPU
DKCILTyaTaluu.

ABSTRACT. The above methodological basis review and analysis of the building as a single
energy system whose elements are interrelated and affect the overall energy consumption of
the building that allows you to define and shape the basic engineering principles that lead to
the efficient use of energy in operation .

KJIYOYOBI CJIOBA: EneprocnoxuBaHHs, €eHepreTuyHa CUCTEMA, EHEPrOEMHICTb.
ITOCTAHOBKA IMPOBJIEMH

3a0e3nedeHHs] paLiOHAIbHOIO BUKOPUCTAHHS €HEprii € OJHI€ 3 IepelyMoB
pO3BUTKY nMBLI3AMil. byaiBenbHl 00’€KTH KUTIOBOIO MPU3HAUYEHHS NOTPEOYIOTh 3HAYHHUX
€HEeproBUTpaT SK Ha iX CTBOPEHHS, TaK 1 Ha MOJAJBIIY EKCIUlyaTalilo. 3arajbHa CBITOBa
TEHJCHIsT npu (GOpMyBaHHI EHEpPreTM4YHoro OanaHcy KpaiH, Je KIIMaTH4HI YMOBHU
HaBKOJIMIIIHBOTO  CEPEJOBUIA TOTPEOYIOTh IUTYYHOIO CTBOPEHHS MIKPOKIIMaTy B
MPUMINIEHHAX OYyIIBETbHUX 00’ €KTIB, TOJISITa€ B TOMY, IO YacTKa CHEProBUTpaT Ha
KJIimMatu3auito OyaiBens ckinagae 1o 40% 3aranpHoro eneprodanancy. B Ykpaini BuTpatu Ha
omajeHHs1 OyIMHKIB HUTJIOBOTO Ta TPOMAJCHKOTO0 MPU3HAUEHHS TaKOX CKJIAJal0Th IO
eKCHepTHUM olliHKaM 011151 40% 3aranbHOi eHeproBUTpar. Aje MpHu IbOMY MiIKPECIUMO — IO
eKCIIEPTHUM OLlIHKaM, TOMY IO OOIPpYHTOBAaHOTO EHEPreTMYHOro OajaHCy KpaiHu He
BcTaHOBMOBasocs Oinbiie 10 poki. Kpim Toro, npu 3Ha4YHUX €HEProBUTpaTaxX Ha OMAaJeHHs
OyIMHKIB pIBEHb TEIJIOBOIO KOM(OPTY B MPHUMIIMIEHHAX € HHU3bKUM, TOMY MPOBOIUTH
napaneni 3 IHIIMMHM KpaiHamu, 7€ OOOB’S3KOBOIO YMOBOI HOPMaJbHOI eKCIUTyaTalii €
3a0e3NeyeHHs] MmapaMeTpiB TEIUIOBOrO KOMGOpPTYy B HE3aNEXKHOCTI Bl MOpH poky. Tomy
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aKTyaJbHOI 33Jlayel0 € 3MiHa TMPIOPUTETIB — CJiJ BUPINIYBaTH HE MNpobieMy
eHeprozoepexeHHs B Oy1iBeIbHUX 00’ €KTax, a 3a0e3MeuyBaT iX eHeproeeKTUBHICTb.

MeTor cTaTTi € BU3HAYCHHS OCHOBHHMX METOJUYHUX TOJOXKCHb IPHU PIllleHH] 3a1a4
3a0e3neueHHs eHeproe()eKTUBHOCTI OYiBENb Ta CIIOPY/I.

AHAJII3 TPOBJIEMU

CeiToBa eHeprernyHa kpus3a 70-x pokiB XX cTOpiuysi TpuBeia J0 MOSBH HOBOTO
HAYKOBO-€KCIIEPUMEHTAJIBHOIO HANpPSIMKY B OYIIBHHIITBI, IOB'I3aHOTO 3 TMPOEKTYBaHHAM
OyIuHKIB 3 €()eKTUBHUM BHUKOPUCTAaHHSM eHeprii. Peamizallis HOBOro HampsMKy IOJIATaE y
3a0e3MeueHHi CyMapHOTO EHEPreTMYHOro e(QeKTy BiJl BHUKOPHUCTaHHS apXITEKTypHHX 1
IHKEHEpHUX KOHCTPYKTUBHHMX pillleHb, 110 3a0e3Me4yloTh MaKCUMajbHy EKOHOMIIO
€HEepreTUYHUX PECYPCIB.

