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PO3POBKA NPOPAMHOIO KOMMNNEKCY AN OUIHKU BUPOBJIEHHA EHEPTII

Y cmammi po3ensidaembcsa KoHUenuis eibpudHo20 enekmpornocmadyaHHs KOmeoxHo20 cenuwja Wodo COHSY-
HoI 2eHepauji eHepeii. OcKinbku erekmpoeHepais dopoaa, Mo iHHo8auyjlHI 2ibpudHi cucmemu cmasnu 8uxo0oMm i3
cumyauii, 60 8oHU 003807190Mb MosHicmio sidmosumucs 8id nocnye XXKI™ sk npueamHum ocobam, mak U nidnpu-
evcmeam. BoHu rnosHicmio 3abe3neqyroms 6ydosu ma 8upobHUYi MOMyXXHOCMI 8ciMa pecypcamu, HeobXiOHUMU 051
W0O0EHHO20 MOBHOUIHHO20 (hyHKUIOHY8aHHS. 51K arlbmepHamueHi Oxeperna MoxXymb bymu 835imi: COHSIYHa eHepais,
eHepeisi 8impy, MopchKi xeuni, eidnueu U npurniueu, piyku mowo. s nobydosu 2ibpudHoOi cucmemu 8UKOpUCMO8Y-
oMb KiflbKa Pi3HOMIaHo8UX YCMaHOBOK, SKi npauyrooms 3adns 3abesnevyeHHs eflekmpoeHepaieto 00Ho20 0b'ekma.
Y 38'a3Ky 3 yum sukopucmaHHs 8i0HoeseaHux Oxepen eHepeii (BLAE) sk eKOHOMIYHO eghekmueHUX i HadiliHux
Oxepen eHepaii, a makox 3acmocysaHHs 2ibpudHux cucmem eHepaonocmayvarHs (ICE), wo noedHyroms y cobi
BJJE ma sukoriHi Oxeperna eHepeii, cmae akmyanbHUM | 8aX1ueuM 3a80aHHSIM C8im08oI eHep2emuYHOI MoMimuKU.
AHani3 nimepamypHux 0xepesn rnokasas cripusmsnuge po3maluyeaHHs mepumopii YkpaiHu ma [JoHeybkoi obrnacmi
05151 sBUKOpucmMaHHs 8i0HOBMIB8aHUX dxepes1 eHepeail 3 Memor ennekmpornocmadyaHHsi 06'ekmie. Micmo Mapiyrnornb
ma Uoeo nepedmicms makox € npudamHumu 0ns sukopucmarHsi BLE. Bukopucmosytodu 0aHi COHSIYHOI iHconsauii
3 6a3u daHux HACA pospaxoeaHO mexHiYHUl ma easiogull MomeHuian eHepeil COHUsT 0511 MO8 Hallo20 PE2IiOHY,
a makox obpaHo eapiaHm COHSYHOI eflekmpocmaHuii NegHoi momyxHocmi 0551 eHep2ornocmadyaHHs KOmedXHo020
cenuuwa, Wo BKIIHHaE KinbKicmb CroxxusaHoi ennekmpoeHepeaii 00 ma ricrisi 8rnpoeadKeHHs1 COHSYHOI cmaHuji. Po3s-
pobrieHe npoepamHe 3abe3neqyeHHs1 0ae OUiHKY 8UPObIeHHSI enekmpoeHepeail COHsTYHUMU 6amapesiMu ma OUIHKY
2ibpudHoi cucmemu 3azanom. [ns HanucaHHs ripoepamu 6yno sukopucmaro Microsoft Visual Studi, cepito npodyk-
mig Matikpococbm, siKi 8kroyaromsb iHmeeposaHe cepedosulwie po3pobKu npoepamHo20 3abesneyeHHs ma HU3KY
IHWuUX iHCcmpymMeHmarbHuUx 3acobie. Po3pobrieHa npozpama, opieHmosaHa Ha OUiHKY 8UPOOIIEHHST €eKmpUYHOI
eHepeii coHsIYHUMU bamapesMu, a maKkoxX Ha OUiHKY MOXIIU8ocmi iCHy8aHHS 2i6pudHoi cucmemu (enekmpoeHepeis/
2as), a makox 00380/15€ 8U3Ha4YUMU KiflbKicmb 3aKyrmniesi enekmpoeHepeil, o 6pakye, y Oepxasu.

Knruosei cnoea: asmomamuyHe peaymnosaHHs, 2ibpudHa cucmema enekmporocmadyaHHsl, COH4YHO/2a3oea
2eHepauisi eHepeii, COHsIYHa iHConAYisl, COHSIYHI bamapei, 8iOHo88aHI OxXepena eHepaii, poespamMHe 3abesrneyeH-
Hs, Microsoft Visual Studi.
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DEVELOPMENT OF A SOFTWARE COMPLEX FOR ESTIMATING ENERGY PRODUCTION

