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Pedepar

[TosicHIOBanbHA 3amucka MICTUTH 53 CTOpIHOK, 23 puUCyHKH, 7 Tabmuip, 6
nJ1akariB , 4 gogaTku, 22 6i6aiorpadiyHe HaMEeHYBaHHS.

Mertoro kBami(ikaiiifHOT poOOTH € MPOEKTYBAaHHS eHEProe(eKTUBHOI CHCTEMU
OCBITJICHHsSI JJi1 (DIHAHCOBOI YCTAHOBU 3 YpaxyBaHHSIM YHWHHHUX OYyIIBEIbHUX 1
CJIEKTPOTEXHIYHUX HOPM, a TaKOXK MPUHLHUIIB eHepro3oepexkeHHs. (OO0’ exToM
pPO3pOOKH € ABOMOBEpXOBa OAaHKIBChKA OymiBIS 3 aJMIHICTPATHUBHUMH, KaCOBHMH,
o¢ICHUMU Ta TEXHIYHUMHU MPUMIIICHHSIMH 3arajabHoIo moriero 700 m2.

VY Xoml IpO€KTy BUKOHAHO CBITJIOTEXHIYHI Ta €JIEKTPOTEXHIYHI PO3PAXYHKHU:
BU3HAYEHO KUIBKICTh 1 THUIMHU CBITWJIBHUKIB, BUKOHAHO PO3PAaXyHOK OCBITJICHOCTI,
CTPYMIB HaBaHTaXXEHHS, BTpAT HANpyrH, MiAiOpaHo Mepepi3u MpOBOJIIB 1 amaparypy
3aXHCTY. 3aMpONOHOBAHO CUCTEMY OCBITJICHHS Ha 0a31 CBITJIONIOAHUX CBITUJILHUKIB 13
BUKOPHUCTAHHSIM aBTOMAaTU30BAHOTO KEPYBaHHS (JIaTYMKHU PYyXY, TAMMEpHU, TUMEPH) Ta
pe3epBHOro kubJieHHs kKputuuHux 30H (UPS). O6pana cxema enexkTponocTradyaHHs
tuny TN-S 3a0e3neuye BIANOBIAHICTE HOPMAaTUBaM, €JIEKTPOOE3NEKy Ta HaAINHICTh
po0OTH eneKTpooOIaTHAHHS.

Po3po0Onene TexHiuHe pillieHHs] MOKe OyTH BIPOBAKEHE B aIMIHICTPATUBHHUX,
0aHKIBCBKUX Ta O(QICHUX OyIIBIAX 3 METOI0 3HIKEHHS EHEProCro>KWBaHHS,
MOKpAIICHHS YMOB Tpalll epCcoHay Ta IMiABUIICHHS HaIHHOCTI €JIEKTPOIIOCTAYaHHs.

KitouoBl ciioBa: OCBITJIEHHS, €HEpProe(eKTUBHICTh, (IHAHCOBA YCTaHOBA,

cBiTiomionu, aBromaruzaitis, UPS, TN-S, enekrpornocradyanHs.



Abstract

The explanatory note contains 53 pages, 23 figures, 7 tables, 6 posters, 4
appendices, and 22 bibliographic references.

The aim of the qualification work is to design an energy-efficient lighting system
for a financial institution in accordance with current construction and electrical
standards, as well as energy-saving principles. The object of development is a two-
story bank building with administrative, cashier, office, and technical premises with a
total area of 700 m?.

The project includes lighting and electrical calculations: the number and types
of luminaires, illumination levels, load currents, voltage drops, cable cross-sections,
and protective devices. A lighting system based on LED luminaires was proposed,
incorporating automated control elements (motion sensors, timers, dimmers) and
backup power supply (UPS) for critical areas. The selected TN-S power supply scheme
ensures compliance with safety standards, electrical reliability, and uninterrupted
operation of sensitive equipment.

The proposed solution can be implemented in administrative, banking, and office
buildings to reduce energy consumption, improve working conditions, and increase
power supply reliability.

Keywords: lighting, energy efficiency, financial institution, LEDs, automation,

UPS, TN-S, power supply.
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BCTVYII

CyuacHi TeHJEHIIli B eHEPreTUYHOMY CEKTOp1 BKJIFOYAIOTh HE TUIBKH PO3BUTOK
HOBUX TEXHOJOTIH, ane W MIABUIICHHA €(QEKTUBHOCTI BUKOPUCTAHHS I1CHYIOUHX
mkepen eHeprii. OgHUM 3 HaWakTyaJbHIIIMX 3aBAaHb CbOTOAHI € 3HW)KEHHS
CHEpProCIIOKMBAaHHS CUCTEM OCBITIIEHHS, SKI MalOTh 3HAYHMN BIUIMB Ha 3arajibHe
€HEeprocrokuBaHHs Oynb-sikoi oprasizaiii. Oco0iauBo y (iHAHCOBUX yCTaHOBAaX, /€
CUCTEMM OCBITJICHHSI MOBHMHHI IpPalLlOBaTU O€3MEpPEpPBHO MPOTATOM TPUBAJIOIO Hacy,
BIIPOBA/P)KEHHSI €HEProe(PeKTUBHUX PIIIEHb € €KOHOMIYHO BUTIIHMM 1 HEOOX1JIHHUM
KPOKOM Ha HUISIXY 10 ONTUMI3alli BUTPAT.

AHaJIi3 cTaHy ICHYIOYMX CHCTeM OCBITJICHHsS IIOKa3ye, 10 0arato 3 HUX
BUKOPHUCTOBYIOTh 3acTapijii Ta Hee(DEeKTHBHI JKepesa cBiTIa. BIoCkoHalIEHHS IUX
CUCTEM BHMAara€ BHUKOPUCTAHHS Cy4aCHUX JUDKEpes CBITIIA, TaKUX SK CBITJIOAIONHI
JaMIIH, IHTEJIEKTYaJIbHUX CUCTEM KEPYBaHHS Ta ONTUMI30BAHOTO MPOEKTYBAHHS CXEM
OCBITJICHHS] HA OCHOBI CTaH/IapTU30BaHUX CBITIIOTEXHIYHUX XapaKTEPUCTHK.

s Tema € aKTyaJIlbHOW, OCKIJIBKM HEOOXIIHO BJOCKOHAIIIOBATH CHUCTEMU
OCBITJICHHSI (DIHAHCOBUX YCTAHOB, 1100 3MEHIIIMTH €HEPTOCIOKUBAHHS Ta KamiTalbHi
BUTpaTH 0€3 MIKOAM AJI1 YMOB Ipalli Ta BUMOT J10 OCBiTIeHHS. Kpim Toro, miaBUIEHHS
eHeproe(peKTUBHOCTI MOXKE IOTIOMOT'TH 3MEHIITUTH HETATUBHUM BIUIMB HA HABKOJIUIITHE
CEpEeIOBHUILE 32 PAXyHOK CKOPOUYEHHS CIIOKMBAaHHS €HEprii.

Mertoro xBamidikariitnoi podotu Oyna po3poOka eHeproePeKTUBHOI CUCTEMHU
OCBITJICHHsI JiJIsi (pIHAHCOBOi YCTAHOBU HA OCHOBI CY4YaCHUX CBITJIOTEXHIYHUX Ta
€JIEKTPOTEXHIYHUX PIllIEHb, 10 3a0€3MeUyIOTh 1/1eaJbHuM 0alaHC MIXK €(DEeKTUBHICTIO,
HaJIIHHICTIO Ta BIAMOBIIHICTIO HOPMATHBHUM BUMOTaM.

Jlnst qocsirHEeHHS 1i€1 MEeTH HeOOX1/IHO BUKOHATH HACTYITHI 3aBJaHHS:

- [IpoanasnizyBati BUMOTH JO CBITIIOBOTO MIKPOKJIIMATy B MPHUMIIICHHSIX
(p1HAHCOBHX yCTaHOB;

- [TpoBecTu omsA ICHYIOUUX TEXHOJIOTIH OCBITIICHHS Ta JIKEPEI CBITIIA;

- OOrpyHTyBati BHOIp THITy CHUCTEMH OCBITJICHHS Ta BIAMOBIIHUX

napaMeTpiB OCBITJICHHS,



- BukoHatu eeKTpOTEeXHIYHI Ta CBITJIIOTEXHIYH1 PO3paxyHKH;

- Po3pobutu cxemy OCBITIIOBaIbHOI MEpeXi 3 ypaxyBaHHSM BTpar
HAMpyrH Ta MiI00pOM anapaTypu 3axXHcCTy.

Pesynsratu  poOoTM MOXYTh OyTH BHUKOpUCTaHI TpU  MOJEpHi3alli
OCBITJIIOBJIbHUX CHCTEM Y MOMIOHMX YCTaHOBaX, a TaKOXK CIyryBaTd 0a30r0 Juis

NOJAJIBIINX HAYKOBO-TEXHIYHUX JOCIIIKEHb y ray3l eHepro30epesKeHHs.
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1. TEOPETHUYHI OCHOBHA OPTAHI3BAIIIL
EHEPIOE®EKTUBHOI'O OCBITJIEHHA ®IHAHCOBOI YCTAHOBHU

1.1 3araabHi BiToMOCTI PO 00’€KT NPOEKTYBAHHS

OO0'exT MpOEKTyBaHHS SBIsiE COOOIO0 JBOIOBEPXOBY OYIIBIIIO, IO BHUKOHYE
aJIMiHICTpaTHBHI omepamiiiHi Ta ¢yHKIIT QiHaHcoBoi ycraHoBH. bymiBms OaHKy €
3aCTapijior0 1 HE MOXKE CIYXXKUTH B MOBHOMY 00cs3i. BoHa morpelye po3mmpeHHs
cHeKkTpy OaHKIBCHKUX MOCIYT, 301JIbIIEHHS KIJIbKOCTI KJIIEHTIB Ta KOM(OPTY 151 HUX,
3pocTaHHd 00cAry OOpOOIIOBAaHMX JOKYMEHTIB Ta BIPOBAIKEHHS Cy4YacHUX
UGPOBUX TEXHOJIOTIH O3HA4YaJId HEOOXITHICTh MOJIEpHi3allli BHYTPIIIHIX CHUCTEM
€JIEKTPOIIOCTa4aHHsI, OCOOJMBO OCBITJIEHHS, BIANOBIAHO /10 YMHHUX YKPaiHCHKHX
HOpPM Ta cTaHjapTiB €Bpomneiickkoro Corosy.

Byniens 0aHKy mMae NpsIMOKYTHY (opMy, 3 rabapuTHUMU po3Mipamu 27 X 14mM.
3arasnpHa ruioma craHoBuTh 700 M?, 3 axux 370 M? mpunagae Ha MEPUIANA MMOBEPX, a
330 mM* — Ha apyruil. KOHCTpyKIlis CKIAJA€ThCsl 3 MOHOJITHUX 3a11300€TOHHUX
MIEPEKPUTTIB 1 KOJIOH, a TAKOX BHYTPIIIHIX IEPErOpOAOK 3 MOBHOTLIOI Hery. BikHa -
METaJIOIIACTUKOBI 3 JBOKAMEPHUMH CKJIOMAKETaMH. 3O0BHIIIHI CTIHM YTEIJICHI
HIAPHIPHO-BEHTHJILOBAHOIO (hacalHOI0 CUCTEMOIO, 110 3abe3mnedye cTabuIbHI TEIIOBI
XapaKTEPUCTUKH B OyIb-SKY TIOPY POKY.

Bucora nepiioro moBepxy BapitoeThes Bif 3 70 3,2 METpiB, a BUCOTa APYTroro
noBepxy - Bixg 3,1 mo 3,3 merpiB. bynisns 3abe3neuye koMm(pOpTHI YMOBH AJIs pOOOTH
CIIBPOOITHHUKIB Ta 0OCIIyrOBYBaHHS KJIIE€HTIB.

[Tepumit MOBEPX BKITFOUAE:

— LEHTPAJILHUHN X0 1 30Hy 00CITyrOBYBaHHS KJIIEHTIB;

— MPUMIIIICHHS Kac;

— KIMHaTy OXOPOHHU;

— TEXHIYHI MPUMIILIEHHS;

- 30HY OUlKyBaHHS;

— CEpPBEPHY;
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— CaHBY3JIH.

Jpyruii moBepx BKIIKOYAE:

— KaOiHETH KepIBHUIITBA Ta BIALIIB OOCITyrOBYBaHHS;

— KIMHATY JUIsI IEPETOBOPIB;

— apxiB 11 30epiranHs JOKyMEHTaIlii;

— TEXHIYHY KIMHATY ISl CHCTEM BEHTHJIAIIT Ta 6e31epe6iitHOTO )KUBIICHHS;

— KyXHIO;

— CaHBY3JIH.

Bci  odicu ochHameni  kommn'torepamMu, OaHKIBCBKMMH  TE€pMiHaJaMH,
CHEellaJbHUM €JEKTPOHHUM OOJaJHAHHSIM, O(ICHOI TEXHIKOI, BHYTPIIIHIMU
MepeKaMu Iepeadl JaHUuX Ta €Hepro30epiratouuMy JaMIIaMu.

Ha MOMEHT NpoeKTyBaHHS €JIEKTPOMEPEkKI EKCIUIyaTyIOThCsl 3 MEPEBUIICHUM
TEPMIHOM CITY>KOH, 1110 BUKIIMKAE Psi MPOOIEM:

- NEPEBAHTAXKEHHS PO3ETKOBUX 1 OCBITIIFOBAJIbHUX IPYIL;

— HEPIBHOMIPHE PO3MOIJICHHS HABAHTAKEHb;

— BIJICYTHICTh Cy4aCHHMX IPUCTPOIB aBTOMAaTUYHOTO 3aXUCTY;

= 3actapiii mxepena citia 3 Hu3bkuMm KKJI;

= BIJICYTHICTh MOKJIMBOCTEH 1HTErpaiiii 3 aBTOMaTU30BaHUMU CUCTEMaMHU
KepyBaHHSI.

HominanbsHa Hampyra enekrpoMepexi cTaHOBUTH 220 BoubT, yactora - 50 I'm.
EnexrponocrayaHHs 31HCHIOETHCS BIJl MICBKOI €JI€KTPOMEPEkKl Yepe3 BBIAHUUN IIUT
Ha TIepIIoMy moBepci. BUKOPUCTOBYEThCS cucTeMa ejekTpornocradands tumy TN-S.
3aranbHe HaBaHTaXEHHs 00'€eKTa CTAHOBUTH OJM3bKO 25-30 kBT 3 ypaxyBaHHSM ycCiX
cucteM: ocBiTineHHs, IT-00nmagHanHs, MOKEXKHOI CUTHAII3allll, CHCTEM BEHTHIIALIT Ta
KOH/IMITIOHYBaHHS.

[lepenbadyeHo no/i1 HABaHTAKEHHS] HA OKPEMI TPYIIH:

- 3arajibHe OCBITIICHHS;

— KOMII I0T€pHA MEPEKA;

— oOaIHaHHS Kac 1 CEpBEPHOT;

- CUCTEMA OXOPOHH Ta BiI[COHaFJ'I}II[y;
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— BEHTUJIAIIIIS TA KJIIMAaT-KOHTPOJIb.

B pamkax MomepHizailii CHCTEMH €JIEKTPOIOCTAaYaHHS 3aIUIAaHOBAHO HACTYITHE

- MTOBHA 3aMIHa MEPEKi OCBITIICHHS Ha CBITJIOAI0/IHI CBITUJILHUKY;

- BIIPOBA/I>KEHHS eHeproeeKTUBHOI ~ CUCTEMU OCBITJICHHS 3
IHTEJICKTYyalIbHUM YIIPaBIiHHAM (TailMepH, JaTUYUKH PYXy, aBTOMAaTHYHE YIPABIiHHS
OCBITJICHHSIM);

— BcTaHnoBneHHS Cy4acHOTO €JIEKTPOIIMTOBOIO O0IaIHAHHS 3 CEJICKTUBHUM
ABTOMATUYHHUM 3aXHCTOM;

- [linkimroueHHsT pe3epBHUX JDKEpPEen KUBJICHHS Il 3a0e3MedeHHS
0e3nepeOiitHoi poOOTH KPUTHUYHO BaXKJIMBHUX CHUCTEM (KacoBl amaparH, CEpBEpHI,
CHUCTEeMH O€3IIeKH);

- [HTerpamiss cUCTEM BHUMIPIOBAHHS EHEPIrOCIOXKHBAHHS 3 MOXJIMBICTIO
B1/IJIaJICHOTO MOHITOPHUHTY;

- MOHT@X CJIA0KOCTPYMOBUX MEpPEX [UJIsl TEJIEKOMYHIKalllid, CHUCTEM
CUTHAaJI3aIlii Ta KOHTPOJIIO TOCTYILY.

st piHaHCOBUX yCTAaHOB OYJI0 OOPAHO CUCTEMY €JIEKTPONOCTAauYaHHS TUITY

TN-S, ska mounHAETHCA BIJ PO3MOAUTRYOTO HIUTA 1 po3aiise HyapoBul (N) 1
3axucHuit (PE) npotu mo Bciii gomxkuHi Mepexi. Ll cuctema pekoMeHIyeThCs IJIs
odicHUX Ta aIMIHICTPATUBHUX OY/IiBEIb, 16 BAKOPUCTOBYETHCS 00IaTHAHHS, Uy TIINBE
710 SIKOCT1 €JIEKTPOSHEPrii, 1 JIe ICHYIOTh MiABUILIEHI BUMOTH 10 €JIEKTPOOE3NEKH.

[TepeBaru cuctemu TN-S nosAraroTh y HaCTyTHOMY:

— [TinBuieHa enekTpoode3neka - SHIKEHUN PU3HK YPaKCHHS €IICKTPUIHUM
CTPYMOM 3aBJSIKM OKPEMUM 3axUCHUM MpoBigHukaMm PE, ski 3a0e3neuyroTs Ha(iiMHUI
IUISIX BIJXOMY B Pa3i MOIIKOMKEHHS 1301111,

— CyMICHICTb 3 €JIeKTPOHHUM O0JIaIHAHHSM - B 3aXUCHOMY MPOBIJHUKY HE
npotikae ctpyMm (takoxk y Bumaaky TN-C a6o TN-C-S), mo 3abe3mneuye cTabiyibHi
€JIeKTPHUYHI XapaKTEPUCTUKH. poboty KOMII I0TE€PHOTO, 0aHKIBCHKOTO,
TEJICKOMYHIKAIlIMHOTO Ta CEpBEpHOTO OOJaJHAHHS, YYTJIUBOTO O TEPEIIKON 1

KOJIMBAaHb HAITPYTH.
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— BinnoBigHicTh €BpomneiicbkuM crtaHaapram - TN-S JeXHTb B OCHOBI
6inpiocTi cyyacHuX HopM €C 11010 OyIiBeNbHOI 1IHPPACTPYKTYPHU, B TOMY YUCIHI THX,
10 BUMAaraloTh IHTETPOBAHUX CUCTEM yTpaBiiHHs Oynisiero (BMS).

- OyHKINT CEJIEKTUBHOTO 3aXHCTy - OKpeMi 3a3eMJIoBajbHI Kabesi
J03BOJISIIOTH CHCTEMI aBTOMAaTHYHOTO BIKITIOUEHHS MIPABIIIBHO (PYHKIIIOHYBATH B pasi
KOPOTKOT'O 3aMUKaHHs a00 MepeBaHTaXKEHHSI, MIJIBUIILYIOYH TAKMM YHNHOM HAJIIMHICTb 1
KEPOBaHICTh MEPEXKI.

Takum uymHOM, BUKOpUCTaHHS cuctemMu TN-S 3a0esnedye BiINOBIAHICTD
yuaHUM HopMmam (JABH B.2.5-23:2010, IIYE) i rapantye Oe3mneuHy eKCILTyaTalliio
€JIEKTPOOOIagHAHHS, CTa0OUIBHICTh EHEPronoOCTaYaHHd Ta IHTErPallil0 Cy4YacHHX
eHepro3oepiratourux TEXHOJIOTIH.

