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"HauionansHuii asiauiiinmii yHisepeuTeT, Kuis

HaljioHanbHWii yHiBEpCUTET BOAHOMO rOCNOAAPCTBA i NPUPOAOKOPUCTYBAHHS, PiBHe

MOJAEJTFOBAHHA NMPOMMC/I0OBOI O CBIT/1IOA104HOIO CBITUJIbBHUKA

P0o3rnsHyTO 0CO6MMBOCTI NPOEKTYBAHHS CBITNOAIOAHOrO CBITNOBOro npunagy. CTBOPEHO MaTeMaTUUHY i
KOMMN’I0TepHY MofeNb NMPOMWUCAOBOrO CBITWNbHMKA. OnTuMi3alilo ¢opmu Bigbueaya NpoBeAeHO 3a A40NOMOro
nporpamm po3paxyHKy OnTWYHUX cucTem Trace Pro. CBiTnOpo3nogin CBIiTN0BOro npunagy 6yno pospaxoBaHo 3a

[0MOMOro0 MeT0/y 3B0POTHOIO X0y NPOMEHIB.

Knto4osi cnoa: CBITNOAIOAHMIA Mpunag, NPOMWUCAOBWIA CBITWILHUK,

thopmu Bif6MBaYa.

MocTaHoBKa npobiemu

Ha  cbOrogHiWwHin  fgeHb  cBiTnogiogHa
IHAYCTpPIA Ay>Xe LWBMAKO PO3BMBAETLCA. [NepeBarn
CBITNIO fiofiB SIK eHeproedeKTUBHMX [Kepen
Wwmnpoko Bigomi[1]. OcobnmeocTi CBITNOAIOAHMX
[DKepen, TMM He MeHLue, NoTpebyoTb HainbinbLu
TOYHMX METOAIB PO3paxyHKy, SiKi BpaxoByBain 6
0co6MBOCTiI 6Y0BK TX CBITNIOPO3MNOAINY.

AHani3 ocTaHHIX fOCNiMKeHb i Nybikauin

[ns po3paxyHKy Bif6VBatO4MX MOBEPXOHb
AnA  CBITNOAIOAHMX — [Kepen  BCe  YacTille
BMKOPUCTOBYIOTb HOBI  MeToauM. MeTo  uux
METOZiB € 3HAXOMKEHHS HabiNbLl TOYHOrO
pilLeHHA  npamoi i obepHeHOT  3ajadi
CBIT/IOTEXHIYHMX po3paxyHkiB. [Mpama 3agava
nondratd B  3HAXOMKEHHI CuaM  CBITMA  uu
OCBIT/IEHOCTI npn  BigoMmii  dopmi  BigbuBaya.
Ob6epHeHa 3afjaya HaBnaky ONTUMI3ye BifgovBay
nig 3ajaHy Kpwvsy cBiTnoposnoginy. OfHum i3
CyyacHUX MeToAiB 00epHeHOI 3agadi € MeToj
MigroHKN noesepxoHb [2] Ta wmeTogq SMS
(Simultaneous Multiple Surface method) [3].
TakoX [0 uMX Nip LIMPOKO BUKOPUCTOBYETLCA
[aBHI MeTop H6anaHcy CBITNOBUX MOTOKIB, ane B
HOBIV iHTepnpeTauii [4].

Po3paxyHkom CBITNIOLIOAHNX npunagis
3aMMaloTbCA K BITYM3HSAHI, TaK i 3apy6iKHI BUEHI,
30Kpema, MopaeHexHwin €. M., AmuTpeHko T.B.,
Bacunbesa H0.0., Kpuwtans B.C., LLwn6alikiH
C.A., MyxaHos IN.B., Mputkos C.B.

MeTa cTartTi

B paHiii po6oTi MnaHyeTbcs PO3paxyHOK

KOMMN’I0TepHa MofeNb, onTuMisaLis

TOYHWIA | He TPYAOMICTKMIA MeToA. B xogi po6oTu
Heo6XigHO onTMMi3yBaTVM (hopmy Bigbusaya Ta
CTBOPUTU MaTemMaTU4Hy MOJeNb CBIiT/I0PO3NoAiny
OMTUYHOI CUCTEMW 3i CBIT/IOLIOAHUM [XKEePEsioMm.

Bvknag 0CHOBHOro matepiasny

Mpu MPOEKTYBaHHI  CBITNOAIOAHOIO
CBITNOBOr0 npwunagy nepw 3a BCE HeOOXigHO
BM3HAUMTWCA 3 napameTpamu mkepena. [ns
peanizauii MoctaBneHoi 3agadi 6yno ob6paHo
ceiTnogiog XHP 50 ¢hipmm CREE (USA) 3 Tennum
6inum ceitnom [5]. Bubip came LbOro BUpO6HMKA
3YMOB/IEHWI HaMBULLOK AKICTIO MPOAYKTY Ha
Cy4YaCHOMY PUHKY, @ HaKOX HasABHICTIO BCi€l
HeoOXifHOI [ANs MPOeKTyBaHHA iH(opmauii y
BiNbHOMY AoCTyni Ha calTi ipmn CREE.