The article discusses the concept of hybrid power supply of a cottage settlement with respect to solar-gas energy
generation. Because electricity is expensive, then innovative hybrid systems have become a way out of this situation,
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because. they make it possible to completely abandon housing and communal services not only for individuals, but
also for enterprises. They fully provide buildings and production facilities with all the resources necessary for their daily
full functioning. As alternative sources, solar energy, wind energy, sea waves, ebb and flow, rivers, etc. can be taken. To
build a hybrid system, several diverse installations are used that work to provide electricity to one object. In this regard,
the use of renewable energy sources (RES) as cost-effective and reliable energy sources, as well as the use of hybrid
energy supply systems (HPS), combining RES and fossil energy sources, is becoming an urgent and important
task of world energy policy. The analysis of literary sources showed a favorable location of the territory of Ukraine
and the Donetsk region for the use of renewable enerqy sources for the purpose of power supply of objects. The city
of Mariupol and its suburbs are also suitable for the use of RES. Using solar insolation data from the NASA database,
the technical and gross potential of solar energy for the conditions of our region was calculated, and the option of a solar
power plant of a certain capacity was selected to supply the cottage village, including the amount of electricity consumed
before and after the introduction of the solar station. The developed software gives an estimate of the generation
of electricity by solar panels and an estimate of the hybrid system as a whole. To write the program, Microsoft Visual
Studio, a series of Microsoft products that include an integrated software development environment and a number
of other tools, was used. The developed program is focused on assessing the generation of electrical energy by solar
panels, as well as assessing the possibility of the existence of a hybrid system (electricity / gas), and also allows you
to determine the amount of purchase of the missing electricity from the state.

Key words: automatic regulation, hybrid power supply system, solar-gas energy generation, solar insolation,
solar batteries, renewable energy sources, software, Microsoft Visual Studi.

MocTtaHoBKa npo6nemu. B gaHun yac marixe € uucneHHi npuknagn 3actocyBaHHSA ribpua-
BiCiMOEeCAT BiACOTKIB CBITOBOI eHepril OTpUMyOTb  HUX cucTem. Tak, y KaHagi wmpoko 3acTocosy-
3 Kepen BUKOMHOMO nanuea, Takux siK BYrinng, I0Tb BITPOAU3ENbHI Ta BITPOBOLOPOAHI CXEMM.
npupoaHUin ra3 Towo. Arne eHepreTuyHi pecypcu  BiTpoBi cxemun 3acTtocoBytoTbCA B NpoekTi Prince

BUKOMHWX mpxepen eHeprii 3emni € oomexeHnmn, i,  Edward Island Wind — Hydrogen Village B Pamea.
B pe3ynbraTi 3pOCTaHHS HaceneHHs, HeobxigHicTb  [oTyxHICTb reHepaTopa BoaHI 3anuwae 250 kBT.
30inblUeHHA eHeprii, i, BianoBigHO, uUiHM 3pocTa-  LlopivHo BiH go3Bonse 3aowamkysat 120 Tuc. n

I0Tb ANS BWMKOMHOrO nanuea. ICHye TakoX npo-  nanvea, TUM camum 3anobirae BMKMAam B aTMOC-
6nema, noe'sisaHa 3 rnobanbHOK 3MiHow Knimaty  depy: CO2 — 320 T; NOx-6,8 T; SO2-0,6 T.

yepes BErWKY KinbKiCTb BUKMAIB [OBOOKUCY BYr- B iHctuTyTi TAFE Tasmania (AscTpanis) aie
neulo Ta Cipky B pesyrnbTaTi cnantoBaHHS BMKOM-  KOMMMEKC, WO CKafaeTbCcsa 3 OBOX BiTPOyCTaHO-
HOro nanvea. BOK, enekTporizepa Ta AMU3enbHOi YCTaHOBKM, LU0

