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ONTUMIBALIS PO3TAIIYBAHHSI EHEPI'OI'EHEPYIOYHX
BIKOH 3A TEPMOMOJAEPHI3AILII BY IIBEJIb

Maptunos B.JL., na.T.H.
Kuiscokuii nayionanvhuii yHigepcumem 0y0igHUYMEA i apXimexmypu
(Vkpaina)

Po3pooneno cpagiunuit  cnocié 6u3HaAUeHHA ONMUMATLHUX
napamempie Rnpocmoposoi OpicHmMayii eHepoZeHePyIYUX BIKOH 34
mepmomooepHizayii  Oyodieenv 3a01A OMPUMAHHA  MAKCUMATbHOT
KitbKocmi  eupoonenoi enexkmpuunoi enepcii. Ilpoexmyeanvhuk i3
GUKOPUCMAHHAM 2padiunoi moldeni ma KpecieHv 0y0ieni MUMMEBO
GU3HAUAE Micue pO3MAULYGAHHA GIKOH | piGeHb NepemeopeHoir
enrekmpuunoi emnepeii. Takooxc po3podneno ananimuynuii cnocioé ma
npozpamy 3 GU3HAUEHHA NAOW ma nPOCMOPo6oi OpiEHMayii
eHep202eHepyIouux GiKOH 014 OMPUMAHHA  GU3HAYUEHO20 PiGHA
e1IeKmpuuHoi enepeii.

Knwuosi cnosa: onmumanvna opiecnmauisn, eHepzozenepyodi 6ikHa,
mepmomooepHizauyia 0yoieui.

Ilocmanoexka npooénemu. Hapaszi B YkpaiHi € HarajgpbHa motpeda
1I0JI0 MIABUIICHHS eHeproe(eKTUBHOCTI Oy/iBeb ICHYI0UO1 3a0y/10BH, 3a
JIOTIOMOTOI0  3aCTOCYBaHHsI eHeproepekTuBHUX 3axoiiB. [ligBuUIIIEHHS
eHeproeeKTUBHOCTI Oy/iBeNb BKJIIOYAE SIK MUTAHHA 3MEHIIICHHS BUTpAT
€Heprii Ha OMaJIeHHs, TaK 1 BUTpaT €JEKTPUYHOI eHeprii Ha MmoOyTOBi
noTpebu. BukopuctaHHs €HEproreHepyr4nX BIKOH, K1 MarOTh MPO30pi
MOJIIMEPHI COHSYHI €JIEMEHTH, 0  TMEPETBOPIOIOTH €HEPTi0 COHIIS Ha
CJICKTPUUHY €HEPrito, MOXKe 3a0e3MeuuTH moTpedy OY/iBII B €IEKTPUIHIN
eHeprii. PiBeHb HamXOJDKEHHS COHSYHOI pajiamii Ha IUIOMUHY
€HEProreHepyryoro BiKHA Ta PIBEHb NEPETBOPEHOI €IEKTPUYHOI E€Heprii
3HAYHOI0O MIpPOK  3alieKUTh BIJ HOro MPOCTOPOBOI  Opl€HTAILi.
[IpoeKkTyBaJIbHMKOBI ~ MiJi 4ac BHUKOHAHHS TepMOMOJEpHI3allii OyaiBii
NOoTpiOEH MIBUJAKUN 1 3pYYHUM Yy 3aCTOCYBaHHI CIHOCIO BHU3HAYCHHS
ONTUMAJIbHUX TE€OMETPUYHUX TMapaMeTpiB MPOCTOPOBOi  Opl€HTAIlli
(asumyTa A; Ta KyTa HaXWIy () CHEPrOreHEPYIOUYMX BIKOH, IO
po3TallloBaHl Ha rpaHsAx OyaiBii, 3 METOI OTPUMAHHS MaKCUMaJlbHOTO
MO>KJIMBOTO PIBHSI €JIEKTPUYHOT €HEPrii.

Ananiz  ocmannix  oocnioncenvy i  nyonikayiu. IlutanHio
ONTUMAJbHOI ~ OpI€HTALli OKPEMO PO3TAlIOBAHUX  TeNIONpHUIMaYiB
npucBsdeHi podotu [1, 2, 3]. 3okpema, NMUTaHHSA JUCKPETHOI 3MiHH
opieHTalii Ta ONTHMI3allisl PO3TAllyBaHHA COHAYHOTO KOJIEKTOpa Ha
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IUIOINMHI po3risaanucs B mparsx [1, 4], a MOAEIIOBaHHIO ONTHMAIbHOT
dbopmu  BigOMBaua Ta  OpuiiMadya  (POTOENEKTPUYHHX  CHCTEM
KOHIICHTPATOpiB MpHucBsiucHa poOora [5]. HaromicTe muTaHHS 010
BU3HAUCHHS  ONTUMAJIbHOI  OpieHTaIli rejxionpuiimMayiB -~ —
€HEProreHepyIYnX BIKOH, IHTETPOBAHUX B OTOPOJIKYBaJIbHI KOHCTPYKIIIL
rpaHHuX OyziBenb, He BUCBITIIOBaiocsa. Hapasi BiacyTHiM rpadiuHmii
croci® po3B’s3aHHS IMi€l 3a7a9l Ta aHATITHIHUN CIIOCiO BU3HAYEHHS TUIOIII
Ta MapaMeTpiB OpI€HTAIlll €HEePrOreHEepPYIOUMX BIKOH 331 OTPUMAaHHS
3aJJaHOTO PIBHS EJIEKTPUYHOI EHEeprii.

