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PE®EPAT

Jumomua po6ora mictute 60 ctop., 4 puc., 1 Tabmums, 3 momarok, 14

BHUKOPHUCTAHHUX IKCPCIIL.

O0’€exT poOOTH: EHEPTOCIIOKUBAHHS Oy TiBEIIb.

[IpeameT pobOTH: cUCTEMU PO3PAXYHKY €HEPrOCIOKUBAHHS Oy IiBEIb.

Mera  poOotu: po3pobka  mporpamMu  poO3paxyHKy — MapaMeTpiB
CHEProCIOKUBaHHS Oy I1BEIIb.

3amaui pobOTU: aHaANI3 MPOOJIEM PO3PAXyHOK EHEProCIOKUBAHHS OyiBEb;
aHalli3 METOJIB PO3PaXyHKY €HEPrOCHOKMBAHHS; PO3pOOKa alrOpuTMy BHU3HAYCHHS
KJIIMAaTUYHUX MapaMeTpiB; po3podka cTpykTypu (aitry JSON; po3poOka CTpyKTyp
JaHUX TPOTpaMH; Po3podKa KIIacy po3paxyHKy €HEpProCHOKUBAHHS; OMUC MPOrpaMu
pO3paxyHKy  KJIIMaTHYHUX  [apameTpiB; po3poOKa  MPOrpaMHUX  MOJYJIIB
KOPHUCTYBAJIBHUIILKOTO 1HTEpdeicy; po3podka MOIyT1iB OOMIHY JaHUMHU.

Po3pobka mporpamHoi 610110TeKH AJiS PO3paxyHKy eHeproOanancy OyIiBii €
aKTyaJbHOIO TPOOJIEMOI0 y CBITI cydacHUX TexHosorii. I{s pobora mpucsueHa
aHai3y Ta po3poO1l e(HEeKTUBHOTO IHCTPYMEHTY, SIKUW TOMOMOXeE (DaxiBIsIM B raiysi
€HEpreTMKU Ta OyNIBHUITBA BHU3HAYATH Ta ONTUMI3YBATH CIIOKMBAHHS EHEPTii y
Oy IIBIISIX.

Po3poOka anroputMmy A BU3HAYEHHS KJIIMAaTUYHUX MApaMETPiB € KIFOYOBUM
€TaroM, OCKUIbKM BOHA BH3HAYa€ TOYHICTH Ta JOCTOBIPHICTH PO3PAXYHKIB.
Po3pobneno mporpamy s po3paxyHKy €HEprocroXKMBaHHs, IO 3a0e3nevye
BUKOHAHHS HEOOX1AHUX OOYMCIICHb Ta aHAJI3 JaHUX JIJIi OTPUMAHHS €HEprodaiaHcy

OyiBIIL.

JSON, QT, EHEPI'OAVAIT, EHEPI'OCITIOJKMMBAHHA ~ BYIIBEJIb,
KIHIMATUYHI ITAPAMETPU
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BCTVII

VY 3B'SI3Ky 31 3pOCTalOuMM TMIJBUILIEHHSM yBaru 10 €HEproeexkTUBHOCTI Ta
CTAJIOTO PO3BUTKY, BAXJIMBO PO3YMITH Ta ONTHUMI3YBAaTH CIOXHUBAaHHS €HEPTii B
OyniBisix. Po3paxyHok eHepro0anancy OyaiBii Biirpae KIrOYOBY pojib Y BU3HAUCHHI
il eHeproeeKTUBHOCTI Ta MOYKJIMBOCTSX 3MEHIIICHHS CIIOKUBAHHS €HEPTii.

I{s poboTa cnpsiMmoBaHa Ha po3poOKy MmporpamMHOi 0107Ti10TeKH, KA TO3BOJIUTH
MPOBOJIUTH PO3PAXYHKU €HEPTrOCMOXKUBAHHS OyiBelsb. JOCIIIKEHHS CKIIAAaeEThCS 3
JEKITbKOX ~ KJIIOYOBMX  €TamiB, BKIIOYAIOYM AaHami3 MpoOJeMH pO3paxyHKY
€HEProCIOKUBaHHS OY/liBEJIb, OIS ICHYIOUMX METOJIB PO3pPaxyHKY, pO3pOOKYy
QITOPUTMY JUIsl BU3HAUCHHS KIIMAaTUYHHUX IapaMeTpiB Ta CTPYKTypu daimy s
30epiraHHs JaHUX.

Koxen po3ain poOOTM MNPUCBAYEHHM OKpEMOMY acHeKTy po3poOKu
nporpamMHoi 010110TE€KH, 0 BKJIKOYAE B cede po3poOKy HEOOXITHHUX aJrOPUTMIB,
CTPYKTYp JaHMX Ta MPOTpaMHUX MOJAYJIB JUIS peali3alii po3paxyHKiB
€HEepProCIOKUBAHHS Ta B3a€EMO/IIT 3 KOPUCTYBALILKUM 1HTEp(EHCcCoM.

[la poboTra Mae Ha METI CTBOPEHHS NPOrPAMHOrO 3a0E3MEUYEHHs, SKe
nornoMoxe (axiBIAM y Taly3l €HEPreTUKUA Ta apXiTeKTypu MPOBOAUTH €(PEKTUBHHIMA
aHaii3 Ta ONTHUMI3alll0 CHOXKUBAaHHS €Heprii y OymiBisSX AJid HIABUIICHHS iXHbBOT
eHEepProePeKTUBHOCTI.

Jana poboTa po3KpuUe JeTaii KOXXHOTO €Taly pPO3pOOKH MporpamMHOi
010J110TeKH, TMOYMHAIOYM BiJ aHali3y MNpoOJIEeMH Ta 3aBEPIIYIOYM peasizalli€ro
MPOrpaMHUX MOMYJIB /I B3a€EMOIIi 3 KOPHUCTYBAIlbKUM 1HTepdericoM Ta 0OMIHY
JTAHUMU.

Koxen poszain Oyne AeTajibHO pO3MIsSAaTH BIAMOBIIHUM acEeKT PO3POOKH
nporpamMHoi 010TI0TEKH 3 METOI0 CTBOPEHHS IHCTPYMEHTY, IO JO3BOJIUTH €(PEKTUBHO
Ta TOYHO BU3HAYATH eHeprodagaHc Oy1iBeb.

Hanucanus 1miei poOOTH € aKTyaJlbHUM y 3B'SI3KY 3 MOCTIMHOIO MOTPEOOI0 y
3MEHIIICHHI CIIOKMBAaHHS €HEprii Ta BIPOBAPKCHHI €HEProePEeKTUBHHUX PIIICHb Y

OyIIBHUIITBI.



HeoOxigHicTh y CTBOpEHHI TMpOrpaMHOi OI10MIOTeKH JIsI  PO3PaxyHKY
eHeproOanancy OyniBiai oOyMoOBJIeHa MOTpe0OI0 Yy 3pydyHOMY Ta e(pEeKTUBHOMY
IHCTpyMeHT1 i (GaxiBI[iB y LI ramy3i, SKUH CIPOCTUTh Ta MOJETHIUTH IMPOLEC
poOOTH 3 BHM3HAYCHHS CHEProePeKTUBHOCTI OyiBEIb Ta iXHBOT'O IOJAJIBIIOTO
ONTHMI3aIlii.

Ils pobGora Oyme mpUCBSIYECHA MOCIIDKCHHIO, pPO3pOOI Ta TPaKTUIHIN
peanizaili mporpamMHoi O10JI0TEKH, SKa CTaHE KOPHUCHUM I1HCTPYMEHTOM Yy cdepi
CHEPreTUKH Ta Oy TIBHUIITBA.

3 METOI0 JOCATHEHHS IOCTABJICHOI METH, PO3MVIIHEMO JCTAIbHO KOXEH 3
eTarniB po3poOKU MporpaMHoi 010T10TEKH I PO3PaXyHKY eHeproodanancy OyIiBii.

Bynemo pocnikyBaT HACTYMHI acHEKTH: aHaIi3 TPOOJEeMU PO3pPaxyHKY
€HEProCIOKUBaHHS OYJiBeJIb, OIS ICHYIOUMX METOJIB PO3PaxyHKy, pO3poOKa
QITOPUTMY ISl BU3HAUCHHS KIIIMATHYHUX ITapaMeTpPiB, CTBOPEHHS CTPYKTypH (aitmy
JUIsl 30epiraHHsl TaHuX, po3poOKa HEOOXITHUX CTPYKTYp AAHUX Ta aJrOPUTMIB JIS
MporpamMu, OIMUC MPOTpaMU JUIsl PO3PAXYHKY KIIMATHYHHX IapaMeTpiB, peaizallis
MOJYJIIB KOPUCTYBABLKOIO 1HTEp(dENCY Ta MOIYIIB JJI1 OOMIHY TaHUMHU.

KoskeH 3 1ux eramiB BiJlirpa€ KIOYOBY POJIb Y CTBOPEHHI (DYHKIIIOHATBHOCTI
nporpamMHoi 0i0nioTeKH, sdka Oyne 3ade3neuyBaTH KOPUCTYBadiB HEOOXITHUMHU
IHCTpYMEHTaMHU JiJi1 €PEKTUBHOTO PO3PaXyHKy eHeprodaiaHcy Oy/IiBiIi.

Takum YMHOM, MOJANBINI PO3IITU JETAIHHO MPOAHATI3YIOTh Ta OIMHCYIOThH
KOKEH 3 eTamiB pOo3poOKH TMporpamMHoi O01010TeKH, o0 3a0€3MeUnuTd TMOBHY
PO3YMIHHS TPOIIECY CTBOPEHHS IIbOIO I1HCTPYMEHTY Ta WMOro IOTEHIIHHUX
MO>KJIMBOCTEH y MPAKTUYHOMY BUKOPUCTAHHI.

OG’exT poOOTU: EHEPTOCIIONKUBAHHS Oy 11BEIIb.

[IpeameT pobOTH: cucTeMU po3paxyHKy €HEProCroKUBaHHs Oy IiBEb.

Mera  pobGotu: po3pobKa nporpaMu  poO3paxyHKy  IapameTpiB
€HEProCIoKUBaHHS Oy A1BEIIb.

3agadi poboTH:

— aHai3 mpobyieM po3paxyHOK EHEePTrOCIOKUBAHHS OY/T1BEIIb;

— aHaJIi3 METO/IIB PO3PaXyHKY €HEPTrOCIOKHUBAHHS;



pO3po0OKa aNrOpUTMY BU3HAYEHHS KIIMAaTUYHUX MAPaMEeTpiB;
po3poOka cTpykTypu (aitry JSON;

pO3po0Ka CTPYKTYp JaHUX MPOTPAMU;

pO3poOKa Ki1acy po3paxyHKy €HeprOCTIOKUBAHHS;

OITHC TIPOTPaMU PO3paxXyHKy KITIMATUYHUX MTapaMeTpiB;

PO3p00OKa MPOrpaMHUX MOJTIYJIIB KOPUCTYBAIBHUIILKOTO 1HTEp(dEHCY;

po3po0Ka MOYJIiB OOMIHY TaHUMH.



PO3/I1I 1
PO3PAXYHOK EHEPTOCITOXKMBAHH S BY IBEJTb

1.1. TIpobGnemu crio>kMBaHHS eHEprii Oy IIBISIMU

He3Bakaroun Ha akTyallbHy HEOOXIAHICTh 3YNMUHUTH 3MIHY KJIiMaTy, CBITOBE
BUKOPUCTaHHS €Heprii Ta moB’si3aHi 3 Heto BUKUAM CO2 mpoaoBKYIOTh 3pOCTaTH.
3poCTaHHA HACENCHHS Ta €KOHOMIK MPHUCKOPWIM 3POCTaHHS BUKBIIBIB, OCKUIBKU
rio0anizaiis MOKpallye pPiBeHb XUTTA B yYCbOMY CBITI. HaBmaku, miJBUILIEHHS
e(EeKTUBHOCTI YaCTKOBO KOMIICHCYBAJIO 111 HACIIJIKHU, JO3BOJISIIOYM EKOHOMIKaM
3pocTaTh. TWM YacoM €HEpris Ta BHKUAW 3POCIH OJHAKOBUMHU TEMIIAMH, TaKUM
YIHOM 3a3HAaBIIIM HEBJIayl B JIeKapOOHi3allli 32 OCTaHH1 JECATUIITTS.

Opmnak iXHS cra0umi3als, 3Ma€ThCs, ONM3bKA, OCKUIBKA TEMIH 3POCTaHHS
Briasiv BIBiYl 3 2013 poky, a manaemis COVID-19 paaukanbHO 3MiHUIA TPAEKTOPIIO
BUKUIIB.

