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YK 621.321
H.C. KOMAPOB, K.JI. HIEBYEHKO, B.B. YY>KBA, A.O. IITPUMA

KueBckuii HallMOHAIBHBIA YHUBEPCUTET TEXHOJIOTHI U Tu3aiiHa

JHEPT'OCBEPEI'AIOIIUE CUCTEMbI OCBEIHHIEHUA
YUYEBHBIX AYJIUTOPUI

Paccmampuearomess  cucmemvl  UCKYCCMBEHHO20 — oceeujenus — HA — OCHOBe
JIOMUHECYEHMHBIX — JlaMn U C8epX  APKUX  €8emoouodos.  Iuepeocbepedcenue
paccmampusaemcsi Kak obecneueHue 3a0aHHbIX CAHUMAPHBLIX HOPM OC8EUeHHOCMU Ha
Kaxicoom pabouem mecme Npu MUHUMATbHOM pacxooe dnekmpodnepeuu. Paccmampuearomes
cucmemvl ABMOMAMUYLECKO20 YNPABTIEHUsT CBeMUNbHUKAMU, Opauéepbl O pe2yiupyemblx
UCTMOYHUKO8 c8ema.

Knrouesvle cnoea: nomunecyeHmHas J1aMna, CEepXApKull ceemoouoo, opateep,
uHgopmayuonHas WuHa.

Pacxoppl a1eKTposHEeprun B yueOHBIX 3aBEICHUSAX Ha ocBelleHue coctapisatoT 50-70%
o0miero MOTpeOJIEHUSI AJIEKTPOIHEPTHH, 3TO MPHU TOM, YTO OCBEIIEHHOCTh OT/EIBHBIX
pabouux mecT He oTBevaer caHuTapHbiM HopMmam. CornacHo CHull [1] ocBemeHHOCTH
pabounx MecT B Y4eOHBIX ayaUTOpHsIX HobkHa cooTBercTBoBaTh 300 JIk, a cormacHo
1ISO8995 — 500 JIk [2]. [Tox sHeprocOepekeHUEM MTOHUMACTCS SKOHOMHUS SHEPTOHOCUTEIICH
JUIst 0OecTieYeHNH 3a/1aHHbIX HOPM ToKa3aTelel (TeMieparypbl, OCBELIEHHOCTH, BIaXXHOCTU U
Jp.) TP MUHUMAJIBHBIX pacxodax dHEPrOHOCUTENIEH, TO3TOMY €CIIU PacXo/ SHEPTOHOCUTENS
HE M3MEHWJICS, a MOKa3aTelu MPUOIU3UINCH K 3a/laHHOM HOpME, TO TaKUE MEPOIPHUSITHS
OTHOCATCS K HEProcOeperaronmm.

Ilocmanoeéka npobnemwvr. Kax mnpaBuio, B y4eOHBIX ayJUTOPHUSX HCHOJIb3yeTCA
KOMOMHHMPOBAaHHOE OCBEILEHUE, ECTECTBEHHOE M HCKYCCTBEHHOE. DHEProcOepeKeHne MOKET
JOCTUTAThCSI TIPU YIIPABJICHUU SIPKOCTHIO CBETHJILHUKOB B 3aBUCHMOCTH OT WHTEHCHUBHOCTHU
€CTeCTBEHHOro ocpelleHus. Ha puc. 1 mpuBeneHa 3aBUCUMOCTh OCBELIEHHOCTH pabouero