3 yYacoM 3MIHIOBaBCS 1 PO3IIMPIOBABCA OO0'€KT BUBUEHHS - ©()EKTUBHICTH
BUKOPUCTAHHS €Heprii mpu 3a0e3neueHH] >KUTTEIISUIBHOCTI OymiBmi. SIKmo Ha camomy
nouaTKy OyIiBHUIITBA eHEProe(PeKTUBHUX 6y,I[iBeJ'IB - 10 moyaTky 90-X poKiB, OCHOBHY yBary
NPUIUISIIA BUBYCHHIO 3aXO0/IIB IIO/I0 €KOHOMII eHeprii, To Bxke B cepeauni 90-X pokiB ueHTp
TSOKIHHSL TIEPEHOCUTHCS HAa BUBYEHHS MPOOJeMH €(PEeKTUBHOCTI BUKOPHUCTAaHHS EHEpTii,
MPIOPUTET BIJJAETHCS TUM IH)KCHEPHHM KOHCTPYKTHBHUM PINICHHSM , SKi OJHOYAaCHO HE
TIJIbKY 3HWXKYIOTh €HEPrOCIIOKUBAHHS, aJie 1 CIIPUSIOTH MiJBUIICHHIO SIKOCTI MIKPOKJIIMATY.

BUKJIAJJAHHA OCHOBHOI'O MATEPIAJTY

Mertoponoris mpoeKTyBaHHS €HeproeeKTUBHUX OyAiBeNb MOJSATa€ B CHCTEMHOMY
aHauizi abo MOCHIIHKEHHIO OMepallii, HalpaBJIeHOMY Ha MOUIYK aJbTEPHATUBHUX DIllIEHb Ta
KUTBKICHOTO OOTPYHTYBaHHSI ONTUMAJIBHUX 1X BapiaHTiB. ByAMHOK pO3TIsiIaEeThes SIK €aMHA
€HepreTUyHa CUCTEMa, 1110 CKJIAJAAETHCS 3 HE3aJIEKHUX MIICUCTEM:

- 30BHINIHIN KJIIMAT, SK JPKEPEJIO eHeprii, Tak 1 AK 00’ €KT, BiJ SAKOTO CIiJ] 3aXUILATH
(i3omoBaTH) OYAMHOK;

- OYyAMHOK, SIK KOMIUIEKC 1HKEHEPHUX MIJICUCTEM, EHEPreTHYHO MOB’A3aHUX MK CO0010.

JlocImipKeHHs onepaliiil BKII0Ua€e HaIllPpaBICHHS:

- 100yZI0BY MaTeMaTU4YHOI Mo/iesi (POpMyBaHHS TEIJIOBOI'O PEKUMY IIPUMIIIIEHb;

- BUOIp LLIbOBOI (YHKII{, sIka BCTAHOBJIIOE YMOBH OOMEXEHHs, 1 (hOpMyIHOBaHHS
3aJ1a4i ONTUMI3AIlii;

- piIIeHHsI TOCTABJICHOT ONTUMI3alIIHOT 3a1aul.

MareMaTiuyHa MOJIEbh TOBHHHA BKIIOYATH MOXIIMBICTH OI[IHKH TEMIIEPAaTypPHOTO
CTaHy HPUMILIEHb 3 YypaxyBaHHSIM OCOOJIMBOCTEH ioro (opMmyBaHHS BHACIIOK MPOLECIB
MacooOMIHY Ta €eHepreTUYHOI B3a€EMO/I1i 3 HABKOJIMILIHIM CEPETOBUILEM.

I{inboBa (yHKIIS BCTAaHOBIIOE METY ONTHUMI3allii — 3HI)KEHHS BHUTpaT eHeprii Ha
OonaJieHHs] OyIMHKY, a00 3HI)KCHHS BCTAaHOBJICHOI MOTYXHOCTI 1HXKEHEPHOTO OOJaJHaHHS,
3HIDKEHHS BUTpPAT €Heprii Ha KJIIMaTH3allil0 B PIYHOMY LMKJI, 3HWKEHHS NPUBEICHUX
€HepreTUYHUX BHUTPAT HA CTBOPEHHS Ta EKCIUTyaTallilo OYAMHKY, SIK €IWHOI €HepreTHYHOI
CHCTEMH, TOIIO. BiZMOBIHO /10 MOCTaBIEHOI HIJIHOBOT (DYHKIIIT BUOUPAETHCS METOA PILICHHS
onTuMizaiiiiHoi 3aaayi. Cxema B3aeMOJii €leMEHTIB OyIMHKY, SIK €HePreTUYHOI CHUCTEMH,
HaBesieHa Ha puc. 1. OCHOBHMI BIUIMB Ha (OPMYBaHHS TEIIOBOIO PEXHUMY 1, BIIIOBIJTHO,
E€HEpreTUYHOro CTaTycy OYIMHKY (€HepreTMYHUX BUTpAT Ha 3a0e3nedeHHs HEeOOX1THOTro
TEIUIOBOTO PEKUMY) 3MIMCHIOE HWOTO Temnoi3oisiiiHa obononka. Bin BmactuBocTel 1i€l
€HEePreTUYHOT MiICUCTEMH 3aJIEKUTh BUOIp TapaMeTpiB MiICUCTEMU OIaJIeHHS.