PerionanbHi1 BIAMIHHOCTI CBiYaTh NpPO pO3KoJ cBiTy HaBmul. Y 2019 pomi
Kpainu, mo po3BuBatoThesa (He wienn OECP), cranoBwim 82% HaceneHHS CBITY,
reHepyBaiu 0au3bKo 53% ri100anbHOT MISUIBHOCTI 1 BIJAMOBIAAIN 32 MPUOJIM3HO B
TPETUHHU CIOXKMBaHHS Ta BUKUIIB. OnHaK oy B po3BuHeHux Kpainax (OECP) Bce
nie B 4 pasu Oarariii 1 npuOIN3HO B 3 pas3u OiIbIIe CIIOKUBAYIB 1 BUKU/IB HA YTy
HacesleHHs. PO3puB CKOpOUYE€ThCS, OCKUIBKM EKOHOMIYHA EKCIaHCIs 3a0e3nevye
OlnpImMit KOMQOpPT y KpaiHax, IO PO3BUBAIOTHCA, XO0ua W 30UIBIIYE TOMUT Ha
eHeprito. Ha macts, magiHHsa CroXUBaHHS Ta BUKUIB Y PO3BUHEHOMY PErioHi OCh-
OCh HIBEJIbY€ 3pOCTaHHSA B KpaiHaX, IO PO3BHUBAIOTHCS, OCKUIBKH BOHHM TPAarHyTh
3MEHIIIUTH HEPIBHICTb.

Tum He Menmi, crtabumizamii BUKHAIB Oyae HEAOCTaTHBO, 1100 OOMEXKUTH
MiJBUIICHHS Tyo0ansHOoi Temnepatypu 10 1,5 °C. 11106 mpoTUCTOATH €KOJIOTIUHIM

KpH31, OLTBIIICTh KIIMAaTUYHUX MOJITHK 30CEPEIKYIOTHCS Ha IeKapOOoHi3allii MIIsTXoM



nepexoAy BiJI BUKOMHOTO MajiMBa, IO MICTUTh IIKIIJIMBI BUKUAM, 1O YHCTHX
BIIHOBJIFOBAHUX JIXKEped 1 pO3pOOKHM METOIB 3aXOIJIEHHS Ta 30epiraHHsl BYIJICIIIO.
Opnak 1i pimieHHs, WMOBIpHO, OyAyTh OOMEXKEHI B TJIOOAIBHOMY MacmTabi B
KOPOTKOCTPOKOBIM mnepcnekTuBi. HeoOxiqHO HeraliHO BHECTH 3MIHU HE TUIBKU B
TEXHOJOT1] MocTayaHHs eHeprii, ajne ¥ y ii BukopuctanHi. ToMy neTanbHUN aHami3
TEHJIEHITI CTIOKMBAHHS € KPUTHYHHM JIJIs1 3MECHIIICHHS BIUTMBY 3MiHU KJIIMaTy.

Y rnoGanpbHOMY MaciiTabl  OCHOBHUMHU CEKTOpAMU  CIOXKMBAHHS €
OyIIBHHUIITBO, TPAHCIIOPT, IPOMHUCIIOBICTh Ta 1HIII, SKi 00’ €IHYIOTh HE3HAYHI BUIU
IISIBHOCTI, Takl  SIK Ta
(dspace.wunu.edu.ua) pubabCTBO.

ByniBHunTBO Oyn0 HaMOUIBII CHOXWBAIOYHMM CEKTOPOM, 3a HUM HIIA
IIPOMHUCJIIOBICTD 1 TPAHCTIOPT. 3POCTAHHS YHUCEITBHOCTI HACEIEHHS, 301IbIICHHS TLIOIT
3a0y7I0BH, TOKpallEeHHs OyaIBEJIbHUX TMOCAYr 1 PiBHA KOMQOpPTY pa3oMm 13
30UTPLIEHHSIM 4Yacy, MPOBEIECHOTO BCEPEIHHI OyJiBeNb, MIABULIMIA CIOKUBAaHHS
oyniBens Ha 1,2%/pik 3 2000 poxky. Llsg TenaeHIs 10 3pocTaHHs 30epiransacs HaBITh
y Tepioau Kpu3Hu, Taki sSK exkoHoMiuHa penecis a6o COVID-19. Ilpornos3u
MOKa3yl0Th, 10 0€3 OLIBII CYBOPOi MOJITHUKA BUKOPUCTAHHS €HEpTrii B OymiBISAX
MIPOJIOBXKYBAaTUME 3POCTATH B MaOyTHHROMY, OCKUIBKM CTIIOKMBAaHHS B KpaiHax, IO
PO3BUBAIOTHCA, HA0YBAa€ 3HAUECHHS.

BHecok koXKHOro cekTopa crokuBaHHs B rio0anbHi Bukuau CO2 no3Bossie
OI[IHUTH X BIUIMB HA HABKOJIMIIIHE CEPEIOBUIIEC. 3 I[I€I0 METOI0 HEOOX1THO 3BEPHYTHU
yBary Ha TpsiMi BUKHUIM BiJ CHAJIOBAHHS TMajMBa, a TAKOXX HEMpsMi BHUKUIU B
eHepreTuaHoMy cektopi. Y 2019 poril mpoMHCIOBICTh 3ayMIIANacs HAaWOUIBIIUM
cektopoM BUKUIIB (38%), 3a Hero i OyiBii Ta TpaHcnopT (28%) 13 3arajgbHUM
BukuaoM 33,6 ['ton. ByniBmi HaiOuIbIe CTPaKIalOTh BiJ HEMPSMUX BUKHUJIB BiJl
€HEPreTUYHOr0 CEeKTOpa, B pe3yJbTaTl YOro 3arajbHi BUKUAM Maike BTpUYl
MEePEBUIYIOTh IPSAMUM NOTIK. HaBmaku, mpsiMi BUKUIA CTAaHOBIISITE 97,5% 3aranpHux
BUKUJIB Ha TpaHCTOpTi Ta 50% y MpOMUCIOBOMY CEKTOPI.

[TincymoByroum, Oy/iBiII BIAMOBIIAIOTh 3a MPUOJIMU3HO TPETHHY TII100aILHOTO

CHIO’KUBaHHS eHeprii Ta uBepTh BUKUIB CO2. BoHU HaBITh MPECTaBISIOTH OB
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YaCTKU CMOXKMBAHHS B JESKHX 13 HalOUIbI crioxkuBarounx kpain (42% y Pocii, 41%
y €C, 37% y Snonii Ta 34% y CIIA (IEA, 2021e)). Ix 3Haunuii BIIIMB MOCTaBUB iX
Ha TMEepeHIN TUIaH KIIMAaTHUYHOI MOJITUKU 3aBIASKH IXHHOMY BHCOKOMY MOTEHIlIaTy
JUIS THJBUINCHHS €HEeproeeKTUBHOCTI Ta BHUPOOHMIITBA BITHOBIIIOBAHOI EHEPTii.
Opnak po3poOKa, OIiHKA Ta MOHITOPUHT Ii€i MOJITUKA MOXYTh OyTH yCHIIIHUMHU
JMIIE 32 HasIBHOCTI €HEPreTUYHOI 1H(OpMaIlil He JHIle IS BChOTO CEKTOopa, aie U
JIJISL TUTTIB OY/IIBENbh Ta eHEpreTUYHUX nociyr. Ha skainp, 301p iHdopmMariii mpo Oy il

cepesl ICHYIOUUX JKEPEI € CepHO3HOI0 POOIEMOIO.

Jlexisibka JOCIHITHUKIB PO3IJISIalid €HEPreTUYHUIM CIOKUBAHHS B OYIIBIIAX,
X04a 0OMEXEeHICTh JaHuX Oyna momiTHowo. Y poboti Pérez-Lombard ta iH. (2008)
el CeKTOp BUIUISABCA AK KIIOUOBUU y BUKopucTaHH1 eHeprii y 2008 pori. Bonu
y3arajdbHWIH JlaHl MPO OCHOBHI THNH OyJIBENb Ta iXHE E€HEProCHOKUBAHHS IS
KiZTbKOX KpaiH, BKa3aBIIM HA HeNOMiKK y HasBHuX fnanux. Urge-Vorsatz Ta in. (2015)
HAJajly CIIPOLIEHE YSBJICHHS MpO TJ00albHY Ta pPETiOHAIbHY KapTUHY B cdepi
KUTJIOBHX 1 KomepuiHuxX Oyaiens y 2010 poui nepen oOroBOpeHHSIM OCHOBHHMX
(akTopiB, 110 BIUIMBAIOTh HAa EHEPronoTpedy i ONAJECHHS Ta OXOJIOJKEHHS.
bepapai (2017) npoananizyBaB icTopuyHi TeHeHli y OyniBHUITBI 10 2010 poky Ta
3pobuB mporuo3u s CIIA, €C 1 kpain BPIK, BuknukaBimm a0 BOpOBaIKEHHS
eheKTUBHUX TOJITHK, SKI Maibke BIACYTHI y KpaiHaxX, [0 pO3BHUBAIOTHCA, Ta
HEJOCTAaTHbO MPEACTABIICHI y PO3BUHEHUX KpaiHaxX. AnHanoriyHo, Allouhi et al.
(2015) onoBunu crtan BuKopucTaHHs eHeprii y OymiBuuntei y CIIA, Asctpauii,
Kurai Ta €C y 2011 porri, sk OCHOBY [JIsi pO3pOOKH Ta BIPOBAKEHHS MOJITHK
30epexeHHs eHeprii. ¥ 2016 poui Lao ta 1H. (2016) nopiBHsuIM eHeproePeKTUBHICTD,
BUKOpUCTaHHA Ta TUIH namuB y 2012 porii juist Tppox ocHOBHUX crioxkuBaviB (CLIA,
€C, Kwurait), 3Bepratoun yBary Ha OYIiBJi 3 HYJbOBUM CIIOKHUBAHHSIM €HEpPTii
(ZEBs), m00 3a10BOJIBHUTH pOCTYy4uid monuT Ha eHeprito. Y 2019 pomi Jly ta Jlai
(2019) mpeseHTyBadM €BOJIOIII0O BUKOPUCTAaHHS €HEPTii Yy OIKUTIOBUX Ta
KoMepuiiaux oyaisisx a0 2015 poky y CIHA, Kurtai, ABctpanii Ta BenukoOpuranii,

OOTOBOPWJIM iXHIO €HEPreTUYHY TMOJITUKY, CHUCTEMH PEUTHHTIB Ta €(PEeKTUBHOCTI



cTaHjapTiB. BoHM Haroysocuim Ha HEOOXITHOCTI PI3HUX TMOJITHK Y PO3BUHEHUX 1
PO3BUBAIOYMXCS KpaiHaX: MepIill — Ha CIPUSHHS BIJHOBIIIOBaHIN €HEprii, IpyTi — Ha
3MEHIIICHHS] KoMepIiiHoTro crioskuBaHHs. Hapemti, Guo et al. (2020) mocmimxyBanu
€eHepreTHYHe BUKOPUCTAaHHA Ta BUKUAK Ha 2017 pik y AesiKUX KpaiHax, MPOMOHYIOYU
KiIacu(ikaiio BiAMOBITHO A0 MOTpe® y momiTwili. BoHM TakoX MpoaHai3yBan
B3a€MO3B'SI30K LUX IUPP 3 EHEPreTUYHUMU CyMIIIaMH, HACEJICHHSIM, IUIOIIEIO,
piBHEM OaraTcTBa 1 TOKA3HUKOM IIIACTS.

Takum 4rHOM, ICHYIOTH NEBHI YacOBI MPOTAJWHU B TEHICHIIISAX CIIOKUBAHHS
OyIiBeNb MPOTITOM IMOTOYHOTO CTOMITTA. [700anbHy KapTHHY CEKTOpY YacTo
ITHOPYIOTh, 1100 30CEPEAUTHUCS Ha KUTJIOBUX YU TPOMAJCHKUX OyAIBISX a00 HA THX
KpaiHax, Jie JaHl nocTtynHi. KpiM Toro, B jitepatypi Opakye TPaeKkTOpiii OCHOBHUX
bakTopiB, 110 BUKIUKAIOTH 3MIHH B I[IJIOMY cekTopi. Kpim Toro, He OyJi0 BUCIOBIEHO
KPUTUKH OCHOBHMX CKJIQJHOLIIB Y 300p1 JaHUX, TOMY IUTaHHS PO HEOOX1JH1 3MIHU
B C€HEPreTUYHId CTATHCTHLI JUIsi BU3HAYEHHS HAMOUIBII ONTUMAJIBHOIO CIOCO0Y
3BITYBaHHS TPO 1H(OPMAIII0 CTOCOBHO OYJIiBEIb 3aJMINAIOTHCS HEPO3KPUTUMHU Ta
HeBupimieHUMHU. OTXe, JaHa CTaTTd NPOBOAMTH TJIMOOKMN aHalll3 BUKOPUCTaHHS
eHeprii OymiBJISIMH Yy BChOMY CBITi, B pPO3BMHEHUX Ta PO3BUBAIOYUXCS pErioHax, a
TAaKOX y KpaiHax, 110 € HalOLIbIIMMU CloXuBayaMu eHeprii y 21 ctomitti. B Hiii
PO3MIISAAIOTHCS TPOTPEC y AOCTYIHOCTI JJAHUX Ta OCHOBHI MPOOJIEMHU JOCIIIKCHHS,
00 3amporoHyBaTH 3rojaHI pilieHHSA. YW ICHYIOTh KOMIUIEKCHI 0a3u JaHUX IIOJ0
€HEeprocrokuBaHHs OyzAiBens? SIKi BIAMIHHOCTI Mi) OCHOBHUMH METOJIaMU OOJIIKY?
Axuii po3nonain 3a TMNaMu OyJiBENh Ta €HEPreTHUYHUMHM IMOCITYraMu € HalOIbII
nocaigoBHUM? TakuM YHWHOM, CTaTTSd Ma€ Ha METI BHU3HAYUTH BHUMOTH 10 300py
JAHUX I HAJEKHOIO MOHITOPUHTY CEKTOpY Ta MOSICHUTW TEHAEHIi Ha OCHOBI
aHa3y OCHOBHUX (haKTOPIB CIIOKUBAHHS €HEPTii B Oy IIBIISX.

