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ABSTRAKT

'LSORPRYi SUIFD VD ]DREHUi RSWLFNé&P QiYUKRP D RS
SUH VWUHWIYDFLX IXQNFRSWKRRBIORPIFEDiFH[LMWXM~FHKR
SUH VWUHW,Y BBRUD JIKRRYALXKY XWLH OHJIOQHM D KRPRJpQQ
GLVWULE~FLH 7HRUHWLFNi pDV" SUiFH REVDK R W UFHNGKS ¢
VIVWpPPRY YR VYNWDNRWAHNE RFKDUDNWHULVWLNX WHFKQROYy
SUH UR]GLHOQH SRO\PHIIQWMLENN MUDIWIO MH XYHGHQi SRGU
QiYUKX /(' UHIOHNWRUD SUH VWUHWIiIYDFLX IXQNFLX YR ILU}
SRSLV QPKRG/(' UHIOHNWRUD SUH VWUHWIYDFLX IXQNFLX LC
2SWLPDOLJIFLD /(' EWRHID HNXWRXpBrRopa H @hieny jeho stavby
aYEPHQYHWHOQpPKHR NLUFCEERI QILX UREXVWQRY WY HUHO SKRFH\V
je Y\KRGQRWHQi RSWLPDOLJIFLD /(' UHIOHNWRUD SRPRFRX
GLVWSLEH-MHGQRWOLYp /(" UHIOHNWRU\

K ~pRNqyi

/(" UHIOHNWRU SUHGQé VYHWO RPBRW P DVOEIYiHAMORF LD | X Q
vstrekovanie plastov

ABSTRACT

The diploma thesis deals with the optical design of low beam LED reflectorthEss aims

to optimizethe existing low beam LED reflector with an emphasis on achieving a legal
and homogeneous light distribution. The thetimal part containghe essay of ¢gjht sources

and optical systems used in headlights, as well adaberiptionof the production technology

of LED reflector for different polymeric materials. The experimeptat presents a detailed
methodologyfor the optical design of low beam LED ftector in the company software.
The thesis also contains a description of the original low beam LED reflector and its
problematic parts. The optimization of LED reflector was performed by changing its
construction andoy the replacement of the light sourcghich increased the robustness
of the whole systemin the conclusionthe optimization of LED reflector is evaluated
by companng final light distributions fomdividual LED reflectors.

Key words
LED reflector, headlamp, low beam, optimizatiorL&D reflector, injection moulding
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DOHM E\ VRP FKFHOD SR DNRYD"YJIWNRBP i ¥R HW Po@ Q &PK R

zILUP\ =.: V UR ]D GLVNXYVLHrady &h@@e SRPIRSR BILHQMHDOL]R
SUDNWLFNHM pDVWL GLSORPRYHM SUIFH
7DNWLHa&a E\ VRP UDGD SR DNRYDOD VDPRWQHM ILUPH =.: \

GLSORPRY~ SUIFX

IDNRQLHF E\ VRP VD FKFHOD SR DNRYD" VYRMHM URGLQH I
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092’

6YHWORPHW\ DXWRPRELORYéFK YR]JLGLHO SOQLD QD FHVW
FHVWQHN BUBP&AXM~ UL]JWNRRYQBIMDPGOHSALHPX RVYHWOHQLX
YENRQOQOWHOLIJHQWQpPX DGDSWtYQHPRNWMD G QODXG WOWWIP R
QD IXQNPQRV" VYHWORPHW W RNRp DMWIRN M HK & IBILJQXNDH FKD
predDQ~ J]QDpPpNX YR]LGOD WHKWWIREQOBYRM SRV~YD KUDQLF}
DOHM QDSU PR &@iontedG jeFRYPX QL NIFIPFIYVWQHMy SUHPiY
pomocou projekcie obrazcov na vozovku.

7IWR GLEGRPRY BRODL]RpduQiFY INUPRX =.: V U R VR VtC
v.UXEa8RYFLDFK NWRUi VD 4SHFLDCEYREX SOBDGEQE&F KQ D/ YA
VDXWRPRELORYRP SULHP\VOH &LH Bx®tujS BLED refledtorRSWLP D
SUH VWUHWIYDFAX GRYNBKXQXD ORI R ¥ DWKRPRIGLVWULE~F

7HRUHWLFENIi bidpstypoEasiEHexiMidzidas) R]GHOHQtP QD VYHWORPH\
DOHM MH FKD bvbthl 8jdhd) UgRnesh W D NWL KSR SSHRDX@ARYDQp RSWLF
VIVWpRYBDWHOQpP JGURMH 1YRO Y BMW R RIFCHYDRFUDHH LV ODWLtY Q|
SRALDGPY NAYHWHOQé YéVWXS /(' UHIOHNDMeRIW® pdpiduie VWUHYV
WHFKQROYJLX YEURSERK (DG RIPREBAMRRHDL LiO pdpisMMKFIOOROyYJL
vstrekovanidermoplastov aeaktoplastoa Q i V O FB&RQ U F K R Yve fergb iwkoXovania

a lakovania.

([SHULPHQWIOQD pDV" SUIFH MH |]DPHUDQiIi QD RSWLFNé Q
funkciu.JevQHM S U H GLMIWHENRHE @BPSiudio, N W R B&R XidpteVRE W IQA M B K
Obsahuje SRGURPEHQ*RGLNX RSWLW NFRKRVRFUKMNGQRWEleYEFK SU
poptV D QELVWEMrefrektc SUH VWUHWIYDFLX IXQNFLX NWRUé MH
SRPRFRX QRYpKR RSWDFINYKB Q+YBRXRYQDQp VYHWHOQp °
funkciezR V L P Xkbch LED reflektorova ~ SRStVDQp LFK UR]JGLHO\

VEVOHGNRP WHMREWIPIFOL]RYDQE /(' UHIOHNWRU SUH VWU
OHJLVODWtYQH SRALDGDYN\ ¥SWDLYRHEMLIR PF IQDYM K X] BjK UDKI\G H
YEVOHGNRP MH HOWHSEHEG MR REVWRRIWL V\VWpP X
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1 7(25(7,&.E y$6!

Spolu SUR]YtMDM~FLP VD DXWRPRELORYé&P SULHP\VORP GRA
k]iVDGQéP LQRYiFLiP DM YR VYHWHOQHM WHFKQLNH =D YLI
svetiometySRGVWDWQEFUDPYRWRRXO SUHPHQRX GL]DMQX D Yé&NR
QD FHVWIiFK VLDKD GRR®L{®D EFHVMWHRYDQDDSRXA&tYDOL ]iSDOQ|
V SUYEFK DXWRPRELORFK EROJDSRXWNERP SO WRR W BDLBDWD T
SUYp HOHNWULFNp VYHWORPHW\ NWR UpRO\NE PGP Y DRN]GR
RVDGHQ~ Y UHIOHNWRUH $YaDN RVYWWRU®DHLBEFR]BRBPERQ
EROR QHGRY¥YRADMVORMHIPLH VY H\NGNORM @R/ RMEHRSIX Hrinisti

v URNRFK V W R U R p\efoniefy péddi bR 1a)QkRcpm VWRURpPLD ER
SUHGVWDYHQp YENRQQHMALH [HQYQRYp VYHWORPHW\ NWR
a]JiURYH PDOL YE&UD]QH #&ldgidkX 4VSRWORW" RHVN{U ERO S
DGDSWtYQ\ VYHWORPHW NWRUé& VD SRPRFRX PHFKDQLFNH
SULVS{VREXMH NRQNUpWQ\[,YID]GQ&P SRGPLHQNDP

Obr.1Svetlomef3] D KDORJpQR%&6 R/\VWQNPRP

VV~pDVQRVWL YIpaLQD VYHWORPHWRY SUH QRYp PRGHO\ iX
Light Emitting Diode (LED), pozri obr.1 b). Tie SULQMORIVURY KXID@MRYpPQRYEPL
a[HQYQRYEPLRSURPPLEAHNMN HQOQRAWWILFNHM ~VSRUQRVWL
YDULDELOLW\ GL]DMQX VYHWORPHWX F @ QR\NDy JI(D GityJDOA FY
Emitting DiodeOLED), NWRUi VD Y\VQARPDFNPHVE HUWRMF QRIGAQALD PDW
NWRUi WYRUt QHRVOHSXM~FH GLD NRYp VYHWOR DOHM I
osvetlenidAdaptive Frontlighting System$)6 NWRUé& JY\@XMH QLHOHQ NRPIRL
automobily DOH DM EM FHHWMWRNM SUHPiIYNH $GDSWtYQ\ VYHWOR