OO0’eMHO-TITaHyBaJIbHE  pIlIEHHS  OyAiBII Ta  KOHCTPYKTHBHI TPUHIIAIN
TEIUIO130JIAI1IiHOT  000JIOHKM OOYMOBJIOIOTH CTYIIHb KOPHCHOTO BUKOPHUCTAaHHS €Heprii
COHII MpH KiIiMaTH3alii BHYTPIIIHBOrO mpocTtopy OyauHKy. Came  miacucrtema, sKy

11



Ha3WBaIOTh TEILIOI3OJISIIIHHOK 00070HKO [1], Mae HalOLIBIINK MTOTEHINAN B IiABHIICHHI
eHeproePeKTUBHOCTI OyTUHKIB KUTJIIOBOTO Ta IPOMAJICHKOTO MPU3HAYCHHS.

Tennobi HﬂdXﬂﬁA\'EH..‘fﬂ &ig Piiess menaoi3onauii 020p08Xy6ansHux J/
COHAYHOZO0 NRPOMIHHA KOHCMPYKUIG

KoxempyxmubHi piwerHs
MENACIZOAAUITHOI 000AOHKUY

Buympiuni dxepera enepei Tenaobud pexum ma eHepzemuyHUG
cmamyc OYGuHKY

TexnidHe piueqHs cucmeny Axepeno menaonocmayaHHs

TexHiyHi pIUeHHS CUCmeMY
MENAONOCMaYanHs

Benmunauii

Puc. 1. Cxema eHepreTHyHOi B3a€EMO/Ii1 OCHOBHUX MIJCUCTEM OyTUHKY

[lapameTrpu migcucTeMu BEHTWIIOBAHHS OYIMHKY BH3HAYalOThCSl CaHITapHO-
Tiri€HIYHUMH BUMOTaMHU JI0 TIOBITpsl MpuMimieHb. KiTbKICTh Ta AKICTh MOBITPs 00yMOBJICHA
dizionorivnuMu  noTpebaMu  JIOJUHHU, ajle TEePMOJAMHAMIYHI MOro MmapamMeTpu MOXKYTh
PEryIIOBaTUCS KOHCTPYKTHMBHUMH €JIEMEHTAMH IiJCHCTEMH, €(EKTUBHICTb POOOTH SKHUX
BILJIMBA€E HA 3arajibHy eHeproe()eKTUBHICTh OyINHKY.

st pimeHHs 3a7adi MOJINIICHHS €HEePreTUYHOTO CTAaTyCy ICHYIOYOTO >KHTIIOBOTO
doHIy BITUYM3HAHMX OYAWHKIB HEOOXiJHO BHU3HAUUTH METOAOJOTII0 3a0e3MedyeHHs
BIJIOBIAHOTO MIHIMAJIbHOI'O PIBHS MOKa3HUKIB eHeproegektuBHocTi. Haitbuibim oOrpyHTO-
BaHUM CHUCTEMHHUM ITiJIXO/IOM JI0 BUBUEHHS XapaKTEPUCTUK €HEProepeKTUBHOCTI OYAMHKIB €
MOCIIJOBHICTh PpIIIEHHS NpOoOJIeMH, KOJIM B TMEpIly 4Yepry 3a0e3leuyroThCsl MOKa3HUKHU
HiICUCTeMH, sfKa B HaMOLIbIIIA Mipi BU3HAYae 3arajibHi €HEPreTHYHI XapaKTepUCTUKU
3aranibHOi cucTeMu. [licist MOCSTHEHHS BiJMOBIIHOTO KOHCTPYKTHBHO-EHEPTETUYHOTO CTaHy
MiJCUCTeMH, SIKY MU Ha3WBaeEMO TEIUIOI30JsIMiiiHa 000I0HKa OyAUHKY, clif 3abe3neuyBaTH
NPUHLNIIOBY 3MIHY KOHCTPYKTMBHUX HPHUHLUIIB I1HIIMX MiACUCTEM — BEHTWIILII Ta
onajgeHHsa. HacrymHuil eram — mnopasiblle MiABUIIEHHS EHEPreTUYHUX BIIACTMBOCTEH
TETTO130IAI[IHHOT 000JIOHKH, SIK1 1 00YMOBJISITH BUMOTH JI0 B3A€EMOTIOB’SI3aHUX T1JACUCTEM.