Y 3B'A3Ky 3 MM BUKOPWCTaHHS BiAHOBMIOBAHMX  MPUCTOCOBaHa Ans poboTu 3 BogHEM, Lo 3abes-
oxepen eHeprii (BOE) Ak eKOHOMIYHO e(PekTUBHUX  NeYye BENMUKUA EKOHOMIYHUI edhekT.
i HAZINHNX OXKepen eHeprii, a TaKoX 3aCTOCYBaHHS Po3pobkamu B obnacTi ribpMaHmMx cucTem npu-
riopugHmnx cuctem enektponoctadaHHsa (MCE), wo  AinawoTb Benuky yeary i Benuki kopnopadii, Lo
noegHytoTb y cobi BOE Ta BMKoNHI Axxepena eHep-  npautooTb B 06nacTi BiQHOBMIOBAHOI EHEPreTHKMN.
rii, CTae akTyanbHUM i BaXnMBUM 3aBAaHHAM cBi-  Tak, kopnopauis Enertray AG (HimeuyunHa), o
TOBOI eHepreTnyHoi nonitukn (Lesuos, 2008). edeKkTMBHO MNpauloe B ranysi BiTPOEHepreTuku,
AHani3 octaHHiX gocnigXeHb i nybnikauin.  NPOMNOHye TEXHONOrIT NO CNiflbHOMY BUKOPUCTaHHIO
B maHum yac HaykoBi JocnigKeHHs B ranysi Bia-  eHeprii BiTpy, 6iorady Ta BOAHIO ONSA BUPILLEHHS
HOBIIOBaHO| eHepreTukn BedyTb 6arato HaykoBux  npobrnemMu MnosiBM HaAnULIKOBOI eneKkTpoeHeprii,
OpraHisauii Ta HayKOBLiB YKpaiH/ Ta 3aKOpAOHOM. L0 BUPOONSETLCSA BENUKMMM BiTponapkamu. Ons
HanGinbwi komnnekcn BIE 3acTocoBylOTbCA — aKyMmyroBaHHS ernekTpoeHeprii dipmoto peani-
y Takux kpaiHax: CLUA, Knutan, HimedumHa (BiTpo-  30BaHMM MPOEKT 1i BUKOPUCTAHHA AN €neKkTpo-
depmn, COHAYHI boToenekTpocTaHuii), ®paH-  NiITUYHOro po3knagaHHs BOAM Ha BOAEHb i KMCEHb
uis (NpunueHa enekTpocTaHuis «Paic»), AnoHis, 3 HacTynHUM 3akadyBaHHSM BOLHIO B CXOBULLI.
0. Kopes (coHsuHi ®EC), reotepmaneHi (CLWWA, Hapani, 3i 36inblUEHHAM CMNOXWBAHHS €NeKTpo-
Itania, lcnaHais). X xapakTepucTukM npeacTtas- — eHeprii, BOAeHb pa3oM i3 6iorasaoM MoXe 3HOBY
neHi y nitepatypi Ta enekTpoHHMX 3acobax iHpop-  NepeTBopuUTUCS Ha BIOKOBUX eNeKTPOCTaHLLisX Ha
MaLlii. €reKkTpoeHeprito. TakoXX BOAEHb MOXE BUKOPUCTO-
MepeBaxHa BiNbLUICTb YCTAHOBOK 3HAXOAUTLCA  BYBATUCS K ManvBO Y HOBUX BOOAHEBUX ABUryHax
B Kutai (104,5 'BT), €Bponi (32,9 'B1), CLLUA Ta  4u nanuBHMX ocepekax.
Kanagi (15,6 I'BT), wo craHoBuTb 87 % Big 3aranb- EdekTMBHE BUKOPUCTAHHA BOAHIO Y cKragi
HOI BCTAHOBIIEHOI MOTYXXHOCTI. [HWY pid AinaTe  riGpMAHOT COHAYHOI €HEProCUCTEMU Y XKUTIOBUX
Mk coboto Asctpanis i H. 3enangia (5,4 I'BT), npumileHHAX 3anponoHOBaHO Yy po3pobkax B4ye-
MiBoeHHa Amvepuka (4,9 'BT), asiatcbki kpaiHu Ta  HUX yHiBepcuTeTy iM. [ioka ([liBHiyHa KaponiHa,
aesiki kpaiHm Adpukn. CLWA). MponoHyeTbca ribpugHa cuctema, B SKin
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COHSAIYHE CBITMNO HarpiBae cymiw GiomeTaHony Ta
BOAM Yy cneuianbHux O6aTapesax 3i CKAsHUX Tpy-
0ok, posTawoBaHUX Ha pgaxy. BHacnigok nBox
KaTaniTuyHMx peakuin y umx Gatapesx edek-
TMBHO YTBOPKETLCA BOAeHb. KOHCTpyKUis ycTa-
HOBKW [03BONSE BUKopucToByBaTh 00 95% eHeprii
MOrfMHAYOro COHAYHOrO CBITNa 3 ManMMmu BTpa-
Tamu B HaBKOINULLHE cepeoBuLLe, Lo 3abesnevye
00 KiHUs1 TpyOHOI cucTeMu Konektopa Temnepa-
Typy o 200°C.

MaTtematnyHa Teopia ana onTumisauii npoue-
ciB Ta cuctem BIE yacto Bygyetbca Ha OCHOBI
KnacTepHoro aHanidy 3aknageHoro Hobenis-
cbknumu naypeatamu I. Mapkogiuem Ta Y. LLapiowm,
Ta npogosxeHa k. TobiHnM. [laHy Teopito MOXHa
3acTOCOBYBaTW i ANA ribpuaHNX CUCTEM, OCKISTbKM
OCHOBHOI 0COBNMBICTIO rBPUOHNX CUCTEM € OOHO-
YacHe BMKOPUCTaHHSA Bigpasy kinbkox Buais BOE,
a ue i e knactepn BOE.

MeTta ctatTi — Ha OCHOBI iCHyK4YMX Teope-
TUYHUX | MOpaKkTUYHUX MaTepianis  po3rmsHyTH
KOHUenLiito ripugHoro erneKkTponocTayaHHs
KOTEM)KHOrO Cenuila CTOCOBHO COHSIMHOI i raso-
BOI reHepavuii eHeprii, WO [4O3BONMUTE 3MEHLUWTU
BUTpPaTW, MNOB'A3aHi 3i CNOXMBAHHAM €neKTpud-
HOT eHepril Ta NPUPOLHOro rasy 3 Mepexi, a pos-
pobneHe nporpamMHe 3abecneyeHHs OacTb OLHKY
BUPOONEHHS enekTpPOoeHeprii COHAYHUMKN BaTtape-
SIMX Ta OLHKY poDOTK ribpMaHOI CMCTEMM 3arariom.

Buknag ocHoBHoro wmartepiany. [iGpngHa
CMCTEMA CKIaJaeTbCa 3 OEKINbKOX Kepern anb-
TEepHaTUBHOI eHepril, TOMy Lo Ans 6e3nepepBHOro
Ta NOBHOrO (OYHKLIOHYBaHHA CTaHUil cnig oTpu-
MaTu OOCTaTHIO KifbKiCTb MPUPOAHMX PECypCiB.
HeMoxnmBo obmexntn cebe fo ogHiel yCTaHOBKM,
TOMYy WO ue He Oyae MOBHICTHO BUKOHYBaTWU BCi
CBOI (hyHKLUii. [logaTkoBe CTpaxyBaHHs 3abe3nevy-
€TbCA Yy pasi 3MiHM NOrogHUX ymoB abo MONTIOMKM
OAHI€ET 3 YACTUH CUCTEMMN.