Mecta E B 3aBUCMMOCTH OT €CTECTBEHHOTO oOcBelleHus Egpcr. LITpuxoBkoW mnoka3aHa

HE0OXOoMasi ”HTEHCHBHOCTh UCKYCCTBEHHOTO OCBEIIEeHUsI Eyyc.
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Puc. 1. B3anMocBsI3b YPOBHEH HCKYCCTBEHHOT0 M €CTECTBEHHOI0 OCBEIIeHHUs
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IIpu 5TOM HEOOXOAWMO YYMTHIBATH, YTO E€CTECTBEHHOE OCBEIIEHHE O00ECIeUrnBaCT
pasHbIl YPOBEHb OCBEIEHHOCTH pabouuxX MECT, ClIeOBATENbHO, CHCTEMa HCKYCCTBEHHOIO
OCBELICHUS JODKHA 00ecreunBaTh pa3Hyl0 HHTEHCUBHOCTb CBETA OTJEJIbHBIX CBETHIILHUKOB.
Kpome Toro, mnpu MCHoib30BaHUU AyIUTOPHOTO (OHIA YAaCTO BOZHUKAET CUTYaIUs, KOrIa
HCKYCCTBEHHOE OCBEIIICHHE HE BBIKJIFOYAETCS MPU OTCYTCTBUM 3aHATUH. [Ipn aBTOMaTHU3anuu
YIpaBJIEHUS] OCBEIEHHEM 3TOT HEAOCTATOK MOXKET OBbITh MCKIIIOUEH BBEICHHUEM B CUCTEMY
yIpaBJIEHUs] CTAaHAAPTHOI'O 1aTYNKA IPUCYTCTBHSL.

Ob0vexmbl u Mmemodvl ucciedoeanuil. 3anada >KOHOMHOTO  PACXOJIOBaHUS
DHEPropecypcoB HA CETOTHSIIHHIA JIEHb HE BBI3BIBACT COMHEHMIA. B Hacrosimel pabote moj
9HEpProcOepeKCHUEM MOHUMAETCS SKOHOMHUS SHEPropecypcoB Ui 0OeCHeueHUH 3a/laHHbIX
CaHUTApHBIX HOPM OCBEIIEHHOCTH B Y4YEOHBIX AayIAUTOPHUSIX NMPU MHUHUMAIBHBIX pacxojax
sHeproHocurenei. TakuM 00pa3oM, IOMUMO 3aJauu SHEProcOEepeKEeHUs, peliaeTcs 1 3a1a4ya
obecnieuenus TpedoBanuii CHull, uTo noBelaeT ee akTyalbHOCTb.

Pesynomamot u ux ob6cyyucoenue. CTpyKTypa 3HeprocOeperaronei CHUCTEMBI
YIPaBICHUS OCBEUICHUEM ayJWTOPHUM IIOKa3aHa Ha puUC. 2. YIIpaBJIEHHE OCBELIEHUEM
OCYIIECTBIISICTCS KOHTPOJJIEPOM depe3 HHPOPMALMOHHYIO IIKHY (BUTAs Mapa) myTeM oOMeHa
uH(pOpMalLlMK KOHTPOJUIEPOM C JpailiBepaMH CBETHJIbHMKOB U JaTUMKAMM OCBELICHHOCTH 3a
cdyeT ajapecauuu coodOumieHuid. Takum 00pa3oM, JOCTUTaeTcs IUIaBHOE H3MEHEHHE

HHTCHCHUBHOCTHU CBCTA CBCTUJIbBHUKOB U IMOAACPIKUBACTCA 3aJIaHHBIN YPOBCHb OCBCUHICHHOCTH
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Puc. 2. Crpykrypa 3Heprocoeperauieil cucTeMbl yIpaBJieHHs 0CBellleHHEeM
ayJUTOPUMN
O¢ddexTuBHOCTh  aBTOMAaTHMYECKON  CHCTEMbl  YIpPaBJIEHUS  OCBEIIEHHWEM B
3HAUUTENBHON CTENEHU 3aBUCUT OT BHIOOpA MCTOYHUKOB cBeTa. Hambonee 3¢ dekTuBHBIMU