HacTyrnH1M KpOKOM € po3paxyHOK po3noginy

FCKpPaBOCTi  Biff CBITHOrO Tina y npocTopi.
fckpasicTb, 3rigHO 3 [6], po3paxoBYyeTbCS
HaCTYMHUM YNHOM
di
=, 1)
dAcosa

[ie L — AckpaBicTb AinsaHky nosepxHi dA nig KkyTom
a no Hopmani N, dl — cuna cBiTna y HanpsmMKy o
(puc.1).

ddcosal

Puc.1. o po3paxyHKy SiCKpaBOCTi CBiYEHHS Y MEBHOMY
Harnpamky

Mpobnema nonsrae B TOMy, L0 CBITNOAIOL

Mae fyXe CknafHe (DOTOMETPUUHE TiNO, AKe He

MOXHa 3aMIHUTU TeOMETPUYHUMU 3aMiHHUKaMK

4

o
v

CBIT/IOAIOAHOrO  NPOMWUC/IOBOrO  CBITU/IbHUKA,
BUKOPWCTOBYKOUM  HaWbifibll  ONTUMaNbHUNA,
46 © B.TM. KeacHikos, H.I. Kynuk



CBiTNOTexHiKa Ta enekTpoeHepreTuka, 2016, No 1(45)

ISSN 2079-424X

A4

yepe3 BeNMKE 3HAYeHHS MOXUOKU. BUPOOGHMKMN XK
HaJaloTb NLLe JaHi Npo POo3Mogin cunu ceitna y
npocTopi.

BifHOBMIEHHSA ACKPABOCTI [pKepena cBiTna no
oro Kpweil cuni CBITNa HaneXutb A0 3ajadi
06epHEHOro TWMy i AeTanbHO PO3rnsganocs B
po6oTi [7].

MpoTe came ana CBITNOAIOAHOIO [MXKepena
Maibke HEMOXIMBO aHaiTUYHO  po3paxyBaTy
PO3MoAiN ACKPaBOCTI, Lie MOX/MBO 3p0OUTY NinLLe
npu AocnifpkeHHi B nabopatopii.

3Ba)Katoum Ha BCi BuLLienepepaxoBaHi HaHCK
CBIT/IOAIOAHOT TeXHIKW i Ha [OCUTb BesIMKY
BiCTaHb, $KY MPOXOAWUTbL CBITNI0BUI MPOMIHb,
MOPIBHAHO 3 PO3MIpOM [Kepena, NpUiMemo
JonyLleHHs NPOo TOYKOBY ManiCTb CBITHOIO Tina.

B po6oti [8] HaBedeHWin po3paxyHOK
PiBHOMIPHO ACKPABOro TOUKOBOI0 AXepesna

L. =1/(pd?/4), 2
pe d - piaveTtp cBiTHoro Tina, L. — #oro
SCKpaBiCTb, a | — cuna ceiTna, piBHOMIpHa B MeXax
Kyta dw. Came ueli BUpa3 MU i BUKOPUCTaN B
HaLLOMy po3paxyHKy SiCKpPaBOCTi CBITHOrO Tifa.

[na  po3spaxyHKy qopmu Bigbveaya 6yno
BMKOPWUCTAHO SK MpuKnag BTOPMHHY onTuky Ledil
Mirella-50-s-pin[9]. BUKOPUCTOBYHOUM KPECIEHHS,
HafaHi (ipmoLo-BUPOGHMKOM, B nporpami Trace
Pro 6yno npoBeLeHo MOZE/OBaHHSA
cBiT/IOpO3nodiny Bif gaHoro Bigbusaya (puc.2).

Micna onTumisauii gopmun Bigbmeaya, opmy
6yno npuiiHATO 3a napabonoigHy 3 (OKYCHOH
BiACTaHHIO 3,83 MM, [JOBXWHOKO 24,8 MM i
AiameTpom 39 MM. dopMma OTpMMaHOro Bigbueaya
MakCUMasbHO HabnmkeHa [0 KpecneHb Ledil

[ns  aHaniTMYHOro po3paxyHKy 6yno BMGpaHO
MeTO[, 3BOPOTHOr0 Xo4y NpoMeHiB. Llein meTog €
LWUBMAKUM, TOYHMM | NPOCTMM B 3aCTOCYBaHHI. Tak
AK (hopma BigbmBaya napabonoifHa, Le BUKIOYaE
MOX/IMBICTb 6araTtopasoBux nepesifovBaHb, TOMY
3aCTOCYBaHHA Oiflbll  CKNaAHWX METOLIB He €
JOUiNTbHMM.