JlJist OCATHEHHS HX IiJIel TOKYMEHT PO3IIOYHHAETHCS 3 OMICY BUKOPUCTAHHS
eHeprii B OyaiBisIX, HOro €BOJIIOLIT Ta Je3arperaiii B >KUTJIOBOMY Ta TPETUHHOMY
cekTopax. Jlam BiH aHami3ye €HepreTM4YHi MOCIyrd OyiBenb 1 CKiIal MaTUBHHUX

cymimed. Y 3akiIiO4HIA YacTUHI CTaTTI 3IMCHIOETHCS 3B'SI30K CIIOKUBAHHS 3



KiUTbKOMa (pakTopamMu, TaKMMHU SIK HACEJICHHsS, 0ararcTBo, €(peKTUBHICTh, IUIOIIA Ta
KJIIMAT, 1[0 OJATKOBO PO3IJISIal0ThCSI.

Buxopuctanss eneprii B OyAiBIsIX € OCHOBHUM CEKTOPOM CIOKUBAHHS €HEpril
B ycboMy cBiTi. OpHak 30ip AaHUX I M€l METH 3aJIUIIAETHCS CEPHO3HOIO
npobiemoro. [lo-mepre, OyaiBai 3a3BUyUail He BU3HAIOTHCS CAMOCTIHUM CEKTOPOM.
TpaguniitHo BoHU OyNiM MPUXOBaH1 y BETUKOMY CEKTOp1 «IHIII», HE3BaXKAI0UM Ha TE,
0 HAa HHUX TMpuUIagae HalOUIbIIa yYacTka crokuBaHHA. Jleski mxepena
€BOJIIOLIIOHYBaNK, 100 po3aimutu «lHIIe» Ha pi3HI MiJICEKTOpU, 0 SKUX MOXKHA
nonatu «KurnoBuii pouay 1 «Ilocmyruy, mob orpuMaru aadi mnpo OymiBii. OaHak
1€ JIOMIOBHEHHS BCE 1€ € MPOKCI, OCKIJIBKHU 1HOJI BOHO MOKE BKJIIOYATH JICSIKI BUIIU
JUSTIBHOCTI, SIK1 HE B1IOYBalOThCS B OyAIBISIX (BUKOPUCTAHHS €HEPIii, HE OB’ sI3aHE 3
OyIiBIISIMU), HANPUKIIAJl BYJIMYHE OCBITICHHS, BOJIOMOCTAYaHHS, MOIITOBUMA Kyp €p
TOIIO, SIKI pa3oM MOXYThb mpenctaBisitd a0 10% crnoxuBaHHS OyiBElNb.
He3Baxarouu Ha Te, IO TEKOMITO3HIIS HA IMiICEKTOPHU MPEICTABIISIE iHTEPEC, CEKTOP
OyniBenb crovyaTKy ciifi 0OJIKOBYBaTH OKPEMO, a MOTIM pO30HUBATH Ha KUTJIOBI Ta
HexuTioBl Oyxaiemi. [lo-;mpyre, kepena BiAPI3HAIOTHCS BUJAMU  JIiSUTBHOCTI,
BKJIFOYCHUMH JI0 KOXKHOTO CEKTOpa CIIOXKMBAHHS, IO YCKJIAJHIOE MOPIBHSIHHS. Y
CBOiX crmpo0ax CTaHIapTU3yBaTH BHU3HAYCHHS YCTaHOBU, WO 30UpaloTh JaHi,
3a3BUYail BU3HAYalOTh CEKTOPU BIANOBIIHO 10 MIDKHApPOJHOI CTaHJApTHOI
npomuciioBoi kinacudikarii OOH (ISIC).

BusiBiieHo po301>KHOCTI 11070 BOJIOIIOCTaYaHHsI, BOJOBIABEICHHS, TOBOI>KCHHS
3 BIJIXOJIaMU Ta JISUTbHOCTI 3 BIJHOBJICHHS, SIKI BBaXKalOThCs cekTopoMm «llocmyrm»
a060 «IHmMM»); PEMOHT 1 MOHTaX MAIIMH 1 YCTAaTKyBaHHS, $KI BKJIOYEHI B
IIPOMHUCIIOBICTh 200 MOCIIYyTH; a00 MOIITOBY Ta Kyp €PCHbKY HISJIBHICTH SIK YaCTHHY
TpaHcnopTy 4uu mociyr. L1 BU3HaYeHHS MOXYTh BIAPI3HATUCS HABITh Y 0a3ax JaHUX
3 oaHoro Jpkepena: nani npo Oyxaieiai B IEA World Energy Outlook Bkiro4aroTsh
HEBHM3HAYECHE CIIOKMBAHHS, TOAl K BOHO BpaxoBYyeThcs B po3aun «lHme» B IEA
World Energy Balances, mo mnpu3BoauTh 10 pO3pUBIB MDK MHHYJIUMH Ta

MaiOyTHIMH TEHIACHIIISIMHU.



[To-Tpere, BU3HAUEHHS OyMiIBEIBHOTO CEKTOPY HEOJHOPITHE HE JIMIIE Yepe3
BUJIM JISUTBHOCTI, SIK1 BiH BKJIFOYA€, a 1 3 TOYKH 30py BUMIPSHOTO MOTOKY €HEPTii.
Jlesiki oKepena BpaxoBYIOTh KIHIICBE CIIOKUBAHHS €HEPTii (TaKOX BiJOME SIK €HEpTis,
10 MTOCTAYa€ThCS Ha MICIl a00 KIHIIEBE CIIOKMBAHHSI), TO/A1 SK 1HIII TAaKOXK JOJAI0Th
HEeMpsiMe CIOKMBAHHS, TOB’sI3aHE 3 BTpAaTaMH €HEPrii B €HEPTeTHYHOMY CEKTOpI
(3arasibHe cniokuBaHHS eHeprii). [lomiOHMM YMHOM OUTBIIICTH JDKEpENT JTaHHUX
OOMEXYIOTh CBiMl OOJIK MpSIMUMU BUKHUJAMH BiJ OyJiBedb, TOOTO BUKHIAMHU BiJ
CTHAJIFOBAaHHSI BUKOITHOTO MajMBa Ha Micli. Y I[bOMY BHIAJKy BIUIUB Oy1BEIHHOTO
CEKTOPY Ha HABKOJIMIIHE CEPEIOBUILE HETOOIIHIOETHCS, OCKIIIBKA HEOOXITHO TaKOXK
BpPaxOBYBAaTH HEMPSMi BUKUIM BHACIIJIOK BUPOOHUIITBA €JIEKTpOoeHeprii Ta Tema. Le
J10/1a€ HEBU3HAYEHOCT1 10 BUKU/IB OyZiBEIb Yepe3 MPUIYIICHHs, HEOOX1AH1 IS 1X
pO3paxyHKy 3a BIACYTHOCTI jJaHux. KpiMm TOoro, cexkrop OyIiBeldb MOXKHA
MPOAHAJII3yBaTH 3 TOYKH 30py JKHTTEBOTO IMKIY. TakuM YHMHOM, MOKHA TaKOX
OLIIHUTH 1HIDY HENpsIMy €HEPril0 Ta BUKUAM, HAOpHUKIaA Ti, IO MICTATHCS B
XapuoBUX TMPOAYyKTaX, oOJagHaHHI Ta Oy/JIBENIbHUX MaTepiajax Ta iX
TPaHCIOPTYBaHHI 0 OyAiBeNbHOro MaijgaHumka. OjHaK 11 HempsMi MOTOKH BKe
BpaxoBaHl B IHIIMX CEKTOpax, 1 iX BKJIIOYEHHS B OyJiBEIbHUN CEKTOp BHMAarae
CKJIQJIHUX METOJIB OOJIIKY Ta MPUNYyIIeHb. SIK HACTIIOK, MIAXiJ >KUTTEBOTO LUKITY
MOX€ BIJIBEpPHYTH YyBary Ta MEpPeIkoauTu €(heKTUBHOCTI €HEPreTUYHOI MOJITUKHU B
Oy IIBIISIX.

{1 nuTaHHsS MOXYTh OyTH BHUpIIIEHI B pa3l BBEACHHS 3arajbHONPHIHATOrO
BU3HAYCeHHS c(epu OyAIBHUIITBA Ta yHIBEPCAIHHOTO METOMY KOHBEPTAIlli €Heprii.
MixuapoaHi opraHizamii  Ta HaI[lOHAJIbHI EHEPreTUYHi areHTCTBAa MAaloTh
CHIBIpALIOBaTH JJIsl Y3TO/DKEHHS CBOiX METOAMK OOJIIKy, 300py Ta 3BITHOCTI
CTOCOBHO BHKOPHUCTAaHHsS eHeprii B OyxaiBiasix. Bike icHye meBHa MIXKHApOJHA
CHIBOpaIlsl 00 TapMOHi3alii cTaHgapTiB, Hanpukiaa ISO 12655:2013, skwii
30CepeIPKeHUI Ha MPEACTABICHH] BUMIPSHOTO CIIO’KUBAHHS €Heprii Oy 1IBISIMH.

HesBaxatoun Ha Taki TPYyAHONI, JJs TIOPIBHSHHSA pPETIOHATBHUX 1
HaIllOHAJIbBHUX TEHACHIIIM E€HEProCloXWBaHHs Oy/iBellb BUOUPAIOTHCS HANOUIBII

HaJ1iHI JaHl. 3 1I€10 METOI0 OyAiBEIbHUN CEKTOP BU3HAYAETHCS SIK CyMa KUTIOBUX 1



KOMEPIINHUX MOKa3HUKIB, TAKUM YHHOM BKJIIOUAIOUM CIOKMBAHHS €HEprii mosa
OyIIBJISIMU Ta BUKJIIOYAIOUM BTPATH B €HEPreTUYHOMY CEKTOpI 1 BTUICHY €HEPriio 3
TOYKH 30pYy >KUTTEBOro LUKIYy. [7noOampHe 3017bIIEHHS CHOXXKWBAaHHSA €HEprii B
OyIiBIsIX 3yMOBJIEHE 3pocTaHHsSIM Ha 42% y kpaiHax, mo He € uineHamu OECP,
nounHaroun 3 2000 poky, Tomi sik cokuBaHHs B OECP 3Menmyetbest 3 2000 poky.

Haii6inpuni kpaiHM-CIIOKHMBa4ul CHJIBHO BIUIMBAaIOTh Ha TEHIEHIII B 000X
perionax. CrnioxxuBanHs OyaiBens y Kutai Tta [Hail pizko 3pocio micisi eKOHOMIYHOTO
PO3MIMPEHHS Ta 1HIycTpiamizarii mpuomm3Ho 10 45%. [loniOHMM YMHOM TEHICHIIIT B
IHIIUX BEJTUKUX KpaiHax, 1o po3BuBawoThesa (wieHax BbPIK), a came B bpaswiii,
CYNPOBO/IKYBAJIUCS BPaXKAIOUMM 3pOoCTaHHsAM npubau3Ho 10 40%, 3a BUHSTKOM
Pocii, sxa Binuyna 3HauHe 3poctanHs juimie micast 2016 poky. Hatomicte CIIA Ta
€C 3ynuHWIM CBOIO TEHJEHII0 a0 3poctaHHa mnpuommsno 2010. Bigromi
crioskuBaHHs eHeprii B OymiBisix y CHIA 3pocio numie Ha 2%, Toai sk 'y €C BOHO
Brasio Ha 12% 4vepe3 miaBUILEHHS €()EKTUBHOCTI OTOPOKYBaIbHIUX KOHCTPYKIIHN Ta
oOJaiHaHHS.

Cexrtop OyaiBenb KiacTepusye 0araTo THUIIOJOTIM, SIKi BIIPI3HIIOTHCS CBOIMU
buuHMMH  (BIK, pPO3MIp, TeOMETpiss Ta KOHCTPYKIs) Ta eKCIUTyaTaliiHuMU
(A1sUTBHICTB, BHYTPILIHI HABaHTAXEHHS, KOS(DILIEHTH BEHTUIISLIT, rpadiKu TOLIO), 110
BIJIMBA€ HA IMONUT HAa €HEPreTUYHl1 MOCAYrd. TakuM 4YWMHOM, Kiacu@ikaiis TUIIB
OyniBenb € 0a30BOIO JIJIsi PO3YMIHHS TOTO, SIK BUKOPUCTOBYETHCSI €HEPTis, 1 pO3POOKHU
panioHaNbHOI €HepreTuyHoi MomiTukd. IIpuHaiimMHi, iX caig po30UTH Ha KUTIOBI
(moOyTOB1) 1 HEXKHUTIOBI (TpeTiHHI a00 cy>k00B1) Oy/iBIi, SIK 11e BXE 3pPOOJICHO B
O1IBIIOCTI JIKEpeT.