BuKopucTaHHS KinbKOX AXepen ansrepHatus-
HOT eHepril, iHTerpoBaHnX B OOHY CUCTEMY, € EKOHO-
MiYHO BUrigHUM. ToMy LLO Le A03BOSISIE NOBHICTHO
BiAMOBUTMCA BiJ LEHTpanizoBaHoro mxepena
XMBMeHHsi, TOBTO He [JdoBedeTbCcd nnatutu 3a
KOMyHanbHi nocnyrn. CninbHa poboTa AekKinbKox
CTaHUi nowmptoe TepmiH cnyxbu yciei cuctemm
B Uinomy. PEeMOHT Ta BUTpaTu Ha TexHiYyHe obcrny-
roByBaHHSA 3MeHLUY0TbCS. Llen cnoci® oTpumaHHs
eneKkTpoeHepril WBNAKo cnravyeTbes.

lbpugHa cTtaHuia Mae Taki nepeBarn: MoXnu-
BIiCTb MpoAaxy ernekTpoeHeprii y Mepexy; MOX-
NMBICTb €KOHOMIT eneKTPUKK; MOXIMBICTb pesep-
BYBaHHSI BHYTPILLHIX HaBaHTaXeHb OyaWHKY;
MOXIMBICTb PO3LUMPEHHSA cucTemMn 6e3 3amiHu
iCHYtOUMX OrnoKiB; MOXMUMBICTb 06'€QHaHHS BCiX
OnoKiB CUCTEMM HA EOVHUIA.
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AHanis nitepatypHuUX gxepen nokasas CnpusaT-
nuBe po3TallyBaHHA TepuTopil YkpaiHu Ta [oHe-
LbKOi 0bnacTi Ans BUKOPUCTaHHSA BigHOBITHOBAHMNX
[Kepen eHeprii 3 METOH enekTponocTavyaHHs
06'ekTiB. MicTo Mapiynonb Ta 10ro nepeamicts
TakoX € npuaatHaMn Onst BukopucTtanHsa BIE
(lWanosan, 2014).

Y 3B'dA3Ky 3 LMM BUKOPWUCTaHHSA BigHOBIOBA-
HUX [Xeper eHeprii sk eKOHOMIYHO edEeKTUBHUX
i HAQINHMX J)kepen eHepril, a TaKoX 3acTOCyBaHHS
riopugHnx cuctem eHepronoctadanHsa (FCE), wo
noeaHytoTb y cobi BIE Ta BMKonHi oyxepena eHep-
rii, CTae akTyanbHUM Ta BaXIMBUM 3aBOaHHAM
CBITOBOI €HEepPreTUYHOI NOMTUKN.

Y paHin poboTi posrnmagaetbca  nobyaosa
ribpnaHol cMCTeEMU €enekTPonoCTavyaHHA KOTemX-
HOro cenuLia, sika BKMYae COHAYHO-BITPO-ra3oBy
reHepauito. Y pamkax cTaTTi pO3rfsHYyTO nuwe
COHSAYHY reHepaLito eHeprii (Leega, 2009).

BukopucToBytouM adaHi COHAYHOI iHconsAuii
3 6a3u gaHmnx NASA, 6yno po3paxoBaHO TEXHIYHUN
Ta BanoBUW NOTeHLUian eHeprii CoOHua Ans yMOB
HaLLOro perioHy, a TakoX obpaHui BapiaHT COHAY-
HOT eNeKTPOCTaHL,ii NEBHOI MOTY>KHOCTi ANs1 eHep-
rornocTavyaHHsi KOTEKHOIO Cenuvila, Lo BKIIYae
KifbKICTb CMOXMBAHOI enekTpoeHeprii 4o Ta nicns
BMpOBadXXeHHs1 COHAYHOI cTaHUii (MaTBees, 2003).
[nsa po3paxyHKy KinbKOCTi eHeprii 6e3 ypaxyBaHHS
po60TN COHAYHOT enekTpPoCTaHLil BUKOPUCTOBYBA-
nncb HacTynHi 6a3oBi hopmynu:

w_ =P

B.K. H’
ae P — BukopuctoByBaHa NOTYXHICTb, KW-rog/aeHb;
T — nepiog pobotn cnoxmeava, gHie T=30;
n — KinbKicTb Micsauis, n=12.

KinbkicTb eHeprii, sika 6yna BupobneHa CoHsu-
HOI EMEKTPOCTAaHLIEI 3a Pik CKnagae

WCEczpamp.'E'n

KinbkicTb eHeprii ana KoTemXHOro cenuiia

3 ypaxyBaHHAM pobOTN COHAYHOI eneKTpoCTaHLil
WK.=(W5.K.'8)_ WCEC

BxigHi Ta BMXigHi g4aHi ona po3paxyHky ribpua-
HOT CMCTEMW eHepronocTadaHHs, Ta ix CTpyKTypa
3 BMOOpPOM CnoXMBadiB enekTpoeHeprii Ta npu-
pPOOHOrO rasy, Ha npuknagi ogHoro ByauHKy npea-
cTaBneHi Ha puc.1 Ta B Tabn. 1.