MeToro NMpOEKTy € CTBOPEHHsI HaJiiHOI, Oe3MeuHoi Ta eHeproe(exkTUBHOI
CUCTEMHU €JIEKTPONOCTaYaHHs Uil (PIHAHCOBOI YCTAHOBH, fAKa O TrapaHTyBaJa
Oe3nepebiitHy poOOTy MepcoHaiy, BIAMOBIAHICTh HOPMATUBHUM BUMOTaM, 3HMKEHHS

eKCIUTyaTallliHUX BUTpar Ta MAaclITa0OBAHICTh [JII MailOyTHBOTO PO3BHUTKY

1H(PACTPYKTYpH.

1.2 CBiT/10BHi1 MiKPOKJIIMAT NPUMillleHb (DIHAHCOBUX YCTAHOB

CBITJIOBUM MIKPOKJIIMAT - 1€ CYKYIHICTh XapaKTEPUCTUK OCBITIEHHS, SKi
CTBOPIOIOTH KOM(OPTHI YMOBH [IJIi 30pOBOI pOOOTH JIOAWHU B TpUMIlIeHHI. BiH
BU3HAYAETHCS OCBITJIICHICTIO, PIBHOMIPHICTIO CBITJIOBOTO TOTOKY, BIJICYTHICTIO
B1I0OJTMCKIB, BIAMOBIIHUM KOJIIPHUM CIIEKTPOM JKEpEJl CBITJA Ta CIiBBIIHOUIECHHSIM
MDK TIPUPOTHUM 1 IITYYHUM OCBITIICHHSIM.

[{i moka3HUKKM OCOOAMBO BaXKIMBI JUIsl (PIHAHCOBHUX YCTAHOB, € OUIBINICTH
MpaIiBHUKIB MPOBOAATH JIOBI1 TOAMHHU 3a KOMIT'IOTEPOM, OOpOOISIOUN JTIOKYMEHTH,
MIPAITIOI0YH 3 TpoIrMa a0 B3aEMOIIOUH 3 KITIEHTaMHU.

VY (¢iHaHCOBHX yCTaHOBAaX, /i€ MPAILIBHUKU NMEPEBAXKHO BUKOHYIOTH BI3yasbHi

3aBJIaHHsI, TTOB'A3aH] 3 JOKYMEHTaMH, KOMI'TOTepaMu Ta 0aHKIBCHKUM OOJIaIHAHHSIM,
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BUMOTH JIO OCBITJIEHHSI TOBHMHHI BiJNoBizaTH 4YMHHUM cTaHgaptam: JIbBH B.2.5-

28:2018, ACTY BbH B.2.5-28:2018, ACTY bBH B.2.5-1:2014.

Tabmuus 1.1 — PekomeH10BaH1 piBHI OCBITIICHOCTI y MPUMIIICHHAX (hIHAHCOBUX

YCTaHOB

_ MinimaneHa .
Ne [TpumitenHs ' _ ITpumitka
OCBITJICHICTb, JIK
Kacosa 30mHa, Bucoka TOYHICTB
1 00CITyroByBaHHS 500-750 pobotu 3
KJIIEHTIB TOKYMEHTAMH
o YHUKa€eThCA
Po0Ooui micis 3 _
2 500 B110JIMCK Ha
IK .
eKpaHi
30Ha O4YIKyBaHHS Komdopthae
3 o 200-300
KJIIEHTIB nepeOyBaHHs
MiHimMaJIbHO
4 CepBepHa 300 HEOOX1THE JIs
00CITyroByBaHHSI
Kopunopwu, 3arajbHe
5 100-200 .
IIPOXOJIN OpI€HTYBaHHS
[leperoBopHi 3anexHO Bij
6 . . 300-500
KIMHATH, apXiBU NpU3HAYCHHS
CanBy3iu,
Tumuacose
7 TEeXHIYH1 100-150
nepeOyBaHHs

IPUMIICHHS
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OKpiM JOCTaTHLOTO PIBHS OCBITVICHHS, Ba)KJIMBa TAKOX HOTO PIBHOMIPHICTD.
HenocratHbo piBHOMIpHHMI pPO3MOMALT CBITIAa MOXE CIHPHUUYMHUTH 30pPOBY BTOMY,
3HU3HUTH MPOIYKTUBHICTH 1 30LJIBIIUTHA PU3UK MOMUIIOK. J[J1s 3a0e3medeHHs: 30pOBOro
KoM(OpTy pIBHOMIPHICTb OCBITJICHHS T[IOBHHHA CTaHOBUTH He MeHme 0,6
(CIiBBITHOIIIEHHS MK HAWHUXYMM pPIBHEM OCBITICHOCTI Ta CEpPEIHIM pPIBHEM
OCBITJICHOCTI Ha poOouii MoBepXHi). [HIIOW BaXXJIMBOIO CKJIAJIOBOIO CBITJIOBOTO
MIKpPOKJIIMaTy € 0OMEKEHHS MPSIMUX 1 BITOUTHUX B1JOIHCKIB.

Edexr BimOMMCKIB MOXKE BHHHUKATH BHACHIJIOK HEBAAIO PO3MIIIEHUX
CBITWJIPHUKIB Ta BiJJA3€pKajeHb Bl OJMCKYyYHMX MOBEPXOHb (EKpaHIB MOHITOPIB,
CKJISSHUX CTOJIIB TOILIO). 3T1AHO 31 CTaHAapTaMH, i1 POOOUHUX MICIIb, 1[0 BUMAraroTh
TpuBajoi 30poBoi podotu, 3HaueHHs (UGR) He moBuHHO mepeBuinyBatu 19. [Himmm
aCIIeKTOM € BHOIp KOJIPHOT TeMIIepaTypHu Ta iHJeKCy nepeaadi konbopy (Ra) mxepena
CBITJIA.

VY ¢iHaHCOBUX yCTaHOBaX PEKOMEHIyEThCSI BAKOPUCTOBYBAaTH HEUTpalibHE OiJie
CBITIIO 3 KoyipHOW Temneparyporo Big 4000 mo 5000 K, mio crpuse miiBUIIEHHIO
KOHIIEHTpaIlii Ta e(eKTUBHOCTI poOOTH. [HAEKC KONIIPHOT TeMIieparypu He MOBHUHEH
OyTu HUx4KUM 3a 80, 1100 3a0€3MeYnTH NPUPOAHY Mepeady KoabopiB, 110 0COOIMBO
BaXJIMBO MIPU pOOOTI 3 JOKyMEHTaMH Ta HOTaTkaMu. OcoONMBY yBary ciiJi NpUAUIATH
PO3TalTyBaHHIO TPUPOTHOTO OCBITIICHHSI.

[IpupoaHe CBITIO MO3UTUBHO BILUIMBAE HA MICUXOJOTTYHUM CTaH CMiBPOOITHUKIB,
3MEHIIIYIOYH BTOMY Ta CIIOKMBAHHS €HEPTii MpoTsAroM AHS. Y (HIHAHCOBHX YCTaHOBAX
PEKOMEHIYEThCS 3a0€3MEUNUTH TOCTATHE MPUPOJIHE OCBITIEHHS Ha poOOYOMY MICII], B
MICIISIX, JI€ 1€ JO3BOJISIIOTh TEXHIUYHI YMOBH, Ta JOTPUMYBATUCS CTaHAAPTIB 1HIEKCY
npupoanoro ocsitieHHs: (UGR).

Buxonsiun 3 BUIIIECKa3aHOTO MIKPOKJIIMAT OCBITJICHHS Y (PIHAHCOBUX yCTaHOBAX
MOBUHEH OyTH MaKCUMaJlbHO KOM(MOPTHUM 1 BIAMOBIAATH HOPMATHBHUM BUMOTAM JI0
PIBHIB OCBITJIEHHS, 30p0OBOi Oe3mneku Ta eneproeexkTuBHOCTI. [le MokHA mOCATTH 3a
JIOTIOMOTOI0 BHUKOPUCTAHHS CYYacHHX JDKEpel CBITIa, MPAaBHJIBHOTO PO3MIIICHHS
OCBITJTIOBAJILHUX TPUJIAIIB Ta BIPOBAIKEHHSI aBTOMATU30BAHUX CUCTEM YIIPABIIHHS

OCBITJICHHSM.
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1.3 Orisix iCHYIOUMX CHCTEM OCBITJIEHHS

Cucrema OCBITJICHHSI € KIIIOYOBOIO YaCTHMHOIO €JEKTPUYHOI 1H(PACTPYKTypH
Oynb-s1k01 OyiBii. Y (hiHAHCOBUX yCTAaHOBAX, /1€ AIMIHICTPATHBHA AiSUTHHICTH BUMArae
3HAYHUX 30POBUX 3YCUJIb, SIKICTh OCBITJICHHS HE TUIbKM BIUIMBa€ Ha KoM(OpPT
CIIBpOOITHHKIB, ajie i Oe3MocCepeIHRO MOB'sI3aHa 3 €PEKTUBHICTIO POOOTH, TOYHICTIO
orepariiii Ta 6e3MeKoro.

IcHyrodl cucTeMu OCBITVICHHS MOXKHA PO3JIUIATH Ha JIBI OCHOBHI Kareropii:
TpaJuliiiHI (3acTapiyii) Ta cydacH1 (eHeprozoepiraroui).

TpanuitiitHi CHCTEMH OCBITICHHS

Jlo TpaauIiiHUX CUCTEM OCBITJICHHS HaJIEXKaTh:

- JIaMII PO3KAPIOBAHHS;

- JIOMIHECIIEHTHI JIaMITi (JIIOMIHECLIEHTHI TPYOKH, JIIOMIHECIIEHTHI TTaHeN],
KOMIIAKTHI JIIOMIHECIIEHTHI JIAMIIH);

— ra3opo3psiHi JaMnu (PTyTHI JaMId, HATPI€EB1 JIAMITH, METaJIOraJ0TreHH1
JIaMTIIN ).

[lepeBaru

— HU3bKA BapTICTh 00JIaJHAHHS

- mpocTa 3amMiHa Ta 00CITyroByBaHHS.

Henmomiku

- HU3bKa €(hEeKTUBHICTH (CBITJIOBI 1a4ua)

- BHCOKE CHEPTOCITOKUBAHHS

— 3HAUHUU TETJIOBUU BIUIUB

- 0OMEKeHUH TEPMiH eKCIUTyaTarlii

- npoOseMu 3 eKcIuTyarali€ero (0CoOIMBO JIFOMIHECIICHTHI JIAMITH Ta PTYTHI
JIaMIIn);

- 4acTe MEPEXTIHHS Ta 3aTEMHEHHS CBITJIOBOTO MOTOKY.

barato ¢iHaHCOBUX yCTaHOB JOCI BUKOPUCTOBYIOTH 1l CUCTEMH, HE3BAXKAIOUU

Ha Te, 0 1XHs eHeproe(peKTUBHICTh 3HAUHO HUXKYA, HIK Y Cy4aCHUX aHAJIOTIB.



16

CydacHi pillleHHsI B OCHOBHOMY 0a3ylOThCsl Ha CBITJIOAIOHIM TEXHOJIOT1I, sSKa
3aBSKM CBOIM TEXHIYHUM Ta EKOHOMIYHHMM I[epeBaraM IOCTYIIOBO BHTICHSE
TpaJulliiHI J)Kepesia CBITa.

[lepeBaru CBITIONIOMHOTO OCBITICHHS:

- Bucoka cBitioBa edektuBHIcTh (10 100—130 1M/BT 1 Gisblnie);

- TpuBanuii Tepmin ciyx6m (50 000 ronuH 1 OinbIe);

- Husbke TennoBuaineHHs;

- Exos10r14HICTh (HE MICTUTD PTYTI);

- Bucoxka cTabuIbHICTh CBITIIOBOTO TIOTOKY;

- [llupoxkuii Alana3oH KOJIIPHUX TEMIIEPATyp 1 BUCOKHI 1HJIEKC KOJIbOpOoIepeiayi
(Ra > 80-90);

- MOXIUBICTh PEryNIOBaHHSA Ta IHTEJNEKTYyaJIbHE YIPaBIIHHS (IaTYMKU PYXY,
JIATYMKH OCBITIICHOCTI, TaMEpH, PEKUMU OCBITICHHS).

Henomniku

- Bumia novyarkoBa BapTiCTh (OKyHA€EThCS 32 PaXyHOK €KOHOMI1 €Heprii);

- HeoOxigHiCTh SKICHOTO MOHTAXY JIJISl 3a1I00ITaHHSI IeperpiBaHHIO.

Cy4acHi CUCTEMHU TAKOX MIATPUMYIOTh IHTErPALlil0 3 CUCTEMAMH YNPAaBIIHHA
aBToMaru3aiiero Oyaisens (BMS), mo 103BoJisle THYYKO PEryiatoBaTd OCBITICHHS
3QJIKHO BiJl poOOYOT0 Yacy, MPUCYTHOCTI JIFOICH, TPUPOTHOTO OCBITIICHHS Ta 1HITUX
YMOB, a TaKO)X 3MEHIIUTH HABAaHTAKEHHS Ha EJICKTPUYHY MEPEXY B TOJUHH ITIKOBOTO
HaBaHTa)KEHHS.

Tabmuis 1.2 — [TopiBHAHHS OCHOBHHMX THUIIIB JIKEPE OCBITIICHHS

Innexe
Tun mxepena KK Tepmin MoxnuBICTh
nepenadi
CBITJIA (iM/BT) CITY>K0H, TO11 KEpyBaHHA
kosibopy (Ra)
Jlamna
10-15 ~1000 95-100 Ob6mexena
pO3XKaApIOBaHHS
JIromiHecIieHTHA
60-90 800012000 70-85 ObmexeHa
Jamrna
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Tun mxepena KK/ Tepmin nIe}}I)IéZI:{i MoxI1BiCTh
CBITJIA (im/BT) CIIy>k0H, 1071 kobopy (Ra) KEpPYBaHHS
CaiTiomiogHa 30000—
100-140 80-95 [ToBHa
namra (LED) 50000

OTXXe CHCTEMH OCBITIEHHS Ha OCHOBI CBITVIOAIOMHOI TEXHOJIOTII 3HAYHO
NepeBepUIylOTh  TpaAMLiWHI  JpKepena  CBITJIa 3a  BCiMa  MapaMeTpaMu:
€Heproe(PeKTUBHICTIO, JTOBTOBIYHICTIO, SKICTIO OCBITJIEHHS Ta KEpPOBAHICTIO.
BnpoBamxenHss Takux cucteM Yy (IHAHCOBUX YCTaHOBaX HE TUIBKH 3HUXKYE
eKCIUTyaTallliHl BUTpATH, ajie i CTBOPIOE Oe3rneuHe, KoMPOpTHE Ta cydyacHe poOoue

CCPCOAOBHIIIC.

1.4 Bu0ip ocBiTuIIOBAJILHUX MPUJIALIB Ta IX CHCTEM YIIPABJIIHHA

BuOip ocBITIIOBaNbHUX NOpUIaAiB (DIHAHCOBUMHM YCTAHOBAMHU € BaXXIIMBUM
€TaroM TMPOEKTYBaHHS BHYTPIIIHBOI ENEKTPUYHOI CHUCTEMH, OCOOIHMBO CHCTEMH
OCBITJICHHS. SIKICTh OCBITICHHS O€3MOCEepPeHhO BIUIMBAE HA 30pOBUN KOMGOPT,
0e3mneKy, e(peKTUBHICTb pOOOTH Ta PIBEHb EHEPrOCHOKMBAHHS CIIBPOOITHUKIB. 3
OTJIAly HAa Cy4acHI BUMOTH JO €HEpProe(eKTHUBHOCTI Ta CTaHJApTU OCBITJIICHHS, B
LbOMY MPOEKTI BUKOPUCTOBYIOTHCS BUKJIFOUHO CBITJIOAI0AH] OCBITIIIOBAIbHI IPHUJIAIH.

Cepen pi3HUX JOKEpEIl CBITJIA CBITJIOMIONHI JIAMIHU € HAOUIbII MOMYISIPHUMU
JUTSI BHYTPIITHBOTO OCBITJICHHS.

CBITJIOAI0/IHI JTAMITK MArOTh Psijl TIEpeBar mnepes JIOMIHECIIEHTHUMU JIaMIIaMH.
[To-nepitie, BOHM OUJIBINT €KOJIOTIYHI, IO € IXHBOIO TOJIOBHOIO TiepeBaroto. Kpim toro,
CBITJIOMIIOHI JIAMITH HE MEPEXTATh 3 YaCTOTOIO, IIOMITHOO JIJIS JIFOICHKOTO OKa, IO €
TUIIOBOIO XapaKTEPUCTUKOIO JOMIHECIIEHTHUX JiamIl. L{e 103Bossie BUKOPUCTOBYBATH
CBITJIOZIOMHI JIaMIIU B MICISX, JI€ MEPEXTIHHS JIFOMIHECIIEHTHUX JIaMIl MOXKe
CTAHOBUTH HeOe3MeKy i Oe3Mneku a00 BUKJIMKATH IIBUJIKY BTOMY OYEH.

CBITJIONIONHI JIaMIIA MalOTh psii MEpeBar, 3aBASKA SKAM BOHU LIMPOKO

BHUKOPHUCTOBYIOThCS: BHCOKa cBiTioBa Bimmada (100—130 nm/Bt), TpuBanuii TepMiH
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cinyx6u (monax 50 000 roguH), €KOJOTIYHICTH (BIJICYTHICTh MIKIJJIMBUX PEUYOBHH),
HU3bKE TEIUIOBUIPOMIHIOBAHHS, CTaOlUIbHAa CBITJIOBA Bigjada, IHTerpamis 3
ABTOMAaTU30BaHUMU CHCTEMaMH YIPABIIHHS OCBITICHHSIM (JaTYUKU PyXy, AATUYUKU
COHSIYHOTO CBiTNIa, Taiimepu). KpiM TOro, BOHH JO3BOJISIOTH PETYIIOBATH SICKPABICTh
(IHTEeHCHUBHICTB), IO HEOOXIJHO ISl MATPUMKH KOM(OPTHOTO OCBITIHOBAIHHOTO
MIKPOKJIIMaTy MPOTATOM yChOTO POOOUYOTO JTHS.

Jliis 3a0e3nedyeHHsl CTaHAapTHOTO OCBITIIEHHS Ta 30pOBOr0 KOMGOPTY B yCiX
OyiBJISIX OyJI 0OpaHi pi3HI TUITH CBITHIBHUKIB 3aJIKHO BT (PYHKINT Ta TPU3HAYEHHS
npuMinieHb. B odicHuX NpUMIMIEHHSIX, /1€ MEPEBAKHO BHKOHYIOTHCA pPOOOTH Ha
KOMIIT'TOTEpax Ta 00poOKa TOKyMEHTIB, Oylr 0OpaHi CBITIOAIOAHI MaHEN 3 KOJIPHOIO
temrieparyporo 4000-5000 K Ta ingexcom konmpoporniepenadi Ra >80. [{ns Takux micip,
AK KacH, BHKOPUCTOBYBAJMCS CBITHWJIBHUKM 3 OLIbII BHUCOKOK  KOJIPHOIO
Temrieparyporo, Ra >90. V TexHIYHUX NPUMIIMIEHHAX 1 TyajeTaX BCTAHOBJICHO
repMETHYHI CBITWIBHUKHU 3 KJAcoM 3axucTy He MmeHuue [P44. 3amu owikyBaHHS Ta
KoH(epeHIl-3anu  oOnajHaHl JCKOPAaTUBHUMHU a00 MiJABICHUMH CBITWJIbHHUKAMU 3
M'SIKUM CBITJIOM JIJIsl CTBOPEHHS KoM(opTHOT aTMocdepu.

Jnst odicHuX mpuMilIeHb, KOH(GEpeHI 3a1y, KaOlHEeTy TUPEKTOPIB, Ta 1HIIMX
KIMHAT 3 BEJIMKMMHU 30pOBUMHU POOOTaAMHU OOMPAEMO CBITHIIBHUK CBITIOAI0IHA TAHENb
€BPOCBITJIO 32Bt PANEL LED-SH-600-20 6400K 2300JIm (puc 1.1)

XapaKTepUCTUKH JIaHOTO CBITUJILHUKA Bi10OpakeH1 B Tadu. 1.3.

Pucynok 1.1 - Ceitnogiogna nmanens €BPOCBITIIO 32Bt PANEL LED-SH-
600-20 6400K 2300JIm.