VY KUTIOBOMY CEKTOPi BPaXxOBYETHCS CIIOKMBAHHS CHEPril B MOMEITKAHHSIX.
OpnHak iCHYIOTH TPYJHOINI 3 BHU3HAYCHHSM Ta BIJIOKPEMIICHHSM JESIKUX BHIIB
JISJIBHOCT1, SIK1 CJiJ BIAHECTH JO I1HIIMX CEKTOPIB Yepe3 I1X IPU3HAUYCHHS.
Hanpuknazn, 3apsaky elneKTpoMoOUIIB y JOMAIllHIX rapaxax CcliJl BIAHECTH 0
TPAHCIIOPTHOTO CEKTOpPY, TOAI SK JoMariHs mpodeciiiHa isIbHICTE Mae OyTH
YaCTHHOIO HEXWTJIIOBOrO crnokuBaHHsA. Il mnpoGnema Oyna BHCBITIEHa 3

PO3IIMPEHHSIM JUCTAHINIHOI poboTn mix yac kapantuny udepe3 COVID, ockimbku



HE3PO3YMIJIO, SIK BUMIPATH IIed MOTIK €Heprii Ta XTO Ma€ BIAMOBITATH 3a HOTO
BUTpati. KpiM TOro, B JKUTIOBOMY CEKTOpP1 ICHYIOTH Pi3HI THIIOJIOTIi: OJHOCIMEHHI
(SIK1 MOYKHA PO3AUIMTH HA OKpEMi, ABOKBAPTUPHI Ta MpU€EaHAHI), OaraTociMenHl (SIKi
MOXHa PO30MTH 3a KUIBKICTIO OJMHHMIIL) 1 MOOLIBHI OyIUHKH. TpEeTUHHUN CEKTOP
OXOILTIOE KOMEPIIIHY Ta IPOMaJChKY AISTBHICTh y 0araTh0X pi3HUX THIAX OY/iBETb
(oicu, po3apiOHa TOPriBIIs, OCBITA, CaHITapisl, XOCTHHT, AO3BLLIA Tommo). Ha xaib,
ICHy€e KUIbKa TOCHIAOBHUX 1 HAAIMHUX JOCHIKEHb JUIS ILIBOTO CEKTOpY uepes
HEOTHOPITHICTH IIUX THUIIOJIOTIH 1 Opak iHpopMarllii yepes TpyAHOII 31 300pOM JTaHUX,
OCKUJIbKH TPETHHHI OYJIMHKH 3a3BHUYail € 6ararbmMa OpeHAapsIMU Ta MalOTh Pi3HI BUJIH
nisibHOCTI. KpiM Toro, Jpkeperna JaHuX He 3aBXK/IU IMOT0/DKYIOTHCS MO0 MiSTBHOCTI,
BKJIFOUEHOI B 1€l cexTop. Hampukian, peMOHT 1 MOHTaX MAIlIMH 1HKOJIM BXOJASTH 0
MPOMUCIIOBOCTI, TOAI SAK CKJIaJAyBaHHS JUIsi TPAHCIOPTYBAaHHS € YaCTHUHOIO
TpaHcmopty. Hapemri, gaHi s TPETHHHOTO CEKTOPY 3a3BHYail BKIIIOYAIOTH
HeOy/lIBEJIbHE CHOKMBAHHS (HANpPUKIad, BYJIUYHE OCBITJIIEHHS), IO HE BIANOBIAAE
MOr0 BU3HAYCHHIO.

CnoxuBaHHS )KUTJIOBUX OYJIMHKIB CTAaHOBUTbH MPUOIU3HO TPHU YBEPTI EHEPTii B
OyIiBIsIX Ha TJIOOAJIbHOMY piBHI. Y perioHi, mo He BxoauTh a0 OECP, maiixke B
I’SITh pa3iB OUIbIIa YHCENbHICTh HACEJNEHHA MPU3BOAUTH JO YJBidl OLIBIIOrO
CIIO’KUBAHHS €HEprii B KUTJIOBOMY ceKTopi, HiX y kpaiHax OECP, He3Baxarouu Ha
HUOKYHN 100po0yT. [lIBuakuii nemorpadidyHuil Ta €EKOHOMIYHUN PICT y PETiOHI, IO
PO3BUBAETHCS, MM1IBUILMB KUTIOBE CIIOKUBaHHS Ha 29%, Ha BIIMIHY BiJl pIBHOMIPHO1
TEHJICHI[Ii PO3BUHEHOTO periony. 3 iHmoro 00Ky, 61% rio0aabHOT TPETUHHOT eHepTii
Bce mme crokuBaerbcsi B OECP, e ekoHOMIKa MepexoJuTh Bl MPOMMCIOBOCTI JI0
MOCIYr MiJBUIIWIA CHOXXUBaHHS He BAoMa Ha 16%. TpeTuHHE CHOXWUBaHHS B
KpaiHax, 10 PO3BUBAIOTHCSA, MPOJAOBKYBATUME BPaKalO4e 3POCTaHHS, OCKUIBKH BOHH
M1JBUILIYBATUMYTh CBI PIBEHb XUTTS 1, K HACIIAOK, MOMHUT HAa OCBITY, OXOPOHY
3I0pOB’S, JO3BULIA Ta po3Baru. He3Baxkaroum Ha Te, 0 OOWJBAa YMHHUKH
BIUTMBAIOTh Ha OOWIBAa CEKTOPH, HACEJIEHHS Ma€ OUIBIINN BIUIUB HAa MOOYTOBE
CIIO’)KMBaHHS, TOJI SK ©OaraTcTBO OUIBII CYTTEBO BIUIMBAE HAa HEXHUTIOBE

BUKOPUCTAHHS €HEPT1i.



Posnoain Mixk OyAiBebHUMHU TIIJCEKTOpPAMH PI3HUTHCS B PI3HUX KpaiHax,
TOJIOBHMM YMHOM 4epe3 PI3HUHM PiBEHb 10XO0]y, KJIIMaTU4YHI yMOBH, €KOHOMIYHY
CTpYKTypy Tomio. HarioHanbHi AaHi MIATBEPKYIOTh PO3IIUPEHHS TPETHHHOTO
CEKTOpa, YacTku sikoro € BuluMu B kpainax OECP (fnonig, CLIA). , €C), Hix y
kpainax, mo He BXoaaTh 1o OECP (bpaswmis, Pocis, Kurait, [Hais), 3MinHO009M
3B’SI30K MK mociyramu Ta 6ararctBoM. HaliBuimi TpetnHHI yacTku B SAmnonii (54%) i
CIIA (44%), ne cio>kxuBaHHSI TPUOJIU3HO MOPIBHY PO3MOAICHO MIXK KUTIOBUMH Ta
KoMepiiianMu OyaiBimssmMu. Cepen KpaiH, 10 PO3BUBAIOTHCS, BAXKIIUBICTH KOKHOTO
MIJICEKTOPY BHU3HAYAETHhCSA OajaHCOM MDK IIIJIBHICTIO HACEJICHHS Ta JIOXOJIOM Ha

AyHary HACCJICHHA.

1.2. Meronu po3paxyHKy €HEprOCIOKUBaHHS

Hwmxue nmokazano cmiBBigHomeHHs Mixk JIBH B.2-31:2016 TemoBa i305siis
oyniBens 31 cragaapramu €C ta JICTY.

BaxxnmuBo  3a3HaunTH, 10  JOCATHEHHS  KOHKPETHHX  IOKa3HHUKIB
eHeproe()eKTUBHOCTI ICHYIOUMX MPOMHCIOBUX OYyIIBEIh MOXIHMBE 3a JIOMOMOTOIO
pI3HOMaHITHUX eHeproedekTuBHUX 3axoaiB (puc. 1.1). IlpuBeaenns Oyaism y
BIIMOBIAHICT JI0 BUMOT KOXHOI TPYIH CTaHAAPTIB JACTh Pi3HI pPe3yJbTaTH IS

p13HUX OyIBENb.

ByaienAa Ak eauHa EHEPreTuyiHa CUucTema

™~
\

.
30BHIWHE cepefoBuLe // \\ [kepena eHeprii

/ O6ononka byaisni

Mikpoknimar npumiLLeHb IHskeHepHi Mepesi

Puc. 1.1. CtpykTypa OyJIMHKY, SIK EHEpIreTUYHOI CUCTEMU



ToOTO HOCSITHEHHS NUTOMHUX IIOKa3HHMKIB €HEProe(EKTUBHOCTI HAa OCHOBI
MUTOMUX BUTPAT €HEPrii Ha OMaJICeHHS Ta OXOJIO/PKEHHS MOXKIUBE 33 JTOTIOMOTOIO
3ax0JIB 13 BIIPOBAKCHHsSI OKPEMHUX TpYIl CTaHAApTiB. BmimuB mux 3axoiiB MoOKHA
OIIIHUTH JIMIIIE IIUISIXOM PO3PaxXyHKY MOKa3HHWKa eHeproe(eKTUBHOCTI OyAiBII 3T1HO
3 ACTY-H b A 2.2-12:2015. -12:2015, mopa3y 3MiHIOIOYH BX1JHI mapameTpu. Tomy
NoTpiOeH anropuTM YM CIeliai3oBaHEe MporpamHe 3a0e3rneueHHs, sike O He JHIe
pO3paxoByBaJio MOKa3HUK eHeproepexkTuBHocTi Oyainmi 3rigno 3 JJCTY-H b A 2.2-
12:2015, a # mpomoHyBajo 3axX0Iu MO0 MiABUIIICHHS eHeproe(peKTUBHOCTI OyaiBii,
Ha OCHOBI cTaHAapTiB Ta nocBiny €C 3 ypaxyBaHHSM EKOHOMIYHOI CKJIaJ0BOi

IpoIieCy BIPOBAKCHHS eHeproeeKTUBHKUX 3axoiB (puc. 1.2-1.3).

nOKpVITTFl GWJ,VIHKiB i cropy, KOCprKLlII 3OBHILUHIX CTIH 13

[I6H B 2.6-220:2017 ABH B.2.6-33:2018
A dacagHoo Tennoisonsauieto.

ACTY-HB A 2.2-12:2016

OBH B.2-31:2016 OCTY-H B B.1.1-27:2010
BuaHaueHHs 3aranbHoro . ) . . . .
. Tenroizonsuis Gyaisens ByaisenbHa knimarororis
eHeprocnoxusaHHs Gyaisenb
4 [I6H B.1.2-11:2008 I (~ CraHpapTv Ta MeTogn

PO3paxyHKy eHepreTu4Hnx

OcHogHi Bumorn go byaisens .
NoKasHMWKIB Ta eHeproayauty

\_ Ta cnopya J \_ 6ynisens
( \ ( CtaHgapTti Ha meToam \
CTaHOapTu KOHCTPYHOBaHHS J \ .
- . BUNPOOYyBaHb TENNOTEXHIYHMX
Ta TennoBoi izonsuii byaisens OKA3HNKIB
N J \_ J

Puc. 1.2. CtpykTtypa B3aemo3B’s3kiB JJbH B.2.-31



ISO 14683 EN 410, EN 673, EN 1077, EN 13363

€Bponewncbki cTaHgapTv B cdepi €Bponencbki cTaHgapTv B cgepi
OropoaKyBanbHUX KOHCTPYKLIN CBITNONPO30pPMX OropoaKyBanbHUX
ISO 6946, ISO 13370, ISO 13786, ISO 13789, KOHCTPYKLIii

OCTY-HB A 2.2-12:2016
Bu3HauveHHs 3aranbHOro eHeprocnoXmBaHHs

Oyaisenb
KCBponeVleKi cTaHgapTu B cdepi reHepau,i'l'\ (" )
Tenna Ta Xonoay, raps4yoro Ta Xorno4Horo €Bponencbki cTaHgapTv B cdepi
BOAOMNOCTaYaHHs €HEeprocroXmBaHHsi Ta eHepronoTpeb
EN 15316, EN 14825, EN 14511, EN 15378, EN 15265, EN 15315, ISO 13790
EN 15241, EN 15242, EN 15243
- J - J
(" €Bponewcbki cTaHaapTu B cdepi cuctem ) (" €Bponencebki cTaHAapTV NnapameTpis )
OCBITNEHHSA N MikpoknimaTy
EN 15193 EN 15251
- J - J

Puc. 1.3. Ctpykrypa B3aemo3B’s3kiB JICTY-HbB A 2.2-12

ExoHomiyHa cKkilagqoBa TMpW  IUIAHYBaHHI  3aXOJIB 3  MIABUIICHHS
eHeproeeKTUBHOCTI Ha MIJMNPUEMCTBI € JyKE€ BaXJIUBOIO, OCKUIBKH HEOOX1THO
3HAWTH IUIAXU (PIHAHCYBaHHS, CIUIaHYBaTH AMHAMIKY (piHAHCYBaHHS Ta po3paxyBaTH
€KOHOMIIO €HEPIOCIIOKUBAHHS, OTIAJICHHS Ta OXOJIOKEHHS OY/T1BIIL.

