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Calculation of electromagnetic energy loss in controlled squirrel-cage induction
motor

Statsenko A.

Kyiv national university of technologies and design

The article is devoted to the definition of an approach to calculating the amount of
electromagnetic losses in the induction motor to analyze the effectiveness of using different
motor control algorithms. The expressions for calculating the power dissipation while the
motor operation mathematical modeling are obtained. The dependence of the motor efficiency
from the slip is defined and comparison of the received results with reference data is
performed.
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VJIK 747.012
0.0. CA®POHOBA

KuiBchkuii HalliOHATHHUN YHIBEPCUTET TEXHOJIOT1H Ta TU3aitHy

AJIBTEPHATUBHI METO/IH OCBITJIEHHA B KOHTEKCTI
BUPIINEHHA INTAHHA HNIABUIIEHHA EHEPTOE®PEKTUBHOCTI
IHTEP’€EPHOI'O TIPOCTOPY BH3

V' pobomi  pozensioacmvca kouyenyia NiOSUWEHHA eHep2oedeKMUEBHOCMI BUUUX
HABYANbHUX 3aKNA0I8 34 PAXYHOK — BUKOPUCMAHHAM eHep2030epieaidux mexHon02iu
oceimienHs Ha 0a3i ceiMI00I00HUX NPUNAOi8 3 8PAXYEAHHAM MUNOIOIITUHUX 0CODIUBOCHEl
Gopmyeanns cmpykmypu apximekmypHo20 npocmopy yux 3akiaois.

Knwuosi cnosa: enepeoszbepicaioui mexnonozii  oceimienns, NoNiQyYHKYioOHaNbHI
yub606i KOMNIeKcU,  eHepeoeheKmuHiCmsb BUUX HABUANLHUX 3AK1A018, C8IM100I00HI
APUIAOU OCEIMIEHHSL.

Ilocmanoeka npoonemu. BuzHaHHs €HEPro30epe:KeHHS K OJIHIET 3 OCHOBHHX 3aca]l
peaizanii Aep:kaBHOI €HepreTUYHOI MOJITUKH € HAChbOT'O/IHI 3araJIbHUM JIJIsl BCIX PO3BMHEHHUX
KpaiH cBiTy. 3a nanumu [ 1,2] peanizamis nporpaM miABUILEHHS €()eKTUBHOCTI BUKOPUCTAHHS
€HepPropecypciB y MPOMHCIOBOCTI Ta aKTHBHA MOMYJSPHU3AIis 3aXOJIB €HEPro30epeKeHHs
cepe/ HaCceJNCHHS JO3BOJMJIM 3HAYHO CKOPOTHUTH CIIOKMBaHHS €HEPrOpecypciB y KpaiHax
€C. B 1ol e yac CTaH eHepreTHMyHOi Oe3nmeKku YKpaiHU OIIHIOEThCS SK JalleKHid Bif
ontuMaibHOro. Jlfisi OLIHKM EKOHOMIYHOI e(EeKTHUBHOCTI €Hepro30epiralouux 3axojiB B
VYKpaiHi BUKOPUCTOBYIOTHCSI HACTYIIHI MTOKA3HUKH: Ha PIBHI JIep:KaBU — BEJIMYMHA 3HIKEHHS
eneproeMHocti BBII, Ha  perioHaibHOMYy (0ONacHOMY) piBHI — BEJIMYMHA 3HUKEHHS

eHeproemHocti BJIB, Ha piBHI mignpuemctBa — BenuunHa ekoHoMii ITEP. Makcumizaris

3a3HAYEHMX T[IOKA3HUKIB Ha KOXHOMY PIiBHI € KpUTEpIEM ONTUMAIBHOTO BHOOPY
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eHepro3z0epiralounx TEXHOJOTii. 3a3HaueHa OIiHKa HE BPaxOBYE Taki  IOKa3HUKU
BIIPOBA/IKCHHsI €HEPro30epirarouoi TEXHOJIOTI, SIK 3HUKEHHsSI TEXHOT€HHOIO HABAHTA)KEHHS
Ha HaBKOJIMIIHE IPUPOJIHE CEPEeOBUILE NPU 3a0€3MEUCHHI MAaKCUMAJIbHOTO IICUXOJIOTTYHOTO 1
¢bizionoriyHOro KoMQOpTY JIOAUHH, IO NepedyBae B LIbOMY CEPEOBUIINI. 3a3HAYMMO, IO
AKIO TpobieMaM TeIo30epekeHHsT 3a pPaxyHOK BUKOPUCTaHHS TpH OyHiBHHUIITBI
TEeI1030epiratounx OrOPOKYIOUUX KOHCTPYKIIIH, YCTaHOBKH JIBOXKaMEpPHUX
TEII030epiralounx BIKOH 3 J0OpE 130JbOBAaHUMH MPOQIIAMU, BEHTUISAIINHUX YCTAaHOBOK 3
BHUCOKOC(EKTUBHOIO PEKYIepallilo Teria, MPUAUIIEThCS TOCHTh Oararo yBard i came I
napameTpH OyJliBelb BPaxOBYIOThCS MPH ayIuTi X eHeproeeKTUBHOCTI, K B cTpaHax €C,
Tak 1 B YKpaiHi, TO HayKoBO OOrpyHTOBaHa 0a3a BIIPOBaKEHHS CY4aCHUX CHCTEM
OCBITJIEHHS, K e(EeKTHUBHHUX 3ac00iB eHeproz0epexeHHs, Tbku GopmyeTbes. Tak, B Toit
Yyac SK peKJaMHI KOMMaHii m[0JJ0 3aMiHM JIaMIT HaKaJIFOBAHHS Ha CBITJIONIOAHI MPUCTPOI B
KHUTIIOBHUX MPUMIIIEHHSX € JOCUTH MOMYJIIPHUMH B MeJlia 3aco0ax 1 Ha TenebadeHHi, HayKOBO
OOIPYHTOBaHMX MPOMO3ULIN 100 BUKOPUCTaHHSA HOro y BUIIMX y4yOOBUX 3aKjiagaX MU He
3yCTpivalu.