Dopmynioeannusa yinen cmammi. Po3poObutn crocid BU3HAYCHHS
ONTUMAJIBHOI ~ IPOCTOPOBOI  OpI€EHTAlli E€HEProreHepyr4nX  BIKOH,
IHTErPOBAaHUX Yy IpaHl OrOpOXKYBAIbHUX KOHCTPYKIIM OyaiBeNb 13 METOIO
OTpUMaHHA  HAMOUTBIIOT  KUIBKOCTI  €JEKTPUYHOI  €Heprii i
eHepro3abesneueHHs OyaiBenb  Ta pPO3pPOOUTH aHATITUYHHUMN CHOCIO
BU3HAYCHHS IUIOIII Ta MapaMeTpiB Opl€HTAIlli €HEProreHepyYnuX BIKOH
3a]1s1 OTPUMAaHHS 33JJaHOTO PIBHS €JIEKTPUYHOI EHEeprii.

Ocnoeéna uacmuna. [Ins BUpPIINIEHHS NHUTAHHS 3 OINTUMAJbHOIO
pO3TalllyBaHHS ~ €HEPrOreHepyrUMX BIKOH Ha TrpaHsxXx OyxiBenb
3aMpONOHOBAHO rpadiuyHuil crnocid po3B’si3aHHA. Po3pobiieHo  momsipHi
moeni (monenb E; = f(As) mpu @ = CONSt) 3aeKHOCTI PiBHSA €ICKTPHYHOL
eHeprii,  BUPOOJEHOI EHEProreHEepyrUYMMH  BIKHAMH, 3aJIEKHO BIJ
POCTOPOBOI OpieHTalii (a3umyTa Ag P 3a1aHOMy KyTi Haxwity ). [Ipu
bOMY KIJIBKICTh £ IEPETBOPEHOT EIEKTPUUHOI EHEPT1i EHEProreHEPyIYUM
BIKHOM 3a iHTepBal yacy A7 po3paxoByIOTh 3a TaKO (GOPMYJIIOHO:

E'= Qe Sk, 1)

ne Qc,— piBeHb HanxomxkeHHs CP Ha miomuHy BikHA 3a iHTEpBan yacy AT
mpoTAroM poky (KBT - rom/m®); 1 — koedil[ieHT MepeTBOPEHHs COHSIYHOT
CHEprii Ha eJeKTpUYHy (CTaHOBUTH 4 BIACOTKHM); S, — IUIOIIA
COHIICTIPUAMAIIEHOT TTOBEPXHI.

PesynbraToM MojenroBaHHS € TOOyA0Ba IUIOMIMHHUX TOJSPHUX
MoOJIeNIel HaIXOKEHHS JEKTPUYHOI €HEprii 3aJIeKHO B a3UMYTaIbHOI
opientamii E; = f(A;) npu ® = const (xyr maxmay 0, 15, 30, 45, 60, 75,
90°), ski OyayooTh Ha JUCIUIET KOMIT'IOTEpa, 13 BUKOPHUCTAHHSIM
po3po0IieHoro makera npuKiIaaHux mporpam Optoprient. Y menTpi Momeni,
Ky 300paK€HO Ha puc. |, BUAUICHO 30HY /IS PO3TAIlyBaHHS KPECICHb
OymiBimi  (muaHy moBepxy abo IJIaHy Jaxy 3 PO3TalIOBAaHUMH BiKHAMH).
[TpoekTyBaNnbHUK CyMIllye KpecleHHs OyAiBiIl Ta MOJSAPHI MOJENi Ta
BU3HAYA€E ONTUMAJIbHY IPaHb I PO3TAITyBaHHS €HEProreHEePYIYHX BIKOH
Ta OTPUMAaHHSI MAKCUMAJIbHOT KUTBKOCTI €JICKTPUYHOI EHEePT1i.
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Bupo6neHHA eneKTPUYHOI eHepril eHepronepeTBOpPOYUMN BiKHAMMU 3a5eXHO
BiA NpOCTOPOBOI OpieHTauUii 3a onantoBanbHUK nepioa ana 50 rpap MH.LWL.
Ei=f(As) npun w= const (kBT roa/m?)