OpHi€l0 3 MPUYMH TOTO, IO PO3paxyBaTH IMOKAa3HUKU E€HEProe(eKTUBHOCTI
OyIiBIl 3a yKpaiHCBKMMH CTaHAApTaMH € CKjiIagHo, € Te, mo B oaHomy JICTY
(bakTHYHO KOPOTKO OyJia HaBe/leHa I1ijla CUCTEMa CTaHAAPTIB 1 METOJIB PO3pPaxXyHKY
€C.

B €C koxeH craHmapT IOETaJbHO PETJIAMEHTY€E Ta TOSICHIOE PO3PaXyHKH Yy

CBOIH Taiy3i, B YKpaiHi

Metoa po3paxyHKy OIIIHKH PIYHOTO €HEProCIOXUBAHHS TIPU  OITAJICHHI,
OXOJIO/DKCHHI Ta BEHTHWJIALI OYJIBENIb JKUTIOBOTO Ta TPOMAJICBKOTO MPU3HAYEHHS
BUKOHYeThCs Ha ocHOB1 JICTY b A.2.2-12:2015.

s po3paxysky 3a ICTY b A.2.2-12:2015 HeoOxiaH1 HACTYMHI BX1HI JaHI:

- MApeMETPH TeIuIoepeadl TPAaHCMICIETO;

- MApEeMETPH TeIuIoIepeadl BEHTHIISIIELO;

- MapeMeTPH TEeTUIOHAAXOKEHb Bl BHYTPIIITHIX JKEPEIT TEIJIOTH;



- MmapeMeTpu  TeIUIOHAIXO/KeHb  TEIUIOHAIXO/KEHb Bil  COHSYHOTO
BUIIPOMIHIOBaHHS;

- KJIIMaTHYHI JJaHl Miclist OyTiBHUIITBA;

- BIACTUBOCTI CIIOPY/IH, T CHCTEM Ta YMOB BUKOPHUCTAHHS;
- BUMOTH KOM(]OPTY;

- TapaMeTpu 30H Oy TiBII1.

PesynpTaramu po3paxyHKy €:

- EHEepromnoTpeOu IS OTaJCHHS Ta OXOJIOIKEHHS;

- EHEPrOCIIOKUBAHHS MPH OIAJICHHI Ta 0XOJIOKEHHI;

- piuHa eHepronoTpeda ropsyero BOIONOCTaYaHHS;

- piYHE EHEPTOCTIOKUBAHHS TOPSYETO BOJOTIOCTAYAHHS.

Po3paxyHOK BUKOHYETBHCS 32 aITOPUTMOM, 110 NpPE/ICTaBICHUN Ha puc. 1.4.



. ™
BusHayeHHa mex 06'emiB Ta po3noain 6yaisni 30HM

. J

v

4 )

BusHauyeHHs BxigHMX napameTpiB o6onoHku Byaisni,
YMOB cepefosuLLa, Mogeni ekcnryaTauil KOXXHOT 30HU
\ Y,

v

4 )

PospaxyHok Tennonepeaadi TpaHCMiICielo Ta
BEHTUNSLIED ANSA KOXKHOI 30HM Ta MicsUs

. J

v

4 )

Po3paxyHOK BHYTPILLHIX Ta COHAYHUX TENSIOHaAXOOKEHb
OIS KOXKHOI 30HM Ta MicsALs

. J

v

. A
Po3paxyHok eHepronotpebu ans onaneHHs,

oXonoaXeHHs, BeHTunAuil Ta Bl ansa KoXxHoi 30HKM Ta

Micaus
\_ 7 J
e N

PospaxyHok [oaaTKoBOI eHepril, TeNNoBUX BTpAT CUCTEM
OIS KOXKHOI 30HM Ta MicAaLs

. J

v

. ™
Po3paxyHoK eHeprocrnoXuBaHHs Npu onaneHHi,

oxonoa)XeHHi, BeHTunsauil, MBI Ta ocBiTneHHA Ans

KOXHOT 30HM ByaiBni Ta Micausa poKy poky
\ Y,

v

( )

PospaxyHok pesynbTartiB Ans Bciei byaiBni 3a pik

v

CknagaHHs 3BiTY

Puc. 1.4. Anroputm po3spaxynky 3a JICTY b A.2.2



PO3/ILI 2
PO3POBKA AJITOPUTMY BU3HAUYEHHS KJIIMATUYHUX [TAPAMETPIB

2.1. Crpyxkrypa aitmy JSON

JSON — e TexcroBmii popmat oOMiHy AaHMMH, OTpuMaHui Bin JavaScript,
KWW BUKOPUCTOBYETHCS Y BEO-CIIy)0ax Ta 1HIINX MEPEKEBUX MPOrpaMax.

Posrnsnemo cuntakcuc JSON. JSON BuzHauae numie ABI CTPYKTYpH AAHHX:
0o0’extn Ta MacuBd. OO0’ eKT — 11 HaOip map IM’sA-3HAYEHHS, & MAaCUB — CIIUCOK
3HayeHb. JSON Bu3Hayae ciM TUNIB 3HAYEHb: PAJOK, YUCIO, 00’ €KT, MacUB, ICTHHA,
XUOHICTh 1 HYJIb.

VY HactynmHOMy mnpukiagi moka3zaHo gaHi JSON s 3paska o0’€kTa, SKHi
MICTUTh Mapu 1M’si-3HaYeHHs. 3HadeHHs iMmeHi "phoneNumbers" - 1e Macus,

CIICMCHTAMMU SKOI'O € ABa 00'eKTH.

"first Name": "Duke",
"last Name": "Java",
"age": 18,
"street Address": "100 Main A",
"state": "JA",
"city": "JavaTown",
"postalCode": "12345",
"phoneNumbers": [

{ "Home": "666-888-4444" }

{ "Mobile": "234-333-2467" 1},



JSON wmae Takuit cunrakcuc. O6’exktu Oepythes y ayxku ({}). Ilapu im’si-
3HAUEHHS PO3AUIAIOThCS KoMow. B mapi IM’s Ta 3HayeHHS BIIOKPEMIIIOIOTHCS
JBOKpankow. IMeHa B 00’€KTi € psAaKaMu, TOJl SK 3HAUEHHS MOXYTh MaTd OJWH
IHITMMU BU3HAYEHUMHU TUIIAMH.

MacuBy MMO3HAYAIOTHCS KBAJIPAaTHUMU JAYKKAMH, a iX 3HaYCHHS PO3IUISIOTHCS
koMoto0. KoxHe 3HaueHHs B MacHBi MOXe OyTH Oyab-sIKOTO THUITY.

Komn o0’ekTH Ta MacHMBH MICTITh IHIINI OO €KTH YM MACHBH, JaHI MAalOTh
JIEPEBOMOIIOHY CTPYKTYPY.

JSON 4acto BUKOPUCTOBYETHCS K 3arajibHUM (opMmar ais cepiamizaiii Ta
Jecepiaiizallli JaHuX y Iporpamax, sKi CIJIKYIOThCS MDK co0oro depe3 IHTepHer.
(conferences.vntu.edu.ua) Lli mporpaMu CTBOPIOIOTHCS 3 BUKOPUCTAHHSM PI3HUX MOB
porpamMyBaHHS Ta MPAIOTh y AyKe pi3HUX cepenoBumax. JSON miaxoauts aJis
I[bOTO CILIEHAPII0, OCKUIBKH 11€ BIAKPUTUN CTaHAApPT, HOTO JIETKO YUTATU Ta MHUCATH, 1
BIH KOMIAKTHIIIWH, HIK 1HILI MPEACTaBICHHS.

RESTful Beb-cepBicu mmpoko BUKOpUCTOBYIOTH JSON sik dopmar maHux y
3anuTax 1 BiAnoBiaax. 3aronoBok HTTP, sikuii BUKOPUCTOBYETHCS JJIsi BKa31BKH, IO

BMICT 3anuTy a0o BinoBiai € nanumu JSSON

Content-Type: application/Jjson

[Tpencrabnenns JSON 3a3Buyail 61111 KOMIAKTHI, HIXK npeacTaBieHHs XML,
ockuibku JSON He Mae 3akpuBarouux TeriB. Ha Biaminy Big XML, JSON He mae
3arajJbHOMPUUHATOI CXEMHU /I BU3HAUCHHS Ta MEepeBipKU CTPYyKTypH nanux JSON.

Jlist ctBopeHHs Ta aHani3zy nanux JSON iCHYIOTH JIB1 MOJIENI MTporpamMyBaHHS,
noai0H1 10 THX, 1110 BUKOPUCTOBYIOTHCS 1 TOKyMeHTIB XML.

O06’exTHA MOJIEh CTBOPIOE AEpeBo, sike mpeactasisie gaHi JSON y mam’sTi.
[Ticnst 1pbOTO AEpEeBO MOXKHA MEPETIsSAaTH, aHani3yBaTi ado 3MiHioBatu. Lei miaxina €
HAWOUIBII THYYKHM 1 JIO3BOJIIE BUKOHYBAaTH OOpOOKY, sika MOTpedye AOCTymy 0

MOBHOTO BMICTy jaepeBa. OgHaK BiH YacTO MOBUIBHINIMMA, HI)K TIOTOKOBA MOJENb, 1


https://conferences.vntu.edu.ua/public/files/1/vntu_2022_netpub.pdf
https://conferences.vntu.edu.ua/public/files/1/vntu_2022_netpub.pdf

notpedye Outbiie nam’ati. O6’ekTHa MoAeNb TeHepye BuxiaHi gaHi JSON nuisxom
HaBIralii mo BCboMy Je€peBy OJTHOUYACHO.

[ToTokoBa MOJeNb BUKOPUCTOBYE TMapcep Ha OCHOBI MOJiH, KU YUTae naHl
JSON mno onHomy enemeHTy 3a pa3. CHMHTaKCHYHHMI aHaNi3aTOp reHepye Mojii Ta
3YIIUHSAETHCS 7151 0OpOOKH, KOM 00’ €KT a00 MacHB MOYMHAETHCA a00 3aKIHUYETHCS,
KOJIM BiH 3HAXOAHUTH KJII0Y 200 KOJIM BiH 3HAXOJUThH 3HaUeHHA. KOXKeH eleMeHT Moxke
Oyt o00poOneHuii abo BIAKMHYTHH KOJOM TIporpaMu, a IIOTIM aHaji3aTop
MePEeXOAUTh 0 HACTYIMHOI moii. e miaxin € amekBaTHUM ISl TOKaIbHOT 00poOKH,
npu sKid 00poOka enemeHTa He moTpelye iHdopMmalii 3 pemtu nanux. I[lorokoBa
Mozenb reHepye BuxiaHi aani JSON 11 IeBHOTO MOTOKY, BUKJIMKAIOUM (DYHKIIIIO 3

OIHHM CJICMCHTOM 3a pas.

2.2. CTpykTypa JaHHUX IpOTpamMu

Jlist 30epiranHss 0a30BUX KOH(ITYpallMHUX JAAHUX Ta JAHUX IPO CTPYKTYpH
OyniBii BukopuctoByoThcsa JSON dopmat daitnis.
bazoBi mani 3 cranpapty [JACTY b A.2.2-12:2015 306epiratotbcsi B aidii

base data.json cTpykTypa SIKOTO Ma€ HaCTYITHUM BUTJISI

{

"time c¢":[ // napameTrpm Mmicsauis
{"name":"Ciuenr", // Haspa Micdusa
"day":31, // ximbkicTs OHiB B Micdii
"hour":744 // k1JIBKI1ICTBH TOOMH B MicCsIll

by

{"name" :"Pix", "day":365, "hour":8760} // mauni =a pixk
1y

KoedimienT Bukopuctans pyxomoro 3atiHeHHs fSh,with



"f sh with": [

Knimatuunwii paiton Ykpaiau 3rigso 3 JJCTY-H b B.1.1-27

{"region" : "1"’

MacuB, ne mnepmuidl psAAOK HAMpsIMOK, HACTYNHI PSAKKA BIAMNOBIIAIOTH

3HAYCHHSM KOC(IIIEHTOB /IS BIMOBITHOTO MICSIIS

"k [

[0, 45, 90, 135, 180, 225, 270, 3151, [1, [11},

{"region":"2", "k":[[0,45,90,135,180,225,270,3151, [1, [11},
{"region":"3a", "k":[[0,45,90,135,180,225,270,3151, [1, [11},
{"region":"3b", "k":[[0,45,90,135,180,225,270,3151, [1, [11},
{"region":"4", "k":[[0,45,90,135,180,225,270,315]1, [1, [11} 1,

KoedirieHT 3aTIHEHHS TOPU30HTY JJI ONAIIOBAJIBLHOTO MEPIOAY ISl KOXKHOTO

MICSIIS

"F_hor H":[ ],

KoedirienT 3aTiHEeHHS TOPU3OHTY IS TMEPIOy OXOJIOHKCHHS ISl KOXKHOTO

MICALS

"F _hor C":[],

KoedimieHT 3aTiHeHHS AJI 3BUCIB JJIsI ONMAIOBAIBLHOIO MEPIOY JJIsi KOKHOTO

MICSLIA

"F ov H":[],



KoedimieHT 3aTiHeHHS [JIs 3BUCIB ISl TIEPIOAY OXOJIOKEHHS Ui KOYKHOTO

MICSILIS

"F ov C":[],

KoedimienT 3arinenns s pebep 37iBa s ONMATIOBAIBLHOTO TEPIOAY IS

KOYXHOT'O MICAIIS

"F finl H":[],

Koedimient 3ariHeHHs [y pebep 37iBa sl MEPIOy OXOJIOHKCHHS IS

KOKHOT'O MICSIIA

"F_finl C":[],

KoedimienT 3arineHHs ayiga pebep 3mpaBa il ONAIIOBAIBHOIO IMEpIOAY IS

KOYXHOT'O MICAIIS

"F finr H":[],

Koedimient 3ariHeHHs nisi pebep 3mpaBa i MEPIOy OXOJOKEHHS IS

KOKHOT'O MICSIIIA

"F finr C":[]
}

KnimatuuHi gaHi a1 TOYKH Jie po3TamoBaH 00’ ekt oTpumytots 3 JICTY-H b
B.1.1-27:2010  byniBensna  wmimarosoris. Jlani mpencraBineHi B (aiimi
climet data.json, cTpyKkTypa sSIKOro npecTaBieHa HUKYE.