Axmyanvhicms 0ocnioncenns. OO0’€KTOM JIOCHIDKCHHS € TUISAXH ITiIBHIICHHS
€HEeproeeKTUBHOCTI BUIIMX HABYAJIBHUX 3aKJIaiB 3 BHKOPHCTAHHIM €HEpPro30epiraroumx
TEXHOJIOTIM OCBITJICHHS, 30KpeMa CBITJIONIOJHUX NPUIAJIB 3 BpaxyBaHHSAM THUIOJOTTYHHX
ocobnuBoCcTe (OpPMYBaHHS CTPYKTYpHU apXiTeKTypHOTO MpPOCTOpPY LMX 3akiIaaiB. B
03HaYE€HOMY KOHTEKCTI TeMa paHille He po3TJsaaiacs.

Ananiz ocmannix 00cnioxcens i nyoaikayin. ABTOp CIUPAETHCS HA OCHOBHI MTOHSATTS
1 TOCTIPKEHHsI B HANIPSIMKY An3aiiHy cepenoBuina BH3, nocBin mpakTHYHOrO BUKOPUCTAHHS
Cy4JacHUX TEXHOJIOT1M OCBITJIEHHS B IHTEP €PHOMY IPOCTOpI, ICHYIOUl €prOHOMI4HI BUMOTHU
II0/I0 OCBITJIEHHS MIPUMIILLIEHb PI3HOTO (PYHKII1I0HAIIBHOTO BUKOPUCTAHHS.

Ocnogni pezynomamu 0ocnioxcenna. Tunomnorii By3iB 1 iX KOMIUIEKCIB IPUCBSIUYEHO
JOCUTH 0arato AOCHiUKeHb B HaykoBii mitepaTypi [3—6]. B Vkpaini BuIII HaBYajbHI
3aKiaau 32 (OPMOIO BIIACHOCTI TMOAUISIOTBCS HA 3aKIAH 0epiHCABHOl, KOMYHANLHOI
Ta npusamnoi GOpM BIACHOCTI, fAKI IIUJIKOM pPIBHOMpPaBHI MK co00I0 Ta 3a0e3MeuyroTh
IIEHTUYHY AKICTh OCBITU. 3a Tunamu ykpaincbki BH3 mogineni Ha yHiBepcuTeTH, akaaemii,
IHCTUTYTH, KOHCepBaTOpil (My3W4HI akaaemii), Koje[ki H TexHiKyMH (y4uiauina). 3riHo 3
3akoHoM Ykpainu «IIpo Bumty ocsity (cT.25) M. Kuis, 17 ciuns 2002 poky N 2984-111»,
KO)KHUUW THIT BUIIIOTO HABYAJILHOTO 3aKJIay Ma€ BiAMOBITHUN PIBEHb aKpPEeIUTAIlii, KaIPOBOTO