VIVWpP\ NW R UPDQMRpIB@IBIEEF KORVWL YR]LGOD SULVS{VRELD
GDQHM MD]GDHM VLWXIiFLL

IDMQRYaAaRX WHFKQROYJLRX RVYHWOHQLD jMeéehe@dickHU NWE
~VSRUQHMA&t DNR /(' GLYG\ ORPHQWIOQH VD SRXatYD KODY (
svetelnej intenzite S RVYLWX Da GR Y]J]GLDOHQRVWL BHWURY
VYHWORPHWRY MH LFK Y\aaLD FHQD NWRUiIi MH VS{VREF
D QXWQRV"RX |[DLVWHQLR] ODVHURYHM EH]SHpPQRVWL

10
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6YHWORPHW VD SRVWXSQéP YEYRMRP WYDURY RDSWDWS\ VIRE L
saYEUD]QH JPHQLOD MHKR NRQ&aWINM NSFRDOS LW i FAKENR DG LD\ Y é U
svetlomet skladal iU NRPSRQHQWRY SX]J]GUR UHIOHNWRU &LDUR
RSWLFN~aW@MEH]SHPRYDOR VY HI/DMOHRH ®RON U YEREFEDRL XNRY D
ORGHUQE& VYHWORPR WWRDYNNONRESRQHQWRY REVDKXMH ]OR
RSWIVAMBY SFRNURPLOp HOH N thiddeQedadipcePi@iGoxkgpozri obr. 2,
91paLQD NRPSROMWORNFHWX MHRFRXREMOFKQRPYJLH YVW
] SRO\PpUQ\FK PDWHULIORY 7iWR WHFKQROYJLD MH YKRGQ
V~pDVWt 3UL YEYRML VYHWORPHWX VD NODGLH G{UD] QD
SRALDGDYLHN QD FHONRj#e kealiDaM\DR VYUHIW PR RDMDQ DA At F K
QiNODBJRFK

1,9+/(" SUXK SUH VPHUR®pl ORPUNYRMBPNDGORHIPHQW)\ SUH
3,104Bi-/(' PRGXO SUH VWU HWIW D E{BLY YNYRHWY O ¥BIRVGOM Y L HW
riasy prefunkciu Coming/Leaving hom&, 8 +tRVYHWOHQLH GIR]|DINNQRYWWE L

11 +chladenie LED modulu; 122 Q RV Q & U4pizdrosvetlometu, 15triadiaca elektronika

Obr.2 5R]SDG VYHWORPHWX DXW6WRPRELOX aNR

1.1 Typy osvetlenia vozidla

BULPIUQRX ~ORKRX RVYHWOHQLD YR]JLGOD MH |JDEH]SHplI
W M YEGLH'GHQEé RPMLYREBHER |D |JKRUAHQEéFK SRGPLHQRN Y
VQHK DOHER KPOD $XWRPRELODGHEEP\EDYHQO SRHEPIEPH U
svietidlami aLQWHULpPpURY & RBoRi \bErHBWBOWHGERD Eé |1DGQEé VYHWORPHW
DNR SUHGQpP ]DGQp VNXSLQRYp VYLHWLGOR SUHWRAaH NRF
V O ~rialofyetlené vozovky. ([WHULpURYp VYLHWLGOi NWRUp V~ SULS
nainformovane RVWDWQEéFK ~pPDYMWNtNMRHPFHNA SRPRFRX VYRM|
S3RG LQWHULpURYp RVYHWOMHGEIQH WRIQEROD SO-WRDUQpPp RV
QD ptWDQLH DPELHQWQp RVYHWOH@UH\WQDERIM BYHINR WGIRMMND (

11
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1 +VWUHWIY RFLGIL B YNRW@ i |

3+VYLHWLGOi SUH GHQQp

VYHWSIUHGQp VPHURY p

5+SUHGQpP KPORYp VYH\
GR ]iNUXW\

1+]DGQp REU\VRY g]DGIGHWNIS
VYLH®Y+[®GIQp KPORAHFYYBWR
svietidlo 5 +]DGQp VPHUR)Yp V
6,7tEU]J]GRYp VYLHWLC

Obr.3 5R]JORAHQLH YRQNDMA&L HKR]: R\SYIHH/G@H QR\DY BI XWDRIFOR. |

1.1.1 Svetlomet

6YHWORPHW MH J]DULDGHQLH NWRUp SRPRFRX VYRMLFK
SRWUHEQpP Revheérnd W& HEHY RVO RYDQLD SURWLLG~FLFK Y
QD SULQFtSH VYHWH ©OKR® KR H®/WHROME WRN MH WPWAHYVRMWHWPRE Y KF
WDN DE\ Y\ WYRULO SRWUHEQ~ VYHWHOQ~ GLVWULE~FLX C
YR VYHWORPHWH P{aX E\" a4RARYNRSWHFOHNRPRRGENXO\VYH®B OE
LQaAWDOIiFL¥HH VEH DDQWwQ] GW R M H | RWR RRHBMPHAPUKHVWFNEHE DYHWHOQEé
SRGOLHKDM~ HOJH YIOBOMW QFH SUHG SLV\ VI3 UWH aN W RSUREG MoH DXKQND |
Y\UIEDQé& +ODY @édnam/Abrmiksivhfor EuropeCE) SUH H X UyeRWRK D
i]LMV N pFedé&raMitotor Vehicle Safety StandgfeMVSS) pre 6SRMHQp awiw\ DPHL
Canadian Motor Vehicle Safety Standar@SMVSS) preKanadu a China Compulsory
Certificate(CCC SUH ytQX 3RG D QRULHP PXVt VYRWRR@RW B8 RD
YRQNDMatP VHOWRPDQLH SUHELHKD SRP RMRXsEdRdERU D Wy U C
YRGRWHVQRV" SUDFKRWHVQRV" YSO\Y VOQHPQpPKR ALDUH
OIWNDP D JPHQIiIP WHSORW\

ToOWR V~ KODYQp VYHWHOQpPp IXQNFLH VYHWORPHWX NWRI
aRGOLa&A&XM~ VD UR]GLHOQR®z Vbt IHP QRX GLVWULE~FLRX

f VWUHWIiYDFHFLHHWARNVORXatYDQp QD RVYHWOHQLH YR]RY
DE\ RVO RYDOR SURWDICG+FKFKpFRGDERRYDSUHPiIYN\ W
DV\PHWULFNp RVYHWOHQLH YR]JRYN\

f GLD NRYp+WWHHW®AR SRXatYDQp QD RVYHWOH®NVH YR]R®
SUHG YRJLGORP EH] SUtWRPQRVWL RYRMMDMWQLHMpPS B WP HWN
vozovky,

f KPORYp MPEHEWICGSRHpXMH RVYHWOHQLH YR]JRYN\ |]D |JKRU&H(
VS{VREHWQ&FKXKPORX VQHAHQtP DOHER SyodVody D PLQL
smeromkYR]LGOX YRGLpD

f RVYHWOHOLH]BRH]S\MWXWIH RVYHWOHQLH GR JiNUXW\
U & F K OURIY VDIW R yoidia D

12
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Obr.4 5RJORAHQLH RVYHWOHQPD BUMWUYHWINOGEXXDI

1.1.2 Svietidlo

6YLHWLGOR MH ]JDULDGHQLH Y\VLHODM~FH VYHWHOQ&é& VLJC
FHVWQHM SUHPiYN\ 6SR DKOLYp VYWHRIRDODWWLQQiO- ©MARL
ZzG{YRGX EH]SHPQRVWL FHVWQEM{VSRPB®RMNL ,9RRUGE M -QR

VPHUX M D RalkborbrzdédY R]JLGOD 6YLHWLGOR WDNWLH& VO~&L Q
YRILGOD 2EVDKXMH N @ &AMENGD &/ YRIMRQRPHIVHOQé WRN P
XVPHUQHQE& DOHE[RS8HXVPHUQHQE&