CepennpomicsigHa TEMIEpaTypa 30BHIITHLOTO CEPEIOBUIIA



{"tet e":[-4.3, -3.3, 1.6, 9.6, 15.8, 19.4, 21.5, 20.7, 15.5,
8.9, 2.7, -2.01,

[Tpamnopii s epioAiB ONajaeHHs Ta 0XOJOMHKEHHS

"flag H":(1, 1, 1, 1, 1, O, O, O, O, 1, 1, 17,
"flag C":.[O, O, O, O, O, 1, 1, 1, 1, O, O, OF,

CoHsuHa pafiarfisi CIpUMar0doi MOBEPXHI 3 JaHOK OPIEHTAIIEI0 Ta KYyTOM

HaXWIy 32 CepeIHIX YMOB XMAapHOCTI

"Isol header":[0O, 45, 90, 135, 180, 225, 270, 315, -1],
"Isol":[[]]
}

Hani npo 00’€KT po3paxyHKy mpencraBiieHl B Qaitm in_data.json, cTpykTypa
SIKOTO TIPEICTAaBIICHA HUXKYE.

Knimaruunuii paiton Ykpaiau 3rigso 3 JICTY-H b B.1.1-27

{ "region":"2",

KonmuiionoBaHa ruiolma ImiajiIoru

"Af":100,

MacuB napaMeTpiB €J1eMEHTIB OTOPOIKYBAITBHIX KOHCTPYKITIH.

"Wall Section arr":|

BHyTpimHii THD KOHCTPYKIIii

{"type":O,



[1no111a MOBEpXHi €1eMEHTY 000JIOHKH 30HU

"A":25.5,

YactruHa oOpamiieHHS CBITJIIONPO30POi KOHCTPYKIIT

"FE":0,

Koeoimienta 3araJbHOTO NPOMYCKaHHS COHSYHOI €HEprii CBITIONPO30pOi

KOHCTPYKIII1

"gn":0.7,

KoedirienTa 3araibHOT0 MpoOITyCKaHHs COHSIYHOI €HEPTii pyXOMUMH 3aBiCaAMU

"g sh move":1.0,

Koedimienta 3araipHOro MNpPONYCKAHHA COHSYHOI €HEprii HEepyXOMHUMH

3aBICAMH

"g sh static":1.0,

KyTtwu 3aTiHeHHS BiJ 3BUCIB

"shadow al vert":45,

KyTu 3aTiHeHHs BiA MPOTUIIEKHUX OyIUHKIB Ta pesibedy

"shadow _al hor":0,



KyTtu 3atinenns Bijg pedep 371iBa Ta 31mpaBa

"shadow bet left":0,

"shadow ber right":0,

[IpuBeneHuM TEIJIOBUI OIIP €JIEMEHTY

"R sum pr":3.3,

be3posmipauii  kKoeillieHT TOIVIMHAHHSA COHSYHOI pajiaiii Hempo30pPoro

HaCTHHOIO

"alpha Sc":0.4,

KoedimieHT  TenmiaoBoro  BUIPOMIHIOBAHHS  30BHIIIHBOIO  MOBEPXHEIO

OTOPOJIKCHHS

"eps surface":0.7,

@dacagHa TEIUIOI30MALISA 3 BEHTUJIBOBAHUM [MOBITPSHUM MPOIIAPKOM Ta

BEHTHJILOBAHUX TOPHUIIHUX MOKPUTTIB (COre.ac.uk)

"VentFacade":0,

OpieHTartiest ToBepxHi

"azimut":0,

KyTom Haxuity moBepxHi

"fi":90 }, 1,


https://core.ac.uk/download/231772343.pdf

[TapameTpu MOTOKIB TOBITPSA, SIKI HAIXOJSTh B IMPUMIIICHHS Ta BUXOMSTH 3

HBOTO

"Alr Stream arr":[],
[TapameTpu Kepen J01aTKOBUX TEIJIOBUX MOTOKIB

"Power Stream": [

[{"FI int Oc":1.2, BHYTPiWHiM TeIJIOBMM HOTIiK Bin Jmomen
"FI int L":2, BHYTPiWHiM TEeNJOBMM INOTiK Bl OCBlTJICHHA
"FI_int A":2, BHYTPiWHIM TeNJOBMM NOTiK Bin oOOJamHaHHA

"time":448}, T'padik BUMKOPMUCTAHHS, T'OO/TWXIEHb

11

VYci mapamerpu OyIiBil Ta TapaMeTpy JKEpeNl TEIUIOBUX TOTOKIB IMPHU

3YUTYBaHHI PO3MILIYIOTHCS Y BIAMOBIIHUX MOJIAX KJIACIB.

2.3. Po3poOka kjacy po3paxyHKy €HEepProCIoKUBaHHS

AJNTOPUTM  PO3paxyHKy €EHEpProcrnoKuBaHHA OyaiBial ab0 MPUMIILICHHS
peanizoBano B kinaci CalcMethod. Bu3HaueHHs kiacy Ta JIOJaTKOBUX HEOOXITHHUX

CJIEMCHTIB MMpcacCTaBJICHO HUXKYC

VY SKOCTI JTOKaJIBHOTO CXOBHIIA JJIsl JAHUX BUKOPUCTOBYETHCS 00’ €kT QVector

3 nepeHasHaueHuM turom double

#include <QVector>

typedef QVector<double> vector d;

BusnaueHnHs kiacy Ma€ HaCTYITHUM BUJ



class CalcMethod
{

[TpuBaTHI METOIW JIsl BUKOHAHHS apU(PMETUIHUX JiH (T0gaBaHs, BiIHIMaHHS,

MHOKCHH: Ha KOHCT&HTY) 3 BCKTOpaMu

void vec add(vector d &a, vector d &b, vector d &res);
void vec sub(vector d &a, vector d &b, vector d &res);

void vec mulconst (double a, vector d &b, vector d é&res);

Metoau po3paxyHKy JJis TeIUonepeadi TpPaHCMICIEIO Ta BEHTUIISIIEIO

vector d Calc H tr adj();

vector d Calc H ve adj();

Meton po3paxyHKy COHSIMHMX TEIUIOHAIXOKEHHb sl 000X TMepioaiB

eKCILTyaTarii

vector d Calc Q HC sol(int mode);// 0= H 1= C
Meroa po3paxyHKy Tarionepeaaydi yepes3 miiory

vector d Calc H floor (int mode) ;

[Ty6niyHuN KOHCTPYKTOP KJ1acy

public:
CalcMethod () ;

[TyGniuHuit MeTO/ pO3paxXyHKY TETUIOHAIXOKEHb



void Calc () ;

Metoau po3paxyHiB peanizoBani y ¢aitm calcmethod.cpp, ocCHOBHI eleMeHTH
SIKOTO TPEJICTABIICHO HIDKYE.
Jlns  B3aemopdii 3 IHIIMMH €JE€MEHTaMH TIporpaMu IMAKIOYeH] ¢aiau

BHU3HA4YCHDb

#include "calcmethod.h"
#include "localdata.h"
#include "basedata.h"

#include "climetdata.h"

#include "math func.h"

Meton BHUKOHAaHHS JOJaBaHsA JBYX BEKTOpiB. BXigHI Ta BUXIJIHI JaHl

HpCIICTaBJICHi y BI/IFJIH,Z[i ITOCHJIaHHA.

void CalcMethod::vec add(vector d &a, vector d &b, vector d

&res)

if( a.size()>b.size() || a.size()>res.size() ) return;
int i;
for (1i=0; i<a.size(); 1i++)

res[i] = alil+b[i];

Meton BHKOHAHHSI BIJIHIMAHHS JIBYX BEKTOpiB. BXigHi Ta BuUXiAHI AaHl

MIPE/ICTABIICHI Y BUTJISII TOCUJIAHHS.

void CalcMethod::vec sub(vector d &a, vector d &b, vector d

&res)

if( a.size()>b.size() || a.size()>res.size() ) return;



int i;
for (i=0; i<a.size(),; i++)

res[i] = al[i]l-b[i];
Meronx MHOXEHHS BEKTOpa Ha KOHCTaHTy. BXximHi Ta BuUXimHI JaHi

MIPEICTABIICHI Y BUTJISII IOCUJIAHHS.

void CalcMethod::vec mulconst (double a, vector d &b, vector d

&res)

if( b.size()>res.size () ) return;
int i;
for (1=0; i<b.size(); 1i++)

res[i] = a*b[i];

MeToJ OCHOBHUX 00YHCIICHb.

vold CalcMethod::Calc ()
{

int i, j;
3ajaHa TemIiieparypa 30HU OyAiBJI1 JJ1sl OTMAJICHHS
double tet int set H=21.0;
3amana TeMIepaTypa 30HHA OyIiBii 11 oxojioKeHHs (e-construction.gov.ua)
double tet int set C=24.0;

3MIHHI JUTS JOKAIBHUX JaHUX


https://e-construction.gov.ua/files/upload/03f7a4d0-3f44-11ec-998c-a14fb5e0de10.pdf

vector d Q H nd(MONTH NUM); // EHepromorpeba njsd MNOCTiMHOTO
onajyieHHs OynimBiii

vector d Q H ht (MONTH NUM); // CymapHa Temjomnepenada B pexmumi
OrnaJieHH4d

vector d Q H gn(MONTH NUM); // CymapHi TemJIOHaZXOIKEHHA B
PexuMi ONajieHHHd

double nu H gn; // BesposaMipHuUM koebiuleHT BUKOPUCTAHHSA
HaOXOOXEeHb

vector d Q C nd(MONTH NUM); // EHepronorpefa mnOjd OXOJIOIKEHHSA
Oynoisii

vector d Q C ht (MONTH NUM); // CymapHa Temjomnepenada B pexmumi
OXOJIOIKEHHS

vector d Q C gn(MONTH NUM); // CymapHi TemJIOHaZXOIKEHHA B
PeXmuMi OXOJIOIKEHHS

double nu C ls; // BesposMipHuit xoedinieHT BmMKOpPMCTaHHS

vector d Q H tr (MONTH NUM), Q C tr(MONTH NUM); // CymMapHa
Ternjionepenada TpaHcMicien

vector d Q H ve (MONTH NUM), Q C ve(MONTH NUM);//  CymapHa
Ternjionepenayda BeHTUIIALL €0

vector d Q H int (MONTH NUM), Q H sol(MONTH NUM); // Cyma
BHYTPIWHIX TeNnJoHAaOXOIXeHb IIPOTAI'OM INaHOTO Iepiony

vector d Q C int (MONTH NUM), Q C sol(MONTH NUM); // Cyma

COHAYHMX TeIIJIOHaAIXOIXEHb IIPOTAI'OM IOaHOI'O nepiony

Busnauenns 3aranbHoro koediiieHTa Terionepeaadi TpaHCMICIEI0 30HU

vector d H tr adj = Calc H tr adj();

Po3paxyHok cyMapHOi Terionepeaadl TPAHCMICIEO Il OMajJeHHS Ta

OXOJIOAKCHHA

for (i=0; 1i<MONTH NUM; i++)
{



Q H tr[i] = H tr adj[i]*(tet int set H
Climet Data.tet e[i])* Base Data.time c[i].hour;

Q C tr[i] = H tr adj[i]*(tet int set C
Climet Data.tet e[i])* Base Data.time c[i].hour;

}

Po3paxyHok 3aragbHoro koedilieHTa TerIonepeaayl BEHTHIISIIE0

vector d H ve adj = Calc H ve adj();

Po3paxyHok cyMapHoOi Temtonepeayly BEHTHIISLIE0

for (1=0; i<MONTH_NUM; i++4)
{
Q H veli] = H ve adj[i]* (tet int set H
Climet Data.tet e[i])* Base Data.time c[i].hour;
Q C veli] = H ve adj[i]* (tet int set C
Climet Data.tet e[i])* Base Data.time c[i].hour;