[na HanmcaHHa nporpamu 6yno BMKOPUCTaHO
Microsoft Visual Studi, cepia npogykTis cipmu
MankpocodT, siKi BKMOYaloThb iHTerpoBaHe cepefn-
OBMLLE PO3POOKN NMPOrpaMHOro 3abesneveHHsr Ta
PS4 iHWKX iHCTpyMeHTanbHux 3acobis. Lli npoayktu
A03BOMSATb PO3POo0NATN AK KOHCOSMbHI Nporpamu,
Tak i nporpamu 3 rpadivyHnM iHTepdencom, B Tomy
ymneni 3 nigTpumkor TexHosorii Windows Forms,
a Takox Beb-canTiB, Be6G-3aCTOCYyHKiB, BEG-Cnyx0
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4&% First house load parameters
Select consumers and their opening hours:

Electricity consumers:

) Electric lamp 1 Sops = How o=

0O TV set 1 S ps = [120 = w = |6
O Fridge 1 3 ps = (200 = W = (12
O Microwave 1 =l ps = 500 = w = |02
[ Computer 1 Sl ps = 350 How = 12
@ Washing machine 1 Hps =160 EHw «[5
@ Iron for clothes 1 =5 ps * 1500 N w = |1
) Vacuum cleaner 1 = ps = (1600 = W = |12
[ Another device 1 Hep =o Hw =1

Electrical appliance load: kKW * b/ day

Calculate:

Medium load: 67,1 KW * h / day

Natural gas consumers:

@ Gas stove ! = ps * -~ hours
B8 Gas water heater 15 5 hours
> hours

B Gas fireplace 1

Warm floor:
> hours Set the underfloor heating temp 25 = °C
> hours Select the zones of work of the warm floor:
> hours ] Bedroom 1 ] Bedroom 5 ) Bathroom 2
<! bours ] Bedroom 2 @ Living room —) Bathroom 3
> hours ] Bedroom 3 ) Kitchen ] Study room
> hours | Bed 4 Bath 1
= hours Load of warm floor: 57,6 KW * b/ day
2 hours
=t Air conditioning: ~) Heat O Cooling 0 Off

Air conditioner load: 0 KW = h / day

0 Completely disconnect the house from electricity.

O Completely turn off the gas supply.

Calculate: | Daily gas consumption: 9.6 cub.m/ day
L J
Puc. 1. NapameTpu HaBaHTaXeHHs O4HOro OYAUHKY
Tabnuus 1
Onunc oCHOBHUX BUXIAHUX AaHUX
NeNe Ha3Ba 3MiHHOI MapameTp Tun

AaHux
11 Average electricity generation per day CepenHe BMpoGNeHHs enekTpoeHeprii 3a oby double
22 Total electricity production for the year | 3aranbHun o6csir BUpOGHULITBA €NEKTPOEHeprii 3a pik double
33 Residential complex gas consumption CnoXvBaHHs rasy XWUTNOBUM KOMMIEKCOM double

Residential complex electricity
44 : CnoXXMBaHHS eneKkTPoeHeprii XXUTNOBMM KOMIMIIEKCOM double
consumption
55 Required amount of solar panels HeobxigHa KinbKiCTb COHAYHUX NaHenemn double
66 Number of sold kW hour KinbkicTb npogaBaHux kBT*yac double
77 The amount of money earned from the CymMa 3apobneHux rpoLuen 3 npogaBaHunx kBT yac double
sold kW/h
Amount spent on the purchase of the . .

88 missing kW/h Cymma noTpadeHa Ha NokynKy HefocTaTHix KBT*yac double

SK B PiAHOMY, TaK i B KEpOBaHOMY Kogax Ansi BCiX
nnatdgopm, Wwo nigTpumytotbest Microsoft Windows,
Windows Mobile, Windows Phone, Windows CE,
NET Framework, NET Compact Framework Ta
Microsoft Silverlight (KpyrnunHcekn, 2003).

Po3pobneHa nporpama, opieHToBaHa Ha OLiHKY
BUPOONEHHST eneKkTPUYHOI eHeprii  COHSYHUMMU
BaTtapesdMun, a TaKoX Ha OLHKY MOXITMBOCTI iCHY-
BaHHSA ridpmaHoi cnuctemun (enekTpoeHepris / ras),
Ta 3acobam po3paxyHKy HeoOXigHOCTI 3akynieni
€NeKTPOoeHeprii, Lo Opakye, y AepxaBi.

Mig 4ac 3anycky nporpamu BiOKPUBaETLCS
rorioBHe BikHO nporpamu “Management of the
residence complex” (ynpaBniHHS XXUTNOBUM KOMI-
nekcom), puc. 2.

Ona pobotu
HaCTyMHi AaHi.

HynboBi BXigHI napaMeTpu: NOTYXHICTb COHSY-

nporpamu BUKOPNCTOBYEMO
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HOI MaHeni; KiNbKiCTb, WT.; HaBaHTa)keHHs, KW*h.

HatucHyBwKn kHonky “Calculate  (pospaxy-
BaTn)’, bopma Oyaye rpadik BUPOONEHHS enek-
TpOEeHeprii COHAYHOO NaHenmMo 3a4aHHOK MNOTYX-
HICTH0, NO MiCALSX.