Tabmuus 1.3 - XapakTepuCTHUKH

LED-SH-600-20
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ceitwipHka €BPOCBITJIO 32Bt PANEL

XapaKTEePUCTUKH CBITHJIBHUKA Jlani
[ToTyXHICTB 32 Bt
Koumip cBiTiHHS xonoaHe cBiTio (6400K)
CBITIIOBUH TIOTIK 2300 JIm
Hampyra xuBieHHs 220-240 V
JloBxxuHa 595
[IIupuna 595
ToBmmHa 9
Ctpok ciyxou 25000 ron
TeMneparypHuii pexxum -20+40 °C
KyT po3citoBanHs 120°
PiBeHb 3axucty IP 20

Jlnst cepBepHUX, KIMHATH KOHCYJIbTallld apXiBiB MU BUOMPAEMO CBITUIBHUK

Bpi3Huii €BPOCBITJIO 24Bt komo LED-R-170-24 4200K 6e3 pamku (puc 1.2)

XapaKTepUCTUKH JIAaHOTO CBITUJILHUKA B110OpakeH1 B Ta0. 1.4.

Pucynok 1.2 - Citunsauk Bpizauit EBPOCBITJIO 24Bt koo LED-R-170-24

4200K 6e3 pamMkw.
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Tabmuus 1.4 - Xapakrepuctuku cBitmiibHuKa EBPOCBITJIO 24BT xono LED-
R-170-24

XapaKTEePUCTUKH CBITHJIBHUKA Jlani
[ToTyXHICTB 24 Bt
Koumip cBiTiHHS neHHe cBiTiio (4200K)
CBITJIOBHH TIOTIK 1980 JIm
Hanpyra >kuBJIeHHS 165-265V
JloBxxuHa 167
[IIupuna 167
ToBmmHa 19
Ctpok ciyxou 15000 ron
TeMneparypHuii pexxum -20+40 °C
KyT poscitoBanHs 120°
PiBens 3axucty IP 20

Jl1st KopuaopiB, KaOlHETIB TEXHIYHOTO MEPCOHAITY, PO3/SATalbHI, CXO/I1B
Mu obupaemo cBiTwIbHUK Hakiaguuit EBPOCBITJIO 12 Bt kono LED-SR-170-12

4200K (puc 1.3) xapakTepuCTUKH IaHOTO CBITUJIIbHUKA B110OpakeH1 B Tadi. 1.5.

Pucynok 1.3 - Ceitunpauk Haknagauii EBPOCBITJIO 12 Bt xono LED-SR-
170-12 4200K
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Tabmus 1.5 - Xapakrepuctuku ceitwibHuka EBPOCBITIIO 12 Bt kono LED-
SR-170-12

XapaKkTepUCTUKU CBITHJIbHUKA Jlani
[ToTyxHICTh 12 Bt
Koumip cBiTiHHS neHHe cBiTiio (4200K)
CBITIIOBUH TIOTIK 840 JIm
Hampyra xuBneHHs 185-265V
JloBxuHa 170
ToBmHa 30
Ctpok ciryx0ou 25000 rog
TemnepaTypHUil pexum -20 +40 °C
KyT po3citoBanHs 120°
PiBenp 3axucty IP 20

JIJ1s1 €TeKTPOIIMTOBOI, CKIaAy Ta KIMHATH OXOPOHH MH BHOMPAEMO CBITHIHHUK
Bpizauii E€BPOCBITJIO 24Bt kBagpar LED-S-300-24 6400K (puc 1.4)

XapaKTEePUCTUKH JAHOTO CBITUJILHHKA BigoOpaxeHi B Tadm. 1.6.

Pucynok 1.4 — Ceitunsnuk Bpizauit EBPOCBITJIO 24BTt kBaapar LED-S-300-
24 6400K.



Tabmuus 1.6 - XapakTepuCTUKH

LED-S-300-24 6400K.
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ceitmiibHuKa €BPOCBITJIO 24BT xBagpar

XapaKTepUCTUKA CBITUIbHUKA Jlani
[ToTyXHICTB 24 Bt
Koumip cBiTiHHS Xomonae cBiTio (6400K)
CBITIIOBUH TIOTIK 1680 JIm
Hanpyra >kuBJIeHHS 185-265V
JloBxxuHa 295
[IIupuna 295
ToBmmHa 18
Ctpok ciyxou 25000 rox
TeMneparypHuii pexxum -20+40 °C
KyT po3citoBanHs 120°
PiBens 3axucty IP 20

Jlnst canBy3711B MM BUOUpaeMO CBITWIBHUK BOynoBanuii Feron 6 Bt 480Lm

5000K (puc 1.5) xapakTepuCTHKU JJAHOTO CBITWJIbHUKA BigoOpaxxeHi B Tabm. 1.7.

Feron

Pucynok 1.5 — CeiTmibHUK cBITIOAI0AHMUM BOyaoBaHuit 6W 480Lm 5000K

Tabmurs 1.7 - Xapakrepuctuku cBiTuibHUKa Feron 6W 480Lm 5000K

XapakTepuCTHKA CBITUIILHUKA Jani
[ToTyxHICTB 6 Bt
Koumip cBiTiHHS bine caitio (5000K)
CBiTIIOBUH TIOTIK 480 JIm
Hanpyra >xuBJIeHHS 185-265V
JloBxuHa 350
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XapaKTepuCTUKA CBITHJIbHUKA Jani
[IIupuna 350
ToBmHa 18
Crpok ciyxou 25000 ron
TemnepaTypHUuil peKum -20 +60 °C
KyT po3scitoBanHs 120°
PiBeHb 3axucty IP 44

3 METOI0 MiABHUIICHHS EHEProeeKTUBHOCTI, KOMPOPTy Ta OE3MEKHu y BCIX
OpUMIIICHHSX OaHKy Oy/le BCTAHOBJIEHO CHCTEMY aBTOMATH3alllii OCBITJICHHS.
ABromatu3zariis Oyfe peai3oBaHO IUISXOM BCTAHOBJIICHHS BIANOBIIHUX JIaTYUKIB,
TaliMepiB Ta IHTEJIEKTYyaJIbHUX pejie BIANOBIIHO A0 (PYHKIIIOHAIBHOTO MPU3HAYECHHS
KOXKHOTO IMPUMILIEHHS.

Jlnst xopuaopiB, CXOAIB, MU OOMpPAaEMO ABTOMATUYHE BMHUKAHHS MpPH pycl
pO3TaIlIOBY€eEMO Ha ctedii, HeHTp npoxoay. Cam mpucrtpiit BukopucroByemo Horoz HL

482 PIR (puc 1.6)

£

\
Y

Pucynok 1.6 — latuuk pyxy Horoz HL 482 PIR

Jlnst caHBY3J11B 1 pO3/SrajieHh MU OOMpPAEMO aBTOMATUYHE BMUKAHHS MIPHU PYyCl
po3TanioByeMo Ha ctermi, 1eHTp npoxoxy. Cam mpuctpiii BukopuctoByemo DELUX

ST451B 360° craBumo Tatimep: ~ 60—1.30 ¢ (puc 1.7)
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Pucynok 1.7 — DELUX ST451B 360°

st koH(epeHl-3aiu MU O0UpaEMO TUMEp PO3TAIIOBYEMO Ha CTIHI 3aMICTh
BuMukada. Cam npuctpiii BukopuctoByeMo numep AVT RF ognokanansHuit 40A

ceHcopHa nanens (puc 1.8)

2] (@) (o]

A BB sioull o
Al =5

LED DIMMER

DC5-24V 30A

(1) (0] (2] (£)

Pucynok 1.8 — lumep AVT RF ognokananbauii 40A

BpaxoByroun Bci BuIIe3a3Ha4deHi (akTopu, MOXKHA CTBOPUTH EKOHOMIYHY,
JOBIOBIYHY Ta €PrOHOMIYHY CHCTEMY OCBITJICHHS, $Ka BIANOBIAAE CYy4YaCHUM
CTaHJapTaM, norpedbaM CHIBpOOITHUKIB Ta BUMOTaM (P1HAHCOBOI yCTaHOBHM IIOAO

KOM(OpPTY Ta OE3MEKH.
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1.5 Bubip cucTeMu OCBIiTICHHS TA BU/IiB OCBITJICHHS

[Ipn mpoekTyBaHHI CHUCTEM OCBITIEHHS ISl (pIHAHCOBUX YCTAHOB OJIHUM 3
HAWBaXJIMBIIIUX 3aBJaHb € BHOIp MPaBWIBHOI CHCTEMHU OCBITJICHHS Ta THUILY
BIIMOBIAHO 10 (YHKIIOHAJIBHOTO TPU3HAYCHHS MPHUMIIIEHHS, KOHCTPYKTHBHHX
ocobMBOCTEH Oy/IiBiIl, BUMOT HOPMAaTUBHOI JIOKYMEHTAIlli Ta Cy4YaCHUX MPHUHITUIIIB
eHeprosoepesxxeHHs. 1 11boro He0OX1AHO BpaXx0OBYBAaTH Taki (haKTOpU: peXUM poOOTH
YCTaHOBH, OCOOJIMBOCTI 30POBOi JISIILHOCTI CHIBPOOITHUKIB, HasIBHICTh ITPUPOTHOTO
OCBITJICHHS, MOXJIMBICTh ABTOMATH3allll YIpPaBIIHHS OCBITJIEHHSM, IHTErpamis 3
IHIIMMU THKEHEPHUMH MEPEKaAMHU.

Jlis 00'ekTa MPOEKTYBaHHS PEKOMEHAYEThCSI BUKOPHCTOBYBAaTH IHTEIPOBAaHY
CHUCTEMY IITYYHOTO OCBITJICHHS 3 JIOKaJbHUM YyHOpPaBIIHHAM, 10 3a0e3neuye
PIBHOMIpHE OCBITJIICHHS BCIX POOOYMX TOBEPXOHb BIAMOBIHO JI0 TIT€HIYHUX BUMOT 1
CTBOPIOE KOM(DOPTHI 30pOBI YMOBHU JjIsl CIIBPOOITHHKIB 1 BijBigyBadiB. OCHOBHUM
TUIIOM OCBITJICHHSI € PIBHOMIPHE 3arajibHe OCBITJIEHHS, K€ CTBOPIOE MIKPOKJIIMAT
(OHOBOTO OCBITVICHHS B TPHUMINICHHSIX, J€ JIOAM MPaIoTh Oe3nepepBHO
(manpukian, B odicax, Kacax, 30HaX OOCIyroByBaHHS KJIi€HTIB Touo). Kpim Toro,
BUKOPHCTOBYETHCS MICLIEBE OCBITIICHHSI, 0COOJIMBO MiABICH1 200 HACTIHHI CBITUIBHUKU
B KOH(EpEeHIl-3a7aX Ta 30HaX OUIKYBaHHS, IO JIO3BOJISE PETYIIOBATH OCBITIICHHS
BIJIMOBIAHO J10 TPU3HAYEHHS MPUMIIICHHS.

Tun cucteMu OCBITIEHHS BUOpPAHO AK IITYy4YHE EJIEKTPUYHE OCBITICHHS 13
KOMOIHOBAaHHUM YIIPaBIIHHSM, 110 J03BOJISIE B aBTOMAaTUYHOMY a00 pyYHOMY pPEKUMI
BMUKATH OKPEMI I'PyIH CBITHWJIBHHUKIB 3aJIEXKHO BIJl Yacy J0OU, HASIBHOCTI MEPCOHATY
a00 piBHS IPUPOIHOTO OCBITIEHHS. [le peanizyeThcs uepes po3no/ia CBITHIHHUKIB Ha
(GYHKIIOHANBHI Tpynu, $KI MIAKIIOYAIOTBCS 1O OKpPeMHUX JIiHiM, oOjIagHaHuX
ABTOMAaTUYHUMHU BUMHKAYaMU Ta CEHCOPHUMHU €JIEMEHTAMHU yTPaBIIIHHS.

[Tpuponne cBiITIIO, IO TPOHUKAE Yepe3 BiKHA, 00JagHAHI €HEPro30epiratodaum
CKJIOM, YaCTKOBO KOMIICHCY€E TIOTPeOy B IITyYHOMY OCBITJICHHI TPOTATOM JIHS, ajie ioro
BUKOPHUCTAHHS OOMEXY€EThCS TITMOMHOIO MPUMIIICHHS Ta OpieHTarliero dacary. Tomy

IPUPOJHE OCBITIICHHS BBAXKAETHCA JIOMOMDKHHMM JKEPEJIOM CBITJA, IO J03BOJISE
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ONTHMI3yBaTH CHUCTEMY aBTOMATHYHOTO YIPABIIHHS OCBITJICHHSAM Ta 3MCHIIHUTH
€HEPTOCIIOKMBAHHSI.

BiamnoBigHO 10 BUMOT HOPMAaTUBHUX JOKYMEHTIB, 00OpaHa cHCcTeMa OCBITJICHHS
BIJINTOBI/Ia€ TAaKWM TMPUHIUIAM: 3a0€3MEYCHHS PIBHS OCBITIICHOCTI BIAMOBIAHO 0
crannaptiB (Bim 300 mo 750 irokc, 3ajeKHO BIJ NPHU3HAYCHHS IPUMIILICHHS),
PIBHOMIPHE OCBITJIICHHS, 3MEHIIIEHHS BiJIOJMCKIB, €CTETUYHI OCBITJIFOBAJIbHI MPUIIAJIHU,
0e3 MepexTiHHs a00 CITaliaxiB, peryibOBaHi Ta aJanTOBaHi 0 MPUPOTHOTO OCBITIICHHSI.

O6pana cucTeMa OCBITICHHA € TEXHIYHO Ta EKOHOMIYHO JIOIUIBHOIO,
3abe3neuye  eHeproeeKTHBHICTH, KoMpOpT Ta OesleKy BUKOPUCTAHHA. li
BIPOBA/PKCHHSI HE TUTHKM 3MCHINYE CIIOKUBAHHS EJIEKTPOCHEPTii, ajie W CTBOPIOE
XOPOII YMOBH Tpalil Jijisi CriBpOOITHUKIB (DIHAHCOBOI YCTAHOBU Ta MOKPAIILYE SKICTh

00CIIyroByBaHHS KJIIE€HTIB.

1.6 CBiT10TeXHIYHUIT PO3PAXYHOK

3a 1OMOMOTroI0 METoay Koe(dilieHTa BUKOPUCTAHHS PO3PAXOBYETHhCS 0a30BHIA
KO€(ILIEHT T, AKUH JOPIBHIOE BIJHOIICHHIO CBITJIOBOIO IOTOKY, HIO0 MaJa€ Ha
PO3pPaxyHKOBY IIOBEPXHIO, JIO 3arajbHOTO CBITJIOBOTO ITOTOKY OCBITIIOBAJLHOTO
o0JaTHaHHS.

Ha npakTuiil 3HaueHHs KoedillieHTa BUKOPUCTAHHS MOXKHA 3HAUTH B TaOJIUIISX,
IO TOB'SI3yIOTh TEOMETPUYHI TapamMeTpu NPUMIMICHHS. Y IbOMY MPUKIAII MU
BUKOPUCTOBYEMO 1HJICKC IPUMIIIEHHS 1 pO3PaXOBY€EMO 3a (POPMYJIOHO.

[Heke npuMillieHHST BU3HAYAOTh 10 (HOpPMYIIi:

Lq

K=———"—17—
(A+ B)-h

(1.1)
ae:
- A, B— noBxuHa 1 mMprUHA NPUMILIECHHS,
- h — BucoTa niABiCy CBITHJIBHHUKA HaJl pOOOUOI0 IOBEPXHEIO.

[ToTimM BU3HAYaIOTh BEIMYHUHY KOoedilleHTa BUKOpUCTAHHS 1o Tadbnuusax B JIbH.
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Janm po3paxoByloTh HEOOXIAHY KUIBKICTh CBITJIOBUX NPWIAAIB, $KI O

3a0e3mneuyBaai HOPMOBAHY OCBITIICHICTb:

E-k-z-S
N=="~ (1.2)

e

N — KUIBKICT CBITJIOBUX MPHJIAJIB B IPUMIIIEHHI, IIIT;
@ — CBITII0BUH IOTIK JIaMII, JIM;

E — HopMOBaHe 3HaueHHS OCBITIEHOCTI, JIK;

K — Koe(iIlieHT 3amnacy;

Z — Koe(iIieHT HepIBHOMIPHOCTI OCBITIeHHS, 1 — 1,2;
S — oI NPUMIIIEHHS, M2;

1 - Koe(II€EHT BUKOPUCTAHHS;

Jns mpukiany 3poOUMO PO3paxyHOK CXEMarTM4HO HEOOXIHOI KUIBKOCTI
CBITJIOBUX TPHWJIQIIB JUIS OCBITIICHHS KiMHaTH KiMHaTta juisi KOHCYJIBTalllM, 10 Mae
po3mipu 4,4x6,6 M.

JInst OCBITJIEHHS [aHOTO NpUMIlleHHs BuOMpaeMo cBiTUIbHUK CBJ 32Brt
PANEL LED-SH-600-20 6400K 2300JIm (quB.puc.1.1). Lleii CBITUILHUK Ma€ CTYIIHb
3axucty P22, kpuBy cunu cBiTia tumny /l;, K.K.JI. ctaHoBuTh 0,5 (mpukmnan)

BusznadaeMo po3paxyHKOBY BUCOTY ISl IaHOTO TIPUMIIIEHHS 110 (DOPMYITi:
hy, = H—hp, — hs (1.3)

ne h, — po3paxyHKOBa BUCOTa, M;
H — Bucota npuMilieHHs, M;
h,, — BUCOTa poOOYOT MOBEPXHI, M;

hs;. — BUCOTA 3BICY CBITHJIbHHUKA, M.

hy=3-0,8-0=2,2 M.
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JIisi moAanbIioro po3paxyHKy BH3HAUMMO iHAEKC TpumimieHHs. s 1mporo
ckopucTaeMocs Gopmyoro (1):
30

1_(4.4+6,6)2,2 =122

[Torim mo dopmyni (2) BU3HAYAEMO HEOOXIAHY KIUJIBKICTh CBITHJIBHUKIB B

MPUMIILIEHHI:

_300-1.3-1-30

=17,26
0.7:2300

TakuM YMHOM 7151 OCBITJIEHHSI KIMHAaTU MU oTpuMyemo 8 CB/l cBITHIIBHUKHI
JI1st maHOi OCBITIIOBATILHOT YCTAHOBKH PO3PAXy€EMO 1i MOTY>KHICTh MO hopMyIIi

(1.1):
Poy:N'P/l (14)
ne P,y — MOTYXHICTh OCBITJIIOBAJIbHOI YyCTaHOBKHU, KBT;
N — KUIbKICTh CBITUJIbHUKIB B TPUMIIIECHHI,
P, — motyxHicTh nammnu, kBT;

P,y =8-0,032 =0,256 kBt

AHAJIOTIYHO TPOBOAMUTHCS PO3PAXYHOK MJsl IHIIMX HPUMIIIEHb, PE3YyJIbTaTh

3aHOCUMO 10 TabuIll CBITIIOTeXHIYHOT BigoMocTi (logatok B)
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2. EJEKTPOTEXHIYHUMA PO3PAXYHOK OCBITJIIOBAJIBHOI
MEPEXI 10 CTPYMY HABAHTAKEHHASA

2.1 Bu0ip Hanpyru Ta JuKepeJ1 sKUBJICHHSA

Bubip mapameTpiB eJEKTPOXKHUBICHHS € KIIOYOBUM €TaroM IPOCKTYBAHHS
SIEKTPUYHOI Mepexi (iHaHCOBHX ycCTaHOB. [IpaBwiibHE BU3HAYCHHS HOMIHAIBHOI
Hampyru Ta KoHirypamii [Kepena >KUBICHHA O€3MOCEepeIHbO TMOB'sI3aHE 3
HaJIIMHICTIO, CTAaOUIBHICTIO Ta Oe3MepeOiiHICTIO POOOTH BCHOTO EIEKTPUUYHOIO
oOmagHaHHs (BKIIOUAIOYH CHCTEMY OCBITIICHHS, KOMIT IOTEPHY MEPEKY, KaCOBI araparu
Ta CepBEPH, CUCTEMY CUTHAIII3aIlli Ta KOHIUIIIOHEPHE O0JIaIHAHHS).