}

Po3paxyHok BHYTPIIIHIX TETJIOHAIXOXKEHHb

for (j=0; Jj<MONTH NUM; Jj++)
Q H int[J] = 0;
for (i=0; i<Project Data.Power Stream.size(); 1i++)
{
for(j=0; Jj<MONTH NUM; J++)
{
Q H int[]] += Project Data.Power Stream[i].
power stream element[]].time *
Project Data.Af * (
Project Data.Power Stream[i].

power stream element[J].FI int A +



Project Data.Power Stream[i].
power stream element[j]. FI int L +
Project Data.Power Stream[i].
power stream element[j]. FI int Oc);
}

}
Q C int = Q H int;

P03anYHOK COHAYHUX TCIIOHAAXOAKCHHD

Q H sol

Calc_Q HC sol(0);
Q C sol = Calc Q HC sol(1);

OOGuucieHHs1 CyMapHOi Terionepeaayi

vec add(Q H tr, Q H ve, Q H ht);
vec add(Q C tr, Q C ve, Q C ht);

OOumncaeHHs CYMApHHUX TCINIOBUX HAAXOIKCHHb

vec add(Q H int, Q H sol, Q H gn);
vec add(Q C int, Q C sol, Q C gn);

dopMyBaHHS BUX1THUX JTAHUX

vector d tmpl;

vec mulconst (nu H gn, Q H gn, tmpl);
vec sub(Q H ht, tmpl, Q H nd );

vec mulconst(nu C 1s, Q C gn, tmpl);

vec sub(Q C ht, tmpl, Q C nd );

Peanizariis MeToly po3paxyHKy JUJIsl TEIUIONEpeaayl TPAHCMICIEIO



vector d CalcMethod::Calc H tr adj()

{

// ¥YsaranbHeHl koedliuieHTM Terjonepemaui
double H g=0.01; // TpaHcmicien mo I'pyHTY

double H U = 0.0; // TpaHcMicien uepes HekOHAMLI1OHOBaHIL
o6 'eMu;

double H A = 0.0; // TpaHcMmicien mo cymixHmx OyniBenb

Po3paxyHok y3araiapHeHOTo Koe(illieHTa Terionepenadl TPaHCMICIEID 10

30BHﬂHHBOFOCGp€HOBHHR1

double H D;
int 1i;
double sum=0.0;
for (i=0; i<Project Data.Wall Section arr.size(); i++)
{
if (Project Data.Wall Section arr([i].type ==
project data::wall)
sum += Project Data.Wall Section arr[i].A /
Project Data.Wall Section arr[i].R sum pr;

}

H_D = sum;

Po3paxyHok cymapHOro pe3yJsbTaTy

vector d res (MONTH NUM) ;
for (1=0; i<MONTH NUM; 1i++)
{

res[i] = HD + H g ;
}

return res;



Metoau po3paxyHKy IJis TeIUIonepeaadi TpaHCMICIERO Ta BEHTHIISIIIIEIO

vector d CalcMethod::Calc H ve adj()
{

double ro a c a = 0.33; //TemnoemuHicTe mnoeiTpsa onmHMIL
06 'emy

vector d res (MONTH NUM) ;
int i, 3
for (i=0; i<Project Data.Air Stream arr.size(); 1i++)
{

for (j=0; Jj<MONTH NUM; j++)

{

res[]j] +=

Project Data.Air Stream arr([i].air element[j].g ve k *

Project Data.Air Stream arr([i].air element[j].f ve t k;

}

Po3paxyHOK cymMapHOro pe3yJsbTaTy

for (i=0; i<MONTH_NUM; 1++)
res[i] *= ro a c a;

return res;

Meton po3paxyHKy COHSYHMX TEIUIOHAIXO/KEHHb JUIsi 000X MepiojiiB
eKCILTyaTarii

vector d CalcMethod::Calc Q HC sol(int mode)
{

vector d res (MONTH NUM) ;

const double Rse = 0.043; // TernJiIoBMI  BOBHIWHIM

TIOBEPXHEBUY OMNip HENpPOo30p0oi YacTUHU



int i,m;

POSp&XYHOK COHAYHUX TCINIOHAAXOKCHDb JJIA KOKHOI'O MiCHHH

double sum=0.0;
for (m=0; m<MONTH NUM; m++)
{

sum=0.0;
for (i=0; i<Project Data.Wall Section arr.size(); i++)
{

data wall section *dws = & (Project Data.

Wall Section arr([i]);
double U = 1.0 / dws->R_sum pr;
U *= ((dws->VentFacade) 2?2 0.04 : 1.0);

Po3paxyHOK [171s1 CBITIONMPO30pOi KOHCTPYKIIIT

if (dws->type == project data::window)
{
double Isol = Climet Data.get Isol(m, dws-
>azimut, dws->fi);
double fsh gl = Base Data.get f sh with
(region, m, dws->azimut) ;
double gl = dws->gn*0.9;
double F sh gl = ( (1.0-fsh _gl) *gl +
fsh gl*(gl*dws->g sh move) ) / gl;
double F sh ob;

if (mode == 0)
F sh ob =
Base Data.get F hor ov fin H(region, m, dws->azimut, dws-—

>shadow_al hor, dws—->shadow_al vert, dws—->shadow bet left, dws-
>shadow _ber right);

else



F sh ob =
Base Data.get F hor ov fin C(region, m, dws->azimut, dws-—
>shadow al hor, dws->shadow al vert, dws->shadow bet left, dws-
>shadow ber right);
double Asol = F sh gl*gl*dws-
>g sh static* (1.0-dws->Ff) *dws->A;

sum += F sh ob * Asol * Isol;

Po3paxyHoK [i71s1 HEIPO30pUX OTOPOKYBaTBHUX KOHCTPYKIIIN

if (dws->type == project data::wall || dws->type ==
project data::roof)
{

double 1Isol = Climet Data.get Isol(m, dws-
>azimut, dws->fi);

double F sh ob;

if (mode == 0)
F sh ob =
Base Data.get F hor ov fin H(region, m, dws->azimut, dws-

>shadow _al hor, dws->shadow al vert, dws->shadow bet left, dws-
>shadow ber right);
else

F sh ob =
Base Data.get F hor ov fin C(region, m, dws->azimut, dws-
>shadow_al hor, dws—->shadow_al vert, dws—->shadow bet left, dws-
>shadow ber right);

double Asol = dws->alpha Sc* Rse * dws->A * U;

sum += F sh ob * Asol * Isol;

I[O)IaTKOBI/Iﬁ TEIJIOBUM MOTIK 3a PaxXyHOK TCIIJIOBOT'O BI/IHpOMiHIOBaHHH B

atMocdepy AJIsl BIAMOBIIHOTO €JIeMeHTa 000J0HKH Oy 1Bl



double delta teta = 11.0;

// CepenHg pisHuIg Mix
TeMIepaTypon SO0BHINMHLOTO MOBIiTpA Ta YSBHOK TeMIepaTypoln aTMochepu.
IJ19 NOMIipHMX WKUPOT NPUMMAITL =

= 11 K.
double h r

= 5* dws->eps surface; // KoeodiuieHt
TenJjonepenayi BUINPOMI1 HIOBAHHAM 30BHIMHBbOIL IOBEPXHI
(essuir.sumdu.edu.ua)
sum += Rse * U * dws->A * h r * delta teta;
}
res[m] = sum;
}
return res;
}
Merton po3paxyHKy Teruionepeaayl yepes miory
vector d CalcMethod::Calc H floor (int mode)
{
vector d res (MONTH NUM) ;
int i;
const double Rse = 0.043; //TensoBuy HOBEPXHEBMUM OIip mis
ycix 30BHimHixX noBepxoHb Rse = 0,043 M2 K/BT
if (mode == 0)
{
double sum 0;
for (1=0; i<Project Data.Wall Section arr.size(); 1i++)
{
data wall section *dws
& (Project Data.Wall Section arr[i]);
if (dws->type != project data::floor) continue;

double B

dws->A/ (0.5*dws->P) ;
double dt

dws->w + dws->lambda* (dws->Rsi + dws-
>Rf + Rse);

double U;


https://essuir.sumdu.edu.ua/bitstream/123456789/84218/1/Cherednyk_bak_robota.pdf
https://essuir.sumdu.edu.ua/bitstream/123456789/84218/1/Cherednyk_bak_robota.pdf

Jl71s1 He130J1b0BaHO1 200 MocepeIHbO 130JIbOBAHOT M1JIOTH

if (dt<B )
{

U = 2*dws->lambda * log(l1.0 + M PI*B /dt)/
(M _PI*B_+dt);

Jlns noOpe 13071b0BaHO1 ITiIIora
else

U = dws->lambda / (0.457*B_ + dt);

sum += U;

Po3paxyHok pe3ynbTyrounx 3HA4CHb

for (i=0; i<MONTH_NUM; 1++)
res[i] *= sum;

}

return res;

Takum  ymHOM U1 pPO3pPaxyHKy  HEOOXITHO  BHUKIMKATH  METOJ

CalcMethod::Calc(), pesyabraroM poOOTH SKOTO € IOMICSAYHI Ta PIYHI 3HAYCHHS

noTpeOu B €HEprii.



PO3/ILI 3
OITUC TIPOTPAMU PO3PAXYHKY KJIIIMATUYHUX [TAPAMETPIB

3.1. Crpykrypa nporpaMHUX MOIYJIIB KOPUCTYBaJILHUIILKOTO 1HTEpdercy

[Tporpama po3pobsiena 3 BukopucTtaHHsM ¢peiimBopka Qt. Llelr ¢peliMBopk
3abe3reuye  mpocTu  iHTepderc Ui CTBOPEHHA  KPOCIUIAT(POPMHOTO
KOPHUCTYBAJIBHHIIPKOTO 1HTEPQEIHCY Ta mporpam.

Po3pobena nporpama cKiiagaeThCs psjia KIaciB, sIK1 peaaizoBaHi B HACTYIIPUX
daiinax:

- KJIac JUIsl CAHTaKCUYHOTO aHa3y json-(haiisiB
json.hpp

Json My.cpp

Json My.h

- KJjacu sl 30epiraHds 0a30BUX JaHUX, KJIIMAaTHUYHHUX JaHUX Ta AaHUX PO
00’€KT pO3paxyHKy

localdata.cpp

localdata.h

basedata.cpp

basedata.h

climetdata.cpp

climetdata.h

- KJIacu 3 MaTUMaTUYHUMHM (QYHKIISIMA Ta METOJaMM JJisi  peajizaiii

aJIropuT™Ma po3paxyHKy €EHEProBUTpAT
math func.cpp

math func.h

calcmethod. cpp

calcmethod.h



- KJIacH peasizailii KOpUCTyBaJbHUIIBKOTO 1HTEpdecy
dialog id all.cpp

dialog id all.h

dialog id all.ui

dialog id zonewall.cpp

dialog id zonewall.h

dialog id zonewall.ui

- rojioBHa (D)YHKIIiS MPOTPaMH Ta KJIac TOJIOBHOTO BiKHA IpOrpaMu
main.cpp

mainwindow.cpp

mainwindow.h

mainwindow.uil

- (baitn mpoekTy

EnegryConsumption.pro

Po3zrassaeMo KOHCTPYKTOP I'OJIOBHOT'O BiKHA IIporpamMu. CnoanKy

BUKOHY€THCS BUKJIMK KOHCTPYKTOPIB.

MainWindow: :MainWindow (QWidget *parent)
QMainWindow (parent)

, ul(new Ui::MainWindow)

Bukonyetbcs 1Himiani3amniga rpagiqyHoro iHrepdeicy

ui->setupUi (this);

3unTyBaHHA Ta po30ip ¢aiiiB 3 KOHPIrypaliiHUMU JaHUMH Ta JAaHUMU TPO

OyIiBITIO



Project Data.Load(
LoadFile ("..//EnegryConsumption//in data.json") );
Base Data.Load(
LoadFile("..//EnegryConsumption//base data.json") );
Climet Data.Load(

LoadFile("..//EnegryConsumption//climet data.json") );

CtBOpeHHsI O0’€KTy I pO3pPaXyHKY €HEPreTHYHUX XapaKTePUCTUK Ta

BUKOHAHHS PO3PaXYHKY

CalcMethod calc obj;

calc obj.Calc();

JUist yHidikami 34YMTYKaHHS TaHHUX BUKOHYETHCS 3aBaHTaXEHHS (ailiny 0

psnka QString.

QString MainWindow::LoadFile (QString f name)

{
QString txt;

CtBopenHs 00’ ekTa 1 aiiiy Ta BIAKPUTTA (ailily B peKUMI YNTAHHS

QFile file(f name);
if (!file.open (QIODevice::ReadOnly | QIODevice::Text))

return txt;

3B’s13yBaHHA (Paitily 3 TEKCTOBUM MTOTOKOM

QTextStream in(&file);



3unTyBaHHS yCIX PSAAKIB 3 (ailiry

while (!in.atEnd()) {

txt += in.readLine();

}

return txt;

Meton MainWindow::LoadFile 3a6e3neuye 3untyBanHs aitiis.