[ns Lboro BUKOPUCTOBYEMO AaHi LWoJo iHCOors-
it 3 TouHicTio 0,1 rpagyca 3a LWUMPOTOO Ta 4OBroO-
Toto. [laHi 3HaxogATbCA y BiAKPUTOMY OOCTYMi Ha
cepsici NASA, ge icTopiss BuMiptoBaHb BEOETLCS
3 1984 poky. [ina Toro, wob AisHaTnuca cepeaHto
KinbKicTb BUpobneHHs kW*h Ha geHb, MoTpidHO
KoeqilieHT iHComnALil NOMHOXUTU Ha MNOTYXHICTb
COHsYHOT naHeni B kKW i MOMHOXWTM Ha KiNbKiCTb
COHSIYHUX NaHenemn.

Y pagky “Average electricity generation per day
(cepenHe BUPOOHMLITBO enekTpoeHeprii 3a Aoby)”
MaeMO [aHi NpO CepeaHto KinbKicTb BUPOOneHol
enekTpoeHeprii 3a oby, a y psaaky “Total electricity



Information Technology: Computer Science, Software Engineering and Cyber Security, Bun. 1, 2023

4l Management of the residence complex.

Selection of solar panels

Choose a solar panel: Solar banery 50 W

Indicate the number of SP: 1

Solar power plant generation by month.

Residential complex consumption  Calculate:

Residential complex gas consumpbion: 0 cub.m/ month We can sell: 0 kW*h

Residential complex electricty consumpion: 0

Required amount of solar panels: 0 ps for the amomt: 0

i Average electricity generation per day:

kW * h/month The residence will make money: 0
In case of a shortage of generated electricity, we need to buy: 0
b

0

Total electricity production for the year; 0

Consumption and production

Residential complex

KW * h/ day

KW * b/ day

Chart colors:
Planned power generaion
— Flanned losd

hrwkW * b

kW *h,

Puc. 2. lonoBHe BikHO nNporpamu. YnpaBniHHA XXUTNOBMUM KOMIMJIEKCOM

production for the year (3aranbHe BUPOOHU-
LUTBO €reKTpoeHeprii NpoTArom poky)” gaHi npo
CepeaHo KinbKiCTb BMPODBMEHOT enekTpoeHeprii
NpOTAroM pPoKy, puc.3.

Tak K HaBaHTaXXEHHSA HEMAE, TO BCHO BUPOOIEHyY
eneKkTpoeHeprito 3a Pik COHSYHOK MaHernso, MoX-
NMBO NpogaTth Aepxasi, 3a LHOK 3eneHoro Tapudy.

Y pagky “We can sell (M1 moxemo npogatm)’
KinekicTe kKW*h, aki MoxnmBo npogartu, a 'y pagky *
The residence will make money (xutnosui komn-
neKkc 3apobuTb rPOLLIOBMX KOLITIB)”, iHGOpMaLis
Npo Te, CKiNbKN OTPUMAE XUTIOBUA KOMMNMNEKC Ha
piK (po3rnsaaeTbCa NpuKnag CTOCOBHO 8 ByaMHKiIB).

HatucHyBwKn 2 pa3n Ha Oyab-akui 3 OyauH-
KiB, NnepexoanmMo A0 NiAMEeHo, Y AaHOMY BUNaaKy,
“First house load parameters (HanawTyBaHHS
napameTpis 1-ro 6yauHky)”.

MoxxHa BuGpaTn enekTponpunagn, siki dyayTb
BMKOPWUCTOBYBaTUCh, 3aA4aTW TX KINbKICTb i NOTYX-
HiCTb y BaTTax, a TakoX NPUOIM3HO Yac BUKO-
pucTaHHa Ha Ooby. 3a yMOB CMOXUBAHHSA MOX-
NMBO OTpMMaTtM HeobXigHy MOTYXHICTb Angd
ENEKTPOXMUBIIEHHST eneKkTponpunagis posTalloBa-
HUX B BYOUHKY.

MatoTb micue 4 nons, Ae MOXHa AeTanbHile
PO3MSAHYTU HaBaHTaXXEHHSI KOXXHOMO 3 eneMeHTIiB
obpaHoro 6yanHky. Hanpuknag;:

— y noni “Electrical appliance load (HaBaHTa-
XEHHSA Ha enekTponpunag)’, BigobpaxaeTbes
HaBaHTaXeHHs, SKe CTBOPKETbCA BUBPaHUMU
enekTponpunagamMu Ha OeHb;
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—y noni “ Load of warm floor (HaBaHTaxeHHS Ha
Tenny nianory)”, BigoGpaxaeTbCs HABaHTAXKEHHS,
sike CTBOPKETLCS TENSIO Nignoro, Npu 3agaHin
Temnepartypi, y BubpaHux KiMmHaTax, B 4€Hb;

— y noni “ Air conditioner load (HaBaHTaXeHHS
Ha KoOHAMUioHep)” BigobpaaeTbCs HaBaHTa-
)KEHHS, CTBOpIOBaHe KOHAWMLIOHepoM, npu Bubpa-
HOMY pexnmi poboTu, B AEHb;

-y noni “Medium load (cepenHe HaBaHTaXXeHHSA)”
BifoOpaxaeTbCA CyMapHe HaBaHTaXeHHs, Big
3a[laHNX EeNEeMEHTIB.

Onga posrnggaemoro npuknagy cymapHe cro-
XMBaHHA enekTponpunagis Ha goby Bigobpaxae
puc. 4.

TakoxX y LbOMY BikHi MOXXHa BMOpaTK CnoXunea-
YiB MPMPOLHOro rady Ta 3agaTu ix KinbKiCTb, Ta Yac
po6oTu Ha Joby.