Ta MaTepiaibHO-TEXHIYHOTO 3a0e3MeyeHHs. 3a3HayuMo, 110 YHIBEPCUTETH 1 1HII HaBYaJIbHI
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3axnaam IV piBHS akpeauTanii cboroaHi Tpeda po3risgaTd SK MOJTiQYHKUIIOHATIBHI yuOOBi
KOMIUIEKCH, TOMY III0 BOHM SIK 1 OUIBLIICTh BHUILMX HAaBUAIbHHMX 3aKJAJIB HUKYOTO PiBHSI
akpenuTallii, He 0OMEXYIOThCsI TIJIbKH OCBITHBOIO JIsUTbHICTIO. Hampukiaz, yHIBEPCUTET «€
NPOBIAHUM HAYKOBO-METOAMYHUM LIEHTPOM, MAa€ PO3BHHYTY 1H(QPACTPYKTYpy HaBUAIbHUX,
HAayKOBUX 1 HAyKOBO-BUPOOHMYMX MiAPO3AUIIB, BIAMOBIAHUNA piBEHb KaJpoOBOrO 1
MaTepiajlbHO-TEXHIYHOTO 3a0€3MeUeHHs], CIIpUs€e MOLIUPEHHI0 HAYKOBUX 3HAHb Ta 3JIHCHIOE
KYJIbTYPHO-TIPOCBITHUIIBKY AISUTBHICTB». BuXoasdi 3 11bOT0, BUIIMK YYOOBHH 3aKiaj CTae
MOJICJUTIO OCBITH, IO CKJIAAETHCS 3 HACTYMHUX MiJCUCTEM: MiJCHCTEMHU OCBITH, ITiICHCTEMHU
KYJIbTYPHO-PO3BAKAIBHHUX IIEHTPIB, MiJCUCTEMH MOOYTOBOTO OOCIYrOBYBaHHS 1 BUPOOHUYIOT
chepu. 3a 1i€I0 CHCTEMOIO0 HANOUIBII CTaIol (32 CTPYKTYPOIO) € Teplia MiJcucTema, IIo
BKJIIOUA€ HACTYITHI OCHOBHI 30HU: Y40OBO-HayKOBY (J1a060paTopHi 1 yuOoBi KOpIycH, yuO0BO-
BUPOOHMYI MaicTepHi, HAYKOBO-IOCITIIHI MiAPO3ALIN), CHOPTHBHY 30HY. CKiaa iHIIUX
MiJICHCTEM MOXE BapilOBAaTUCh 3aJIC)KHO BiJI HANMPSMKY IisSUTBHOCTI 3akiany. Tak g0 ckiagy
HiJICUCTEMH KYJIBTYPHO-PO3BXKAJIBHUX LEHTPIB MOXE BXOAUTH BUCTABKOBO-MY3eHHMIA
KOMIUIEKC, apT-MIapKu, TEXHO-TMIAPKU, apT-UeTpu, 010Ii0TekH; 10 MifcUCTeMU MOOYyTOBOTO
00CITYyrOBYBaHHS — MHUTJIOBAa 30HAa (CTYACHTCHKI TYPTOXKHTKH), YXUTJIO IS BHKJIAJAdiB,
rocrojapchka 30Ha; BUpoOHMYA cepa MOXKe CKIIAZAaTUCS 3 TAKUX OpraHi3alliil K MpOeKTHO-
U3aiiHepChKi, KOHCTPYKTOPCHKI OIOpO, HANpHKIaA, Ui BUIIMX HaBYAJbHUX 3aKJajliB
HanpsAMy Au3aiiHy, MaliCTepH1 AW3ailHy OJry, pecrtaBpauii i 6araTo iHmMX. BupoOHUITBO
MOX€ OYTHM CTPYKTYpHUM HIAPO3JAUIOM By3y ab0 X CaMOCTIHHOI OpraHi3ali€ro, IIo
CIIBpOOITHUYAE 3 BY30M Ha JOTOBIPHINA OCHOBI, Tak ab0 1HAKIIE MOB'SI3aHOI0 3 HUM. Takum
yuHOM cucTteMa ocBiTieHHs BH3 Mae mmpoky cdepy mnpusHaueHHs, HOYMHAIOYH 3
OCBITJICHHS JIEKI[IHHMX NPUMIIIEHb XOJTiB, JEKUIHHUX ayJUTOpiid, poOOYOro OCBITIEHHS Y
010710TeKax 1 ayAUTOPISX Ul MPAKTUYHUX 3aHATH 1 3aKIHUYIOUM aKIEHTHUM 1 1E€KOPaTUBHUM
OCBITJICHHSIM Yy TNPUMILIEHHSAX I1HIIOrO 0araToliIbOBOTO MpPHU3HAYEHHS. 3a3HAYUMO, IO
icHytoui OyJiBeNbHI HOPMH IIOJ0 OCBITJECHHS TIPOMAJICBKUX OyaiBenb 1 croopya i
PO3paxyHKOBI (POPMyIH KiITBKOCTI IPUIIAiB OCBITICHHS Ul IPUMILIEHb PI3HOTO MPU3HAYEHI
OpIEHTOBAaHI Ha TPAJUITINHI 3aCO0M OCBITICHHS.