3 ypaxyBaHHSM XapaKTEPUCTHUK HABAHTAKXCHHS, HABAHTAXKYBAJIbHOI 3JJaTHOCTI
Ta TUIy OyaiBli, B JaHOMY TIPOEKTI BUKOPUCTOBYEThCA OHOGA3HA CHUCTEMA
€JIEKTPOIIOCTaYaHHs 3MIHHOTO CTPYyMY 3 HOMiHaJIbHOIO Harpyroro 220 B 1 yacTororo
50 T'u, BIAMOBIAHO 10 JIIOYMX HOPM E€JEKTPOINOCTAUYaHHS MaJIUX EJICKTPUYHUX
ycTaHoBOK. Lleii BUOiIp € OOIpyHTOBAaHUM 3 TOYKH 30py €KOHOMIYHOCTI, MPOCTOTH
MOHTaXYy, TOCTYITHOCTI O0JIaJHAHHS Ta CYMICHOCTI 31 CTaHJITapPTHUM OCBITIFOBaJIbHUM
oOnamHaHHSIM Ta ToOyTOBUMH nipuiagaamiu. Lls Hampyra € TOCTaTHROO JJIs KUBJICHHS
CUCTEMU OCBITJIICHHS, O(picCHOTO 00JaAHAHHS Ta HU3bKOBOJIBTHUX CHCTEM.

EnexTpornocrayaHHsi yCTaHOBKHM 3/1MCHIOETBCS B1JI MICBKOI EJIEKTPOMEPEXI
yepe3 posnonuibHuii muT (VRU), posramoBanuii Ha mepmomy moBepci. VRU
BKJIFOYA€ aBTOMATUYHI BUMHKa4l, TOJIOBHI BUMHUKAYl, €1EKTPOIIYMIBHUKHU, TPUCTPOI
3aXMCTY BiJ MEpEHANpyry Ta arMOC(EepHUX pO3PsAIiB, & TAKOXK PO3NOAUIbHI IIUHH, SKI
PO3MOIISIOTh HABAHTAXKECHHS MK Pi3HUMHU rpynaMu. CUcTeMa eNeKTPOIOCTadaHHs
BUKOPUCTOBYE cxemy TN-S, sxa 3a0e3nedye ¢i3udHE PO3JIUICHHS HEUTPaIbHOTO
nposigauka (N) 1 3axucHoro npoBigHuka (PE) mo Bciil enexrpuuHii Mepexi, TUM
cCaMHM IIIJIBUIIYIOUYM PIBEHb €JIEKTPoOE3Ieku Ta 3abe3nedyroun cTabiibHy poOoTy
Yy TJIIMBOTO €JIEKTPOHHOTO 00JIaTHAHHS.

3 meToro 3abe3nedeHHs Oe3nepepBHOi pOOOTH KPUTHUYHUX CHUCTEM (CEepBEpHA,

KacHl, OXOpOHHA CHUTHaI3allis, BiJICOHAIVISA) Y pasl aBapiiiHOro 3HECTPYMJICHHS
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nepen0ayeHo pe3epBHE JDKEPENO JKUBJIEHHS — aBTOMAaTU30BaHA CHUCTEMa
oe3mnepediitHoro xuBieHHs (UPS) 3 wacom aBTOHOMHOiI pobGoTm moHaimentie 30
xBuiIuH. Lle 103BoNsie YHUKHYTH BTpaTh JaHUX, 300iB y poOOTI oOimamHaHHS Ta
MOPYIIEHHS! OOCITYrOBYBaHHS KIIIE€HTIB i YaC KOPOTKOTPUBAIUX MepeOoiB y mojaui
Harpyru. J{ng oco0nMBO BaXIUMBUX 30H (CEpBEpHA, OXOpPOHA) JIOJATKOBO
PO3MISAAETHCS MOMKIIMBICTD MiIKIIOUEHHS 0 OeH30- a00 IU3EIbHOTO TeHeparopa sk

PE3EpPBHOTO JHKepea KUBJICHHS TPUBAJIOT ii.

Tabmuus 2.1 — XapakTtepucTuka JKepes >KUBICHHS

. Yac
Tun [ToTyxHIiCTB, Pe3epBHe .
Ne CrnoxxuBau aBTOHOMHOI
»KUBJIEHHS KBT »KUBJIEHHS
po6oTH, XB
CrereMa OcHoBHe
1 OCBITJIEHHSA (Mepexa 5 Hi o
220 B)
OcHOBHe +
2 CepBepHa UPS 2.0 Tak 30
OcHoBHEe +
3 KacoBa 30Ha UPS 1.5 Tak 30
OcHoOBHe
4 OdicHa TexHika (Mepexa 6.0 Hi —
220 B)
5 Oxopo.HHa. OcHOBHe + 0.5 Tax 60
CUTHaJi3aliga UPS
. OcHoBHE +
6 Bigeonarssag UPS 0.8 Tak 30
BenTuisanisa ta Ocrosne
7 KOHII iIOL]lEBaHHH (mepexa 10.0 Hi —
AR 220 B)

Orxe BHOpaHa cucTeMa >UBJIEHHS 3 HOMIHAJIBbHOIO Hampyrooo 220 B,
KUBJICHHSIM BiJ MiChKOT Mepexi, pe3epByBanHsM Binm UPS ta xondirypariero TN-S
MOBHICTIO BIJIMOBIJIa€ MOTpedaM MPOeKTy (PIHAHCOBOI yCTaHOBH, 3a0e3Meuyroud ii
€HEProHE3aNeKHICTh, HAMIWHICTh Ta BIAMNOBIAHICT, CyYaCHUM CTaHAapTaM

€ICKTPOOC3IEKHU.
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2.2 Bu0ip cxemMu KMBJICHHS

PillieHHs 11010 €JIEKTPOXKUBJICHHS € KIIIOYOBUM E€JIEMEHTOM Y IMPOEKTYBaHHI
€JIIEKTPOIIOCTa4aHHs Oy/IiBJl, OCKUIBKA BOHO BH3HAYA€E JIOTIKY IMiIKITIOUYEHHS
HABaHTAXKEHHS, METOJ 3aXKCTY, PIIIEHHS MO0 PE3EPBHOTO KUBJICHHS Ta MOXKJIUBICTb
PO3ILIMPEHHS MEPEKI.

Y (iHaHCOBHX yCTaHOBAaX uepe3 OAHOYACHY POOOTY EJIEKTPONpUIIadiB Ta
€JIEKTPOHHOTO 00JIaIHAHHS JI0 PIIIEHHS LI0J0 €IEKTPOKUBICHHS BUCYBAIOTHCS BUIII
BUMOTH IIOAO0 HAAIMHOCTI, Oe3neKku Ta €Heproe(eKTHUBHOCTI. Y LbOMY MPOEKTI
BUKOPDHUCTOBYETBCSI pajllaJibHe eleKTpornocradyaHHs (puc. 2.1) Ta po3moaia
HaBaHTaXeHHs Ha rpymnu. Llelt meron 3abe3rnedye MpOCTy CTPYKTYPY MEpEexi, JETKY
YCTAHOBKY Ta OOCIIyrOBYBaHHS, a TAKOXK IIBHJIKY JIOKAJII3all1l0 HECIIPABHOCTEN Yy pasi
BUXOJY 3 JIaJy OJTHOTO KOMITOHEHTA.

EnexrponocradanHts 00'€KTIB 3A1HCHIOETHCS Bl MICBHKOI €JIEKTpOMEpex] depes
posnoaunsHuit puctpiii (VRU), po3ramoBanuii Ha nepiiomMy nosepci. Po3noaiibHuit
T orpumye Harpyry 220 B, 50 I'1 1 po3noginse i Ha pi3HI Tpynu GyHKIIIOHATBHUX

HABAaHTAXXEHb, KOXKHA 3 IKUX MA€ BIIACHUW aBTOMAaTUYHUN BUMHKKa4. e no3Boiisie
THYYKO KOHTPOJIIOBATH CITO’KUBAHHSI €JICKTPOSHEPTii, 3SMEHIITYIOYH PU3UK ITOBHOT

BiJIMOBHU BCi€i YCTAaHOBKH U€pe3 KOPOTKE 3aMUKaHHS a00 MepeBaHTaKEHHS JIAHITIOTa.

CXEMA XXMBNEHHA

1-cpas., 220 B, 50Ty

OCBITNEHHA
PO3ETKOBA MEPEXA O®ICIB
CEPBEPHA

KACOBA 30HA

OXOPOHHA CUTHAMI3AHIA,
BIOEOCINOCTEPEXEHHA

KNIMATUYHI CUCTEMKA

TEXHIYHI NPUMILLEHHA

Pucynok 2.1 — Cxema XUBIE€HHS
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Bci rpynu HaBaHTaXKeHHS MOAUSIOTHCS Ha TaKi KaTeropii:

- OcBITIIEHHS. — Tpyna OCBITNIIOBAJIbHUX MPHUIAIB Ha MEPIIOMY Ta JPYyroMy
noBepxax;

- Enextpuuna mepexa oicy — eIeKkTpornocTadaHHs KOMITIOTEPIB Ta 0iCHOTO
00aIHaHHS;

- CepBepHa — okpema JiHid, niakiaodeHa a0 JIbX;

- KacoBa 30Ha — OKkpema rpyna 3 pe3epBHUM JHKEPEIIOM >KUBJICHHS;

- OXopoHHa CUTHAaTI3allis, BIIEOCIIOCTepE:KeHHsT — KuBJIeHHS Bix [IBXK;

- CucreMa KOHJIMLIOHYBaHHS — BEHTHWIALIS, KOHAUI[IOHYBAHHS;

- TexHI4YHE MPUMILIEHHS — TyaJIeT, TEXHIYHE 00JaIHAHHS.

Ko>kHa rpymna ocHalieHa He3alIe)KHUM aBTOMAaTHYHUM IIPUCTPOEM 3aXUCTY, IKUH
HE TUIbKM 3aXWIla€ MEPEXKY BIJI MEpEeBaHTAXEHHA, alie U 3abe3leuye MpocTy
€KCILTyaTallito Ta 00CIyroByBaHHs. 3aXUCT BiJl KOPOTKOTO 3aMUKaHHSI Ta IEPEHANpPyTU
3a0€3MeuyeThCsl aBTOMAaTUYHUMHU BUMHUKAa4aMHU Ta MPUCTPOSIMH 3aXHCTY BiJl BUTOKY
eHeprii (BUMHKa4aMu) y po3NoALIbHOMY miadi.

OcobnmBa yBara mpUIUJIEHA PE3EPBHOMY JDKEpEINy OJKUBICHHS, SKE
3abe3rneuyeThest JkeperaoM OesnepediiHoro xubiieHHs ([BXK). Bcei naliBaknuBinni
MPUCTPOI (TaKl K CEpBEPH, CUCTEMHU OE3MEKH, KACOBI anapaTy TOIO) MIIKIOYEH] 10
JIBX 3 BiZMOBIIHOIO MOTYXKHICTIO Yepe3 HezanexH1 JiHii. [{e 3abe3nedye aBTOoHOMHY
poboTy mpUCTPOiB TpoTaroMm IioHaiimeHmie 30-60 XBUWIMH y pa3l BIAKIIOYCHHS
EJIEKTPOCHEPTii, THM CAMUM TrapaHTYIOUH IIITICHICTh JIAHUX 13amo00iratouu aBapiitHoMy
BUMKHEHHIO.

3 BUIIECKA3aHOTO BIPOBAKCHHS CXEMH €JIEKTPOINOCTauYaHHs Ha OCHOBI
onHoda3Hoi enekrpuyHOoi Mepexi 220 B 3 pagiadbHUM MiIKITIOYEHHSIM Ta PE3EPBHUM
JDKEPEJIOM YKUBJICHHS JUISI KPUTHYHO Ba)KJIMBHX 30H € TEXHIYHO OOTpyHTOBaHHMM. Lls
cxema 3a0e3rneuye HalKpaiuii 6amaHc Mk 6€3MeK010, PYHKIIOHATbHICTIO, THYYKICTIO

YIPaBIIHHS T4 BAMOTAaMU CTaHIAPTIB €JIEKTPONOCTaYaHHs JIsl TPOMAICHKUX Oy/IiBETIb.
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2.3 Bu6ip mapku nmpoBoay Ta crnoco0y npokJaJaHHs.

[IpoBiAHUK — 1€ JpiT, 0 BUKOPUCTOBYETHCA I Mepefadl eNeKTPUYHOI
eneprii. [IpoBig Moxke OyTH TOJTUM, TOJTMM 3aXHUIIICHUM, 130IbOBAHIM HE3aXUIIEHUM 1
130JIJbOBAaHUM 3axXWIICHUM. [OnuMil MpoBii HE Mae Hi 130JII0I0YMX, HI 3aXHCHHUX
00OJIOHOK. 3axuIleHl ToJi MPOBIJHUKM MaIOTh 3aXUCHUM map (0OMOTaHMIA,
OOIUJIeTeHUH, eMalIbOBaHH TOIIO) JUIsl 3a00IraHHs Kopo3ii MpOBITHUKA.

Hei3onpboBaHi 3axuIieHl MPOBIIHUKK TOKPHUTI 130JAIMHUM MmIapoM (Tyma,
IJIACTUK TOWLIO), ajié HE MAalTh 30BHIIIHBOIO MIAPYy JJIA 3aXUCTYy BIJl MEXaHIYHUX
MOIIKO/KEHb. [30/1bOBaHI Ta 3aXMILEHI MPOBIJHUKH MAIOTh 30BHIIIHE TOKPUTTA
(MeTan, TyMa TOIIO), AK€ 3aXUINA€ iX BIJ MEXaHIYHUX yHapiB, a TaKOX BiJ BIUTUBY
BOJIOTH, CBITJa Ta pI3HUX XIMIYHUX peyoBMH. Ha BIIMIHY BiJ HEI30JbOBaHUX
IIPOBIIHUKIB, 1301b0BaH1 MPOBITHUKA MOXKYTh MaTH HE TIJIbKU OJIUH CEPIICUHUK, aje i
KUIbKa CEepJIeYHUKIB, TOOTO BOHM MOXYThb CKJIAJIaTHCS 3 JEKUIbKOX IPOBIIHUKIB,
130JIbOBAHUX OJIUH BiJ] OJTHOTO 1 MOKPUTHUX 3arajibHOI0 3aXHMCHOI0 000JIOHKOIO.

CTpyMOMpOBIIHI KWJIM BUKOHYIOTh TIEPEBOXHO 3 MiJl, aJIOMIHIIO a0o
aJTIOMOMI/JI1 1 HOPMYIOTh 3a 1X mepepizoM. XKuu 3 anmomiHiio nepepizom Big 2,5 1o 16
MM2 BKJIFOYUHO BUTOTOBJISIFOTHCS OJIHOAPOTOBHMMHM, a BEJIMKUX TEpepi3iB — OgHO- abo
6aratopOTOBUMU (CKPYUEHUMHU 3 OKPEMUX JIPOTIB).

MigHi CTpYMOIPOBIAHI KWJIM 3aJ€XKHO BiJ EKCIUTyaTalliHUX BHUMOT [0
MPOBIIHUKIB BUTOTOBJISIIOTh HOPMAJIbHUMH, THYYKUMH a00 OCOOJMBO THYYKHMH.
I'Hyuki 1 O0cCOONMBO THYYKI JKWIM OyAb-SKUX TEpepi3iB  BUTOTOBIAIOTH
0araroipoOTOBUMHU.

3ayie’)KHO BiJl TIPU3HAYCHHS IS 130JIA111 KU KaOeniB, MPOBOMAIB 1 HIHYPIB
MOKYTh 3aCTOCOBYBATUCS Pi3HI COPTHU KaOEIBHOTO Marnepy, F'yMH 1 IJIaCTMacCH.

KaGenbHuil marmip 3aCTOCOBYETbCS ISl 130JISILIT KHJI CUJIOBUX 1 KOHTPOJIBHHUX
kabeniB. [lamepoBa cTpiuka HAKIAAAETHCSI METOIOM OOMOTKHM HAa CTPYMOIIPOBIIHY
KUY 1 TPOCOUYYETHCS Y BaKyyMi HapTOBMM ab0 CMHTETUYHUM MacjoM. [30siiiiHi
TYMU BHUIOTOBIIIIOTh HAa OCHOBI HArypajibHOIO 1 CHHTETHMYHOIO Kay4dyKiB.

XapakTepHOI OCOONMBICTIO TAaKOi 130JAIli € THYYKICTh Ta €JIaCTUYHICTb.
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BynkanizoBaHa ryMa HaKJIaJA€ThCsl CYIUIBHUM IIAPOM HAa CTPYMOIIPOBIIHI KUJIU
ApOTiB, KaOeiB 1 LIHYPIB.

3HaYHOTO MOIIMPEHHS Halyla 130J11is 3 TOMIXJIOPBIHIIOBOTO IMJIACTUKATY, 110
ABJIIE COOOI0 CyMIIl TMOMIXJIOPBIHIIOBOI CMOJHM 3 PI3HUMHU IuTacTU(IKaTOpamH,
crabumizaropamu 1 ¢apOHukamu. Jlo mepeBar IIIacTUKATy HAJEKUTh MOTO
HETOpIOYICTh, BOJIOTO- 1 MAaCJIOCTIMKICTh, JOCTaTHA THYYKICTh 1 €JIaCTHYHICTb.
CyminpHa TIacTMacoBa 130711 3aCTOCOBYETHCS B CHJIOBUX KaOelsiX, MpoBOMax 1
HIHypax.

Jnst 3axucty 13071011 Bl i1 CBITJIa, BOJIOTH, XIMIYHUX PEYOBHUH, a TAKOXK IS
oOepira”Hs BiJ MEXaHIYHUX 1 OUIBIIICTH JPOTIB, KAOENIB 1 MIHYPIB 3a0€3MeUy0ThCS
000JIOHKaMH.

EnexrponpoBojika - 11e CyKyIHICTh MPOBOIB, KaOEIIB Ta X KOHCTPYKIIH s
KPIIJICHHS, MIATPUMKH Ta 3aXUCTy. 3aJleKHO B THUIY MOHTaXy, BHYTPIIIHI
EJIEKTPOMOHTAKHI pOOOTH MOXKHA PO3IIIUTH HA BUIUMI Ta IpuxoBaHi. [[o Buanmmx
MOHTKHHUX pOOIT BITHOCUTHCSI MOHTAK ITPOBO/IIB HA CTIHAX, CTENAX, OaliKax Ta IHIIHUX
KOHCTPYKTUBHUX TMOBEpPXHsIX. J0 cTamioHapHUX MOHT@XKHHX pOOIT BITHOCUTHCS
MOHTaX KaOeliB, Kl KOPCTKO BOY/IOBaHI B KOHCTPYKIIIFO OyIiBil (HampuKIad, Mif
IapoM MITYKaTypKH ad0 B KOHCTPYKIIIT MIJJIOTH).

[Ipu BU3HAUEHH] TUITY MOHTaXy HEOOXITHO BPaXOBYBaTH Taki (DaKTOPU: YMOBH
MPUMILIEHHS, PU3HAYEHHS! MPUMIIIECHHS, XapaKTePUCTUKU Ta Mpouec OydiBHULITBA
Oy/IiBIIl, 3pYYHICTh €KCILTyarTallii Ta eKOHOMIYHA €(DEKTUBHICTh. BaKIMBO 3a3HAYNTH,
1[0 TEPMiH BUKOHAHHS €JIEKTPOMOHTAXKHUX POOIT 3HAYHOIO MIPOIO 3aJI€KUTh B1Jl TUITY
MOHTAaXY.

Y Bcix BHIagkax HEOOXIHO JOTPUMYBATUCS BUMOI TIOXKEKHOI Ta
€JIEKTPOTEXHIYHOT Oe3MeKH.