Bukopuctosytoun [10], dopma BigomBatoHoi
MoBepXHi po3paxoByBanacs K

X2 =41z;
o 2f ©)
 1+cosf
je X, Z — npsMOKYTHI KOOpAMHaTM TO4YOK
npodinsHOT Kpueoi; f — (okycHa BifcTaHb
Bif6uBaya.
Po3paxyHOK  CBIT/I0pO3MO4iNy  METOLOM

3BOPOTHOrO0 MPOMEHS nposoAMBCs 3rigHo 3 [10].
PiBHAHHSA NOBEPXHI B I6KAPTOBMX KOOPAMHATAX
x> +y?=4f(f-2).
PiBHAHHS HOpMani [0 NOBEPXHi
€=[2x 2y 4f]' /M,
ne M =2/x’+y?+4f?
3BOPOTHIA NPOMiHb 331a€TbCS BEKTOPOM
& =[sina 0 cosal .
BHYTPiLWHiA NPOMiHb ONMCYETLCA BEKTOPOM
£=[2xQ, -sina 2yQ, 4fQ,-M?Q,]/M?*, (5)
fe Q, =xsina +2f cosa .

Cwna cBiTna no Hanpsmky a
l@)=4pL,f*(R/af-)=4pL,f*@,, /a1, (6)
[e Lo — AcKpaBicTb mpKepena, Om.=R/f, R — pagiyc
Kepena cBiTna (6epemo YMOBHO #oro sk ctepy

Masioro pagiycy).

(4)

| O™B0l « % AE el oo KR
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Puc.2. Komn’toTepHe MoaentoBaHHs CBITI0OBOro nNpunagy B Trace Pro
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[Ona  nopiBHAHHA  OTPUMAHWX  Pe3ynbTartis,
HaBeJleHO KpWBi CUNW  CBITNIA, OTPUMaHi B
nporpami  Trace Pro(puc.3) Ta  OTpUMaHi
aHaniTnyHo(puc.4).

BucHoBKM

B xogi po6oTun 6yno nposegeHe KOMM’tOTEPHE
MOZENOBaHHS  MPOMWC/IOBOr0  CBITWbHMKA Ha
OCHOBI

cBiTIofiogHOro mkepena. B xoai ontumisadii
(hopmn BigbmeBaya Oyno BCTaHOBNEHO opmy
NpogiNbHOT KpuBoi. MeTofoM po3paxyHKy 6yno
06paHO MeTof, 3BOPOTHOrO XOAYy MPOMEHIB, KW
ONS JaHOro BMNafKy € Hainbifnbll ONTUMANIbHUM.
PesynbTaTi KOMM’IOTEPHOr0 | MaTemMaTU4HOro
MOAENoBaHHA cniBnagaroTb Ha 98 %.
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Puc. 4. Kpusa CBIT/I0p03MN0AiNY, OTPMMaHa B pe3ynbTaTi MaTeMaTUyHOro MOAeNH0BaHHS
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MOJAEJ/IMPOBAHWE CBETOANOAHOI O NMPOMbBbILLEHOIO CBETU/IbBHNKA
B.lM. KBacHnkoB, H.N. Kynuk

PaccMOTPeHO OCOGEHHOCTW MPOEKTMPOBAHWS CBETOAMOAHOIO CBETOBOrO npu6opa. Co3gaHo
MaTeMaTWUYECKYl0 N KOMMbIOTEPHY MOZAENb NPOMBILNEHOTO CBiTWIbHMKA. ONTUMM3aLMIO (hOPMb
oTpa>kaTens NpuU3BeAeHO C MOMOLLbIO MPOrpaMMbl pacuyeTa ONTUYECKMX cucTem Trace Pro.
CseTopacnpeaeneHne CBETOBOTO Mpubopa GbIN0 paccuMTaHo C NOMOLLbO MeTOAa 06paTHOro xoda
nyyei.

KntoueBble ¢noBa: CBETOANOAHBIV CBETOBON NPUOOP, NPOMbILLNEHBIV CBETUNbHUK, METOZ
06paTHOro xopa nyyei .
DESIGN OF LIGHTING EMITTING DIODE INDESTRIAL LUMINAIRE
V.P. Kvasnikov, N.I. Kulik
In this article reviewed most popular methods for designing LED devises. Some features of LED

lighting was considered. The problem is that the LED has a very complex photometric body that can not
be replaced by substitutes geometrical important error. Using computer modeling necessary to clarify
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the source data , which in future will be used to create a mathematical model. Manufacturers also
provide only data on the distribution of intensity in space. The calculation was taken assumption of
smallness point luminous body. To create the model was selected LED XHP 50 firms CREE (USA) with
warm white light. Select the shape of the reflector is based on the drawings reflector Ledil Mirella- 50 -s-
pin, provided by the manufacturer. In TracePro software environment based on drawings were executed
reflective element model. The form received a reflector as close to drawing Ledil Mirella- 50 -s-pin. As a
result of ray tracing of source Cree XHP 50 ww received intensity curve, coinciding with a slight
deviation from the curve of the manufacturer. Mathematical model of lights was made on the basis of the
model parameters and characteristics of reflector light source optimized computational . Calculations
were made in the software environment of Mathematica. For the mathematical modeling of light
distribution was selected inverse beam , as it has a high accuracy calculations, and there is no need to
incorporate multiple perevidbyvannya rays. As a result, received a narrow beam of light rays with an
angle of half- intensity 10 . The results in the form of light distribution coincides with the manufacturer
presented with some deviation.

Keywords: : LED lighting appliance , industrial lamp , the method of reverse ray.
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