Sk moka3ye OCBiI TPOEKTYBAaHHS CBITJIOAIOMHE ITOBHOKOJBOPOBE  OCBITIICHHS
ChOT'OJIHI IIMPOKO BHUKOPUCTOBYETHCS B TeaTpax, KOHIEPTHHUX 3ajlaX, MiJ Yac CIEHIYHHX
BUCTAaB, B PECTOpAHax 1 iHIIUX TPOMAJCHKHX MICISX JJISi CTBOPEHHS SICKPABUX 1 TWHAMIYHUX
CBITJIOBHX IIpe/cTaBieHb. B Toi ’xe yac OUIl CBITJIOMIOAM AKTHMBHO 3aCTOCOBYIOTH 1 B

CHUCTEMax 3araJlbHoro oOcBiTIAeHHsA. CBITIOMIONHI CBITJIOBI TpWIaad OUIOTO KOJBOPY
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3HAXOMATh 3aCTOCYBaHHS B CHUCTEMaX CBITJIOBHX KapHHU3iB BiIOMTOro CBiTIa, POOOYOTO
OCBITJICHHS 1 B CTEIILOBUX CBITUJIbHHUKAX, 1[0 BCTAHOBJIIOIOTHCS B Mara3uHax, My3esix, odicax,

HIKOJIaxX, J1abopaTopisx, JIKapHIX 1 MPUBATHUX KBApTHUPaX.

Tabmuus 1. Knacudgikaniss TUNB 0CBiTIeHHS 3 BAKOPUCTAHHAM CBITJI0110HUX

CBITHMJILHMKIB 32 (PYHKIIOHAJTbHUM NPU3HAYEHHAM

Tun ocBiTIEHHSA

IIpakTHYHE BUKOPUCTAHHS

Po0Ooue

- CTEJIbOBI CBITWJIBHHUKH a00 1HIIIE 3arajJbHe OCBITICHHS
- CBITWJIBHHMKH 3aKPIIUICHI 200 TaKi,[0 CTOSTH BUIBHO,

- JIHIWHI CBITHJIBHUKH, III0 MOHTYIOThCS 11T HABICHUMH
madamu

CBITIIOBI KapHU3U

OJIMH 3 MPUIOMIB BUKOPUCTAHHS BIIOUTOTO CBITa, MPU IKOMY
JHIMHI CBITHIIFHUKA MOHTYIOTBCS ycepennHi skosoba. Taxum
#K0J1000M MOXke OyTH KapHU3, Hillla, KeCOH a00 1HII1
apXITeKTYpHI €JIEMEHTH, PO3TAIIOBaHI y3/I0BX CTIH
MPUMIIIEHHS TOOJIHM3y PIBHS CTell.

Jxepeno cBiTia
HPSIMOTO CIIOCTEPEIKECHHS

MTOBHOKOJILOPOBI CBITJIOAIOHI JDKEpETia CBITIa IPSIMOTO
CIIOCTEPEKEHHSI, 3a0e31eUeH] IPUCTPOSIMU YITPABIIIHHS,
MOKYTh BUKOPHUCTOBYBATHCS IS BIITBOPCHHS CKIIQTHHX
300paxeHb, 10 PYXAOThCS, 1 KOMipHUX edeKTiB, HAPUKIIA],
Ha BEJIMKOMACIITAOHUX B1JICOIHUCIIICSX.

3aransHe

CTEJILOBI CBITUIBHUKHU

OCBITJICHHS CTiH

JUTSL OCBITJICHHSI CHOPTUBHUX MaiiIaH4YMKIB, TiJCBIYyBaHHS
BEJIMKHX 30BHIIIHIX TOBEPXOHb apPXITEKTYPHUX CIIOPY]
3aMICTh JJaMIl BUCOKOI'O TUCKY 1 TPaJULIHHUX MPOXKEKTOPIB
3aJIMBAIOYOro CBITIA

OcBITJEHHS 1OpIT, BYJIHIIb,
TLIOIL

CBITWJIbHUKH BYJIMYHOTO OCBITIICHHS

AKIIEHTYyIOYE

y LIUPOKOMY ACOPTUMEHTI - B1Jl HEBEIUKHUX MPOKEKTOPIB JIIS
MiCBIUYBaHHS CKYJBNTYP 1 MAJIMX apXiTEeKTYpHUX 1
naHAma@THUX 00'€KTIB, MiIBICHUX CBITHJIHHUKIB JIJIS
BUIIIYKAQHOT'O OCBITJIEHHS 10 3aHYPEHUX y BOJly CBITUJIbHUKIB
JUIs1 OCBITJICHHS (DOHTaHIB, OaCeHHIB 1 T. 1.

Kog3atoue nizicBiuyBaHHs

OCBITJICHHS CTiH 1 BEIMKUX MOBEpXOHb. Ha BinMiHY Bij
3aJIMBAIOYOT0 OCBITIEHHS, OCBITICHHS CTiH KOB3al0UHUM
CBITJIOM MIPU3HAYCHE JJIs1 BUSBIICHHS TEKCTYpPH MOBEPXOHB

ABapiiiHe 1 yTuiiTapHe

OCBITJICHHSI BUXO/IiB, iH(QOpMAIIHHUX TOBIAOMIICHB JIJIs
3a0e3neyeHHs OpieHTalli TIAUHU YCEepeanHI 1 1o3a
OymiBISIMH

3 Talauii BUAHO, IO KOHIENTYaJIbHO CBITIOIOHI OCBITIIOBAIbHI MPUIIAIH MOXKYTh

OyTu 3afisH1 pakTUYHO B ycix npuminieHHsx BH3.