KaGeni Ta apoTM 3 TyMOBOIO Ta IUIACTUKOBOIO 130JISIII€I0 TMOBHHHI OyTH
OCHAIICHI TyMOBHUM a00 TUIACTUKOBUM TOKPUTTSAM JUIA 3aXUCTy 130JIAI1i Bix
MEXaHIYHUX MOIIKOKEHb Ta KOPO31i. 3aXMCHI MOKPUTTS MOBUHHI OyTH BUKOPUCTAHI:

OpOHIOBaHHS Ta 30BHIITHE MOKPUTTH.
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Mepexa BUpOOHHYHUX Ta JOMOMDKHMX Oy/iBeIb MOBHHHA BiJJaBaTH IMepeBary
BIIKDUTHM KOHCTPYKIIISIM: CTaJieBl TMPOBIAHWKHK; Kabem Ta 3aXWCHI MPOBITHUKU;
HE130JIbOBaH1 MPOBIAHUKH, BCTAHOBJIEHI Ha 130JIATOpaxX, KaHajlax, KOpoOKax, Tpyoax;
muHA. BUKOpHCTaHHS MPOBIIHUKIB y KaOensX 1 pyJOHaX PEKOMEHIY€EThCS TIIbKU B
CITBCBKIA MICIIEBOCTI Ta B THUMYACOBUX cCHOpydaX. EJEKTpuyHI yCTaHOBKH
130JIbOBAaHUX MPOBIAHUKIB 0€3 3aXUCTy Ha 130JI9TOpPaX MOXKYTh BUKOPHUCTOBYBATHUCS Y
BCIX HeBHOyXOHeOe3MeyHNX 30HaX, y TOMY YHCII Ha BIIKpUTOMY TMOBITpi. B ocTanHi
POKHU 11€¥ TUT yCTAaHOBKH 3aMIHIOETHCS KaOEJbHOI0 YCTaHOBKOI0. KabenbHa ycTaHOBKa
MOK€ BUKOHYBATHCS 3a JOIIOMOT'0F0 KaOeiB 1 MPOBIIHUKIB, MPOKIAACHUX MO JOBXKHHI
kabeniB a00O MPOBITHUKIB, 200 3a TOMOMOTOIO CIelialbHUX MPOBIAHUKIB.

J11s1 KUTIIOBUX 1 TPOMAJICEKHUX Oy/IiBENIb IEPCTIEKTUBHUM € MOHTAK MPOBITHUKIB
B CIEKTPUYHUX IUIIHTycaX 1 KOBIIAKAX, OCKUIBKM 1€ JO03BOJII€ I1HTErpyBaTu
BHCOKOBOJIbTHI 1 HHU3BKOBOJBTHI MEpEXi. Y JESIKUX KOHCTPYKIIiSX Oy/aiBelb BOHU
MOXYTh OyTH OJHMM 3 HAMOUIbII MPAKTUYHUX BUJIIB 3aMIHHUX yCTaHOBOK. MOHTax
IJIOCKUX TPOBIHUKIB JOMYCKAEThCSI B CYXHUX, BOJOTHMX 1 MOKPHUX HPHUMIIICHHSX.
MoHTaX TMJIOCKUX MPOBIIHMKIB JOMYCKAEThCS B MICHAX, BIJOKPEMIJICHHX BiJ
MJIACTUKOBHX 1 METAJIEBUX TPYO.

VY TyHensix, KaOedbHUX KOHCTPYKLISIX 1 omopax OyaiBedb PEKOMEHIYEThCS
IPOKJIaJIaTH €KpaHOBaHI Kabesi 0e3 30BHIMIHBOI 000moHKU (AABI') 1 HeekpaHoBaHi
kabem (AAI, ABBI, BBI, ABPI, BPI, AAIIIB). Pi3Hi ginsgHku wmepexi
EJICKTPOIIOCTa4aHHsI TTOBUHHI OyTH TpokiiajieHi B 3eMii kabensmu tuny BBB, a B
IpynoBii MepeKi IOBUHHI BUKOPUCTOBYBATHCS MPoBIAHUKY TUITy BBI, mpuxoBaHi mij
[IapOM IITYKaTyPKH.

TakuM YMHOM B SIKOCTI TPOBIIHMKOBOTO MaTepiasy OOpaHi: Ha XUBUIbHY
mepexy — BBb (cunoBuit kabens 3 Migaumu xuiamu y [IBX-1305ms11ii Ta 060510HII,
MPOKJIaJIaHHs B 3eMJI) ; MPOBIJHUKUA Ha pO3MOALTHYY Mepexy - BBB; Ha rpymoy
Mepexxy — [II'B  (BininoBuii THy4YKHH - TYMOBUIN BUTSKHUI), CIIOCIO MPOKIIaTaHHS

3aKpUTHUH.
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2.4 Po3paxyHOK CTPyMY HABAHTAKEHHS Ta PO3PAXyHOK BTPAT HANIPYIH

CrnovaTky po3pi3HsieMO poOoue Ta aBapiiiHe OCBITJICHHsS B MPUMIILIEHHI, TOTIM

IUIAHYEMO PO3TAlIyBaHHS PO3ETOK 1 PO3PaXOBYEMO 3arajbHy MOTYXKHICTH PO3ETOK.

(bopmyna 2.1):

P,os = Npos + 0.06 (kBT) (2.1)

1€ Npos— KUIBKICTD PO3ETOK.

Pyoserox = 6+ 0.08 = 0.36 kBT

ABapiiiHi  OCBITJIOBAJIbHI NpPWIAAM CIIJ BUOMpaTH 3 cepii poOouMx
OCBITIIIOBAJILHUX TMPHUJIAIiB. |HTEHCHUBHICTh CBITJIa ITUX CBITHJIBHUKIB IIOBHHHA
nocsiratu 0,5 B1J IHTEHCUBHOCTI CBITJIa poOOYOT0 OCBITIEHH . Po3paxyiiTe NOTYXHICTh
OCBITJIIOBAJILHOTO MPUCTPOIO JJIsi pOOOYMX CBITHWJIBHUKIB 1 OKPEMO pPO3paxyiTe

MOTYXHICTh aBapIiHUX CBITUIBLHUKIB. (popmyina 2.2, 2.3):

Poy

Poy.p06oqe =N Np06.CBiT. , (2.2)
Pyyasan. = -2+ N 23
oy.asap. — aBap.CBiT. , ( . )

ne N — KITbKICTh CBITWJIBHUKIB Y TIPUMIIIICHHI.

3a TakuM MPUHIMIIOM PO3PAXOBYEMO BCI JIIHIT poOOYOro MIMTKA ¥ 3aHOCUMO

IaHl B 101aTOK [
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3HaYeHHS MOMEHTY BH3HAYA€ThCA TOOYTKOM TMOTY)KHOCTI HABaHTAXCHHS 1
BIJICTaHI 1 3aCTOCOBYETHCS B Mepekax Tepenadi €Heprii, eIeKTPONOoCTa4aHHl Ta
po3MoAi enekTpoeHeprii. MeToa po3paxyHKy KpPyTHOTO MOMEHTY TOKa3aHWi Ha

MAaJTIOHKY. 2.1

L1 L2 L3

P P> P3

Pucynok 2.1 - BusHaueHHsI MOMEHTIB HaBaHTaXCHHS

M = L1'(P1+P2+P3)+L2'(P2+P3)+L3'P3 (24)

®opmyna (2.4) MNOCHIZOBHO 3aCTOCOBYEThCS JO BCIX MJUITHOK MEpExi,
MOYMHAIOYH BiJl TOJIOBHOT JIUISTHKH.

Bu3HauTe MOMEHT HABaHTAKEHHS KOXKHOI IpyNH JiHIN. J[7s 1[bOro mMOMHOXKTE

JOBXXHHY CerMeHTa NpoBiHUKA L Ha MOTykHICTh P y IbOMy cerMeHTi, TOOTO:

M =X Li °Pi (25)

Posrisitnemo po3paxyHok Mepexi aist OV 2 minii.
my = (I + 1) - Poga = (24) + (0,216) = 5,184 kBT * M
Jlami po3paxoBye€MO HaBaHTaXEHHS, 10 Oy/ie TH Ha OCBITIICHHS
Jns mpukiamy po3paxoByeMo poOody i aBapiiiHy MOTYXKHICTh ISl CXOJIB

(HOMEp B CBITJIOTEXHIYHIN BigomMocTi 12)

0,048
Poy,posss = —5— 1 = 0,024 kBT
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0,048
Poy,aBap45 = T -1=0,024 kBt

AHaJNOTIYHO pO3paxoBy€e€MO TS 1HIIKUX KIMHAT Ta 3aHOCUMO JaHl B J]0JaTok B.
HacTynmHuM KpOKOM MM PO3MOAUIAIN PIBHOMIPHO HAaBaHTAXXECHHS HA KOXKHY
JIIHIF0 PoOOYOTo ITUTKA.

Jlami po3paxoBye€MO HaBaHTaXEHHS, 10 Oy/ie TH HA OCBITJICHHS:
Pocs = Pow T Poupa (2.6)
Poez = 3,36 + 1,462 + 1,192 + 3,784 + 0,8 + 1,032 = 11,63 kBT
[lepen  moyaTkOM  pO3paxyHKy  MpPHUBEICHUX  MOMEHTIB  JKUBHIIBHOI
OCBITJIFOBAJILHOT MEPEK1, 3HAUIEMO MOTYKHICTh CUJIOBOTO HaBaHTaKEeHHA. [Ipu bomy
OyZeMO BpaxoByBaTH, IO 3a3BUYail CUJIOBE HaBaHTaXeHHs ckiagae 80% Bix
OCBITJIIOBaJIbHOTO. Tomi 3Hatoud, Mo Po; = 11,63 kBT 1 ckimaBmm mpomnopiiito,
BU3HAYMMO CWJIOBE HAaBAHTAKECHHS:
Peun = 11,63 - 4 =46,52 kBt 2.7)
Toni 3aranbHa NOTYKHICTh TpaHchopmaropa OyJe CTAHOBUTH:

P, = 11,63 + 46,52 = 58,15 kBt

3a pomomoroto (opmynu (2.8) BU3HAUYaEMO MOMEHTH Ha KOXHIM JUISTHIT

KUBUIIbHOT Mepexi. i npukiiaxy BU3BHAYUMO Masg:

Mag = Pip - Las (2.8)

L5 - noBxkuHa Kabelo BiJ TpaHCHOpPMATOPHOI MiACTaHIlT JO BBOAY B OYIiBIIIO,
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MAB = 58,15 -50 = 2907,5 KBT

[ToriM BH3HAYAIOTH IUIONLy TMEPETHHY MPOBIIHUKIB KOXXKHOI AUISHKU
OCBITJIIOBAJILHOT MEPEXK1 1 IIMCHI BTPATH HANPYTH B HUX.

[TaiHHS HAMPYTH B €ICKTPUYHIA Mepexki BIIOYBAETHCS Yepe3 OMip eISKTPUIHUX
npoBigHUKIB. L{i BTpaTh € BaXIIMBUMHU MapaMeTpaMu MPHU MPOEKTYyBaHHI €NEKTPUUHUX
YCTaHOBOK, OCKIJIbKH IIPU NIEPEBUIIICHH1 JOITYCTUMUX MEK BOHH MOXKYTb MPU3BECTH JI0
3HUKEHHS e(EKTUBHOCTI OOJaJiHaHHA, TMEpPeAYacHOr0 BHUXOMYy 3 Jlaay Ta
HEBIJMOBIIHOCTI cTaHAapTaM. JlomycThMi BTpaTH HAaIPyTd B OCBITIIIOBAJIbHIN Mepexi
HE TIOBMHHI TmepeBuilyBaTd 5% Bil HOMIHANBHOTO 3HadeHHs. [li BTpaTtu
PO3MOAUIAIOTECSA TMO-PI3HOMY JUIsl KOKHOI YacTMHU MeEpexXli 1 BpPaxOBYIOThCS B
PO3paxyHKOBIH (popMyIi.

Jna npuknagy 3pobumo pospaxyHok i auisiHku Ab.  Cxopucraemocs

dbopmyoro (2.9):

_ XM+Yam
T cau

S (2.9)

ae S - IepeTHH AaHoi TUITHKA Mepexi, MM,

XM - cymMa MOMEHTIB JAHOTO 1 BCIX HACTYIHHUX IUISHOK 3 TUM K€ YHUCIOM
MPOBITHUKIB, 1110 1 HA JaH1 IUISHII, KBT-M;

¥m - cymMa MOMEHTIB BIATayI>KEHb, 1110 JKUBIIATHCS YEPEe3 IaHy TIISHKY 1 MAIOTh
BIAMIHHE YMCJIO JIIHIM BiJ YKCIa JIHIH JaHOI JUISHKU, KBT-M;

oL - Koe(IIIEHT MPUBEACHHS MOMEHTIB, IO 3QJICKHTH Bij YMCJIa MPOBOIIB Ha
JAHIA TUTSHIN 1 BIATATyIKEeHb ;

AU - po3paxyHKOBI BTpaTy HaMpyTH, 10 TOMYCKAIOTHCS BiJ MOYATKY JAHOI JiHIT
710 KIHIIS BiITATYXKEeHb, %0;

C - xoedili€eHT, IO 3aJICKUTH BiJl HATPYTH MEPEKI 1 MaTepialy IPOBITHHUKIB
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2907,5 + 1,85 - 288,47
SAB == 77 5 = 9,55

Busnagaemo HaiOmmKk4e cTaHIapTHE 3HAYCHHS Tepepidy Kabens B CTOPOHY
30UIBIICHHS 31 CTAaHAAPTHOTO PSAY IS TPOBOJIIB Ta KaOEIIB 3 MiTHUMM KUJIaMU:
1,5; 2,5; 4; 6; 10; 16; 25; 35; 50; 705 95; 120; 150

SCT AB — 16 MM2

3a nonomorotro Gopmynu (2.10) 3HaXoAMMO BTpaTH HANPYTH Ha AUISHIN Ab:

U= (2.10)

U 2907,5 2 50t
AB= 7216 07
Tomi MOXeMO BU3HAYUTH JOMYCTUMI BTPATH HAIPYTH, K1 OyayTh Ha JIJISHII,

noynHarouu 3 Touku b (hopmyna 2.11)
Uss=5-2.5=2.5%, (2.11)

ne 5,0 — Brpatu Hamnpyru B TpaHchopmaropi. [Ipu po3paxyHKy HACTYIHHX
TISTHOK 3aMICTh ITbOTO 3HAYCHHS ITiICTABIIIEMO 3HAUYCHHS BTPAT HAPYTH MOMEPEIHBOT
TIISHKHA.

Ham nepexoaumo a0 murtka podouoro ocsimieHHs: Olll. Po3paxoByemo mionry

NEepeTUHY MPOBOLY s 1 JiHii:

S, = —2=, (2.12)
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Jie o - Koe(lieHT TPUBEIECHHS MOMEHTIB, 1110 3aJI€KHUTh B1J] YMCIIa MIPOBOJIIB Ha
JaHI{ AUISHII 1 BIATATYIHKSHD B TaHOMY BUNAAKy = 1,33;

m; — NpUBEACHUN MOMEHT 1Sl 1 JiHii po6oyoro mmuTKa, KBT-M

UB - po3paxyHKOBI BTpaTH HAMPYTH;

C - koedilienHT, 0 3aJIEKUTH BIJ HAPYTU MEPExXi 1 MaTepialy MPOBITHUKIB B

JAHOMY BHUIIQJIKy = 12.

~1,33-69,44

= = 7 2
Sy 12725 3,07 MM

_ 2
S¢cr. = 4 MM

TakuMm 4MHOM paxyeMo IUIOLI MEPETHUHY Ta 3HAXOAMMO CTaHJAPTHI 3HAYECHHS
JUTst poOOUMX JIIHIN Ta JJIs JTiH1T aBapiiiHOro muTKa (popmyna Ta cama, ajie 3MIHIOETHCS
JMILE TPUBEICHUI MOMEHT JJIsl JIiHIM, a Yy BUIAJKy aBapiiHOTo LIUTKA 1€ ¥ BTpaTH

Hanpyru 6epyTtbes B Toulll [ Un). 3anocumo naHi B nonatok .
2.5 BuOip anapariB 3axucry

BignoBigHo mo cranmaptiB enekrpomoHTaxy IIYE, Bci enexrpuuni mMepexi
MOBUMHHI OyTH OOJIafHaHI TPUCTPOSIMU 3aXUCTY BIJ KOPOTKOro 3aMukaHHs. Lli
MPUCTPOi MOBHHHI 3a0e3MedyBaTH MIHIMAJIBHHMI Yac NMEpepuBaHHs Ta BIANOBIAATU
BUMOTaM BHOIPKOBOCTI. Mepeka OCBITJIICHHS 3axHIEHa 3amo0iKHUKaMU abo
aBTOMaTUYHUMH BUMHUKAYaMH, PUCTPOSIMH, BIIOMUMH SIK 3aXHCHI IPUCTPOI.

3axucHUil TpHUCTPIH — 1€ eJIeKTpUYHEe OONaJHaHHS, SKE aBTOMAaTUYHO
BIJIKJTFOYAE 3aXUIIICHUI JIAHITIOT y pa3i HECIIPABHOCTI.

3axyMCHI MPUCTPOI CIiJI BCTAHOBIIOBaTH, HACKIIBKA 1€ MOXIJIHMBO, Y
JIETKOJIOCTYITHUX MICIISIX, [00 YHUKHYTH MEXaHIYHMX [OIIKO/KeHb. 3axHCHI
IOPUCTPOI CITiJI BCTAHOBIIIOBATH B TAKUX MICISX JIAHLIOTA OCBITICHHS:

— y MICUSX NPUEIHAHHS MEPEXK1 A0 JUKepesa >KUBJICHHS;
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— Ha BBOJIax B OyIMHOK;

— Ha TPYMOBUX HIUTKAX;

— y MICISIX 3MEHIICHHS MEePEeTUHY MPOBOIY B HANPAMKY €JIEKTPUYHOTO
npumMayva.

3axMCHI MPUCTPOi B OCBITIIIOBAIbHIN MEPEKl HE MOBUHHI BCTAHOBIIOBATUCS B
TaKUX MICIISIX:

— Jie TIOTIEpEYHUN Tepepi3 JiHIi 3MEHIIYeThCA MO i1 JOBXKHHI Ta Ha
BIJITATYKCHHSX, SIKIIO 3aXUCHUN NPUCTPId 3axuIIae JUISHKY 31 3MEHIIEHUM
MOTNIEPEYHUM TIEPEPI3OM;

— Jie TIONEpEeYHUM mepepi3 JiHIi 3MEHIIYEThCS MO il JOBKHHI Ta Ha
BIJITATYKCHHSX, SIKIIO 3MEHIICHUN TmonepeyHuit mnepepis He wMenme 0,5 Bix
MIOYaTKOBOTO MTONIEPEYHOTO Mepepizy JIiHii;

- y BIATAIY>KEHHAX JIHIT IJI51 €JIEKTPOIPUIIAJIIB MaJIOl MOTY>KHOCTI, SIKILO
JIHIA )KUBJICHHS 3aXUIIEHA MPUCTPOSIMU 3 HOMIHAJIBHUM 3HAYCHHSIM He Oublie 25 A i
0e3 0OMeKeHb 10 JTIOBXKHUHI Ta MOMEPEYHOMY Mepepizy;

VY Biaramy>KeHHSX BiJl JIHIT JUIs €JIEKTPOINPUIaAiB Majol MOTY>KHOCTI, SIKIIO
JHIA 3aXUIEeHa MPUCTPOSIMU 3 HOMIHAJILHUM 3HAYEHHSM He Ounbine 25 A, ane He
Oinbie 63 A, 1 JOBKHMHA BIATATYKEHHS HE Olnblie 3 METPiB, HE3AICKHO B THUITY
YCTaHOBKHU (KpIM YCTaHOBKH B CTAJIEBUX TPyOax, B IIbOMY BHUIIQJKy JOBKMHA JIHII HE
0OMEXY€EThCS)..

3axuCcHI MpUCTPOT MOBMHHI OyTH BCTAHOBJICHI Ha BCiX (pazax abo moirocax, siki
HE MalOTh HaJIS)KHOTO 3a3€MJICHHS.

OCHOBHOIO XapaKTEPUCTHKOIO ABTOMATUYHUX MPHUCTPOIB € BIIHOUIEHHS MIX
3arajJbHUAM YacOM BiJIKJIFOUEHHS MEPEKI Ta 3HAYSCHHSIM CTPYMY, IO IPOTIKA€ uepes Hel.