HCTOYHHUKaMH CBETA B HACTOAIICC BPEMS SABJIIFOTCA CBCPX APKUC CBCTOAMOAbL [3] B ocnHoBe

255



ISSN1813-6796 BICHUK KHYT/I 2013 Ne6

JNEHCTBUS TAKUX MPUOOPOB JISKHUT U3ITydaTeIbHAS PEKOMOMHAIIHS Taphl «AJIEKTPOH - JABIPKAY,
conpoBoxaaromiasics Berxonom dotona. KIIJ[ cBerognona [4] onpenenstor Tpu GU3HUESCKUX
nporecca:

7 =11 TinaTTexTrR (1)
I/1€ #INT — BHYTPEHHHM BBIXOJ; #/iNGg — KOOPOUIIMEHT UHXKEKIUH; exTrR — dDPEeKTUBHOCTD
BBIXO0/Ia CBETA.

KoadduimeHT WHKEKIIUN OmpeAesiseT OTHONICHHE TOKa HEOCHOBHBIX HOCHUTENCH K
obumemy Toky. C pocTOM MJIOTHOCTH TOKAa CHHXKAETCS KOO(POUIMEHT HHXKEKIHH, YTO U
onpenenser cHuxenue KIIJ ceeromumona. B [5] mpuBeneHsl 3aBUCMMOCTH OTHOILIEHUS
cBeroBoro moroka Kk momHuoctu Im/W [JIT/Bt] u KIIJ] pa3iaudHbIX THIOB CBETOAMOJIOB

CreeXLamp Oenoro 1sera (puc. 3) .
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Puc. 3. OnTuko-3jieKTpuYecKkne XapakTepucTuku cseroanonos CreeXLamp
W3 npuBeneHHBIX [aHHBIX cleAyeT, 4To Haubosee 3(PPEeKTUBHBIM CcrOcoOOM

yHpaBJICHUA APKOCTBIO CBECTOAMOJA ABJIACTCA (bOpMHpOBaHI/IC PeryjimpyeMoro moCToaHHOIo

TOKa 4€pe3 CBETOAUOM. Cxema npaﬁBepa CBCTOANOAHOI'O CBECTHJIbHHKA ITOKAa3aHa Ha pUC. 4,
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Puc. 4. Cxema npaiiBepa cBeTOAHOIHOI0 CBETHJIbHUKA.

JlaHHOE yCTpONCTBO MPEACTABISAET COOON UMITYJIbCHBIN PETYJIATOP MOCTOSHHOTO TOKA,
B KOTOPOM BEJIMYMHA BBIXOJHOTO TOKa 3ajaercs JenurteneM HanpsokeHuss RS, R6, R7. B
ABTOMAaTHYECKOM  PEXHME 3TOT  JEJIHUTENIb  3aMEHSETCA  BBIXOJHOM  MHKPOCXEMOU
nHpopManMoHHOW MmKHBI. CBETUJIFHUK BBIMOJHEH HA TPEX CBETOAMOJAX MOITHOCTHIO O
P;=20Bt npu nomuHanmbHOM TOKE lypp=0,55A. Ilpu 5TOM HampspKeHHE Ha JaMIie B
HOMHUHaJILHOM pexkume pasHo U;=110B.

NMnynbcHBIN perynsatop paboTaeT B peleiiHOM HECMHXPOHHU3HPOBAHHOM pPEXKUME.
[Hupuna 30HbI rUcTepe3uca coctaBiser 1/=+0,05A. Hampsokenue, npukiagbiBaeMoe K
npoccento L1, Ha cTagusax MpOBOISAIIET0 M HEMPOBOMSIIETO COCTOSIHUS TpaH3uctopa VT1,
OIIpEIeTSETCS BRIPAXKEHHEM: U, = e =Us (2

U,
OmnpenenuM  IUTeNbHOCTh mpoBojsimero (77;) w  HempoBogsmero (7y) COCTOSTHUM

Tpan3zuctopa VT1 Ha nepruoae uMmmyabCHOW MOTYJISIIIHKA
L-21,.
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U a U J
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Ti=—5 "

©)