Huxdye mnpuBeneHo y3aralbHEHHS THX IepeBar, fKi MOXYThb JaTH CBITJIOAI0JHI

CHUCTEMH Tiepel TpaaulliiHUMU

CUCTEeMaMH OCBITIEHHS 3 aHami3y IX TEeXHIYHUX
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XapaKTEpUCTHK, MPHUBEICHUX B JOBIIHHMKAX 3aXiTHUX (ipM BUPOOHHKIB, 30KpeMa LIUPOKO
BigoMoi (pipMu-BHpOOHHKKa cBiTIOAIOAHKX prOopo Philips [10, 11, 12].

— EneproedekTuBHICTh CBITIOMI0IB MOKE OyTH 10 M'STH pa3iB BHUILE, HIK Y
JaMIl pO3KapIOBaHHS 1 rajoreHHuX jamil. [TocTiifHMI PO3BUTOK CBITJIOMIOAHOI TEXHOJIOTIT
HiBHINYE  €HEproeeKTUBHICTb  CBITIOMIOAIB, IO TMOPIBHAHHIO, HANPHUKIAL, 3
JIOMiHECHEHTHUMH JlamnamMu. OJHUM 3 YMHHHKIB, SIKOMY YacTO HE HAJAa€TbCi HaJIEKHOTO
3HAYEHHS, ajieé SKUM MOXKE€ 3HAYHO TOHU3HUTU CBITIOBY BiJJauy CHCTEMH, SIBISETHCS
€HEepProCIOXUBAaHHS CBITWIBHUKA y BHUMKHEHOMY CTaHi. ElekTpoeHeprisi BUTpadaeTbcs y
BUMKHEHOMY CTaHi, KOJM BUMHKa4i a00 pEeryisTopu 3HAXOIATHCS B JIAHIIO31 MK OJIOKOM
JKUBJCHHS a0o TpaHcpopmaTopoM 1 CBITWIBHHUKOM. [lpum TakoMmy mMiAKIIOYEHHI
TpaHcGopMaTop MPOJOBXKYE CIIOKHBATH EJIEKTPOCHEPril0 HaBiThb TOMi, KOJHU CBITIIOBUH
npuian BUMKHEHHHA. [lOTyXHICTb, CHOXHBaHa TpPaHCPOPMATOPOM TMPH BHMKHEHOMY
CBITJIOBOMY IIpHJIaJli, MOXKE TepeBepiryBaT 2 BT, a BTpaTH BiJl IbOTO MOXYTh CKJIaJaTH J0
20% 3araJlbHOT0 €HEproCIOKUBAHHS CUCTEMH.

- CBiTnOAiOAH]I JKEpena CBITJIA IO CBOEMY YCTPilO € CHOpPSIMOBAaHUMH 1
BUIIPOMIHIOIOTH CBITJIO TUIBKM B MOTPIOHOMY HampsMi. Y 3B'SI3KY 3 IIUM TaKi CBITUJIBHUKH 31
BOYZOBaHOIO ONTHKOIO 1 KepyBaHHSAM ()OKYCYBaHHS MOXKYTb HAalpaBJISITH CBITJIO Ha ILIbOBI
OCBITJIIOBaH1 00'€KTH e€(EeKTUBHIILE, HIK JIFOMIHECIIEHTHI JIaMITU 1 JIAMIIM PO3KapIOBaHHS, SK1
BUIIPOMIHIOIOTH CBITJIO Y BCIX HampsMKax. 3HayHa KUIBKICTh CBITJIA, 1[0 BUIPOMIHIOETHCS
JIOMIHECIIEHTHOIO JIaMIIOK0 a00 JIaMIIOK PO3KApIOBAaHHS, BTPAYAEThCS Y CBITUIBHUKY a0o0
3arOPOJIKYETHCSI MOTO JETAISIMH, YACTKOBO TOTJIMHAETHCS JIAMIIOI0 a00 BHUIPOMIHIOETHCS B
HEeMoTpiOHOMY HampsiMi. Y JAedKMX THIIIB CBITJIOBUX HpUiadiB (TakuX $K CTEIbOBI
CBITWIBHHUKM, HAMpaBICHOTO BHHU3 CBITJA, BOY/IOBYBaHI CBITHJIBHMKH CBITJIa, IO
B1IOMBAETHCS 1 CBITWIBHUKM I YCTAaHOBKH TiJl HaBicHuMu madamu) Big 40 mo 50%%
CBITJIOBOTO TIOTOKY, 1110 BUIIPOMIHIOETHCSI JIAMITOI0, BTPAYAETHCS 0 TOTO, SIK CBITIIO BUXOHUTH
3a MEXI1 CBITUJIHHHKA.