B aBrOMarMyHMX TPHUCTPOSIX, OCHAIIEHWX TEIUIOBUM 3aXUCTOM  abo
KOMOIHOBaHMMH BHUMMKAauaMH{, Yac CHpallbOBYBAaHHS 3aJIeKUTh BIJl CTPyMYy
MepEeBaHTAXKEHHS a00 CTPYMY KOPOTKOTO 3aMUKAHHSI: YUM BHIIUN CTPYM, TUM IIBU/IIIIC

ABTOMATUYHUI MPUCTPIN BIJIKIIIOYAE JIIHIIO.



43

ABTOMaTUYHI MPUCTPOi 3 MUTTEBUMH BUMHUKAYaMU CIIPAI[bOBYIOTh TUIBKHU TO/II,
KOJIM CTPYM JIOCSITa€ 3HAYEHHS, BCTAHOBIICHOTO IS BUMHKAYa: IIei CTPyM 3a3BUYail B
6-8 pasiB nepeBUIIye HOMIHAIBHUMN CTPYM.

ABTOMaTHUYHI BUMHKa4l 3 TEIUIOBUMHU Ta KOMOIHOBAaHWMH HEPETyJbOBAHUMU
BUMMKa4YaMU BUKOPUCTOBYIOTHCS JIJIs 3aXUCTY OCBITIIIOBAIBLHOI MEPEXKI, 2 aBTOMATHYHI
BHMMKAYl 3 peryJIbOBAaHUMHU KOMOIHOBAaHUMU BUMHUKa4YaMH BUKOPUCTOBYIOTHCS TIIbKU
B PO3MOAUIbHUX IIUTAX MiJACTaHLINA. 3aXUCHI MPUCTPOI MOBUHHI HAIHHO BIAKIIOYATH
Cepilo3H1 epeBaHTAKEHH Ta 3a11001raTi MOMUIKOBUM CIIPAIIbOBYBAHHSM.

HoMmiHaneHU#l CTpyM 3aXHCHOTO MPHUCTPOIO HE TOBHHEH OyTH MEHIIMM 3a
PO3pPaxyHKOBHM CTPYyM 3aXHUILEHOTO CErMEHTa MEpPEXi, a TaKoX HE MOBHUHEH OyTH
MEHIIMM 32 CTPYM Y CYCIOHIX 30HaX 1 HE IOBUHEH CIPUYMHATH BUMKHEHHS
€JIEKTPO0OIaHAHHS IPU BBIMKHEHH] OCBITJIFOBAJIbHUX MPUIIAIB.

Axmo B madi a6o kopoOilli BCTAHOBIEHO KiIbKa aBTOMAaTHYHUX BUMHUKAYIB 3
TEMJIOBUMHU 200 KOMOTHOBAaHMMHU BUMHKAYaMU, iX HOMIHAJIBHUI CTPYM MMOBUHEH OyTU
3MeHIIeHnid Ha 10-20% 3anexHO BiJl KUIBKOCTI aBTOMarMYHUX BHUMHKAYiB 1
HaBaHTa)KEHHS.

VY pa3i KOpOTKOTO 3aMUKaHHS 3aXUCHUIA NMPUCTPIA MOBUHEH BIIKIIFOUUTH JIHIIO
B HaWKOPOTILIMI Yac 1 BIANOBIAATA BUMOTaM BHOIPKOBOCTI. Y Mepexkax 3axUCTy Bij
NEepPeBaHTAKECHHS 3aXUCT BIJ] KOPOTKOTO 3aMHUKaHHS IMOBUHEH OyTu 3a0e3MeueHUit
HaJIHHUMHU IPUCTPOSIMU, BUOPAHUMU BIATOBIAHO 10 YMOB BaXKJIMBOT'O HABAHTAKEHHSI.

VY Mmepexax 06e3 3aXUCTy BiJ IepeBaHTAXEHHS, B 001alHaHHI 3 0€3M0CePeIHbO
3a3€MJICHOI0 HEUTPAJIbHOI TOYKOK, MNPU BHHUKHEHHI KOPOTKOTO 3aMHUKaHHS B
nBodasHiil a0o TpudaszHiii MEpexi, SIKIO CTPYM KOPOTKOTO 3aMHUKaHHS MEPEBUILYE 3
pa3u HOMIHAJbHE 3HAYEHHS 3arMmo0KHUKAa a00 aBTOMAaTUYHOTO BHMHKA4ya, Mepexka
aBTOMATUYHO BiJIKITFOYA€THCA.

CeneKTUBHICTh TOCATAETHCS, KO Yac CHPallbOBYBAaHHS 3aXHCHOTO MPUCTPOIO
y BEPXHbOMY IIapi MEpexi 3HAYHO TEPEeBUIIy€ Yac CHpPalbOBYBAaHHS 3aXHCHOTO
NPUCTPOIO B HIDKHBOMY Imapi. lJis TOCATHEHHSI CEIEKTUBHOCTI Yac CIpallbOBYBaHHS
OUTBIIIOTO 3aXHWCHOTO MPHUCTPOIO MOBHMHEH OyTHU MPUHANMHI BTPUYl OUIBIIMM 3a Yac

ClIpalilbOBYBaHHA MCHIIOTO 3aXUCHOI'O IIPUCTPOIO.
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VY BciX BHNagKax MOMEPEYHUU Mepepi3 NMPOBIAHMKA HE3aXHIIEHOiI YacTUHU
MOBUHEH BUTPUMYBATH PO3PAXYHKOBHM CTPyM KOPOTKOTO 3aMHUKaHHS 1 He OyTu
MEHIIUM 3a IONEepeyHuil mepepi3 MpOBiTHHMKA IMICIs 3aXMCHOTO mpucTtporo. He
BCTaHOBIIIONTE 3aXHCHI Ta PO3'€JHYBaJIbHI MPUCTPOT HA HEUTPATbHHUX MPOBIIHUKAX, 32

BUHSTKOM JIETKO3aMMHUCTHUX MICIIb 3 IBOIIPOBITHUMH JIIHISIMH.

[Tpu npoekTyBaHHI 3aXUCHUX MPUCTPOIB BaXKKO OJTHOYACHO BUKOHATH JIB1 Pi3H1
BUMOTH: 3a0€3MEUNTH BIJICYTHICTh TMOMWJIKOBUX CHpallbOBYyBaHb 1 HaAliHICTb
CIIpallbOByBaHHs HE TUIBKH B pa3l KOPOTKOTO 3aMHMKaHHS, ajie 1 B pa3l BIJIHOCHO
HEBEJIMKOTO NIEPEBAHTAXKEHHS. Y MEPEKax 3aXUCTY BiJl IEPEBAHTAKEHHS 3alI001)KHUKH
1 aBTOMaTU4YH1 BUMUKa4l MOBUHHI OyTH 00paH1 3 HOMIHAJIbHUMU 3HAYE€HHSMH, PIBHUMU
a00 ONM3BKHUMU /10 PO3PAXYHKOBOIO poOOUOTo CTPyMy MEpeki, TOOTO BOHM IMOBUHHI

BIJINOB1JIaTH HACTYITHIM MPONOPUINAHINA 3aJI€KHOCTI:
L>1, 1>, (2.13)

ne I, — cTpyM miaBKoi BCTaBKH, A;

[, — cTpyM po3’eqHyBaua aBTOMaTUYHOTO BUMHKaUa, A;

I, — po3paxyHkoBull CTpyM, A.

[lepeBipka BiAMOBIMHOCTI MPUCTPOIO 3aXUCTY BIJ TEPEHANPYTH BKIIOYAE
pPO3paxyHOK CTPYMYy B KOXKHIM CEKIIli JKepelsia >KMBJICHHSI, PO3MOJULY Ta MEpexi, a
MOTIM BHOIp CTPYMY 3aXHCHOTO IPUCTPOIO HA OCHOBI LILOTO CTPYyMY, TOPIBHSIHHS HOTO
3 HOMiHaJIBLHUM cTpyMoM Idd BuGpanoro kabento abo mpoBiTHUKA.

[Ipu po3paxyHKy CTpyMy KOPUCTYIOTbCS HACTYITHUMU (HOPMYJIaMHU:

U1t TprudazHoi MEpeki 3 HyJIeM

P

[=——,
\/§-Uﬂ-c05(p

(2.14)

JUTSL KOOKHOI 3 pa3 1BO- Ta Tpuda3zHOIMEPEKI 3 HyJIEM
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R (2.15)

U, -cosgo’

Jie COSQ - KOe(DIIIEHT MOTYKHOCTI HABAaHTAKCHHS,

U,, Uy — BIANIOBIAHO JIIHIMHA Ta (pa3Ha Hanpyra Mepexi, kB;

P — akTuBHMII omip HaBaHTaXeHHs, KBT.

3pobumo BuOIp CTpyMy aBTOMATUYHOTO BUMHKaya Ta HOTO MEPEBIPKY s
sk Ab (popmyna 2.14). 3aranbHa NOTYKHICTh 1€l QUISIHKU ckinagae Pp,=58,15
kBT. TpancopmaropHa MiaCTaHLId 3HAXOAUThbCS NMOOIM3y OyniBial Ha BiacTtaHl 50

meTpiB. [loryxHicTs Tpanchopmaropa = 400 kB-A; cos@=0,95; kc=0,9. Toni:

B 58,15
v3-:0,38-0,95

IAB = 92,99A

[3 aBTOMaTHYHUX BUMHKaU1B BAOUPAEMO TPUIIOIIOCHUI aBTOMaTUYHUI BUMHUKa4
tunty VA77125125, mo mae ctpym anapary 3axucty [A3. = 125 A. Jlnsg kabemo BBB,
110 MPOKJIAJAETHCS B MOBITPI 1 Mae 101y nepepizy xuit 10 MM2 TpuBano 10MyCTUMHMA
CTpYM CcTaHOBUTH [;; = 103 A.

Jnst miHIM muTka pododyoro ocBITIeHHS (GopMmysa 3MIHIOEThCs. s mpukiamy

po3paxoByemo 1 miHito.

_ _ bk
I, = Ugcosp (2.16)

Jie CosQ - KoedilieHT MoTyKHOCTI HaBaHTaxkeHH (0,95);
Ug, — ¢ha3na Hanpyra mepexi, KB (Ha ganiit gurstami 0,220 kB);
P; — akTHBHUH Omip HAaBaHTaXKEHHS, TOOTO MOTYXHICTh MEPIIOI JIHIT IIHUTKA

po00YOro oCBITICHHS, KBT

3,36

L, =——  =16,07A
170,22-0,95
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[To acoprameHTy aBTOMAaTMYHUX BHUMHUKA4YiB BHOUPAEMO TPHUITOTIOCHUIN
aproMarnuHuil BUMuKad tuny BMS412-C20, mo mae ctpywm anapary 3axucty [A3. =
20 A. [Ina xabemto BBB, 1o npokiagaeThest BIAKPUTO 1 Ma€ TUIONTY TIepepi3y K 4

2 . _
MM*~ TPUBAJIO JOMYCTUMHI CTPYM CTAaHOBUTH [ =44 A

OTxe st aAMIHICTpaTUBHOL Oy/IiBIII PO3PaXxOBYEMO CTPYMH arapariB 3aXUCTy
Ha KOXHIM IIISHII TPYIIOBOi, PO3MOALIBRYO] Ta )KUBUIHHOI MEPEK Ta 3aHOCUMO JIaH1 B

nonarok I

2.6 Po3paxynok pe3epBHoro s;kusjenns (UPS, /II')

PesepBHe enexTpokuBiIeHHS A7 (IHAHCOBHX yCTAaHOB € OCHOBHOIO BHMOTOIO IS
3a0e3neueHHs 0e3nepediiHoT poOOTH OCHOBHUX CUCTEM, SIK CEPBEPH, KACOBI armapary,
CHUCTeMH CHUTHaji3amii Ta BimeocnocTepekeHHs . OCHOBHA (YHKIlS pPE3epBHOTIO
€JIEKTPOKUBJICHHS TMOJISITa€ B MIIATPUMII HOPMAIbHOI POOOTH HAaBAaHTaXXEHHS B pasi
HECIIO/IIBAHOTO BIIKJIFOUEHHS OCHOBHOTO JIXKEpEIia KUBJICHHS .

Jlmst 11bOTO B MPOEKTI BUKOPHUCTOBYIOTHCS JBAa OCHOBHUX THIH JIKEpPET
PE3EpPBHOTO  JKUBIICHHS: JoKepena OesmepebiiiHoro kuBneHHs ([ABX) nmns
KOPOTKOYACHOTO 3a0e3redeHHsi Ta au3enb-renepatopu (AI') nmns moBrorpusaioro
pe3epBHoro xuBieHHs. JBXK no3Bonsie 0e3 3aTpUMKU MEPEKIIOUUTH KUBJIEHHS Ha
BHYTPIIIHIN aKyMyJIsiTOp, TOA1 SIK TE€HEpaTop 3allyCKAae€TbCsl 3 MEBHOK 3aTPUMKOIO
(3a3Buyait Big 10 mo 30 cekyHna) micisi BUSIBJIEHHS NaAiHHSA Hanpyru B mepexi. e
MeToj 3a0e3neuye Oe3neKy AJaHuX, 3arnooirae 3005iM y KpUTUUHO BXKIIMBUX CHCTEMaX
Ta MATPUMYE HOPMAJIbHY POOOTY B pa3i BIIMOBHU €JIEKTPOMEPEKI.

[lepmiM KpOKOM y PpO3paxyHKy € BHU3HAYEHHS HEOOXIJHOI pe3epBHOI

MOTYKHOCTI JIJIs1 KOXKHOT KPUTHYHOI cucTeMu. @opMysa po3paxyHKy Taka:

Ppes = ?=1 Pi (218)

A€
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Pyes — CymMapHa NOTYXKHICTb, IKy Ma€ IOKPUBATU PE3EPBHE JUKEPEIIO JKUBIIEHHS,
KBT;

P; — OTY>XHICTb 1-TO CIIOKMBAYa, 110 BUMAarae pe3epByBaHHs, KBT.

Y Hamomy BHIAJKy pe3epByBaHHs MOTpeOyroTh: cepBepHa — 2,0 kBT; xacosa
30Ha — 1,5 kBT; oxoponna curnamizaiisa — 0,5 kBt; Bizeocnocrepexenus — 0,8 kBT.

Tomi 3aranpHe HaBaHuTtaxeHHsa 11t UPS cTaHOBUTE:

Ppe=2,0 +1,5+0,5+ 0,8 = 4,8 kB.

[Ticns 1bOro BHU3HAYaeTbCd HEOOXIHA €MHICTh akymyisaTopiB UPS, ska
3a0e3MeYnTh aBTOHOMHY POOOTY MPOTATOM 3a/aHoro yacy (Hanpukiaa, 30 XBUIWH).

Po3paxyHOK 371HCHIOETBCS 32 (HOPMYIIOIO:

_ Ppes t*1000
C = BT (2.19)

ne:

C — eMHICTBh aKyMyJISITOPHOI OaTtapei, A Tox;

t — yac aBTOHOMHOiI poOOTH, TOJ;

U — nanpyra 6arapeii, B (qacto 48 B a60 96 B y 3anexnocti Big UPS);
n — KKJI UPS (npunyctumo 0,9-0,95).

[TincraBumo 3HaueHHs: P pe3 =4,8 kBt, t = 0,5 rox, U =48 B, n1=0,9:

_4,8-0,5:1000
T 4809

C ~ 55,56 A'roxn

Otxe, UPS noBunen OyTu ocHaileHui Oarapeero He MEHII HIXK 56 A-rox (3
ypaxyBaHHsM pe3epBy — = 60 A-ron). SKIIo BUKOPHUCTOBY€ETbCS akymyJsaTop 12 B,

TOJIl TAKUX Oarapeit moTpiOHO:

USal"aJ'lea _ 48

n = 2 = — =4 [mIT. MOCJIJIOBHO.
Ua}cyMmeTop 12
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VY pasi TpuBagoro 3HeCTpyMIIeHHs NOTpiOeH au3enbHuil reneparop (AI), skuit
Mae 3a0€3MeYNTH BCIO KPUTHYHY IMOTYKHICTh T YaCTHHY HEKPUTUIHUX HABAHTAKEHb.

Horo noTyxHiCTh po3paxoByeThes 13 3anacoM 25—-30%:

Ben = Ppe3 (1 + Kyap) (2.20)

Ac
K3ar1 - 093

P.. =48 -13 =624 «Br.

Buxonsiun 3 BUIIECKa3aHOTO BUOMPAEMO TEHEPATOP MOTYKHICTIO HE MEHIIIE 6,5
kBT, 3 aBromMarMuyHMM 3alyCKOM NpH 3HUKHEHHI Mepexi. Y peallbHUX yMOBax
pexoMmeHyeThesi BuOparu JII' Ha 7-8 kBT, BpaxoByroun BTparH, IMyCKOBI CTPyMH 1

noTpely KUBUTU YAaCTUHY 0(ICHOTO 0ONaIHaHHS.
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BUCHOBKMU

VY po6oTi npeAcTaBiIeHO NPOEKT eHEeproeeKTUBHOI CUCTEMHU OCBITICHHS MJIs
(iHAaHCOBMX YCTaHOB, SKa BIAMNOBIJAE Cy4YaCHUM BHMOTaM J0 KoMQOpTY,
eHeproeeKTUBHOCTI, Oe3meku Ta HamaiiHoCcTi. [Ipu peamizallii nMpoekTy BpaxoBaHO
TEXHIYHI Ta HOPMATHBHI BHMOTH JO OCBITJICHHS aJMIHICTPAaTUBHHUX IPHUMIIICHb.
30kpema, MpoaHaT30BaHO JiF04i HOPMH OCBITJICHHSI, TIOKa3HUKH OCBITIIFOBAJILHOTO
CEpellOBUIllA, THUMH CBITWIBHUKIB Ta iX XapaKTEepUCTUKU MPHU BHUKOPUCTAHHI B
0aHKIBCHKHX YCTAHOBAaX.

[IpoekT siBNsie cO00I0 NBOMOBEPXOBY OyiBIIO AJisl (DIHAHCOBOT YCTAHOBH, SIKa
BKJIIOUa€e B ceOe pi3Hi (YHKIIOHAIbHI 30HU: BiJl KACOBOI 30HHU Ta CEPBEPHOI KIMHATU
no odiciB, koH(pEpeHI-3aJiB, apXiBiB Ta TEXHIYHUX mpuMilleHb. lle Bumarae
PETENBHOTO MIAXOAY 10 BHUOOPY CHCTEMHU OCBITJICHHS, THUIIIB OCBITIIOBAILHUX
IPUJIAJIB, JHKEpEN CBITJIA Ta aBTOMAaTU30BAHOTO OOJIaJIHAHHA. 3 ypaxyBaHHSM YMOB
eKCIUTyaTallli Ta BACOKUX BUMOT JI0 30pOBOT0 KOM(MOPTY CIIBPOOITHHUKIB Oy710 0OpaHO
CHUCTEMY IITYyYHOTO OCBITJICHHS Ha OCHOB1 CBITJIOMIOAHUX CBITHJIBHHUKIB, fIKi, KpiM
BHUCOKOI CBITJIOBIJIJIaul, TaKOX BIAPI3HAIOTHCS JOBrFOBIYHICTIO, CTaOUIBHICTIO Ta
€KOJIOTTYHICTIO.

byno mnpoBeaeHO aHaji3 CydacHMX TEXHOJIOTiM OCBITJICHHS, TOPIBHSHO
TpaaulliifHI JaMIyd 3 Cy4aCHUMHU CBITJIOJIOAHUMHU CHUCTEMaMH, IO IiITBEPIUIIO
nepeBary octaHHiX. CBITJIOAIOIHI CBITUILHUKY MiA10paHO 1HIUBIyaIbHO BIATIOBITHO
0 THUIYy KOXXHOTO TPUMIIICHHS, TO€IHABIIM PIBEHb OCBITIEHOCTI, 1HAECKC
KOJIbOpoOTiepeaayi, KOJNIpHY TeMIeparypy Ta HEOOXIJHUM CTYIiHb 3axXUCTy. Takox
3aIJTAHOBAHO BCTAHOBJICHHS 1HTEICKTYaJbHUX KOMIIOHCHTIB YIPABIIHHS: JaTYUKIB
pyXy, TalMepiB Ta pEryiasTopiB IHTEHCUBHOCTI JUIsl aBTOMAaru3allili yIpaBIIIHHS
OCBITJICHHSIM Ta I1Ie O1IBIIOI €eKOHOMIT eHeprii.