7\S\ VYLHWLGLHO VR VLIJQIiO@BI[L VYHWHOQEéPL IXQNFLDPL

f VPHURYgloOVWMIHRUPXMH ~pDVWQtNRY FH \Zkve@eHsiheBUHPiY N
YRILGOD P{&H E\" LQA&4WDORYDQR IDRQVY®R FDVOMER QpHVY
SUHGQpPKR VYHWORPHW X

f VYLHWLGOR SUH GHQ@@p WLLERMHI@HH] iR QR RrisgRYaL Q Qp D
k EH]SHPQRVWL D YLGLWH QRVWL YR]LGOD SRpDV MD]G\

]DGQp NRQFR ¥pDEW]E WLGNDHR YL G kdsady QRV" YR]LGOD

SUHGOQOpP |DGOp REUXXBRIRWUYXMWLQD RS U tWorRRQRIWH' YR]L
aRKUDQLpXMH MHKR UR]JPHU\ VSUHGX J]R]DGX

ERpOp REU\VRYMH XPHWVGEHQRQpP QD ERNRFK YR]LGOD D

EUJGRYp WXSRYRGB OXRMMH QD J]QtAHQLH UEFKORVWL YR]LGC
SR VWODpPpHQt EUJGRYpKR SHGIiOX

f F~YDs#gtidlo *LQIRUPXMH RVWPBPWREKRYRGNLWRYRGLp |DUDGHt
apohybuje sa smerom dozadu,

f 1DGQp KPORYp]DEHHIMHPXMRA OHSALX YLGLWH QRV" YR]LG
SRGPLHQRN W.S{MRE HRE¥MIKPORX VQiébQtP DOHER S

f odrazky+VYLHWLGOiI NWRUp V~ RSWLFN\ QDYUKQXWp WDN
DNR YODVWQéP RSWLFNéP JGURMRP

f RVYHWOHQLH ]DGQH M+ SiRtjdpi YaDEWYWH WICCHMNLH SR]QiYDFEH
za tmy.

13
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1.2 Svetlo ajeho vlastnosti

Svetlo je vidtH Qp HOHNWURPDJQHWLFNp ALDUHQLH NWBWUp GRN
JORAND ALDUHQLD MH FKD U DvdaMdingttocR WIWCR YiOYQ R B B X) )XGMaIN RPG
PHG]L RSDNXMHUBLYEDPLOMOCPDHRKRGQRW\ YLGLWH QpKR VSF
v rozsahu 360 nmD & .Q)PREODVWL YLGLWH QpKR ALDUHQLD EXG:
ALDUHQLH XUpLWé IDUHEQé YQHP W M A&ALDUHQLX NDAGHI
VSHNWU I Qb obDIJEDMY IpaLD FL&/[DL GREURKRI® VYHWHOQEéFK
pohybuje okolo 555 nm pR RGSRYHGi .JHOOIHIQHM IDUEH

<— Stupajlca frekvencia (v)
10* 10% 10° 10"% 10" 10" 10" 10'¢ 10% 10° 104 10° 10" v(Hz)
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Obr.5SpektuP HOHNWURPDJQHWLFNpPKR &LD Ut @ DM RREEK G
aUR]JORAHQLH IDULHE[MLGLWH QpKR VSH

.H QLH MH XYDaAQRYDQé MDV VYHWHOQpPKR JGURMD WDN MH
chromatickostitT 7i VD XKelwWmcka MH ]iYLVOiIi RG VSHNWUIOQHKR JOR:
VYHWHOQpPpKR J]GURMD 2GSRYHGI WHSOBKH. WW HKWRH QPQPRR
teplotu chromatickostiakauje GDQé VYHWRMDH QB BRNEEREHGI URYQDNDp
IDUHEQpPPX YQHPX SUH XGVNp RNR ytP Y\aaLD MH WHSORYV
VSHNWUH VYHWHOQpPKR ]G UR MdD ¥t [SiR G LDV W, &M QB WM R B U El\
+RGQRW\ WHSO{W FKURPDWLFNRVWL V~ WDNWliagram¥ \]QDpH (
chromatickostipozri obr. 7 b)[10; 13]
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Obr. 6 Teplota chromatickosiiL4].

J)DUHEQé SRGQHW MH VYHWOHQpP &LDUHQLH NWHRNW W8 G RD
JORAH QYA MOXGVNRP RNX IDUHEQé YQHP 7HQWR IDUHEQé SR
FKDUDNWHULVWLNDPL NWRUBPL WA HEIVHHORI®EE WARINQ  -VHEADR \
O WULFKURPDWLFN~ WUR M Kt&¢jHHRIRE-Q I ~ BWE INWMDH WeHORLQ p

SRPRFRX WULFKURPDRGFRGEGEK JRNAIQNE GLDdEgEm -HGQ|
FKURPDWLFNRVWL PHG]LQIURGQHMSNRORKKPHERK VENBIG QLR

14



067 )6, 98791

NWRUé WYRUt W,psziMobKRaD Tentd didgthmHE) RUPDOL]JRYDQé JUDI I
RGR]Y\ aWDQGDUGQPKR SRJRWRNOWH D L @ aWEHORFAICREX Y
Commission of llluminationCIE .D4Gé ERG WRIRWIRFWUYRMXKROQtNX SR
IDUEX NWRU~ MH PRAQWGHAKQRY DMDERNEFR XY YHWHOQpP JGU
SRXAIMYHWORPHWRFK V~ NODGHQp S R.AIHIBERAYGIN IR KQ FDYADRP- |
REODV" RUHD@QHEEMHNDQHENM 6 YHWOR Y\aD U RY®HHPR] R WLYHHMWLGROL
vVSDGD" GR OHJLVODWtYRX GHILQRYDQHM REODVYWL WU
pozri obr.7 c). [10; 11]
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WHSORWQ éPK JDUIDPHPRY WW X
chromatickosti v Kelvinoch, 3tpriamka purpuru
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Obr.7 .RORULPHWULFNi V-VWDYD &,( D GLDJUDP FKUI
V~VWDY\SYDWRXKOEFK Vy{lDPIB QLB UDFWH S O R WQ EF K p&ILQ
VWXSQLFRX WHS O {KéViRdch[RLP €) \R E ORIFFWhitepr¥ LED svetlomety[9)].

121 )RWRPHWULFNp YHOLpPLQ\

3UH SURFHV XGVNpKR YLGHQLD MH G{OHALWEé& §ANRGQHHW
MHKR UR|GRAMYMWRYH 6YHWHOQi WHFKQLND QHSRXA&tYD Ui
ALDULYRV" LQWHQJLWD AaLFOWRPH W U ILENSERRRED F KRKH DG X M
U{]QX VSHNWUIOQX FLWOLYRV" XGVNpKR RND SUL YQtPD
pozriobr. 8 7R ]JQDPH®EiI YR YESRpWRFK VD SRRBGNRWR PLWDIHRNHL
FLWOLYRVWL SUH W]Y QRUPIOQHKR HWW®R RECRHINQR W N [SKFS LS/R]
FLWOLYRV" XGVNpKR RND ®@b.U{V/PH QDFERF]D G/4KUQ ]iNO
IRWRPHWULFNéFK NMHGERHRWPHN\FBERORPVD RBHUQRX MHGQRW!
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Obr.8 =ZiNODGQp IRWRPHMJULENp YHOLpLQ\

Tab.1 '"HILQtFLD ]JiNODGQéFK IRMORIRHBY16l FNEFK YHOLpPtQ

1i]RY .
fotometrickej | Symbol j;cllrl?loilza? ( '"HILQtFLD
YHOLDL

-HGQi YPORp PQRAVWYR Y\
O~-PHIHQHUJLH VYHWHOQéP JGUR
0YHWHO N [Im] 1 sekunda. & KDUDNWHUL]XMH
ALDUHQLD
8GiYD LQWHQ]JLWX VYHWH
6YLHWL | kandela | Y\ADURYDQé GR BUIGHQRMWANR|
[cd] &KDUDNWHUL]XMH WHGD
VYHWOHQPKROWHKNXPHURFK
-H GHILQRYDQi DNR SRH
VYHWHOQp KR MWRWXL NRVYH
Intenzita lux -HGQi \VEDRRQ~ KWXYWHNWRMOWQ
osvetlenia [IX] GRSDGQXWpKR QD SORFKX
OX[ SCivQ @&d YH NRVWL
na plochu aozlohe 1 M.
-HGQio M\UDNRP YQtPDQ~ Y
definuje intenzitu osvetlenia ploch@ RS D G
kandelah®> SRG GDQéP SULHVWRURYEP
[cd.m?] -H WHGD XUpHQi SOR&YRR
VYHWHOQpPKR WRNX NWRU
RGUD]HQ&HRKH O Qalpkcly~pRY