- SkicTh cBITJIa OUMKMX CBITIOMIOMAIB TMOPIBHSHHA 3 SIKICTIO CBITIIAa PO3PSIHUX
JaMIl BHCOKOTO THCKY 1 JIIOMiHECHIeHTHUX Jamn. OcTaHHI JOCSITHEHHS B 00JacTi
BUPOOHMIITBA CBITJIOAIONIB 3a0€3MeUyI0Th MOCTIMHICTH KOJBOPY 1 KOJIPHY TEeMIEparypy,
€KBIBaJICHTH1 200 TepeBEepIIYIOYi 11l XapaKTePUCTUKHU Y TPATULIMHUX JKepen cBiTia. Tak, 1o
CBOIi 3JaTHOCTI TOYHO TepelaBaTH KoOJbOpPU OUTi CBITJIONIONM HAOIMKAIOTHCS 10

TpaauLIHHUX JKEpeN CBITIA, a YacTo 1 MepeBepIIyIOTh iX.

170



ISSN1813-6796 BICHUK KHYT/I 2013 Ne6

OcCBITIIOBaNbHI MPWIAAHM, IO BHITYCKAIOThCA 3apa3 3 OUIMMH JIIOMUHO(DOPHUMH
CBITJIONIOIaMHA MalOTh 1HIEKC Kojbopomnepemadi 80 abo Oinplie, MmO 3MiBMagae 3 UM
MapaMeTpoM Yy KOMITAKTHHMX JIFOMIHECHEHTHHX JIaMIl, KBapLIEBUX METAJIOraJIOTEHHUX JIaMIl 1
JEeSIKUX XOJIOJHO-OUTMX  JIFOMIHECIIGHTHUX Jamil. Bimomo, mo MiHiMalbHE NpUHHATHE
3HAYCHHS 1HJEKCY Iepeladi KOJbOpiB JDKepeda CBiTIA 3aJeXuTh Big cdepu ioro
3acTocyBaHHA. Tak, B TOProBux 1 BAPOOHUYUX NMPUMIIICHHSX, e TOYHA Mepeaadya KoJIbopiB €
000B'SI3KOBOI0 — HANPUKIAA, B Mara3uHax 3 MpOJa)xy TKaHUH 1 TBOPIB MHUCTENTBa ab0 B
XYJIOKHIX CTYAISIX HEOOX1HE 3HAYCHHS 1HJIEKCY Tepeadi KOJIbopiB 3HAXOAUTHCS B Jliana3oHi
90-100; nmns OimbmoctTi O(QICHUX, TOPrOBHX, OCBITHIX, MEIUYHHX 1 IHIIUX POOOYMX
NPUMIIIEHHAX 1HAEKC mepenadi KoibopiB Mae Oyt He Huxuuid 70-90; y BHUpOOHHUYMX,
OXOPOHHHX 1 CKJIaJICBKUX MPUMIIIEHHSX, /16 TOYHE NIEPEHECEHHS KOJIbOPIB HE Ma€ BEIUKOTO
3HAYCHHS, MOXYTh BUKOPHUCTOBYBATHUCS JKEpeNa CBITJIAa 3 MiHIMAIBHUAM 1HAEKCOM Iepeadi
KOJIbOPIB, piBHUM 50.

KpiM Toro, cBITIIOAIOMU MOXXYTh BUTOTOBJIATHCSA B IIMPOKOMY Jdiama3oHi KOJIPHHUX
temrneparyp. Tak, CBITJIOIONHI CBITUJIBHUKMA OLIOro cBiTia 3 (DIKCOBAHOIO KOJIPHOIO
TEMIIEPATYPOIO MOXKYTh JIETKO 3aMIHUTH OUTBIIICTh TPAAUIIHHHUX JDKEPEIT CBITIIA

Y  CBITIOAIOAHMX CBITWJIBHMKaxX OUIOTO CBiTJIA, IO HACTPOIOIOTHCS, KOJIpHA
TeMIepaTypa MOXe pPEeryjIroBaTHCS HpSAMO IiJ yac POOOTH 3a JOMOMOIOK KOHTpPOJIIEpiB
ocBiTieHHsa. 11lo6 BuOpaTH mpaBUIBHY KOJIpHY TeMIepaTrypy JUlsl KOHKpeTHoi cdepu
3aCTOCYBaHHsI, HEOOXITHO BpaxyBaTH Oe€3Jll4 YMHHUKIB. bije CBITIO, 10 HAaCTPOIOETHCA,
MIIXOMUTh JUJIT OCBITJCHHS 3MIHHUX BITPUH B MarasuHax, JUIsi 3MIHH CIIEHapir0 B
IPOMAJCHKUX MICISIX (HAmpHUKiIad, PI3HUX CXEM pPAaHKOBOIO, BEUIPHBOTO 1 HIYHOTO
OCBITJICHHS), @ TAKOX JIJIs1 3aCTOCYBaHHA B TeaTpax 1 CTYIisX, KOJU BUMAaraeTbcs 3MiHIOBaTH
PIBHI 1 BIITIHKH OL1I0TO CBITJIA.