B akocTi npuknaga BkroveHa razosa nnuta Ha
rOAVHY, rasoBa KOSOHKa i ra3oBun kKamiH. Y noni
“Daily gas consumption (go6osa BuTpaTta rasy)”
BigoOpaxaeTbcs Ao6oBe CNOXMBaHHA rasy Bubpa-
HUMK crnoXuBadyaMu. Y nNpaBilt HWXKHIA YaCTUHI
BikHa € [OBa OKpeMi napameTpu HanawTyBaHHS
OyanHKy, a came: NOBHICTIO BigKoYeHn 6yanHoK
Big enektpukn; completely turn off the gas supply
(noBHicTio BigkntoveHa nogava rasy).

BubpaBLum oguH i3 napameTpis, MOXHa NpUMy-
COBO 3HEeCTpyMUTU ByaAMHOK, puc.5.

BubpaBluinm cnoxuBadiB i po3paxyBaBLUM
HaBaHTaXXeHHSA Ha AeHb, MOXHa 3p0buTU BUCHO-
BOK, LLIO OfHa COHSAYHA MaHemnb 3a4aHHOT MOTYX-
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& isragemcrs of B rrienar morgie -

Selection of solar panels Residential complex

Choose & solar panel: Sol batery 0W Average electricity generation per day: 0172 KW * b/ day
Indicate the numbser of 51 |  Tolsl ebeciricity production for the vear: 4278 kW * b/ day

Bolar porweed plant Qrasssmtinn by Mok

Chart rnbry
[T ——
— Prnsd bad

Residential complex comsumplion | Caleulate: Consumption and produciion
Resbdential comples pas comumplion. ouh o We cam el 8] KWk

Rkl complr ehichicty commmptin: 0 LW 5 o, The residence will make memey: 2638 kWb
I cane ol s shortage of genevated eleqimaity, we weed to by 0
Required amoant of solar pascls: 0 ps for the amennt: 0 bra

Puc. 3. Npachik BUpOONEeHHA eneKkTpoeHeprii COHAYHOI NaHenso 3afaHHOK
NoTyXHicTio (Hanpuknag, 50 W)

48} First house load parameters. =5 o : 4
Select consumers and their opening hours:
Electricity consumers: Warm floor:
) Electric lamp 1 5 ops = [80 Hw =5 > hours Set the underfloor heating temperature: 25 3 °C
0 TVsat 1 = ps * 120 Hw =6 > hows Select the zones of work of the warm floor:
) Fridge 1 Hlps *+ 200 Bw = 12 B pous 7 Bedroom 1 [) Bedoom5 [ Bathroom2
) Microwave 1 E ps * =00 S w = 02 > hours 0} Bedoom?2 @ Livingroom ) Bathroom 3
() Computer L Bips = 350 5w = 12 B pou "] Bedroom 3 ) Kitchen [ Studyrcom
8 Washing machine 1 [Eps = 1600 Elw =5 5 hous () Bedroom4 [ Bathroom 1
Wkomir e ! Glps » 150 Slw =! £ bows Load of warm floor: 57,6 kW * b/ day
") Vacuum cleaner 1[5 » 1600 5w o 12 = hous
(] Anofher device 1 qps = ~ B o [ Air conditioning: ) Heat O Cocling © Off
Air conditioner load: 0 kW * h/ day
Electrical apphiance load: 9,5 kW * b/ day
Calculate:
Medium load: 67.1 KW * h/ day
Natural gas consumers: O Completely disconnect the house from electricity.
Gas stove 1 Sps o 1 S honrs O Completely turn off the gas supply.
"1 Gas water heater 13 S hours
| Gas fireplace 0 = howrs
Calculate: Daily gas consumption: 0 cub.m/ day

Puc. 4. CymapHe cnoXnBaHHSA enekTponpunagis Ha ooy
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{0 First house load parameters. - o x

Select consumers and their opening hours:
Electricity consumers: Warm floor:

Electric lamp 1 5 ps = 80 Hw =3 > hours Set the underfloor heating temperature: 25 3 °C

TV set ! Sops v 120 Hw =6 * hours Select the zones of work of the warm floor:

Fridge 1 ps = 200 dw o* 12 hous | Bedroom 1 Bedroom § Bathroom 2
T Microwave 1 = ps * 500 = w = 02 > hours ] Bedroom 2 B Living room Bathroom 3
] Computer 1 = ps * 350 S w o= (12 o [ v () Bedroom3 O Kitchen Study room
@ Washing machine 1 lps = 1600 Biw =5 2 hoors () Bedoom4 Batherscmn 1

Iron for clothes 1 E « 1500 B o [ =
s Lo W bours Load of warm floor: 57,6 kW * b/ day

Vacuum cleaner 1 = ps * 1600 HW = |12 2 hours

g 1 = o s 0 =len = [0 - Air conditioning: Heat Cooling O Off

Air conditioner load: 0 kW * h/ day
Electrical appliance load: 95 kW * h/ day
Calculate:
Medium load: 67,1 KW * h / day
Natural gas consumers: Completely disconnect the house from electricity.
B Gas stove - dps = = bours O Completely turn off the gas supply.
@ Gas water heater L5 1 bows
B Gas fireplace 1 > howrs
Calculate: Daily gas consumption: 9,6 cub.m/ day

Puc. 5. MpumycoBe 3HecTpyMIieHHA ByauHKa

A S 5 T S

Selection of solar panels

Choose o salar pancl | S batery 4% Average chectricity generation perday: 0072 KW * b/ day
Indicate the number of SP; | I Tatal ebeciricity production for the year: 6178 KW * b/ day