OHUQ@éNF O~PHQ 8GiYD PLHUNX, s/ IMRQUARXWAHIOH

svetelnp KR
zdroja [Im/W] SUHPLH D HOHNWULFN~ HQH

Jas L

1.3 3RXA&tYDQp RSWLFNp V\VWpP\

VPLQXORVWL ]DEH]SHPRYDOD UR]JORAHQLH kiyieHWSRI® QD YF
VYHWORPHWX 6~pDVQp VYHWORPHW\ PDM~ ptUH NU\FLH \
DNR NWRFKWDQQé& SUYRN SUMGSh DYDEIFKWHOHW ORPHWRFK ]D]
IXQNFLX RSWLFNp V\VWpPYJLNDO®QBRHQ p b RFEN REI -HGQ |

sa ONRPSOH[Q& V\VWpP NWRUé& MH XREBRYHGIQE V¥ HWH O W&
aaj]D FHONRYp UR]JORAHQLH VYHWHOQpPKR WRNX NWRU®& Y\acC
U{]Q\FK RSWLFN&FK NRQFHSWRGQRWRU Y &FK NRARUNOKH @ K
PR&QpP Y\WYRUL" U{]QHPKCHWRE ® Q/pY HVOHNG Q B2 6 W]IDAVND VY HW/CPR
V~ WYRUHQpPp VYHWHOQRPHEtPGURSMPLFNBRDXSWYNDPL DNR V-
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VYHWORYRGY BPRRRABYHEK K WRHFW RPSUH U{]QH VYHWHOQp IX(
R SW NVEWW pdziiobr. 9[1; 17]:

= B b

Obr. 9LEDoSWLFNp M8V pP\ UHIOH[Qé E SURMHNpPQéE F

A) GHIOH[Q& RSWLENé& V\VWpP

“H FKDUDNWHIWDIHNWRNAP DO HBRPELYSHU]Q &R W R URt IS R/ IR,
RGUD]XSRHONVWRURYp UR]JOR&HQ LASVRNWIL HOURMNKRNWE &I GV
UHIOHNWRU YIpaLH UR]JPHU\ DOH JiURYH fLADNGMWH UR HQDH:
VI\VWpP\ UHIOHNWRURY SRPRFRX NWRUG&FK MH:R@BRaQp QDYU

f BDUDEROLFENé UHIOHNWRU

-HGQi rHDORI[Q~ SDBPEROLFNPREBRWEP WX HWHOQéEP J|JGURMRP
ALDURYND [HQYQRYi Y&ERM Nddniskh wflektoga M MHA X P UHQW QN B &/ M O C
QD KRUQ~ pDV" UHIOHNWRUD VD URYQREHA&AQH RGUD]LD RG
SULPRP Y\WYRULD SDUDg#i@Rrélo]a).l ] RAU Qi~ bYW " aUMHI © &lIN W R L
SUH VWUHWIiY¥bdcFQHJIJVVY AW R DXWMMHEWHIOQ QI YRIRSNH]IPEH]
kryciesklo 1DFKiG]DRP SRV LY NpVRUWNVOEP YDOFRYéP SURILORP
svetlo v KRUL]JRQWIOQRP VPEBHULHPDW LWBRINWWHIXNW~UD QD ~UF
pre vytvorenie asymetri@ozri obr.10b),¢c). 1D |DEUIQHQLH SULDPHKR Y\ADURY
toku, ktorpP{aH VS{VREL" QHFKFHQp RO QdbbiSQDG KW L\VFREKV
poodrazeRG RNROLWEéFK SRYIOk& RF L MDSSIRHGRIEAM IPIER;YIN R X

a) 1 treflektor,2 +VY HW H Q  £FJGRIGRND AL fRrycie Bkib\ sdisperznou optikou

Obr.10 3D U D E R O L F I{L&]: &)Hef@x#dWW\RW SR KuRera E UR]JOR&HQL}
RSWLN\ NU\FLHKR VNOD §U B DUADEHRWD LYFINFEL M W/LY HWiY B F

17
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f Freeform reflektor

-HGQi MDHRVRYp WHIRD PR W RUY D U RaPp RSKRAM_WEDIR Krycieho skla,

W M VYHWHO @ E G XW Q/RihiREiolgBorvetiiou reflektordzreeform reflektor

MH QDYUKPYOINXORYDQé SRPRFRX S&pDW\DY RN WHNR GRIRDONIU R
svetlo na vozovku2 SWLFNéP Qi¥YWRMRP UHHHNWRUD VD ]DREHUI SU
SUINHW~pDVQRVWL VD VY{X¥tWHWKDMWEFHUW WDNPHU Yd&HWN\ V
funkcie Jeto ZWRKR G{YMIBEZQRWOLYp VHIPHQW\ UHIOHNWRUD P{.
vozovky, aWDN MH PR&Qp GRVLDKQX" SRA&P&ROOBDTYAM; YO HWHO Q~ C

a)l treflektor,2 tVYHWH OREF|GRIRWD ALEpUBM NNU\FLH VNI

Obr. 11 Fredorm reflektor[17] D SRSLV UHIOH[®PDPK D ¢ XV W] RREDI¢§ E
UHIOH[Q p K Ra fakely t) FdeIorm svetlomet.

B) 3BURMHNpPQE& RSWLFNé V\VWpP

Na rozptyl WX atYD H O LaehoRfte&@ré reflektor a pomocoud RARWND ~§LD F
D NR R Epvermtevd2delene svetlana vozovku Reflektor zachyt PD[LPXP VYHWHOQ
WRNX ]JR ]GURMDjehd\ tigkbéa ORHFARFRX RGUD]X V~VWUH XMH
do ohniskRYHM URY L Qpozé RERI2HN\AaRARYND IXQJXMH p2eiNi& REMHN
URJORAHQIOD WWRHRYONDX $V\PHWULX VWUHWIYDFHM IXQNFLH
FORQN\ 3URMHNpPQpP V\VWpPh NDUBIPH\PRSBRLPABDB&EP 4RAR)
Da PP VD Y\XatYDM~ KODFIQH NSeip VIVNWWHEDFED M~ Y\V
VYHWHO/QWWRDNM~ YEUD]QH RKUDUHWRQAE- WRR &/Q b\l & DS UH K

pozriobr. 12b), c). [1; 10; 17]

a)l treflektor,2 +VYHWH O Q£F|GGRIRNWD HALLARRRNWIDIUH NU\FLH

Obr. 2 3URMHNpPQé R IWILd Napis\\WWpBRK DG X ]ISR X Bafldgee
povichD &R &R)¥&d) SURMHNPQpPKR VYHWORPHW

18
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C) 5SHIUDNRGWLFNé V\VWpP

SHIUDNpPQp V\VW TBthl MtexnaltRetleMion (TIR 4 R & RYENR\A R ivaNzmenu
SULHVWRURYpKR UR]O RpomhQcbont YaHodfaz O\QYpHK\R HW R BRK O ~pRY
ARZRMNDRSWLFN& \WANRNXQUWR FQRWRX pLQLWH D SUHVWXSX
DM ~SOQé YQ-MWHRUYYEQRGIUMNH VYHWHOQEé O~p GRSDGQH QD
ARERYN\ SRG XKORP YIpatP DNR MWRNIX GRMGH eVODRR B D .Y
RSI" RGUD]t GR Y Qs-RALQD PR O Q\HWPULIMOAKUDYWDWORPHWRFK VD Y
W]Y UHIUDNpPQi PLNURRPWEL [ CF LM HGBMN LFEDEEREWIRENE W U X NP QH |
YH NRVWL QLHNR NE&FK PLOLPHVWRRIH QLRE B )N B Qe SEMEKIRQ BYF
O~pRY,5DARARYNYIWWRWHQLX VSUIYQHM VYHWHOQHM GLVWU
HOLSWLFNé& DOHER DV\PHWULFN®&X&YDUKO/DWQRHP BNHRRS Q/FH
VPHURY p \pozti dow L3F1010]

Obr. B 5HIUD RISQEL F N éaVA NSWHpRPAROI,MDS RS LV VoY @eeaXUHIUDN
svetlomety19].