MetoanyHa cxeMa BUTpaT e€Heprii Ha eKcIuTyaTalio Oy/iBii BiJ JKepesa eHeprii 1o
3a0e3nedeHHs] KOM(GOPTHOTO PEXUMY B MPHUMILICHHAX HaBelAGHAa Ha puc. 2. 3arajibHi
€HEepreTUYHI BJIaCTUBOCTI CUCTEMH BU3HAYAIOThCSA HACTYITHUMU CKJIAJOBUMHU:

1 — KUTBKICTH €Heprii, MO0 HEeOOXiJHA I 3aJ0BOJILHSIHHS MOTPeO CIOXKWBaya Jist
3a0e3nedeHHs] KOM(OPTHOrO TEIUIOBOTO PEXHUMY IpH OMNaleHHI OyaiBIi, OXOJOKEHHI,
OCBITJICHHI, 1110 BCTAHOBIIOETHCS BIAMOBIIHO /IO ICHYIOUHX METO/IIB PO3PaXYHKY;

2 — TEIUIOHAJXO/KEHHS 70 OyiBIII B COHIIA - ITACHBHE ONAJIICHHS, OXOJIOKCHHS,
MPUPOIHA BEHTUIISLIIS,

3 — OaymaHcoBa €HepreTHMYHa XapakTepucTuka 1-i Ta 2-1 CKIaJoOBHX 3 ypaxyBaHHSIM
TEIUIO130JIAIIHIX BIACTUBOCTEH Oy iBIIi;

4 — mnBemeHa 10 OyIIBII €HEPris, IO 3apeecTpoBaHa I KOXXKHOTO BHIY
€HEeproHoCis, BKIIOYAIOYM  EJIEKTPOSHEprilo, EHEepril0  raps4oro  BOJOMNOCTAYaHHS,
BIJIHOBITIOBAJIBHI JKEpeENa eHeprii, KoreHepalliro, TOIIo;
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Puc. 2. Metoanuna cxema 3a0e3neueHHs eHeproe(eKTUBHOCTI OyIMHKY
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5 — BIJTHOBJTIOBAJIbHA €HEPTis, 110 BUPOOJICHA HA TIPUIICTIIiN 10 OyIMHKY TePUTOPIi;

6 — BiIHOBIIIOBAJIbHA €HEPTis, 110 BUPOOJIEHA HA MPUJIETIIIN 10 OyIMHKY TepUTOPii Ta
MOCTAYa€ThCS Y 30BHIIIHI MEPEXKi Ha PUHKOBHX YMOBaX;

7 — KUTBKICTh BUKOPUCTAHOI NEPBUHHOI eHeprii Ha moTpedu OynuHKy abo KiIbKiCTh
BukuaiB CO; npu 11bOMY;

8 — kimpkicTh mepBuHHOI eHeprii abo COj, mo MOB’s3aHO 3 BHPOOJICHOIO HE
MPUJICTIIiN TepUTOPii eHeprii 11 moTped OYAMHKY 1 TOMY HE BpaxoBaHa y CKJIAJIOBIH 7,

9 — 30epexxeHHss mepBUHHOI eHeprii abo 3meHmenHs CO;, moO TOB’s3aHO 3
€KCIIOPTOBAHOIO YAaCTHHOIO €HEePrii 3T1JHO CKIIaA0Bo1 8.

AHani3 eHepreTHYHUX XapaKTePUCTHUK TOKa3ye, IO 3arajlbHUM CHEPTeTUYHHI CTaH
OyIIMHKY BHM3HA4Ya€ThCs OO €KTMBHUMH BHUTpaTaMH, IO TIOB’s3aHI 3 HEOOXIIHICTIO
3a0e3nedeHHsl TemIioBoro KoMm@opry 1 KIIMAaTHYHMMU YMOBaMH eKCIUTyaTalii, Ta
Cy0’€KTHBHUMH MOJJIMBOCTSIMU TEIUIO3aXHUCTY Ta TEIUIO30JAMii OymiBii, KoedirieHTy
KOPHCHOTO  BHUKOPHCTAHHS TIEPBUHHOI  €HEprii, KOHCTPYKTHBHUMH  IPUHITUTIAMH
BUKOPUCTAHHA COHSYHOI €Heprii y HacMBHOMY Ta AaKTHBHOMY BHMKOHAHHI BiAMOBIHUX
KOHCTPYKTUBHUX Ta I1H)KCHEPHHX CHCTEM. 3HWKCHHS OalaHCOBOI XapaKTePUCTHKU 3
3MIIACHIOETHCS, SIK HABEIEHO IPU aHami31 puc.l, 3a paxyHOK MiJBULICHHS PIBHS TETIO130I1i{
OTOPO/DKYBATBHUX KOHCTPYKIIIA Ta 3aCTOCYBaHHS PEKyIeparii HUX CHCTEM BEHTHIISIII, a
TaKO0X BHUKOPUCTAHHIM MacuBHUX reniocucreM. CkiazoBa 4 € moxigHOO BiJ ckianoBoi 1 Ta
e(EeKTUBHOCTI TEPETBOPIOBAHHS MEPBUHHOI €HepTii 1 i 3MEHIIEHHS MOXXJIHMBO 3a PaxyHOK
3aCTOCYBaHHS Cy4yaCHUX 1HKEHEPHUX MPUCTPOIB reHeparlii eHeprii.