B pamkax mpoekry Oyno TpOBEIEHO KOMIUIEKCHUH pO3paxyHOK IPOEKTY
OCBITJICHHSI 32 METOZIOM Koe(illieHTa BUKOPUCTAHHS, 1 pe3yJbTaTu MiATBEPAWIN, 11O
OTpYMMaHI TMapaMeTpPu OCBITICHHS BIJMOBIJAIOTh YWHHUM HOpMaMm. Po3paxyHOK

OXOIUTIOBAB YCl AUISHKM TPOEKTY 1 BU3HAUYMB KIJIbKICTh CBITHJIBHUKIB, HEOOXIAHY
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MOTYXHICTh, BHUCOTY TIJBICY Ta KoedilieHT Oe3neku. Pe3ynbratd po3paxyHKy
MOKa3yoTh, MO oOpaHa CHUCTEMa OCBITVICHHsI 3/aTHA 3aJ0BOJLHUTH HOPMATHBHI
BHMOTH JI0 OCBITJICHHSI 3 HAHKPaIIOl0 €HeproeeKTUBHICTIO.

OnHouacHO Oyau BHKOHAHI €JNEKTPOTEXHIYHI PO3pPaxyHKH, BKIIOYAIOUU
BU3HAYEHHSI CTPYMY HABAaHTAKEHHS, PO3PAaXyHOK BTpPAT HAINPYTH, BUOIp MEPETUHY
IPOBITHUKIB 1 THMY KaOear, a TaKoXX BHUOIP 3aXMCHUX IMPHUCTPOIB BIAMOBIIHO 0
«IIpaBua eNneKTpOTEeXHIYHOT Oe3meKkW» Ta IHIIMX HOPMAaTUBHUX JIOKYMEHTIB.
Po3po0ieHo CTPYKTypy €NEeKTpOINOCTa4aHHs 3a (PYHKI[IOHAIBHUMH TpyIaMH, M0
3arno0irae MepeBaHTAKEHHIO Ta 3a0e3levyye THYUYKICTh B YIPABIIHHI €JIEKTPUYHOIO
Mepexkero. OOpaHo cxemy enekrporoctadyaHHs TN-S, ska MIAXOAUTh IS
aJMIHICTpaTUBHUX Oy/iBENb 3 BUCOKMMHU BUMOTAaMH 0 enekTpoOesneku. Ll cxema
3abe3rneuye (pizuuHe po3ALICHHS poOOUMX 1 3aXMCHUX MPOBIJHUKIB MO BCIH JTOBXKHUHI
MEpexXi, M0 TMO3UTHUBHO BIUIMBAE HA CTAaOLIBHY pOOOTY YYTIMBOTO OOJIaTHAHHSA
(oco6muBO cepBepiB Ta KOMI'IOTEPHOTO OOTaTHAHHS).

Ocob6nuBa yBara mNpuJIJICHa OpraHi3alii Pe3epBHOTO E€JIEKTPOINOCTAaYaHHS B
KPUTUYHUX 30HAX (CepBEpHa, KacoBa 30HA, CHUCTEMa OXOPOHHOI CHTHami3allii,
BIJIEOCIIOCTEPEKEHH), 5Kl OOJaJHaHI MNPUCTPOSIMU Oe3nepedItHOro0  KUBJICHHS
(IbX). Ile 3abe3neuye aBTOHOMHY po0OOTYy OOJagHAHHS B pa3l BIIKIIOUCHHS
€JIEKTPOCHEPrii, 3amobiraround BTpaTi iH(oOpMaIli, MOMIKOMKEHHIO 00JaHaHHS a00
NepepUBaHHIO 00CITyTOBYBAHHS KJIIEHTIB.

BiamoBinmHO 10 BCIX pe3yibTariB PO3paxyHKIB, Oyaud OOpaHi aBTOMaTH4YHI
3aXMCHI TPUCTPOI, [KI BIANOBIAAIOTH BUMOTaM JO PO3PAaXyHKOBOIO CTPyMy Ta
MepeTuHy Kabelo, a TakoX BHUMOraM JO BHOIPKOBOCTI Ta CEJIEKTUBHOCTI,
3a0e3Meuyoy TUM cCaMUM Oe3MeYHy Ta CTaOUIbHY POOOTY BCIET €IEKTPUUYHOT CUCTEMH.
Bubip tumy kabemnto Ta cnmoco0y MOHTaXy 0a3yeThCs HA TEXHIYHUX Ta €KOHOMIYHUX
HOpMax, 10 3a0e3MeuyIOTh MOKEKHY Ta €JICKTPOTEXHIUHY O€3MeKy.

Takum ywHOM, JaHa poOOTa BUPINIYE NPAKTUYHY 3a1ady MPOCKTYBAHHS
€KOHOMIYHO1, HaJ[IHHOI Ta 06€3MeYHOT CUCTEMU OCBITJICHHS JJIsi (DIHAHCOBUX YCTAHOB.
Po3po0bnene pimieHHs HE TIJIBKHA BIAMOBIIA€ CyYacCHUM CTaHIApTaM 1 HOpMaMm, aje i

CTBOpIOE KOMGMOPTHI YMOBHM Tpalrli sl CHiBPOOITHUKIB, 3HUXKYE CIIOKUBAHHS
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€JIEKTPOCHEprii, 3MEHIIy€ BIUIMB HA HABKOJIMWIIHE CEPEIOBHINEG 1 MOxke OyTh
PO3IIMPEHE TSl BIPOBAHKCHHS HAa aHAJIOTIYHUX 00'ekTax. Pesynbratu gaHoi podotu
MOXYTh CIIY’KUTH OCHOBOIO JJISI MOJIEpHI3aIlli CHCTEM OCBITJICHHS B (pIHAHCOBHX 1
aAMIHICTpaTUBHUX yCTaHOBaX, a TaKOX JUIsi 3aCTOCYBaHHS 1HHOBAIIHHUX

eHepro30epirarourx TEXHOJOT1M B IPOCSKTHIM MPAKTHII].
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1. THEORETICAL BASIS FOR ORGANISING ENERGY-
EFFICIENT LIGHTING OF A FINANCIAL INSTITUTION

1.1 General information about the design object

The object of design is a two-storey building that performs administrative,
operational and financial institution functions. The bank's building is outdated and
cannot serve in full. It needs to expand the range of banking services, increase the
number of customers and comfort for them, the growth in the volume of documents
processed and the introduction of modern digital technologies meant that it was
necessary to modernise the internal power supply systems, especially lighting, in
accordance with current Ukrainian norms and EU standards.

The bank's building is rectangular in shape, with overall dimensions of 27 x 14m.
The total area is 700 m?, of which 370 m? are on the ground floor and 330 m? on the
first floor. The structure consists of monolithic reinforced concrete floors and columns,
as well as internal partitions made of solid brick. The windows are metal-plastic with
double-glazed windows. The exterior walls are insulated with a hinged-ventilated
facade system, which ensures stable thermal performance at any time of the year.

The height of the first floor varies from 3 to 3.2 metres, and the height of the
second floor is 3.1 to 3.3 metres. The building provides comfortable working
conditions for employees and customer service.

The ground floor includes:

- central hall and customer service area;

— cashier's premises;

- security room;

— technical premises;

— waiting area;

- server room;

— bathrooms.

The second floor includes:

— offices of the management and service departments;



a meeting room;
archive for storing documents;

a technical room for ventilation systems and uninterruptible power

kitchen;

bathrooms.

All offices are equipped with computers, bank terminals, special electronic

equipment, office equipment, internal data networks and energy-saving lamps.

At the time of design, power grids are operated with an exceeded service life,

which causes a number of problems:

overloading of socket and lighting groups;
uneven distribution of loads;

lack of modern automatic protection devices;
outdated light sources with low efficiency;

Lack of integration with automated control systems.

The nominal voltage of the power grid is 220 volts and the frequency is 50 Hz.

Power supply is provided from the city power grid through the input panel on the

ground floor. The power supply system is TN-S type. The total load of the facility is

about 25-30 kW, taking into account all systems: lighting, IT equipment, fire alarm,

ventilation and air conditioning systems.

The load is divided into separate groups:

general lighting;

computer network;

equipment of cash desks and server rooms;
security and video surveillance system;

ventilation and climate control.

The following is planned as part of the modernisation of the power supply system

complete replacement of the lighting network with LED lamps;

implementation of an energy-efficient lighting system with intelligent

control (timers, motion sensors, automatic lighting control);



- Installation of modern switchboard equipment with selective automatic
protection;

- Connecting redundant power supplies to ensure uninterrupted operation
of critical systems (cash registers, servers, security systems);

- Integration of energy measurement systems with remote monitoring
capabilities;

— installation of low-current networks for telecommunications, alarm and
access control systems.

For financial institutions, a power supply system of the

TN-S, which starts from the switchboard and separates neutral (N) and protective
earth (PE) wires along the entire length of the network. This system is recommended
for office and administrative buildings where equipment sensitive to power quality is
used and where there are increased electrical safety requirements.

The advantages of the TN-S system are as follows:

— Increased electrical safety - reduced risk of electric shock due to
individual PE protective conductors that provide a safe escape route in the event of
insulation damage.

— Compatibility with electronic equipment - no current flows in the
protective conductor (also in the case of TN-C or TN-C-S), which ensures stable
electrical characteristics. operation of computer, banking, telecommunications and
server equipment sensitive to interference and voltage fluctuations.

— Compliance with European standards - TN-S underpins most of the
current EU regulations for building infrastructure, including those requiring integrated
building management systems (BMS).

- Selective protection functions - separate earthing cables allow the
automatic disconnection system to function correctly in the event of a short circuit or
overload, thereby increasing the reliability and controllability of the network.

Thus, the use of the TN-S system ensures compliance with the current standards
(DBN B.2.5-23:2010, PUE) and guarantees safe operation of electrical equipment,

stability of power supply and integration of modern energy-saving technologies.



Conclusion The aim of the project is to create a reliable, secure and energy-
efficient power supply system for a financial institution that would guarantee
uninterrupted staff operations, compliance with regulatory requirements, reduced

operating costs and scalability for future infrastructure development.

1.2 Light microclimate in financial institutions

The light microclimate is a set of lighting characteristics that create comfortable
conditions for a person's visual work in a room. It is determined by the illumination,
uniformity of the light flux, absence of glare, appropriate colour spectrum of light
sources and the ratio between natural and artificial light.

These metrics are particularly important for financial institutions, where most
employees spend long hours at the computer processing documents, handling money,
or interacting with customers.

In financial institutions, where employees mainly perform visual tasks related to
documents, computers and banking equipment, lighting requirements must comply
with the applicable standards: DBN V.2.5-28:2018, DSTU BN V.2.5-28:2018, DSTU
BN V.2.5-1:2014.

Table 1.1 - Recommended lighting levels in financial institutions

. Minimum
Ne Premises. . o Note
illumination, lux

High accuracy of

Cash desk,

1 _ 500-750 document
customer service
management
Workstations Avoids glare on

2 500

with a PC the screen

Customer waiting
3 200-300 Comfortable stay
area




' Minimum
Ne Premises. . Note
illumination, lux
Minimum
4 Server room 300 required for
maintenance
Corridors, General
5 100-200 . '
passages orientation
Meeting rooms, Depending on the
6 . 300-500
archives purpose
Bathrooms, Tempora
7 . 100-150 .p Y
technical rooms residence

In addition to sufficient light levels, uniformity is also important. An
insufficiently even distribution of light can cause visual fatigue, reduce productivity
and increase the risk of errors. To ensure visual comfort, the uniformity of lighting
should be at least 0.6 (the ratio between the lowest light level and the average light
level on the work surface). Another important component of the light microclimate is
the limitation of direct and reflected glare.

Glare can be caused by poorly placed luminaires and reflections from shiny
surfaces (monitor screens, glass tables, etc.). According to the standards, for
workplaces requiring prolonged visual work, the (UGR) value should not exceed 19.
Another aspect is the choice of colour temperature and colour rendering index (Ra) of
the light source.

In financial institutions, it is recommended to use neutral white light with a
colour temperature of 4000 to 5000 K, which helps to increase concentration and work
efficiency. The colour temperature index should not be lower than 80 to ensure natural
colour reproduction, which is especially important when working with documents and

notes. Particular attention should be paid to the location of natural light.



Natural light has a positive effect on employees' psychological well-being,
reducing fatigue and energy consumption throughout the day. Financial institutions are
advised to provide adequate natural light in the workplace, where technically feasible,
and to comply with the standards of the UGR.

Conclusion The lighting microclimate in financial institutions should be as
comfortable as possible and meet regulatory requirements for lighting levels, visual
safety and energy efficiency. This can be achieved through the use of modern light
sources, proper placement of lighting fixtures and the introduction of automated

lighting control systems.

1.3 Overview of existing lighting systems

The lighting system is a key part of any building's electrical infrastructure. In
financial institutions, where administrative activities require significant visual effort,
the quality of lighting not only affects employee comfort, but is also directly related to
work efficiency, accuracy of operations and security.

Existing lighting systems can be divided into two main categories: traditional
(outdated) and modern (energy-saving).

Traditional lighting systems

Traditional lighting systems include:

- incandescent lamps;

- fluorescent lamps (fluorescent tubes, fluorescent panels, compact
fluorescent lamps);

- gas discharge lamps (mercury lamps, sodium lamps, metal halide lamps).

Advantages.

- low cost of equipment

- easy replacement and maintenance.

Disadvantages.

- low efficiency (light output)

- high energy consumption

- significant thermal impact



— limited service life

- operational problems (especially fluorescent lamps and mercury lamps);

- frequent flickering and dimming of the light flux.

Many financial institutions are still using these systems, despite their energy

efficiency being significantly lower than their modern counterparts.

Modern solutions are mainly based on LED technology, which is gradually

replacing traditional light sources due to its technical and economic advantages.

Advantages of LED lighting:

- High luminous efficiency (up to 100-130 Im/W and more);

- Long service life (50,000 hours or more);

- Low heat generation;

- Environmentally friendly (mercury-free);

- High stability of the luminous flux;

Disadvantages.

- Higher initial cost (paid for by energy savings);

- The need for high-quality installation to prevent overheating.

Modern systems also support integration with building automation management
systems (BMS), which allows flexible lighting control depending on working hours,

occupancy, natural light and other conditions, as well as reducing the load on the power

grid during peak hours.
Table 1.2 - Comparison of the main types of lighting sources
_ . o Colour -
Type of light Efficiency | Service life, . The ability to
rendering
source (Im/W) h . control
index (Ra)
Incandescent
10-15 ~1000 95-100 Limited to.
light bulb
Fluorescent
60-90 8000-12000 70-85 Limited to.
lamp
Light emitting
diode (LED) 100-140 30000-50000 80-95 Full
lamp




Conclusion Lighting systems based on LED technology are significantly
superior to traditional light sources in all respects: energy efficiency, durability, lighting
quality and controllability. The introduction of such systems in financial institutions
not only reduces operating costs but also creates a safe, comfortable and modern

working environment.

1.4 Selection of lighting devices and their control systems

The selection of lighting fixtures by financial institutions is an important stage
in the design of the internal electrical system, especially the lighting system. The
quality of lighting has a direct impact on the visual comfort, safety, efficiency and
energy consumption of employees. Taking into account the current energy efficiency
requirements and lighting standards, this project uses exclusively LED lighting
fixtures.

Among the various light sources, LED lamps are the most popular for interior
lighting.

LED lamps have a number of advantages over fluorescent lamps. Firstly, they
are more environmentally friendly, which is their main advantage. In addition, LED
lamps do not flicker at a frequency that is visible to the human eye, which is a typical
characteristic of fluorescent lamps. This makes it possible to use LED lamps in places
where flickering fluorescent lamps can pose a safety hazard or cause eye fatigue.

LED lamps have a number of advantages that make them widely used: high light
output (100-130 Im/W), long service life (over 50,000 hours), environmental
friendliness (no harmful substances), low heat radiation, stable light output, integration
with automated lighting control systems (motion sensors, sunlight sensors, timers). In
addition, they allow you to adjust the brightness (intensity), which is necessary to
maintain a comfortable lighting microclimate throughout the working day.

To ensure standard lighting and visual comfort in all buildings, different types of
luminaires were selected depending on the function and purpose of the premises. In the

office areas, where computer work and document processing are predominantly carried



out, LED panels with a colour temperature of 4000-5000 K and a colour rendering
index of Ra >80 were selected. For places such as cash desks, luminaires with a higher
colour temperature, Ra >90, were used. In technical rooms and toilets, sealed
luminaires with a protection class of at least [P44 were installed. Waiting rooms and
conference rooms are equipped with decorative or pendant lights with soft light to
create a comfortable atmosphere.

For office space, conference room, office of directors, and other rooms with large
visual work, we choose the luminaire EUROSVIT 32W PANEL LED-SH-600-20
6400K 2300Lm (Fig. 1.1), the characteristics of this luminaire are shown in Table 1.3.

Figure 1.1 - LED panel EUROSVIT 32W PANEL LED-SH-600-20 6400K
2300Lm.

Table 1.3 - Characteristics of the luminaire EUROSVIT 32W PANEL LED-SH-
600-20

Characteristics of the luminaire Data.
Power 32W
Glow colour cold light (6400K)
Luminous flux 2300 Lm
Supply voltage 220-240 V




Characteristics of the luminaire Data.
Length 595

Width 595

Thickness 9
Length of service 25000 h
Temperature conditions -20 +40 °C

Scattering angle 120°
Protection level IP 20

For the server rooms and the archive consultation room, we choose a recessed
luminaire EUROSVITO 24W circle LED-R-170-24 4200K without frame (Fig. 1.2),

the characteristics of this luminaire are shown in Table 1.4.

Figure 1.2 - Evrosvit 24W circle LED-R-170-24 4200K recessed luminaire

without frame.



Table 1.4 - Characteristics of the luminaire EUROSVIT 24W circle LED-R-170-

24
Characteristics of the luminaire Data.
Power 24 W
Glow colour daylight (4200K)
Luminous flux 1980 Lm
Supply voltage 165-265 V
Length 167
Width 167
Thickness 19
Length of service 15000 h
Temperature conditions -20 +40 °C
Scattering angle 120°
Protection level IP 20

For corridors, technical staff offices, locker rooms, stairs
we choose a surface-mounted luminaire EUROSVITO 12 W circle LED-SR-170-12
4200K (Fig. 1.3). the characteristics of this luminaire are shown in Table 1.5.

Figure 1.3 - Surface mounted luminaire EUROSVITO 12 W circle LED-SR-
170-12 4200K



Table 1.5 - Characteristics of the luminaire EUROSVITO 12 W circle LED-SR-
170-12

Characteristics of the luminaire Data.
Power 12 W
Glow colour daylight (4200K)
Luminous flux 840 Lm
Supply voltage 185-265V
Length 170
Thickness 30
Length of service 25000 h
Temperature conditions -20 +40 °C
Scattering angle 120°
Protection level IP 20

For the switchboard, warehouse and security room, we choose a recessed
luminaire EUROSVET 24W square LED-S-300-24 6400K (Fig. 1.4), the

characteristics of this luminaire are shown in Table 1.6.

Figure 1.4 - Evrosvet 24W square LED-S-300-24 6400K recessed luminaire.



Table 1.6 - Characteristics of the EUROSVET 24W square LED-S-300-24
6400K.

Characteristics of the luminaire Data.
Power 24 W
Glow colour Cold light (6400K)
Luminous flux 1680 Lm
Supply voltage 185-265V
Length 295
Width 295
Thickness 18
Length of service 25000 h
Temperature conditions -20 +40 °C
Scattering angle 120°
Protection level IP 20

For bathrooms, we choose a built-in luminaire Feron 6 W 480Lm 5000K (Fig.