JI
YacToTa UMITyJILCHOM MOy onpenesnsercs, kak Fy=21/(T;+Ty), oTkyna
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[Tockonpky HampsikeHue cBszaHo ¢ HampspkeHueM cetu Us, xak Uc=1,41Us onpenenum
YacTOTy HMMIYJIbCHOW MOJYJSIUU  COMIAcHO (4) MpU OTKJIOHEHUSX HANpSIKEHUS CETH
220B+10% u 220B-15%, oTkyaa yacTtoTa HMITYJIbCHOM MOZIYJSALMHM HPU MHUHUMAIbHOM
HanpspkeHuu cetu paBHa Fy=21kl'n n npu makcumanbHOM HamnpsbkeHuM cetu Fy=24xIw.
Takum 00pa3oM, 4acToTa MMITYJIbCHOW MOJIYJSIMM HAaXOAWUTCS 3a TMpENeTaMu 3BYKOBOTO
quana3oHa M paboTa CBETHJIBHHKA HE CO3JaeT AaKyCTHYEeCKHUX IoMeX. BHemHuil Buj
9KCIIEPUMEHTAIILHOTO 00pa3lia JApaiiBepa M 3aBUCHMOCTh TOKAa CETU OT TOKa CBETOJUOJIOB

IIPUBEJICHBI HA pUC. 5.
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Puc. 5. DxcnepumeHTaA/IBHBIN 00pa3en ApaiiBepa H ero CTAaTHYeCKasi XapaKTepUCTHKA

OkcnepuMeHTalIbHO noidydeHHoe 3HadeHue KIIJ[ npaiiBepa B HOMUHAIBHOM peXHME
npesbiiaer 90%. ObecnieunBaeTcst 1eCATUKPATHBIN TUANa30H U3MEHEHUS TOKa CBETOAMO/IOB
U NEepEXO] CBETWJIBHHUKA B «CIALIMI» pexuM. IIo BceM TeXHMYECKH IOKa3aTelsiM CUcTeEMa
MCKYCCTBEHHOI'O OCBEILEHUS Ha OCHOBE CBEPX SIPKMX CBETOIMONOB IPEBOCXOIUT JPYrue
CUCTEMBI OCBEILIEHUSI.

Opnako, WIMPOKOE  BHEIPEHHE  TMOJOOHBIX  CBETUJIBHUKOB  CIACPKUBAETCS
SKOHOMMYECKUMHU TNoKazaTelssMU. CTOMMOCTh MAaTepHalloB M KOMIUIEKTYIOIIMX JpaiBepa
cocraiseT 330rpH. ¥ UMEIOTCS IMYTH €€ CHUKEHUS, HO CTOUMOCTb OJJHOT'O CBETOINO0/1a OKOJIO
150TpH. CyIIeCTBEHHO BIUSET Ha SKOHOMUYECKYIO 11eTIeCO00Pa3HOCTh MOT0OHBIX TPOCKTOB.

AJNbTEepHATUBHBIM IYTEM BHEIPEHHUS HEProcOEperarmnumx CUCTEM HCKYCCTBEHHOTO
OCBEILIEHUS SBISIETCS €€ PeAM3allisd Ha OCHOBE CYIIECTBYIOIIUX CHUCTEM JIIOMHUHECLIEHTHOTO
ocBellleHus. B aTOoM ciyuae, 1S peanu3allyd pacCMOTPEHHOM CHCTEMBI aBTOMATHYECKOTO
yhpaBieHUs: TpeOyeTcsl 3aMeHa IMyCKO-PeryJlHpYIOIIUX Leneld CBEeTUJILHUKOB JpaiiBepamu,
00€eCTIeunBarOIMMHU YIIPABIECHUE SIPKOCTHIO CBETHUIILHUKOB. O4eBUAHO, 9YTO d(PPEKTUBHOCTD
JIOMUHECLICHTHOTO CBETWJIbHUKA B 1,5-1,6 pa3 HuXe CBETOIMOAHOIO, HO KalMTaJIbHbIE