D) Svetlovody

BYHWORYRG\ WDNWLHEQY XX MMYBWHONMEFK O~pRYtomS8OQé& YQ
GRFKiG]D QD W]Y SU IP|PORPKR $N\MGENPDRNM QBEOKK VD pDV" GRS
VYHWODpDVPHVD @BWIIJt GR PpDAN Bbd LLUCaX6 O ~ & Leerill svetla

RG MHKR [GRIRMMWD&3® R &QIDIM~ VD KODYQH SUH VYLHWLGO;
funkciami DNFGMOQp \aRBOIRFEYP WRWLH Potri®dirild). ,FK QHYEKRGRX M
FLWOQBDRWM'VRNp 8WHSIORWHQRH NWRUp VS{VREXMH SRVWXSQ
PDW H UM HIOR [& ;WD X W L H

a)1+VYHWHO Qrik@W R M

Obr. 14 Svetlovody a) N R Q & W[RLK B Buefiovod G H Q Q pHPRH iRsYiptidla[19].

14 'UXK\ VYHWHOQéFK |]GURMRY

6YHWHOQé JGURM SRXatYyDQé Y VYHWORPHWH MH WHOH)
QD HOHNWURPDJQHWLFNp ALDUHQLH YR YLGLWH QHM REC

19
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PR QDMYIpaLX VYHWHOQ~ ~pLQQRV" GOK-~ GREXKRGRQPIKFIRVV
sveeOQpKR JGURMD VD NODGLH G{UD] QD YLDFHUR G{OH&LWé&

f NROQAWUXNPpQpoSiety BWMIVW N YHWHOQpPKR JGURMD SULSR
SIWLFH

f HOHNWULFNpSYDNRGHNWHDH pKR JGURMD QDSIMDFLH QDS
YH NRFUOK HOHNWULFNpKR SU~GX

f sveteheWHFKQLFNp+¥Y b BVAHO/QE HYRRWS BI RIAHQ D) HVNa HW LY RV
SULHVWRURYp URJORAHQLH ™MDV NRORULPHWULFNp YO

f ALYRWOQORV" VYHWMIO@Q KRAIPCRRRMIGREX SUHYiIG]N\ VYHW
NWRUiI VDKRGIYQiYK D& GR RNDPLKX MHKR QHSRXALWH

f SUHYiIGINRYp STOUDPHRWUHNYDOLWD EH]SHpPQRV" VSR D
PHUQé VYHWHOQE&XYB@PROH BPHNWtYQRV" VYHWHOQPpPKR ]
SUHPHQ\ HOHNWULFNHM HQHUJLH QD VYHWHOQ~

BYHWHOQpP JGURMH V-~ YRDWDYHMOR KHWRFK RSYEAMANGRR V\VV
SUHIOHNWRURP VYHWORYRGRP &aRaRWMRWRSNDBLWROH RS
AW\UL VYHWOM®Rp KCORMM RPHQFDRYRYNEERMN\ lag¢l. GLYG\
3UL ND&A&GRP ]G URK IS WLH K ¥SH BHIR YPHOLEK RGK RGN ®D G Qp SRU
XYHGHQE&FK ]G UR MBI VIV -QUDRKQ RMIWWNOIR FHWRFK QDMYLDF Y
GLyGto zB{YRGX PRAQRVWL YH N H MPreoichaive@ ROHHMW W ilDW LDEYLRON
a]GRNRQDQRH KODYQHG{UDGRPGQD Y\44LX ~pLQQRV" GOKAL>
VWDELOLWX V YSHWHYOGIHRIRDURN D QLH VRUWAL P E OMROUROQH ID

Tab.2 =iNODSRAPRYQDQLH VYHWISAQ 2E R3JBURMRY

7\S VYHW| +DORJp( ;HQYQRVysRNRYEé&N .
zdroja ALDURYDN YEERMNL LED@BW)
: VYHWHOQ
6YHWHOQ YOINQF VYHWHO( VYHWHOC( UH]RQIV
SveeOQé WH 1550 3200 365 350
Jas d.m?] 1450 3000 100 600
BUINRQ 1 55 35 3 2,7
Teplota
chromatickosti 3200 4 150 5500 6 500
svetla [K]
OHUQé VY
YENRQ > 25 90 120 170
- VYHW
-4 VYHW ALDUHQ-15 VYHW -26 VYHW
(QHUJHW ALDUH - WHSH ALDUHAQ ALDUHQ
bilancia[%] |-96 WHSF &LDUHQ-8 WHSH-74 WHSH
aLDUH-14% UV ALDUHQ AaLDUHQ
ALDUHQ
Spotreba paliva
(/200 km] 0,19,25 0,059,15 0,039,09 0,02:9,06
ALYRWQRY SULEOLA SULEOL&(25000 50 000 z(;JOIBEOL

20
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7\S VYHW| +DORJpC ;HQYQRY) 9\VRNRYE& L aser
zdroja ALDURYDN YEERMNL LED@BW)
2GROQRYV GR XUp . . .
YLEUIFL miery QR QR QR
I1DSIWL . . . .
JDSD RYI nie IQR nie nie
(OHNWUR . . . .
RYOIGD nie iIQR iIQR QR
THSHOQI Y\VRNi Y\VRNi Qt]ND Y\VRNI
9\PHQLWH iIQR iIQR nie nie
Cena QtI]ND Y\VRNI Y\VRNi YH PL Y\

1.41 +DORJpQRYp ALDURYN\

+DORJpQRYp ALDURYN\ SDWULD GR WHSHO@té R MYGRWH O Q
SUHPHQ\ HOHNWULFNHM HQHUJLH QjednuduthtV&ed@dvojitaLDURY |
zavinutej skrutkovice Z ROIUIPRYpKR Y@ ilmi&inenNVWSIR Ualcove] banky
ZNUHPHQQPpPKR DsRigigoRi dbi15.GpIX@RND ALDURYN\L @HUMNDGBEEPQHO\Q
SsSUtPHVRX KDORJpQRY DOHER LFK ]PO-ppiHQ QQ \QNENGyP YOMD H M &
SRXaLWp PDWHULIO\ QD YERREKDBDLG N\ ,FOEMEBE D/QBIELH]SHDpF
PLQLPIiOQD SUHYIiG]NRAbyWthBBERWBDRVLDKQXWi WIiWR WHSOR
ALDURYN\ WHV QR OS U LROR-HKADKO]KO i N Q X

a)1 tYOINQR SUH GLD:NRYNQRVBUMIRIY D F4IHQWWLHM ORH [ Q
4+SO\QQi [REVDKRP KD QddpaxRYDURYEDQND &LNURPNQ]
skla, 8+SIWLB&orkyzZQHKUG]DYHM~FHM RFHOH

Obr.15 +DORJp QR Y i[16]L DIJ RWRI@AWUXNFLD KDORJpQRYHM &L
YOiINQR

+DORJpQRYp ALDURYN\ IXQJXM~ QD ,2VWLDROS AV R NXMB MHEK
SUHYIG]N\ SUL Y\aatFK WHSORWIFK JDFKRYidykind DY RQYDN ~
URJAHUDYHQtP YROIUIPRYpKR YOIiNQ p&@QfrecioteSelekiitkéj SULE O
HQHUJLH, pa2ri NbR B5PTo vedie kvyparovaniuY ROITUIPAINQD NWRUEé VD Qi
v EOtI]NRVWL VWHQ\ VNOHKQWRJEQRIR\ pllyonegjp20ddd axAW Y iU D

]JO~pHADQRIHQLG 7YWRIVOPY¥HQLQD VDY GiNLEGE WOEGtN K Qrt\ \WR N +
WHSORW\ URINODRiI @QEOIBOIRDIPRDPQ VD RSDNRYDRM UiFD VW (
]JY\&XMHRMNERODNLWHM DWPRVIpUH YOINQD ptP VD JDEUD XMH N
SURFHVX MH Y\VRNé&éVYWWHD@NDY aNRORIY N\ QD NaAWR&P- VD Q|
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VD ]DEH]SHEXMI®@®H Y\ADURYDQLH VYHWOD 7HQWR F\NOLFI
VNOHQHM EDQN\ Y[®atM DNR f&