Saivlaed facrovid [l el e By

- 1 it b,
Farred mam e

= Parred ond

FEApAT A -] m [aanion

Residential comples consumptlion | Calowlate: Convumption nad production
Pbenibial comples fin commmpon. 200 il i it Woenn il 0 LU )

Rrsidontial complen docricty comnmption. 2003 KW %R et Theresidence will muke mosry: 0 kW b
ln cane ol 3 nbortage of genersied slocivicity, we weed fobuy: 18064 kW I,
Required amount of selar panels: 449 ps ot it ez 6047750

Puc. 6. HecTtaTtok enekrpoeHeprii
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Al Ml o e el in g

Selection of solar panels

Choose & solar panel Sole baitery 50 W Average eleciricity generstion per day: 7728 KW Y b day

Indicate the number of 5P 449 v Total electriciry prodection for ibe Year: 51550 KW * b/ day

Sharbad pirmn (e gl by s

T Chanomian
e Y
— Fael vl

Faia's oy

Residential comples consumption | Calculate: | Comsumplion and production
Recdontial compley g commpion. 204 b oy monh Wecmmelk #0302 kW*h
Rasidential compley slecticity conmmmpticnr.  J01F KW " b/ manth The residence will make money; 17034 ki b

In cave of 2 shortage of grasvaied sleciricaty, we need o buy: 1) kW
Redquired smount of wolar panels: 1 ps o the amemt; b = i

Puc. 7. HeobxigHa KinbKicTb COHAYHMUX NaHenemn

i Mansgement of tha rewdence comple - o x
Selection of solar panels
Choose a solar panel:  Sclar bancry 350 W Average eleciriciiy generafion per day: 8428 kW * b/ day
Indicate the sumber of 5P: 70 I Total electricity production for the year: 307622 KW * b/ day
Solar pawer plont gonorntion kry month.
5000 Chaet cedern
Prarewd goser prrarpnn
— Pipread ioad
4000
3000
2000
e I
0
Fenpan. Anpans Ve, Anryer [ J
complex | Caleulate: Consumption and production
Residential compilex. gas consmption. 0 cub ' moth Wecansel 6606 KW *h
Residential comples checticy conmmgion. 2013 KW b/ moeth The residence will make mosey: 280758 hrakW *h
In case of 2 shoriage of gemerated electriciy, we peed to buy; 0 Wk,
Required amount of solar panels: 1 ps o s et 0 ks

Puc. 8. HeobxigHa KinbKicTb COHAYHMUX NaHeneun
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HOCTi He CNpaBnAeTbCA 3 HABAHTaXEHHsAM. TOMy  naHeni, T.€. HeobXxiAHy KiNbKICTb COHAYHUX NaHe-
HeoOXigHO KynyBaTW enekTpOoeHepritlo y Agepxasi,  newn, puc.8.

puc. 6. BraHO, WO USA KiNbKICTb COHSYHMX NaHenemn
Y noni “In case of a shortage of generated 6yae gocTaTHbO.

electricity, we need to buy (y pasi HecTauyi Bupobne- BucHoBKu

HOI enekTpoeHeprii HeobxigHo KynuTK)”, Gaunmo, Y cTaTTi po3rmMsaHYyTO KOHUenuito ribpmnaHoro

CKiNbKM KBT*roguH enekTpoeHeprii Tpeba 3akyno-  enekTponocTadaHHs KOTemKHOro cenuvua (crto-

BYyBaTW y AepXKaBi. COBHO TifTbKM COHSAYHOI i ra3oBoi reHepadii eHep-
Y noni “for the amount (Ha cymy)”, gis3Haemocb  Tii), WO JO3BONUTbL 3MEHLLUTU BUTPATU, NOB'A3aHi

Cymy 3a 3akynneHi KBT* rognHu enektpoeHeprii. 3i CNOXMBaAHHAM €NEeKTPUYHOI eHeprii Ta Npupoa-
[Mporpama NponoHy€e 3MIHWUTU KifbKiCTb COHSIY-  HOFO rasy 3 Mepexi.

HUX NaHenewn 3agaHHOI MOTYXXHOCTI, Lue Bigobpa- 3acTocyBaHHA TakOi CUCTEMM, KPiM EKOHOMIT

XaeTbca B noni “Required amount of solar panels  enekTpn4yHOi eHeprii 4O3BONUTL MiOBULLIATY EHEp-

(HeobxigHa KinbKiCTb COHAYHMX NaHenen)”, puc. 7. reTUYHy He3anexHiCTb ChnoXuBadya Ta 3rnagxy-
BuaHO, WO HaBaHTaXXeHHs MNepeBULEHO  BaTW MiKOBI Ta HaMiBMiKOBI HABAHTAXEHHS.

i € MOXMMBICTb NPOgAaBaTh HAAMNULLKN BUPOONEHOI Po3pobneHe nporpamHe 3abecneyeHHda Oae

enekTpoeHepril. OLiHKY BWPOONEHHA eneKTPOeHeprii  COHAY-
Y noni “Choose a solar panel (Bn6epiTe COHYHY ~ HMMMK BaTapesdamMu Ta OUiHKY riGpugHoi cucteMmn

naHenb)” MOXHa BUBPaATW MOTYXHICTb COHSYHOI  3ararnom.
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