1.5), the characteristics of this luminaire are shown in Table 1.7.

ra X

Feron

Figure 1.5 - LED recessed luminaire 6W 480Lm 5000K



Table 1.7 - Characteristics of the Feron 6W 480Lm 5000K luminaire

Characteristics of the luminaire Data.
Power 6 W
Glow colour White light (5000K)
Luminous flux 480 Lm
Supply voltage 185-265V
Length 350
Width 350
Thickness 18
Length of service 25000 h
Temperature conditions -20 +60 °C
Scattering angle 120°
Protection level IP 44

In order to improve energy efficiency, comfort and security, a lighting
automation system will be installed in all the bank's premises. The automation will be
implemented by installing appropriate sensors, timers and smart relays in accordance
with the functional purpose of each room.

For corridors, stairs, we choose automatic switching on when moving and place

it on the ceiling, in the centre of the passage. The device itself is Horoz HL 482 PIR

(Fig. 1.6)
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Figure 1.6 - Horoz HL 482 PIR motion detector




For bathrooms and locker rooms, we choose automatic switching on when
moving and place it on the ceiling, in the centre of the aisle. The device itself is a

DELUX ST451B 360°, set the Timer: ~ 60-1.30 s (Fig. 1.7)

Figure 1.7 - DELUX ST451B 360°

For a conference room, we choose a dimmer to be placed on the wall instead of
a switch. The device itself is an AVT RF single-channel 40A touch panel dimmer (Fig.
1.8)

2 U] (@ [0

B o o

LED DIMMER
DC5-24V 30A
1H ‘2HH‘§ <
SPEED SPEED m “.} ?‘ ‘?‘. \? | m .
s : '

Figure 1.8 - AVT RF single channel 40A dimmer

Conclusion Taking into account all the above factors, it is possible to create a
cost-effective, durable and ergonomic lighting system that meets modern standards, the
needs of employees and the requirements of a financial institution for comfort and

safety.



1.5 Selecting a lighting system and lighting types

When designing lighting systems for financial institutions, one of the most
important tasks is to choose the right lighting system and type in accordance with the
functional purpose of the premises, the design features of the building, the requirements
of regulatory documents and modern energy saving principles. To do this, the following
factors should be taken into account: the operating hours of the institution, the specifics
of the visual activity of employees, the availability of natural light, the possibility of
automating lighting control, and integration with other engineering networks.

For the design object, it is recommended to use an integrated artificial lighting
system with local control, which provides uniform illumination of all work surfaces in
accordance with hygienic requirements and creates comfortable visual conditions for
employees and visitors. The main type of lighting is uniform general lighting, which
creates a background lighting microclimate in rooms where people work continuously
(for example, in offices, cash desks, customer service areas, etc.). In addition, localised
lighting is used, especially pendant or wall lights in conference rooms and waiting
areas, which allows you to adjust the lighting according to the purpose of the room.

The type of lighting system was chosen as artificial electric lighting with
combined control, which allows for the automatic or manual switching on of individual
groups of luminaires depending on the time of day, the presence of personnel or the
level of natural light. This is achieved by dividing the luminaires into functional groups,
which are connected to separate lines equipped with circuit breakers and touch
controls.

Natural light coming through the windows equipped with energy-saving glass
partially compensates for the need for artificial lighting during the day, but its use is
limited by the depth of the room and the orientation of the facade. Therefore, natural
light is considered an auxiliary light source, which allows to optimise the automatic
lighting control system and reduce energy consumption.

In accordance with the requirements of regulatory documents, the selected

lighting system meets the following principles: ensuring the level of illumination in



accordance with the standards (from 300 to 750 lux, depending on the purpose of the
room), uniform illumination, glare reduction, aesthetic lighting devices, without
flickering or flashes, adjustable and adapted to natural light.

Conclusion The selected lighting system is technically and economically
feasible, provides energy efficiency, comfort and safety of use. Its implementation not
only reduces energy consumption, but also creates good working conditions for

employees of the financial institution and improves the quality of customer service.

1.6 Lighting design

The utilisation factor method calculates the basic coefficient 1, which is equal to
the ratio of the luminous flux falling on the design surface to the total luminous flux of
the lighting equipment.

In practice, the value of the utilisation factor can be found in tables that relate
the geometric parameters of a room. In this example, we use the room index and
calculate using the formula.

The room index is determined by the formula:

I’_ - @@
YT @Bk

(1)
Where:
- A, B - length and width of the room,
- h 1s the height of the luminaire suspension above the work surface.
Then the value of the utilisation factor is determined according to the tables in
the DBN.
Next, the required number of lighting fixtures is calculated to provide the
standardised illumination:
__EkzS

N = )

n-e

where.



N is the number of light fixtures in the room, pcs;

F is the luminous flux of the lamps, Im;

E is the normalised illumination value, lux;

k is the stock factor;

z is the coefficient of unevenness of illumination, 1 - 1.2;
S is the area of the room, m?;

n is the utilisation rate;

For example, let's calculate the approximate number of lighting fixtures required
to illuminate a room A consultation room measuring 4.4 x 6.6 m.

To illuminate this room, we choose a 32W PANEL LED-SH-600-20 6400K
2300Lm LED luminaire (see Fig. 1.1). This luminaire has a degree of protection P22,
a light intensity curve of type D, and an efficiency of 0.5 (example)

Determine the estimated height for this room using the formula:

hpy=H - hpp) -n(y) (3)

where A, ithe calculated height, m;
H is the height of the room, m;
hp) 1s the height of the working surface, m;

has) 1s the height of the luminaire overhang, m.

hy=3-0.8-0=22m.

For further calculation, let's determine the index of the room. To do this, use

formula (1):

30

S aareens - L2l

Then, using formula (2), we determine the required number of luminaires in the

room:



~300-1.3-1-30
0.7-2300

=17.26

Thus, to illuminate the room, we get 8 LED lamps

For this lighting installation, we calculate its power using the formula (4):

Pow) =N- P 4)

where P(w) is the power of the lighting installation, kW;
N i1s the number of luminaires in the room,

Pq) - lamp power, kW;

Pow= 8-0.032=0.256 kW

The calculation is carried out in a similar way for other rooms, the results are

recorded in the table of lighting data (Appendix C)
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Tabmuna 1.1 — CBiTiI0oTEXHIYHA BIAOMICTD

JC
Ne Hazsa nmpumimenns | S, m? | hym | E, 0k | K, (TUM, TOTYXKHICTb, 1 n N, mt | Poy, kBT
CBITJIOBUI MOTIK)

CBJI
1. Kimuara 32Bt PANEL LED-
KOHCYTB AL 30| 22 | 300 113 1 g1 60020 6400k | 122| 07 | 8 | 0.6

2300JIm

CBA
32Bt PANEL LED-
2. 3an obcnyroyBanns | 110 3 300 | 1.3 SH-600-20 6400K 1.71| 0,7 19 0,608

2300JIm

CBJI
3. CaHBy3/mn 7 3 | 100 | 1.3 | Feron 6W 5000K |0.43| 0,36 2 ]0,012(2)
480 JIm

CB/]
4. TTpumimenns ceiidis | 30 2,2 200 | 1.3 | 24Br LED-R-170 |1.22| 05 4 0,096
4200K 1980 JIm

CB]I
32Bt PANEL LED-
5. Kacu 3122 | 400 | 1.3 | e e ook | 0-39| 05 1 | 0,032(6)

2300JIm

CBJI
6. Tapepod 15 | 3 | 150 | 1.3 | 12BrLED-SR- |0.63| 036 | 4 0,048
4200K 840 JIm

CBJI
12 | 2,2 | 300 | 1.3 | 24Br LED-R-170 |0.77| 05 3 0,072
4200K 1980 JIm

7. Kimnara
BIJICOCITOCTEPEKCHHS

CBA
8. Kopumop 27 3 100 | 1.3 12 Br LED-SR- | 0.85| 0,36 5 0,06
4200K 840 JIm




Ne Haszpa npuminieHHs

E, nx

Ks

JC
(TUM, TOTYXKHICTb,
CBITJIOBUI MOTIK)

Poy, kBT

9. Kimnara oxopoHu

200

1.3

CBJI
24Bt LED-S-300-
24 6400K 1680JTum

0.78

0,5

0,096

10. IpumimieHHus
nepepaxyHKy KOIITIB

18

2,2

400

1.3

CBJI
32Bt PANEL LED-
SH-600-20 6400K
2300JIm

0.94

0,5

0,16

11. CanBy3u

100

1.3

CBJ
Feron 6W 5000K
480 JIm

0.37

0,36

0,012(2)

12. Cxonu

100

1.3

CBJI
12 Br LED-SR-
4200K 840 JIm

0.49

0,36

0,024

13. IlluToBa

200

1.3

CB]I
24Bt LED-S-300-
24 6400K 1680JTm

0.40

0,5

0,024

14. KaGiner
JTUPEKTOPIB

37

2,2

500

1.3

CB]I
32Bt PANEL LED-
SH-600-20 6400K
2300JIm

1.35

0,7

10

0,32

15. Odicue

IPUMIIISHHS

75

2,2

500

1.3

CBJ]I
32Bt PANEL LED-
SH-600-20 6400K
2300JIm

1.93

0,7

20

0,64

16. CepeBepHa

18

2,2

200

1.3

CB/]
24Bt LED-R-170-
24 4200K 1980 JIm
JIm

0.94

0,5

0,072




JIC

Ne HazBa nmpumimenns | S, m® | hym | E, 0k | K, (TUM, TOTYXKHICTb, 1 n N, mr | Poy, kBT
CBITJIOBUI MOTIK)
CBJI
17. Apxis 18 | 2,2 | 200 | 1.3 | 24BtLED-R-170 |0.94| 05 3 0,072
4200K 1980 JIm
CBJI
32Bt PANEL LED-
18. Kondepentr 3an 45 2,2 300 | 1.3 SH-600-20 6400K 1.49| 05 8 0,256
2300JTm
CBJI
19. Kopuop 62 3 | 100 | 1.3 | 12BrLED-SR- |1.29| 036 | 10 0,12
4200K 840 JIm
. CB]I
ZB?;ZTHHP?F 22 3 | 200 | 1.3 | 24BrLED-R-170 |0.77| 05 6 0,144
o y 4200K 1980 JIm
. CB/I
21. Tpumimenns 12 | 3 | 200 | 13| 12BrLED-SR- |057| 05 | 4 0,048
TeXIepeotaty 4200K 840 JIm
CBJI
22. CKi“ajC"Ke 12 | 3 | 150 | 1.3 | 24Br LED-S-300- |0.57| 036 | 2 0,048
pHMIICHHA 24 6400K 1680JIm
CB/I
23. Cxonu o | 3 | 100 | 13| !2BTLED-SR- 14591036 | 2 0,024
4200K 840 JIm
CB/I
24. T'apnepo6 21 3 150 | 1.3 12 Br LED-SR- 0.75| 0,5 5 0,06

4200K 840 JIm
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Tabnuusg 1.2 — 3HaueHHs HaBaHTAXKEHb Ta MIPUBEICHI MOMEHTH IPYMOBUX JiHIN

Jinsaka P, xBt m, kBt*m

Ooll-1.1 3,36 69,44
1 0,64 8,96
2 0,64 10,88
3 0,608 18,24
4 0,512 17,92
5 0,48 5,76
6 0,48 7,68

OlI-1.2 1,462 39,66
1 0,64 13,44
2 0,48 5,76
3 0,372 20,46
4 Pezepn
5 Peszeps
6 Peszeps

Oll-2.1 1,192 50,28
1 0,64 23,04
2 0,556 27,24
3 Peseps
4 Pezepn
5 Peszeps
6 Peszeps

Ol-2.2 3,784 90,49
1 0,96 12,48
2 0,96 8,64
3 0,96 11,52
4 0,904 57,85
5 Peszeps
6 Peszepn

OIIA-1 0,8 23,864
1 0,584 18,68
2 0,216 5,184

OIIA-2 1,032 14,736
1 0,552 9,936
2 0,48 4,8




Tabmuns 1.3 — 3HaueHHs TUIoUll mepepidy 1 BTpAT HANPYrw XUBWIBHOI Ta
PO3MOALTEYOT MEPEK.

Hinsaka P, kBt M, kBr*m Sposp, MM Ser, MM Uin, % U rouxu, %0
Ab 58,15 2907,5 9,55 16 2,5 2,5
bB 9,798 244,95 1,96 4 0,75 1,75
BI' 6,428 160,7 1,37 2,5 0,63 0,63
'/l 4,976 1244 1,06 2,5 0,61 0,51
JE 3,784 94,6 0,72 1,5 0,49 0,02
EX 1,832 45,8 0,13 15 0,42 2,08
KK 1,032 25,08 0,14 15 0,23 1,85

Tabmuusg 1.4 — 3HaueHHs 011 epepi3y NpOBOAY Ha FPYIMOBUX MEPEKAX

JinsHka Sposp, MM Ser, MM
OlI-1.1 3,07 4
1 0,56 1,5
2 0,68 15
3 1,15 1,5
4 1,13 1,5
) 0,36 1,5
6 0,48 1,5
OlI-1.2 2,5 4
1 0,85 1,5
2 0,36 1,5
3 1,29 2,5
4 Pezepn
5 Peseps
6 Peseps
OlI-2.1 3,18 4
1 1,45 2,5
2 1,72 2,5
3 Pesepn
4 Peseps
3) Peseps
6 Pesepn




Oll-2.2 5,73 6
1 0,79 1,5
2 0,54 1,5
3 0,72 1,5
4 3,66 4
5 Pesepn
6 Pesepn

OIIA-1 1,27 2,5
1 0,99 1,5
2 0,27 1,5

OIIA-2 0,78 1,5
1 0,52 1,5
2 0,25 1,5

Tabmuug 1.5 — 3HadyeHHs CTpyMIB HAaBAHTAXKEHb, CTPYMIB amapariB 3aXHUCTY,

THUITy IPOBOAY 1 anapary 3aXUCTy

Hinsaka Iposp, A Iy, A Tun npoBoay Ia3, A Tun amapaty
3aXHUCTY
Ab 92,99 103 BBB 4(1*16) 125 VAT7125
bB 15,67 44 BBB 4(1*4) 20 BMS412-C20
BI' 10,28 34 BBBb 4(1*2,5) 13 Hager MCN313
EZ9F34310
A 7,95 34 BBB 4(1*2,5) 10 Schneider
JE 6,05 24 BBb 4(1*1,5) 8 Enext s002045
EX 2,92 24 BBB 4(1*1,5) 4 SIGMA Elektrik
XK 1,65 24 BBB 4(1*1,5) 2 e.mcb.pro.60.1.B
OIll-1.1 16,07 41 ITI'B 3(1*4) 20 Sigma Elektrik
1 3,06 23 II'B 3(1*1,5) 4 Hager MCN
2 3,06 23 III'B 3(1*1,5) 4 Hager MCN
3 2,9 23 II'B 3(1*1,5) 4 Hager MCN
4 2,44 23 II'B 3(1*1,5) 4 Hager MCN
5 2,29 23 II'B 3(1*1,5) 4 Hager MCN
6 2,29 23 II'B 3(1*1,5) 4 Hager MCN
E.Next
OIlI-1.2 6,99 41 I1I'B 3(1*4) 8 e.meb.stand.
1 3,06 23 II'B 3(1*1,5) 4 Hager MCN




2 2,29 23 II'B 3(1*1,5) 4 Hager MCN
3 1,79 30 II'B 3(1*2,5) 2 ACKO-Yxkpem
4 Pe3zeps
3) Peseps
6 Peseps
E.Next
- *
om-2.1 > H I8 3(1%4) 8 e.mcb.stand.
1 3,06 30 II'B 3(1*2,5) 4 Hager MCN
2 2,66 30 II'B 3(1*2,5) 4 Hager MCN
3 Peseps
4 Pe3zeps
5 Peseps
6 Peseps
Olll-2.2 18,08 50 I1I'B 3(1*6) 20 Sigma Elektrik
EZ9F34106
*
1 4,5 23 II'B 3(1*1,5) 6 Schneider
EZ9F34106
*
2 4,5 23 III'B 3(1*1,5) 6 Schneider
EZ9F34106
*
3 4 23 B 3(1*1,5) 6 Schneider
EZ9F34106
*
4 4,32 23 ITI'B 3(1*4) 6 Schneider
5 Peseps
6 Pesepn
EZ9F34106
- *
OIIIA-1 3,82 30 ITI'B 3(1*2,5) 6 Schneider
2,79 23 III'B 3(1*1,5) 4 Hager MCN
1,03 23 III'B 3(1*1,5) 2 e.mcb.pro.60.1.B
EZ9F34106
A-2 2 * .
O] 4,93 3 II'B 3(1*1,5) 6 Schneider
2,64 23 II'B 3(1*1,5) 4 Hager MCN
2,29 23 II'B 3(1*1,5) 4 Hager MCN
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AKTyaJIBHICTB Ta
MeTa TeMU

IIs1 TeMa € aKTyaJIbHOIO,
OCKiJIbKM HeOb6XiZTHO
B/LOCKOHAJJIIOBATU CUCTEMMU
OCBiT/JIEeHHS PpiHAHCOBUX
YCTAHOB, 11106 3MEHIIUTH
€eHeproCcnoXMBaHHS Ta
KalliTaJIbHi BUTpaTu 6e3
IIKOAM [AJIs1 YMOB IIpalii Ta
BMMOT 10 OCBITJIEHHA.

MeToO10
KBaJigikalliiiHOI poboTu
6ysia po3pobka
eHeproePeKTUBHOI CUCTEMMU
OCBiT/JIeHHS AJis GiHaHCOBOI
YyCTAaHOBM Ha OCHOBI
Cy4aCHUX CBITJIOTEXHIUHUX
Ta €JIEKTPOTEXHIUHUX
pillleHb.
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ATS - ye abmomamuyHuy nepemukay e/exmplyyHol MEJEX!
UPS - ye 0xepeno 0P3nepeiuHozo Xub/ieHHs
A" - ye dusensHuy zeHepamop

v’ CucTeMa >XXMBJIEHHS BMKOHAaHa 3a cxemMoio TN-S 3 Hanpyroio 220/380 B.

v' JKMBJIEHHS HaXOAUTD Biz TpaHcPopmaTopHOi migcTraniii (TII) yepes
aBTOMaTUUYHUM nepemMmukad ATS, 110 3abe3neuye nepekjg0OYeHHS Ha
pe3epBHeE IKepeio.

v KputuuHi 30HU (cepBepHa, Kaca, OXOpOHA) HiAKJII0UeHi yepe3 mKepesaa
6e3nepebiiHoro xxuBeHHsT (UPS).

v' PO3MOAia CITOXXMBAaYiB 34iliCHIOETbCA Uepe3 rpymnosi mutu OIf-1.1, OIII-

1.2, OIII-2.1, OIll-2.2, 110 BiAIIOBiJal0Th OKPEMUM I'pyIliaM OCBITJIEHHS Ta
PO3E€TKOBUX JIIHIN.




BMCHOBOK

y OAUIIJIOMHOMY IIPOEKTI 6yJ10 po3pobiieHo
eHeproepeKTUBHY CUCTEMY OCBiTJeHHS [OJisi (iHaHCOBOI
YCTAHOBM 3 YypaxXxyBaHHSM Cy4YaCHUX CBITJIOTEXHIUHUX Ta
€JIEKTPOTEXHIYHMUX BUMOTr. IIpoBeJeHO aHadi3 ICHYIUYMX
TEXHOJIOTiM OCBiTJIEHHSI, OOI'PYHTOBAaHO BUbip cydyacHuX LED-
CBITUJIBHUKIB i CUCTEM aBTOMAaTU3allil, BMKOHAHO
CBiTJIOTEXHIUHI Ta eJIeKTPOTEexXHiuHi po3paxyHKHu, migibpaHo
armapaTM 3axMCTy Ta pe3epPBHI A)kepeJia )KMBJIEHHS.

3anpoIoOHOBAaHl pillIeHHA OO3BOJISIIOTHh IIABUIIUTU SIKICTH
OCBiTJIEHHSI, 3MEHIIUTU €EHEepProCIIOXXMBAaHHS, 3abe3nmeuynTu
HaAiMiHIiCTb 1 6e3meKy eJIeKTpPOIIoCTadyaHHs. Pe3yjabTaTu
MIPOEKTY MOXYTh 6yTM BIIPOBaJKEeHI Ha aHAJOTiYHUX 06’€eKTax
1 MAIOTh IPAaKTUYHY L[ IHHICTE.
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