700

1000
1.300°
1500

a)1 tYROIUiIPRYp ¥MODMBRpQRYi SO\QQiHB KK+ Ry SDNXNER L
4 +tKDORJHQLG ¥RORUQARIQE YROIUIP

Obr.16 +DORJpQRYIi[18L DU RYINDRIp QEY & FLNO XMW HySQDRL FK U |
v Kelvinoch

3UH Yé&VOHG QP LYHRWHOMH G{OHA&LWp ]OR &DUQNH SO\ DORIWN \
9\4DURYDQé& VYHWHOQé& WRN MH PRA&Qmtdpoth¥dR>Brly OHQ G
QDSiIMDFLHKR SU~GX -HKR ]QtaHQtP aN/DaPViD W H\EHDNR WY HWDH K
ZWRKR G{¥RGMALY DM VYHWWSONWPLOQ@QRVDWED VYHWOD VD
PHUYHQHM 1DRSDN ]Y&4HQtP QDSiMBFLMHERVS ¥ EXL B D DOHH \
YEeUD]QH JALERWORVWL KD O RRNXERWHM OHOKFRRIED KORJIp QR
ALDURYLHN \ab.XMHIGIHQp Y

Tab.3 =iNODGQp YODVWQRVWL[KDOBPpQRYEFK ALDURYLHN

UXK VYHV \ isHoQe VYHWHOQ®E [GURM
zdroja
BULQFty YROIUIPRYp VOONQRHMW EDQNH ALDURYN\ Q
fungovania V SUtPKMBRIpQRY KDORJpQRYéEé F\NOXYV
- MHGQRYQMHNE@R¥HP) + VSROX V UHIOH[QéP R
SUH KPORYp GLD NRYp DOHER VWUHWIiYD
SRXALW|- GYRMYP{MPRYELKDORJPQRMENPQE V\VWp
aVWUHWIYDFLH VYNWIOHRWI]IDD § H K B t YUIQINDIY ¥
DV\PHWULX VWUHWiIYDFLHKR VYHWOD
MHGQRGXFKi Y\RHINDMHXSRMID SULURG]HQ(
VYHWOD RNDPaLWé a&WDUW

1Hyekrd PHQALD VYHWHOQi ~pLQQRV" Y\VRNp SUHYI(
VSRWUHED HOHNWULFNHM HQHUJLH GUDKi|

9éKRG\

1.42 HQYQRYp YEERMN\

HQYQRYp YEERMN\ SDWULD GR Y\VRNRWODNRYéFK YEERMR
akoHigh-intensitydischarggHID *HQHUXM~ VYHWOR SRPRFRX SO\QRYpK
HOHNWULPNGEIRE®YRPL HOBERWWNGG VPLVNODGI AR \WNWORHGHQH I
QD RERFK NRQFR6zK 6bO H H)WeJrpBrierovo mal DREO~N Pi UR]SIWLH
QLHNR NR PLOLPHWURY 7UXELFD MH QD SZin€sbuQkovbvQ HU W Q é
aKDORJHQLGRY NRYRY -HM V~pDV'RX MH DM HOHNWURQI
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JHQHURYDQp YR Qp HOHNWUyYQ\ SRWUH HEHXJHQF W & RWD SIUM B XQ |
KRGQRWD QDSIwWQID VW HOW ARV WVYYPGVSXVWLt |[DSD RYDFLD LVNUD
YR QéFK HOHNWUYQRY NWRUp V~ XUéFK RYDQp HOHNWULF
aGRFKIiG]D N 190ARQDQRPL DWiie.ORt pQQp DWYyP\ VD EX QDFKIi
VH[FLWRYDQRP VWDYH DOHER V~ LRQL]JRYDQp ,RQL]IFLD V¢
NWRUp V~ QiIVOHGWH H[ERWRIGDD@ pNX NXPXODWtYQHM LRQL
K QHXVWIIQHPRYDQLXY RSW-EERMNHXVNWHRUERPPHG]IRYDQé SRF
SUHGUDGQtND |RQEYREBGRIOR AW QRIMBAREBPRMBU~IBX. GRFKiIG]D
LYQRY SO\QX GR ]JiNODGQpKR VWDYX SULpRP MH XYR QHQI
pozri obr. ¥ b),c). [1; 13; 16; 22]

500 1000 2000 4000 &000 10000

a)l tVSIWQé SyO V NHUPRPPEBDRRXYX WIUNXERNRNS Y¥YYROIUIPRYp |
4 tkomorasLQHUWQEéP SO\QRPxROQWLBHtMD g [#liL FIDIRQ NRCEA X WD
8+tHOHNWULFNEXSRYVVRYDWLD xPoikyXK WN D

2EU 'HQy QR Y16 6[E RMRI@PAWUXNFLD [HOQYQRYHM YE&ER
c) jas ved.ni?.

9\4DURYDQp VSHNWUXP YeéER WN)\ 3R DWHQLMH X\W RWD E\DPORK @
GHJUDGIFLX RNROLWE&FK SODVWRY éF Kkry¢iRHo SRaZHIGW R Y VY H
G{YRGSUL YEUREH YRQNDM&HM VNOHQHM WUXELFH SULGDQ]|
ALDUHQLD ;HQYQRY& VYHWORPHW WDNWLHA& ]DK D DM V\VW
bLVWp NU[F13H22J NOR

96ERMND Pi SRVWXSQé ]JY\AXM~FL VD QiEHK LQWHQ]JLW\ VWV
SUL SRpPLDWRpPQRP QDSiMDFRP VWULHGDYRP SU~GHWFFD

k RGSDURYDQLX SINDGOFRKQOFKRN 3R D& VHNXQGIFK NH
LRQL]JRYDQp GRVLDKQH ROGEWMLHHWH Q@& LY ONDR QUM YiGINRY
ALYRWQRAMHWBIOQi ~pLQQRV" YEERMN\ JiYLVt KODYRIMW LG
BR VW~SDM~FRX KRGQRWRX QDSIWLD VD Y&UDN® pP X YSHRN-00Q
4L Y RWD BV 2]

9]GLDOHQRV" GYRHEBYQQENMNW UY&E RMNHYMHN 8RN URY QRW HJ {(P RW
YOINKD YRIJPpQRYHM ALDURYNH + 7R ]QDPHQi &H SUL ]DFKI
]JGURMD MISERBRRAYEDQRYpQRYEPL ALDURYNDPL GRVLDKQX" R
7DNWLHA& [HERMRMpPDM~ Ylpda W&P\SHIORPE DWROHSALX VYHWFH
SUL GAOKEFHWERM 18 MH YLGLH" RANRYBWHODAHQt YR]JRYN\ KDOF
a[HQYQRYéP VYHWORPHWRP 6WUHWIYDFLH VYHWOR [HQYQR
aviac osveenou vozovkou aGLD NRYp VYHWOR [DVMDVREHMAGR \RDVKYRHRN (
RNUDMRY YR]JRYN\ 7DNWLH& B RGDREQID ¥LUBEHN J R {G/I0HRY prK
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VYHWORPHWX SRGRE QiD®HRIQPRX &PV MBWERRPGIMM ELHOHM Vi
RGWLBRPALWLH QHEKEAKRGE [HQYQRYEFK YWadbR M:RB| 16]~ XYHGH (

Obr.18 3BRURYQDQLH UR]JORAHQLD P6IDDEK DN ® R WR QO A
E [HQYQRYE&.VYHWORPHW

Tab.4 =iNODGQp Y8 0QYYRRAFWKLYI®ERIM R N

szdKroj\;YHv Y\WWRNRWODNRYé YEERMRYé VYHWHOQé JGUR

[«
SULQFY 1psp RYDFLRQUNULD SO\@RWVNMW URFRE |R EHID-H

fungovania

YEERMN\ V~ NDWHJRUL]JRYDQp SRG D ighépody |
(D zdischargext Y\EtMDQLH
- QDY]IiMRP VD RGOL&AXM~ NRQAWUXNpPpQE&
3RXALW LOQWHIURYD B QW pR{]O\PL Y\OHSA&HQ b
ALDURYN\ &doeRiVL 89

- bi-[HQYQRYE& VYHMHIRPEPW SURMHNpPQEP V\
VWUHW GIF NR D~ ISQMELXDDPHG]L QLPL SR
96KRG\ | Y\PHQLWH QRV" VYHWHOQi ~ [SLFROELRV VIXsBhbESHA