3aTpaTbl Ha HNCPECACIIKY CHUCTCMbI OCBCHICHUSA CYHICCTBCHHO CHMWIKXAIOTCA. B »Toii CBs3H,
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IPEJICTaBISIET NPAKTUUYECKUM HUHTEpEC INPUMEHEHUE BBICOKOYACTOTHBIX JIpaiiBEpOB,
UCKJIIOYAIOMIMX aKyCTUYECKHWE IIIYyMbl CTaHAAPTHBIX CBETHJIBHUKOB, OOECIEUMBAIOIINX
YCIIOBUSL «XOJIOAHOTO IMOJKUTa», YTO CYHIECTBEHHO YBEJIMYUBACT CPOK CIY>KOBI Jamm M
MCKJIIOYAIOIIMX IyJIbCallUi CBETOBOT'O OTOKA, HEFATUBHO BIMSIOLIMX Ha 3pEHHUE.

B ocHoBe ympaBieHHS SPKOCTbIO JIOMUHECLEHTHBIX CBETUJIBHUKOB HCIIOJIb3YETCS
YaCTOTHOE peryjimpoBaHue. PaccmMoTpuM 1enb, Mmoka3zaHHyr Ha puc. 6a. B komiuiekcHoi

obnactu BBIXOJHOC HAIIPSAKEHUEC CBA3aHO C BXOAHBIM COOTHOLICHUCM:
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W:Ulgmmm% .
501040
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HepeXOI[H OT KOMIIJICKCHBIX 3HAa4Y€HHUH K ,HeﬁCTBYIOIHI/IM, IMOJTyqYUM:
(S2°) = (- oLOY + () )

UBbIX
Co6cTBennas pezoHancHas yactota LC konTypa paBHa @ =1/L.C| conmpoTHBIEHHE JaMIIbI

paBo R=U,,, /1, Tok koporkoro 3ambikanusi (R=0) pasen |, =U,,,, /oL.
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Puc. 6. 'papuueckoe npeacrasienne () 3apucumoctu (9) aJst uenu (a) npu pasHpix &
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I'paduk 3aBucuMocTH (9) 1yIs pasIMUHBIX 3HAYEHMH A MpUBENEH Ha pHC. 66, OTKyaa
ClelyeT, YTO M3MEHEHUE YacTOThl BXOJIHOTO HAIPSKEHUS [0 OTHOLICHUIO K PE30HAHCHOU
4acTOTE€ KOHTYpa IO3BOJIIET B IIMPOKUX IMpejesiax M3MEHATh TOK jammbl. Kpome Toro,
MOJBEM HAIPSIKEHHS] B peKUMe XoiocToro xona (R—oo0) obecrieunBaeT yciaoBHs MOIKUTA

JIaMIIBI. O,I[I/IH N3 BO3MOXHBIX BAPUAHTOB CHJIOBOM YacCTH I[paﬁBepa IIOKa3aH Ha pHC. 7.

-1

Puc. 7. CunjioBasi yacTsh ApaiiBepa

YCTpoWCTBO MpencTaBisieT COOOH MOJYMOCTOBOM —TpPaH3UCTOPHBIM HHBEPTOD,
paboraronuii Ha  CBpX3ByKOBOM uyactore (20 kl'm). Pe3onHancHass yacTtoTa BBIXOJHOTO
xkoHTypa (Lg, C3) coorBercTByeT dYacToTe paboThl uHBepTopa. Mcmonb3oBaHue
JIOTIOJTHUTENBHOTO O0TBO/a JApoccens [lp oOecneunBaeT oOrpaHMYeHHE MaKCHMAJIbHOTO
HaIpsDKEHUsT Ha Jpoccele U KOHJIEHCATOpE pPE30HAHCHOIO KOHTypa Ha ypOBHE,
NPEBBIMIAIONIEM HAMpPsOKEHHE XOJIOAHOTO TIO/PKWTA  JIFOMUHECHEHTHOM Jammbl. [locie
BO30Y)KJEHHMsI TJICIOLIETO0 pa3psia CHIKAeTCd CONPOTHBIEHHE JaMibl. BriGopom
cootHomeHnst Lj,/C3 obecrieunBaeTcs HOMHHAJIbHOE 3HAUCHHE HANPSDKEHUS HA JIAMIIE,
COOTBETCTBYIOII[EE €€ MaKCHUMAIIbHOW SIPKOCTH. PerynmupoBaHHe SPKOCTH O0OECTIEYMBAETCS