Tabnuus 2. T'any3b 3acTOCYBaHHS NPWIAAIB OCBITJI€HHS B 32JI€:KHOCTI BiJl KoJipHOT

TeMInepaTypu
Komipna Tere bine ceitno, | Heitrpansue | XomomHe Jlenne
TeMIeparypa | CBITJIO, 3000 K ceiTio, 3500 | cBitio, 4100 K | cBitIIO,
2700 K K 5000-6500 K
["amy3p Pecropann bi6miorekn | BucraBkoBi | HaBuambHi lanepei
3acrociBaHHs | Bectu6romi | OdicHi 3anu ayauTopii Myz3ei
rOTeliB npuMitnenss | Kawkni OdicHi IOBenipHi
Mara3znuau Mara3znau MarasuHu MIPUMIIIEHHS MarasuHu
XKutnosi OdicHi Cynepmapketu | [IpuminieHHs
MPUMITIICHHS npuMimienHs | JlikapHi IS
MEIUYHOTO
Oy
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[Toxi6HO 10 JMIOMIHECHEHTHUX JDKEPEI, CBITIOMIONUW MOXKYTh 3a0€3MEUHUTH YBECH
Jllara3oH KOJIPHHUX TEMIIepaTyp CBITJIA : TEIUIMHA, HEUTpajIbHUHN, XOJOJHHH, AeHHHHU. [Ipu
MOJIepHi3allii OCBITJIIEHHS CBITJIONIOAW MOXXYTh 3aMiHIOBATH JIOMIHECHEHTHI 1 TaJIOTeHHI
JIaMITH, a TAKOXK JIAMIIH PO3’KapIOBAHHS 1 METAIOTaJIOI€HOBI JIAMITH.

Ta6mums 3. KosiipHa TeMnepaTypa pi3HuX JuKepeJ cBiT/ia

Komipna JIrominecuente | ["anorenne | Jlamma Csimiomion | Meranoraio-
TeMIeparypa HaKaJIOBaHHS I'enne

Tenie + + +
CBITIIO,
2700 K

bBine cBiTimo, | + + + +
3000 K

Heiirpanpne | + +
cBitio, 3500
K

XoJIonHe + + +
csitiio, 4100
K

[enne + +
CBITJIO,

5000-6500 K

— IcToTHO 30iNMBIIEHUIT KOPUCHUI TepMiH CIy>KOM CBITJIONIONIB B TOPIBHAHHI 3
TpaIuLIHHUMU JDKEepellaMu CBiTia. Y MpeAcTaBleHid Hukue TaONmuIll NpuBEIeH! JaHi A
MOPIBHSIHHS [J[1alla30HIB KOPHUCHOTO TEPMIHY CIyXOM CBITJIONIOAHMX JIKEpen CBITIA 3
Jiara3oHaMl HOMIHAJIBHUX TEPMIHIB CIY)KOM TpaguIliiHUX JDKEpEN CBITIA 3a JIaHUMH
Henapramenta enepreruku CILLIA [9].

Tabmuus 4. Jliana3oHn KOPHUCHOT0 TePMiHYy CJIy»0M CBIiT/10i0AiB i TpaaMUiiHNX TKepeJ

cBiTJIa

Jlxepena TunoBwii niana3zoH (TOUHM)
CBITJIA
Jlamna HakaytOBaHHS 750 — 2 000 /HOMiHATBHBII CTPOK BUKOPUCTAHHS
["anorenna samna HakamoBanHg | 2 000 — 2 000 / HOMiHAIBHBIA CTPOK BUKOPUCTAHHS
MertanorajgoreHsa jammna 500 — 20 000 / HOMiHATBEHBIN CTPOK BUKOPHUCTAHHS
JliniiiHa mominecienTHa Jamna | 20 000 — 30 000 / HOMiHANBHBIA CTPOK BUKOPUCTAHHS
binwmii cBiTnomion 35 000 — 50 000/xopucHHIA CTPOK BUKOPHCTAHHS

— Ha BigMiHy Bim TpaguIiiHUX JDKEepeNn CBITJIA, CBITJIOMIONM  MOXYTh
BUKOPHCTOBYBATHCSI HaBITh MiCIs ICTOTHOTO 3HIDKEHHS CBITIOBOrO MOTOKY. [lpu mbomy