BuxopuctanHs BiIHOBIIOBAIBHOI CHEPrii, OCOOJMBO 3a paxXyHOK aKTHBHHX
TeJIiOCUCTEM, IO PO3MILIYIOThCSI HAa OTOpPOJKYBallbHIA 00O0JIOHIN OyiBIi Ta Ha MpPUIIETIii
TepUTOpii, 1 MOKE 3aCTOCOBYBAaTHCS HE TUIBKM JUIsl TOTpeO OyaiBii, ame i Aisi eKCIopTy
BUPOOJICHOT eHeprii, 3HA4YHO IMiIBUIILY€E 3arajibHy eHeproe()eKTUBHICTh CUCTEMH B IILJIOMY.

HaBeneni HampsMKU 1 € OCHOBHUMH METOJWYHMMH TPUHITUIIAME PIIICHHS 3371a9 3
3a0e3mneueHHs] eHeproeeKTUBHOCTI OyaiBeIbHUX 00’ €KTiB, 10 OOYMOBIIOE HEOOXITHICTh
CIPSIMOBAHOTO IILTHOBOTO PO3BHUTKY HAIPABIICHOTO HA IMIITPHMKY HAYKOBUX PO3POOOK Ta iX
BIIPOBA/KEHHS Y OyAiBEIbHY MPAKTUKY.

BHUCHOBOK

VYenmix y BHpIIIEHHI CTpaTeriyHoi JAepikaBHOI 3a/adi 3HMKEHHS EHEeProeMHOCTI
OyniBenbHOI raimy3i  OaraTo B 4YOMY BM3HAUA€ThCS MIABUILEHHSAM SKOCTI HAyKOBUX
JIOCIIJIKEHb, 1110 MOTpeOye MPUHIMIIOBOTO Meperisiay MuTaHb (PiHaHCYBaHHS HAyKOBUX PO3-
pPOOOK Ta OCHAILEHHS €KCIIEpUMEHTAIbHUM 00J1aIHaHHAM J1TabopaTopiil rany3eBUX HayKOBO-
JOCTIAHUX 1HCTUTYTIB. BIICYTHICTE NepKaBHOI CTpaTerii pO3BUTKY €KCIIEpUMEHTAIbHOI 6a3u
HAYKOBHUX 3aKJIaJliB IPU3BOAUTH JI0 3HWKEHHS PIBHSA HAyKOBUX JOCITIJDKEHb. IlinTpuMaHHs B
HaAJIe)KHOMY CTaH1 €KCIIEpUMEHTAILHOTO 00J1aIHaHHS, 0 OyJI0 CTBOPEHO 3a PaJsIHChKI YacH,
Ta WOro yJOCKOHAJICHHS 3/IHCHIOETHCS TUIBKM 3a PAaXxyHOK BJIACHUX KOIUTIB, IO B yMOBax
’KOPCTKOI PUHKOBOI €KOHOMIKM JUIsl HAYKOBHUX MIAPO3JLIIB € JyXe CKIaJHUM 3aBJaHHSIM.
Heo0xi1HO CTBOpEHHS JiMICHO Cy4acHOTO HAyKOBOT'O LIEHTPY 3 JOCIHIIKEHb BCIX CKJIaJI0BHX
3a0e3neyeHHs] eHeproe(eKTUBHOCTI OyIMHKIB, IO JO3BOJUTH BU3HAUATH Ta BIIPOBAKYBAaTH
B IIPAaKTUKY OY/IBHUITBA €(hEKTUBHI KOHCTPYKTHBHI PillIEHHS Ta iH)KEHEpHE 00J1aIHaHHS.
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