M3MEHEHUEM YacTOThI pa0OThl MHBEPTOpA. OMIOPHI TPOIECCOB B JApaiiBepe IOKa3aHbl Ha

puc.8.
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Puc. 8. [lepexoanble nmpoueccol B ApaiiBepe
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W3 mpuBeAeHHBIX 3MIOP BUIHO, YTO IMPHU 3allyCKe MHBEPTOpa HapacTaeT aMILTUTyaa
HANPSDKEHUST Ha KOHICHCATOPE PE30HAHCHOTO KOHTypa. [Ipu JOCTHMKEHUM HAMPSOIKEHUS
npo0os MPOUCXOTUT pasps KOHJEHCATOpa Ha Ta30BbIH MPOMEXYTOK JamMmbl. CHUKEHUE
COTMPOTHBIICHUS JIAMITBI 00ECIICYMBALT IMEPEX0J] CXEMbI B YCTAHOBUBIIIUICS PEIKUM.

Boieoowi. PaccmoTpeHHble B CTaThe MOAXOABl K OpraHU3alliy  YIIpaBJICHUS
OCBETUTEILHBIMU MTPUOOpaMU B yUEOHBIX ayAUTOPUSIX MO3BOJISAIOT 00ECTIEYUTh HOPMHUPYEMbIE
MOKA3aTeIM OCBEIICHHOCTH MPU OJHOBPEMEHHOW MUHUMU3AIUN PACXOJIOB JIEKTPOIHEPTHH.
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JHeprocHeperaromue CHCTEMbI OCBEIICHUS] Y1eOHBIX ayAUTOPHIA.
Komapos H.C., [lleBuenko K.JI., Uyx6a B.B., [Ipuma A.O.
Kuesckuii nayuonanoHwlll yHugepcumem mexHoio2utl U Ou3ata

PaccmaTpuBaroTCst  CUCTEMBI ~ HCKYCCTBEHHOTO  OCBELIEHMS  HAa  OCHOBE
JIOMUHECLIEHTHBIX JIAMIT M CBEPX SIPKMX CBETOAMOOB. DJHEProcOepeKeHne paccMaTpuBaeTCs
Kak oOecredeHrne 3aJaHHBIX CAHUTAPHBIX HOPM OCBEIIEHHOCTH Ha KaXKIOM paboyeM MecTe
IpY MUHUMAaJIbHOM PacXo/jie 3JIeKTPOIHEeprun. PaccMaTpuBaroTcs ccTeMbl aBTOMATUYECKOTO
YIPaBJICHUS] CBETUIIbHUKAMHU, IpaiBEPHI ISl PETYIUPYEMBIX HCTOYHUKOB CBETA.

KiroueBble ci10Ba: JIOMHUHECLEHTHAs JamIia, CBEPXSPKUN CBETOAMO, ApaiBep,
uH(pOpMaIMOHHAS [ITUHA.

Energy saving systems of illumination of educational audiences
Komarov N., Shevchenko K., Chuzhba V., Prima A.
Kyiv National University of Technologies and Design

The systems of lamplight are described on the basis of luminescent lamps and over
bright light-emitting diodes. An energy-savings is described as providing of the set sanitary
norms of luminosity on every workplace at the minimum expense of electric power. The
systems of automatic control lamps, drivers, are examined for the managed sources of light.

Keywords: luminescent lamp, super bright light-emitting diode, driver, informative
tire.
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