MOBHUM BHXIJI 3 JJaAy BiIOYBAETHCS AyKE PIAKO.
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— bararo CBITIOIIOMHUX OCBITIIOBAILHUX TPUJIAJIIB, 110 BUITYCKAIOTHCS, HE JIUIIEC
BIJIMOB1/Iaf0Th BUMOTaM CTaHJAPTIB MO €HEeProepEeKTHUBHOCTI 1 €KOJIOTIYHOCTI, aje 1 4acTo
MepPEeBEPIIYIOTH iX. BaXKJIMBO BIAMITUTH, IO CBITJIOAIOIHI CBITUILHUKH CTBOPIOIOTH XOJIOIHE
cBiTiIO 1 He reHepytoTh IK- 1 Y®-BunpomiHioBaHHs, TOOTO MPHUIATHI A BUKOPHCTAHHS B
My3€sX, Ha BHUCTaBKax 1 B ICTOPHMYHHX MICISX, JI€ TpaJWLidHE OCBITIIEHHS MOXE CTaTd
MIPUYMHOIO 3HEOBapBJICHHS YopHUa 1 ¢papd abo pyiiHyBaHHS TKaHUH a00 1HIIMX YYTIUBHUX 10
IK- 1 YO-BunpomiHiOBaHb MaTepialiB

Bucnoéok ma nepcnekmueu GUKOPUCMAHHA  Pe3YIbmamie  00CAI0NCEHHA.
[TpoBeneHmit anaiiz GI3MIHUX 1 €CTETHYHUX BJIIACTUBOCTEH CBITJIOMIOJHUX OCBITIIIOBAIBHUX
MPUIAIiB, MiATBEP/PKCHUM OaraTUM MPAaKTHYHUM JIOCBIJIOM iX BHKOPHCTAaHHS B PI3HHX
IrpOMaJICBKUX 1HTEp’€pax, IOKa3aB MEPCIEeKTHBHICTh iX 3aCTOCYBaHHS B IHTEP €PHOMY
MPOCTOpPI BHIMUX HABYAIBHHX 3aKJIaliB, SK 3 TOYKH 30pYy BHUPIMICHHS MPOOIEeMU
eHeproz0epekeHHs TaKk 13 METOK JEKOPYBaHHS IIbOrO MPOCTOPY 1 TiJABHICHHSA
MICUXOJIOTTYHOTO KOM(OpTY mnepedyBaHHS B HbOMY. 3aBJaHHSM MOJAJBIIUX AOCTIIKEHb €
pO3poOKa KOHKPETHHUX MPUHIUIIB 1 PEKOMEHJAAIA MI00 MOXIMBOCTI 3aMiHU ICHYIOUHX
CUCTEM OCBITJICHHs npuMiiens BH3 Ha cBITIIONI01HI ipUIaau.
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AJbTepHATHBHBIE MeETOAbI OCBEIleHHSI B KOHTEKCTe pelleHHsI BOMpoca
NMOBBIIIEHUST HeProdP(PeKTUBHOCTH HMHTEHLEPHOT0 MPOCTPAHCTBA BLICIIHX Y4eOHBIX
3aBeleHu i

Cadponosa O.0.

Kuesckuii nayuonanoHwlll yHugepcumem mexHoio2utl U Ou3atta

B crathe paccMaTpuBaeTcsi KOHIENLUS MOBBIIIEHUS SHEProd((HEKTUBHOCTH BBICIIUX
yueOHBIX 3aBEJCHUM 3a CYET HCIOJIB30BAaHUS YHEPTOCOEPUTAIOIINX TEXHOJIOTUN OCBELICHUS
Ha 0a3e CBEIOAMOIHBIX YCTPOHCTB € YYETOM THUIOJOIMYECKHMX OCOOCHHOCTEH
(bopMHUPOBaHUS CTPYKTYpPbl HHTEPHEPHOTO IIPOCTPAHCTBA 3TUX 3aBEJICHUM.

KioueBbie cjaoBa: sHeprocoeperaromnme TEXHOJIOTHH OCBEILIEHUS,
oMU YHKIIMOHATIbHBIE YYEOHbIE KOMILJIEKCHI, SHEPro3(PPEeKTUBHOCTh BBICIIUX YUEOHBIX
3aBE/ICHNN, CBETJIOAUOAHBIE YCTPONCTBA OCBEILIEHUS

Alternative methods of lighting in a context of the solution of a question of
increasing energy efficiency of inteerny space of higher educational institutions

Safronova O.0.

Kyiv National University of Technologies and Design

In the article the concept of increasing energy efficiency of higher educational
institutions is considered at the expense of using energy saving technologies of lighting on the
basis of light-diode devices based on the typological features of formation of structure of
interior space of these institutions is considered.

Keywords: energy saving technologies of lighting, multifunctional educational
complexes, energy efficiency of higher educational institutions, light-diode devices of lighting
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