1HYE&KRA JORALWHMAt PHFKDQL]PXV SUtGDY QiSRI®IN NG\
teploty SUL GHJUDGIiFLL PHQt VYHWOR GR ILDO

143 /(" GLYGY(DVYHWHOQpP V\VWpP\

/(' GLYGD SDWUt GR HOHNWUROKPURMRKHD N IOBIKY W W B QRHFON
SRORYRGLpPRY~ V~pEDBWNRKRBEVDKWMHE BUL EXGHQt HOHNW
svetlo. VPRGHUQEFK VYHWORPHWRFK V~ VYHWHOQp GdyG\ QDN
Y DND VYRMHM VSHNW UHD@DHR X DAVEHN pREFCGELQBIMQER Y pP X SR
SUH YéUREIBRY

/(' GLYGD Pi YDOFRRFEHVWHUYOIMB UK P B Q HBY,iplaR@®R IKa)R X

3R]IRVWSRIDRYRGLpPRYEFK PDWHULIQRYpQDGRN HL QGAMDDL GELRON
Pre vytvorenie PL SUHFKRGX V~ SRX&LWp SUH /(' GLYGX SRORYRG
QHGRVWDWRN HOHNWUYQRY WDNA&kr ¥NODNG GH HED BIRMNE FHIO +
v NU\AWiOR Y HodzriPobrL tBa HHDR SDN SRORYRGLpH NW SV 1O R MWW |
PULHSNHE\WRN HOHSWHFRRE MH PLHVWR NGH V.BKWLHWR
FH] GLYGX SUHWH N isrie@ kbKIMODLEWNE NNX~8DYW y GHH E HD B i M R P QM
SULEOLA&RY D" HHOHHNNWIWYYXR YF IG UHHNR BELD iSUH FKIR BH GRFKIiG
kXYR QHQLX UR]JGLHOX HQHUJLH YR |Ru&RHLMOAMOPUHQpPKR QH
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1+VLOLNYQRYi #MRHIBRIYRDFNi ¢ 1 +tNDW3GSHROR WRIAL.H+HOHN

3+WHSHOQi HOHNWULFN\ L 4 +*VYHWHOQ p £9PURNGRGL b
4 +NR Y Bpdjovacia vrstva, 3SUL SR M 6 +tDQYGPHOHNWUYQRYi
pLE&+/(' PLS+YRGLYp Y ®NDIR 8 +P-N prechod=DNWtYQD YU

Obr. 19 LEDG La{®]:a) NRQAWUXNFLD) ]O RAHGLIH SRORYRGLPR

9\aLDUHQpPp VSHNWUXP BRQORFRR/QR GHK Y ad&ddiaioNen jedhu M
VSHNWUIOQX IDUEX SRVWXSQH pDVRP RG pHUYHQHM ]JH
aY\]QDpRYDOR VD ~]N\P LQWHUYDORRHMNR RREGCGKVE BWRN-80
YDUED Y\ADURYDQpKR VSHNWUD ]iYLW LRGRW BXX SR'ORIY\RGS L
'LyG\ SUH ELHOH VYHWARY DRIKDOK\Y L@QMND-X PRGUHM VSHN\
Y\XatY DM~ Ymibolove\@jrkanweizie M H G Q iscMdprRRVDEVRUERYD" pDV" PR
VSHNW U iOlQuim galbuchBitride (InGaN GLYy&Y\ADURYD" aOW~ VSHNWUI
pozriobr.20a) 9éVOHGQp VSHNWUXP /(' GLYG\ SUH ELHOH VYHWOI
svetlo luminoforuaP RGUp VSHNW U X phoPriotr 2BbM[1GlL)y G\

e,
L_,-"
Relative power

ano o 500 50 &00 G50 To0 =] &

Colour wavelength (nm)

a)1 +tPRGUp VYHWORIRVPRBXQD SRY U F Koeld 6vefid S X

Obr.20 /(' G L yy@ebiele svetlbD S U fufgbtahia1l],b) IDUHEQp \ISHNW
F Y\WRNRY&NRQ®@B]/(' GLYGD

BYHWHOQé& Y&ENRQ /(' GLYG JiYLVt RGD®UMY i S RRORVRG WRYP R
9\WVRNp SUHYiG]JNRYp WHSORW\ EYXHKRUBKQLAL O/LY E MWHROMERYE N/|
SUHWR MH QXWQp FKODGH GLHKNGRPRARDX WIS Q B & DO DDp WRR |
QDSiMDFLHYQDRBNWIKKRBQRWX SU~GX 3UHWR QHP{aX E\" ]DSR
VSUtWRPQRVWL REPHG]RYDpPD SU~GX DOHER H®K N@LULHNLX F
3UH LFK UR]JVYLHWHQLH SRV WWBRXGIRSRBG GRRGITIWB XSRKRQ
aQHYBKRG\ /(' GLyOvtb:-5XlY8GH|Q p
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Tab.5 =iNODGQp YO DWIQRMY R3]
IU);:j(rOj\;YHVI HOHNWUROXPLQLVFHQpPQé VYHWHOQé JGURM

BULQFtyP-1 SUHFKRG UHNRPEL&HFHN W O HAQRMEFRXR Y5
fungovania HOHNWULFNpKR SU~GX
/(" GLYG\GRVWXHQRNRP UR]JVDKX YIHD WIRHBN tQ
VD OtdaLD NRQAWUXNFLRXG \ANHRW HOLQ 8MVXER Y
SUH YIpaLQX VYHWHOQéFK IXQNBLNRK® DN
DOHER PDWULJ[ VstwedhpjRO HBHR X8 ¥HM FHQRYH
3RXALW|- MHGQRPLSRYp
- YLDFpPLSRYp
- Y\WRNRYEWRDQYOHSALD UHIXOIFLD WHSO
GRVN\ SOR3dQéFK VSRMRY WéP MH PRaQ
]JDEH]SHpXMH Y\dat VYHWHOQé YéENRQ
VYHWHOQi ~pLQQRV" GOKi aLYRW®RQRWU ik &
9é KR G\ | spotreba energiglizain VY HWHO Q é FXDIXIQW® L tv YN\H WMHHO B
NRPSDNWQp URJPHU\
JORALWHM&at PHFKDQL]PXV SRWUKNEDWKOQ(
VS{VREXMH ]DKPOLHIXQQ hphitebe EHlAdi<ERY W Q@ ),
REPHG]JHQiI AaINRPVBQRNRYDQi Y ¥SHRQLWHE R RAE
svetlanet, Y \ & &éra

3RNURpPLOp /(' VYHWHOQp V\VWpP\

9I1paLQD V~PRGHAFKEFK VYHWORPHWRY SRXatYD DNR ]JGUR
XPR4& XM~ OHS4LH UR]JORAHQLH D NRQWUROX VYHWHOQpPKR ]

f 2UJDQLENpPp GLYGRYp VYLHWHQLH

2UJDQLFNp GLYyG®EpP) WHAKWOQRO@IKALD Y\XatYyD QD JHQHURYDQ
RUJDQLFNAFBGRPAYDWHNIRUpPp Y\ADUXM~ SUL po@rehNsslvidasediRP QDS
%HAQH VD SRXNASOBMRFK WAHOHAWIHQRYI® VYHWORPHWH SR
PRAQRVWL GRPOAMOQEURD G\QDPLFNHM VPHURYNH 7i VD UR
po segmentochdstredu vozidlaw PHUH RGEipD@QPRD YR]JLGOD

f MATRIX a Adaptive Driving BeamV\V W p P

7THFKQROyYJLD PDWUL[ MH WYRUHQN®RHNRSNRERARIMIRPKKARP L /(" (
]DStA®dQ\St@IMHGQRWOLYEFK AH Y HD PGILQueERIMNE * P At ¥aD

SUH QHRVOHS Xdetl§ idoz6 bi. 4 RY p(OHN W U ROt RNDEPNS tR D QtP
MHGQRWOLYéFK /(" VHIPHQWRY VD RVYHWOHQLH PHQt ]JR \
svetbana$!" SRG D DNWXiOQHM MD]GQHM VLWXIiFLAHagtize SULQFt.
Driving Beam(ADB) VA\VWpP 7HQ QD ]iNO9GHP LYRHRI¢rRad homdei
VQtPDPRIWDBLDFLFK MHGQRWLHN ]JDEH]SHpXMH S@@WeH DXWRI
QHVNRUALH J]DSQXWLH Y\SQXWLUH2LD NRYpKR VYHWOD YRG]

f Adaptive Frontlighting System

-HGQi VODRBWtYQ\ V\VWpP SUHGQéFK VYHWORPHWRY NWRU
kamier aVQtPDpRY UHDJXMH QD SUtWRPQRV" RVWDWQEéFK YR
YRODQWX D ]QtaHQ~ YLGLWH QRV" 7DN GRWUHPH YRIGISBRH G D"
DXWRPDWLFN\ SUWSHYBH @R EEPRWIRQKgP HQt UR]J]ORG&EHIQLH RVYH
pozri obr.21 b. [1; 4]