3.2. Moy oOMiHy TaHUMU

Sx Oyno ckazaHo BHIIE JUIsl 30epiraHHsl JaHUX BUKOPUCTOBYETHCS (opmar
nanux JSON. [l1s 3unTyBaHHS JaHUX pO3pOOIECHO HACTYMHI KJIaCH:

ClimetData — mis 30epiranHs KIiMaTHYHHUX JTaHUX;

BaseData — 3aranbHi HOpMaTHBHI JIaHi;

project_data — ocHOBHI J1aHi IPOCKTa,;

data_wall_section — myst 30epiranHs 1aHUX OrOPOPKYBAIBHUX KOHCTPYKIIIM;

data_air_stream — maHi mpo MOBITPsIHI MOTOKH;

data_power_stream — gani npo Jkepesia eHeprii.

PosrisineMo OCHOBHI KJ1acu sl 3YUTYBaHHS JTaHUX.

Kiac ClimetData mae 3axumienuit Metos setData 1 mepeTBOpeHHs BX1JHOTO
00’exty JSON, a TakoX 3arajJbHOJOCTYMHHI KOHCTPYKTOP Ta METOJM 3YUTYBaHHS

naHuXx (Qailry Ta TOMUJIOK TTePETBOPEHHS.

class ClimetData
{

long setData(json *obj);
public:

ClimetData() ;

QString getErrorString(){ return error; }



void Load (QString str);

KiimaTruni gaHi 30epiraloTbCsi B HACTYIMHUX MacuBax. Po3MipHICTh MacuBIB
nopiBHioe 13. JIBaHAmIATH €JIEMEHTIB BIAMOBITAIOTH MICSISAM, a TPUHAMISATHN —

CepeaHIM 3HAYCHSIM 3a PIK.

QVector<double> tet e;//cepemnpomicauna TeMrnepaTrypa
30BHINHBOT'O CepeloBMIa

QVector<double> Isol header; // 1HTEHCMBHICTBL COHAYHOTO
BUMNPOMIHIOBAHHS

QVector<QVector<double>> Isol;

double get Isol(int mon, double azimut, double alfa); //
alfa - xyT noBepxHi

QVector<long> flag H; // npmusHak ONaJIOBAaJILHOTO IHepiony

QVector<long> flag C; // npmsHak nepiony OXOJIOXIEHHSH

JUis  B3aemofili 3 1HIIMMHU €JIEMEHTaMU [pOorpaMud BHKOPUCTOBYETHCS

rJI00AJIbHUM 00’ €KT

ClimetData Climet Data;

Posrnsaemo ocHoBHI MeTonm kiacy. IleperBopenHs psaka y o0’ext JSON

BUKOHYETBHCS 3 KOHTPOJICM BUKIIIOUCHD.

void ClimetData::Load (QString str)
{

Jjson obj;

try

{

ob] json::parse(str.toStdString());//, nullptr,

false);



OO6poOHMK BUKIIIOUEHD (QIIBTPYE TUIBKA BUKIIOUEHHS THITY JSON::parse error.

catch (Jjson::parse erroré& ex)

{
QString str;
str = QString("parse error at byte %1").arg(ex.byte);
gDebug () << str;

}
setData (&ob7j) ;

Jlns mepetBopeHHs eneMeHTiB JSON y monis JaHux Kiacy po3poOjeHO METOA

setData. HepeTBOpeHHH TKOK BUKOHAHO 3 KOHTPOJICM BHUKJIIOUCHbB.

long ClimetData::setData(json *obj)
{

unsigned long i, 7J;

try

{

json sections;

IlepeTBopenns nons Isol _header BUkoHy€eTbCsl HACTYITHUM YUHOM

sections = obj->at ("Isol header");
for (i=0; i<sections.size(); i++)
{
Isol header.append( JsonMy toDouble (
sections.at (i) ) );

}

Isol.clear();
sections = obj->at("Isol");
unsigned long i, 3J;

for (i=0; i<sections.size(),; i++)



QOVector<double> arr;

json obj j sections.at (
for (7=0;

{

j<obj j.size();

arr.append( JsonMy to

}
Isol.append(arr) ;

1)

Jtt)

Double( obj j.at(3j)) )

[leperBopennss momiB flag H, flag C, tet e TakoX BHUKOHY€ThCA 3
ypaxyBaHHSM MICSIIIB
sections = obj->at("flag H");
for (1i=0; i<sections.size(); i++)

{

flag H.append( JsonMy tolLong( sections.at (i) )

}

sections

= obj->at ("flag C");
for (i=0;

{

i<sections.size () ;

flag C.append( JsonMy toLong( sections.at (i) )

}

sections

= obj->at ("tet e");
for (i=0;

{

i<sections.size () ;

tet e.append( JsonMy toDouble( sections.at (i) )

}

return 0;

}
}

i++)

) ;

i++)

MY JSON_ CATCH (return 1)

OO6uncrienHs epeKTUBHOI COHSYHOI pajialli 3 ypaXyBaHHIM HAXUJIy MOBEPXHI

double ClimetData::get Isol (int mon,

alfa)

double azimut, double



double hor = Isol[mon] [Isol header.size()-1];
QVector<double> tmp;

tmp = Isol[mon];

tmp[tmp.size()-1] = tmp[0];
QVector<QVector<double>> AY;

QVector<double> arg = Isol header;
arglarg.size()-1] = 360;

AY .append (arqg) ;

AY .append (tmp) ;

double vert = GLI (AY, azimut, true);

double h = hor*sin((alfa*M PI)/180.0);

double v

vert*cos ((alfa*M PI)/180.0);

return sqrt( v*v + h*h );

[Ipu po3paxyHKax COHSYHOI pajiiallii BPaxOBY€EThCS PO3TAIIyBaHHS MMOBEPXHI

K TI0 a3IMyTY, TakK 1 0 KyTYy HAXWIy A0 TOPU3OHTY.



BHUCHOBKU

CTpyKTypa €HEeprocrnoXuBaHHS OymiBJIl BKIIOYAE Pi3HI CHCTEMH Ta MPUCTPOI],
[0 BUKOPUCTOBYIOTH CHEPTir0 I 3a0e3MeueHHS pi3HUX (YHKIIH Ta KOoMQopTy
npuminieHb. OCHOBHI CKJIa/I0Bl CTPYKTYPH €HEPTrOCHOKUBAHHS OyAiBII BKJIIOYAIOTh,
ajyie He 0OMEXKYIOThCSI, HACTYITHI €JICMEHTH:

OmnajneHHsl BKIIOYA€E CHCTEMH OMNAaJCHHS, Kl 3a0e3MeuyoTh TeIuio B OyIiBIi.
Ile MoxyTh OyTH pamiaTopu, KOHBEKTOPH, IMiJIOTOBE OMaJCHHS ab0 IEHTpaibHA
CUCTEMa KOHAUIIFOBaHHS TIOBITPSI.

CucreMr BEHTWIALII Ta KOHAMIIIOBAHHS TMOBITPS HE JuIIEe 3a0€3MedyloTh
CBDKMIM TIOBITpA y OY[iBJi, a i BUMAraroTh 3HAYHUX EHEPreTUYHUX PECypCiB IS
po6otu. IIpu 1bOMy BOHU TaK0X CIIOKUBAIOTH CHEPTIIO.

EneprocnoxuBaHHsl BIJl CHCTEMH OCBITJICHHS MPEJICTABICHOTO PpI3SHUMU
TUMAMU JIaMII, CBITJOAI0/IaMH, OCBITJIIOBAJIbHUMU TIpUjIajaMyd Ta CUCTEMaMH
aBTOMAaTHU3allii OCBITJICHHS.

B neskux Bumaakax KpiM oOIrpiBy, AesiKli OyJiBJI TaKOXK NOTPEOYIOTh CUCTEM
OXOJIO/DKCHHS BIITKY. Lle MOXyTh OyTH KOHAMIIIOHEPU 200 CHCTEMU IEHTPAIBHOTO
OXOJIOKCHHSI.

Eneprisi BUKOPUCTOBYETHCS JUTIsl HATPIBY BOJAM 11 BUKOPUCTAHHS B CHCTEMax
rapsiaoro BOAOINOCTAYaHHS, Ta IHIIUX MOOYTOBHUX MOTPEO.

[ToGyTORI puIaau Ta iHIIE O0Ja HAHHS.

CtpykTypa €HEprocroXuBaHHs OyIiBIII MOXKE 3HAYHO BIAPIZHATHCS B
3aJIEKHOCTI Bif 11 IpU3HAYCHHS, PO3MIPY, KIIMAaTUYHUX YMOB, TEXHIYHOTO CTaHy Ta
HAssBHOCTI €HeproepeKTUBHUX TexHoyorid. OIliHKa Ta aHali3 I[€i CTPYKTYpH €
BOXJIMBUAM €TallOM TMPU po3poOIll mporpamMHoi 0i0mioTekn misi  ePEeKTUBHOTO
pO3paxyHKy eHeprooanaHcy OyaiBii.

PoOora 30CepeKEHa Ha BaYKJIUBII npoOJiemi M1 BUIIEHHS

eHeproedekTuBHOCTI OyaiBens. Po3pobnena 0610mi0Teka TOMOMOXE 31MCHIOBATH



OiMbII TOYHI Ta €(PEKTHBHI PO3PAaXyHKU CIIOKUBAHHS EHEPrii, 0 CHOPUATUME
3MEHIIIEHHIO BUTPAT Ta MOKPAIIEHHIO CTAJINX €HEPIeTUYHUX PILLIEHb.

Po3pobka mporpamaoi Gi0MIOTEeKH aJis PO3paxyHKy eHeprobamaHcy OymiBii
Mae BeJIMKEe MPaKTUYHE 3HA4eHHA y cdepl OyIIBHUIITBA Ta eHepreTuku. Po3pobiieHa
nporpaMa € IHCTpYMEHTOM Juisi (paxiBLiB, SIKI BEIyTh NMPOEKTH OyAIBHHUIITBA abo
OLIIHIOIOTh €HEProe()eKTUBHICTh ICHYIOUHX OY/IiBEb.

BianoBigHo 10 aHAMI3y pi3HUX METO/IIB, OYJIO BUSBJICHO IIEpeBaryu Ta HEJIOIIKH
ICHYIOUMX TMIAXOJiB, II0 TOCITYXKHJIO OCHOBOIO [Uisi BHOOpY Ta pO3pOOKH
ONTUMAJIbHOTO METO/Y.

Po3po6aenuii anroputM BukoHaHo y BignoBigHocti 10 ACTY b A.2.2-12:2015
Eneprernuna eexTuBHICTh Oy/iBesib. MeTOA PO3paxXyHKy €HEProCOXUBAaHHS MpPU
OMaJIcHHI, OXOJIOJ)KCHH1, BEHTHJIALII, OCBITJICHHI Ta TapsS4OoMYy BOJOIOCTAavYaHHI,
(moodle.znu.edu.ua) ockiTbKM BiH BH3HA4Ya€ TOYHICTh Ta JOCTOBIPHICTh OTPUMAHHUX
pe3ynbTariB. Foro eekTHBHICTb BIUIHBAE HA yCi MOJABII PO3PAXYHKH.

EdextuBna ctpykrypa daitiny JSON Ta naHux mporpamu € Ba>KJIUBUMH IS
30epeKeHHs Ta ONTUMAIIbHOT 00pOOKH 1HpOpMAaIIii.

[Iporpama po3paxyHKy eHeprobdanancy OyaiBil po3po0sieHa 3 BUKOPUCTAHHIM

¢dpeitmBopka QT.


https://moodle.znu.edu.ua/pluginfile.php/630815/mod_resource/content/2/%D0%84%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%B5%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96%D1%81%D1%82%D1%8C%20%D1%83%20%D0%B1%D1%83%D0%B4%D1%96%D0%B2%D0%BD%D0%B8%D1%86%D1%82%D0%B2%D1%96%20%D1%82%D0%B0%20%D0%B0%D1%80%D1%85%D1%96%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D1%96.pdf
https://moodle.znu.edu.ua/pluginfile.php/630815/mod_resource/content/2/%D0%84%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%B5%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96%D1%81%D1%82%D1%8C%20%D1%83%20%D0%B1%D1%83%D0%B4%D1%96%D0%B2%D0%BD%D0%B8%D1%86%D1%82%D0%B2%D1%96%20%D1%82%D0%B0%20%D0%B0%D1%80%D1%85%D1%96%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D1%96.pdf

PEKOMEHJJAIIIT

Po3po6ka Ta BHpoBajKEHHS MPOTPAMHUX PillleHb, TOMIOHUX 0 PO3pOOIEHOT
010mi0oTeKn g e(PEKTUBHOTO PO3PaXyHKY eHeprodajaHcy OYIiBiIl, € BaKJIUBUM
eTarnoM sl MiABHUINEHHS €HeproeeKTUBHOCTI Ta CHpUsA€ 3MEHILIECHHIO BUTpPAT Ha
CHEPTIO.

BaximBO TIpo0BKYBaTH aHATI3yBaTH Ta yJAOCKOHATIOBATH CTPYKTYpy (aiiiiB
Ta JlaHI TPOTPAMHOTO 3a0e3leueHHs s 3a0e3MmedeHHs] iXHbOI €(PEeKTHBHOCTI Ta

3pYYHOCTI BUKOPUCTAHHA Y MallOYTHIX po3paxyHKax eHeprodagaHcy OymiBii.
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Buxigauit kog nmporpamu mainwindow.cpp