KyT Haxuny w

—— ()=0
e ()=15
—C— ()=30
w=45
—ie— )=60
—— )=75
—j—()=90

— *%

Puc. 1— BusHauyeHHs piBHS IEPETBOPEHHS €IEKTPUYHOI €HEpril
E€HEProreHepyIOYUMHU BIKHAMH, IHTETPOBAHUX y CTIHU Ta CXHWIIU JaxXy
oynisii, mozaens E; = f(A;) mpu ® = const

AHnanimuunuil cnocio po3e’a3aHHA

Jlmsi  BU3HAYEHHS ~ ONTHMAJIBHOTO  MICII  PO3TalllyBaHHS
EHEpProreHepyrYnux  BIKOH  PO3pOOJIGHO  MaTeMaTuyHy  MOJEJNb
HAJIXO/DKCHHS COHSYHOI pajiamii Ha TelonpuiiMadi, sKi po3TalioBaHi Ha
rpaHi OyJiBJi, Ta MEPETBOPEHHsS i HA EJIEKTPUYHY EHEPTri0. 3MIHHUM
napameTpoM € TUIOIIa reJionpuiiMaYiB.

[insoBa dyHKIIIS
PiBeHb mepeTBOpEHOI COHSYHOI pajiaiii eHeprii Ha eJIeKTPUYHY
eHeproreHepyrYrMH BiIKHaMH, pO3TAllIOBaHUMHU Ha IpaHi, pO3paxoByIOTh:
Ei: Qcpi SKi ni - (2)
CymapHy KUIBKICTh  MEPETBOPEHOI €Heprii reiionpuilMayamu, sKi
pO3TalIoBaHi Ha AEKUIBKOX IPaHsIX eHeproeeKTUBHOI Oy 1B,
E=XF. (3)
3aranpHa IJIOIIA TEIioNpUiiMadiB (€HEProreHepyYnux BIKOH) Sy,
pO3TalIOBaHUX Ha I'PaHsIX eHeproeeKTUBHOT OYiBII, MIHIMI3YEThCS:
Sc= Y. Si—min. 4
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Cucrema oOMexKEHb

CymapHa TiepeTBOpEHa EJIEKTPUYHA CHEPris CHEeProreHepyrUYnMU
BikHaMu (TejionpuiiMauyaMu), pO3TAIlOBAaHUMH Ha N-TpaHsX OymiBimi,
3aJTMIIA€THCS HE3MIHHOTO:

YE; = Ejorp = Z Qep = CONSL. (5)

[Tnoma eHeproreHepyrOUnX BIKOH Sy, PO3TAIIOBaHWUX Ha I-il TpaHi,
He IePEBUINYE ii uIonty Sy, -

Ski< Srpi. - (6)

Po3B’si3aHHa gaHOi 3amadi 3BOAMTHCS 110 OMTHMI3AIIl HETiHIHHOT
byHKIIT 3 BUKOPUCTaHHSM KOMIT'IOT€pa 3a JEKUIbKOMa 3MIHHUMH
Metonom Xyka—/[xuBca.

Bucnosok. Hapa3zi po3pobieHo rpadiuyHuii crnocid0 BU3HAUYCHHS
ONTUMAJIbHOI ~ TPOCTOPOBOI  Opi€HTAIlll E€HEProreHepyrYnX  BIKOH,
IHTETPOBAHUX Yy TPaHi OTOPOJKYBIbHUX KOHCTPYKIIH, 13 METOIO
OTpUMaHHA  HAMOUIBIIOT  KUIBKOCTI  €JEKTPUYHOI  €Heprii  Juisd
eHepro3a0esneueHHs  OyniBesnib.  CTBOpPEHO — aHANITHUYHMA  CIIOCIO
BU3HAYCHHS IUIOINII Ta MapaMeTpiB OpI€HTallli €HEProreHepyoYnux BIKOH
3a]I71s1 OTPUMAaHHS 331aHOTO PIBHSI €JIEKTPUYHOT €Heprii.
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ONTUMU3ALIAA PASMEIHIEHUS SHEPTOI'EHEPUPYIOIIIAX
OKOH P TEPMOMOJAEPHU3AIIMU 3JAHUU

Maprteinos B. JI.

Pazpadboman zpagpuueckuii cnocod6 onpeoeseHus OnmMmuMaibHblX
napamempoe npoCmMpaHCMEeHHOU OPUEHMAUUU IHEP202EHEPUPYIOUUX
OKOH 0N PA3MeW|eHUsA HA ZPAHAX UCHMOPUYECKUX 30AHUIL C UEIblo
nony4yenus MAKCUMATIbHO20 Koiuuecmea npou3ee0eHHol
anekmponepeuu. Taxowce paspadoman ananumuuecKuil cnocoo u
npozpamma no  OnpedeneHul0  naowadu U RPOCHMPAHCMEEHHOU
OpueHmauuu 3IHeP2oZeHepupyrouux OKOH OnA NOJIYYEeHUA 3A0AHHO20
YPOBHA INEKMPUUECKOIL IHEPZUU.

Kniouegvie cnoea: onmumManbHan opuenmauus,
IHEp2o2eHepupyouiue OKHa, mepmomooepHu3auus 30anu.

OPTIMIZATION LOCATION POWER GENERATING WINDOWS
THEN ON VERGE OF THERMO BUILDINGS

Martynov V.

Developed graphical way of determining the optimum parameters
of spatial orientation energy generating windows for placing on the faces
of historic buildings in order to obtain the maximum amount of
generated electricity.  Also developed an analytical method and a
program to determine the area of power generation and spatial
orientation of windows to get a certain level of electricity.

Keywords: optimal orientation, power windows, thermo building.