1HYéKRG
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Rychlost’ (km/hod)

\_

b)1 tRVYHWOHQLH NBskeXlépie MndsteH3*+VYHWOR GR QHSULD]
4+GLD QLpQptGYX@WRIRFNp VYHWGR YGRVORUSXWL\ RGEF

Obr.213RNURPLOp /(' WHFK@RBRMMH XD ~EHo6G[@]D B RWY HWAYHHC
$)6 V\V\@2pJP X

,

1.4.4 Laser

Laservo svetlometoch XQJXMH QD SULQFtSH & BB | REVMGZRBIN.122G LYy G\
OkrajeLED pLS/% ]DEU~VHQp GR RWWYWRRIXEUR]|RQHMNRWIOOQHM HPL'
YH PL ~]NH NRKHUHQwaleao@p®QVHURYp aLDUHQLH 7R QiV
na KKKKRY& HUpPtN OXPN QR I|RMWKF Kimthdrovej konverzii al]UXaHQLX
NRKHUHQWQRVWLYVYHRWO O GRRR: tMadtd NWRUé Y\ADUXMH GR
polopiiestoru 3aRXALWLH QHEXKERKER G ODVHWab.6/RTXKYHGHQp

A
= L

a)l zkrycie sklo,2taRARY NODV HUR Y i+@flekt@ [ +tsenzor &2CB pre filter,
6 +tGUALDN ARERNANDN V HBRKRWDXEPEB pre laser, 1Gclonka

2EU IDVHU D NR QZMbYUBMI28]GL]DMQ
Tab.6 =iINODGQp YaSeR[2IWATRS|W L

szdKrOj\é‘YHv HOHNWUROXPLQLVFHQpQé VYHWHOQé JGURM
JULL QI VYHWHQ@XEPLYRDRURYé NRQYHUWRU UH]RQ
fungovania

3RXAaLW| GLD NRY p dgsatby GDRm

9éKRG\ | PHQALH URJREAUWMDY RSURVWQHUGHWEPBR\ ~V§

GLD NRYp VYHWOR VD P{4H ]DS®aGC RHOXSDIR
1IHYEéKR{ SUHPIiY Bbdochy smeroch vo vzdialenosB00 m zaistenie laserowj
EH]SHihPPRWL Y\VRNi FHQD
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1.5 3RALDGDYN\ QD VYHWHOQé YéVWXS

6YHWHOQE& YEVWXS PXV]iWD]QOIFOIHISRODMWEF YN\ D7LHWR SR
SRG D SRXALWpPKR VYW V8N ODWHR HGQ RM D XEREALIHG DN D P IG Vi
NRQNUpWQD SRORKD PHUDFtFK ER GIRYD RULPHINIHFN pl RS\RRR
BYHWHOQé& YEVWXS MH SRStV\DYQLEH WY M RWERRROKL @ W 6 R FIKWRX
KRGQRW\ VYLHWLYRVWL VS D" OHJL\OIDXWNFRLX SREL EGDDNO
aVYHWORPHW PRKRO E\" KRPRORJL]JRYDQ®&

Meranie prebiehaw YHWHOQ&FK ODERUDWYULIFK NGH Qi OYNGEQWRF
UR]JVYLHWHQé B5R]JOR&HQLH LQWHQ]JLW\ VYHWHOQpPKR WRNX
vziDOHQHM  PHWURY RG VYHWORPHWX +RGQRW\ VYLHWLY
(&( PHUDQpP SRPRFRX IRWRHOHNWULFNpKR p6zd 9h288/RU X YR
7RWR PHUDQLH RGSRYHGi UHIOQHPX UR]JORAHOA&XOLQWHQ]L
QD SRV~GHQLH ]iNODGQ&FK FKDUDNWHULVWtN GDQHM VYHV
aKRPRJHQLWD VYHWpoDiQbrM236)L VW/RIE E+~F LMH VWUHGRP V~UL
VIVWpPX NGH VD SUHYotigyDV-V 4 KWW UN ] R QBGUIRWRY H-H

SUHFKiG]IFMI{1FRBWLFN~ RV 2¥ZWHRNIR PBDW XX K VKBEAK XV W XS R
aSRPRFRX QHM MH PHUDQ®& UR]J]VDK VYHWHOQpPKR YEVWXSX (
miestasURYQDNEPL KRGQRWDPL VYLHWD YRV Y DIMR{IMMR MHDAQQ R F

% J'\
/ T + \ +v

‘\. Sphericalco-ordinateweb

a)h tKkRUL]JRQWIiQRPG BBERY QOD N SRQ@MHUHWL RNOQDYURYLC
FH] RSWLFN~ R\S WIYHHRDMRPMHWROPiI QD SROIUQ

2EU 6YHWH® Q&l priélVAIXESNRR UG L Q [PPjbé P AKIDFDW LEW
VYHWHOQHM GLVW U L EnaRdzbvke Wrhkkhvej Mene v ilaléxeQlN Mty

151 6YHWHOQé YéVWXS SUH /(" UHIOHNWRU VR VWUHWIYDFR

7iWR SUIFD VD ]DREHUi R$WQRDWORUBLBXYH(VWUHWIYDFLX I
] ODMpPDVWHMALH SRXA&tYDQEFHKY W QM Hj® BHRMKY W G R BIEAH Q & F
VYHWHOQé&FK DINRGIBIQHIDIRWEDEH]SHPpXMH 4LURNé& UR]JVDK RV
a GR VWUIQ QD VWIURYHO FBD DYNDHDRVOQHQLX SURWLLG~FLF
SURWLLG~FHM SUHPiYN\ |DEUD XMH R M dypoRIBUEBPDQLH VYH
pozriobr.24a $Y&DN DM QDG WRXWR RVWURX KUDQLFRX PXVt I
NY{OL YLGLUWHEp@MEW XPLHVWQHQEFK QDG YR]RYNRX
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3DUDPHWUH VWUHWIiIYDFHM IXQNFLREBRHR4MEI REMDUX D Y ¢

f atUNDE O@l\20 do 30 metropred vozidlom NGH LQWHQ]JLWD RVYHWOHDC

AtUNX YREFEMNNRP JRUQRP HREOH] SHRIXIMID WSUIYQX YLGLWE
v]INUXWSBHK DQtaHQHM YLGLWH QRVWL

f NRPIRUW Qi RE@DW™ P H&J metrantpred vozidlom NWRUi RGSRYHC
KODYQpPX JRUQPPX SR X YRGLpD

f dosah+REODV"HYQIGY.DDF D N Rred vBzithohy RIGH VD PD[LPiOQD LQ)\
RVYHWOHQLD Y\VN\WXMH DOHNR QD YR]RYNH

:
H
1%

| TES

| .
GRS ““““ T """""" ___________________________ [ ----- ’ W-

a)1 tQRPLQIOQD SRUFWRFEHWD QFLD SUH Y H HdMiahti® Q H
SUH KRUL]JRQWiOQH QDVWDYHQLH

Obr.24 6 W U HAXUINK@eE 4)popisCOL [29], b) URJORA&HQLH VYHWHO Q KR

COL MH GHILQRYDQi QRURMRX URJGHOHRDINW R URELEIDARWIW UD Q Q
SUHP i RNTX ] D E H] 'S HppzXi bbr. 243) aobr. 25[11; 29}

f cutoff:
]JDEH]SHpXMH URYQ~ KRUL]JRQWIOQX REQDV" Y DYHM
MHM QRPLQIOQH YHUWLNIOQH QRGWDLDVPHRXH MH w

f elbowshoulderREODV™

]JDEH]SHBEXMK@EWBYHWH O QH M paleyMDWIWER-Ghiskhuje
RVWU~ KUDQX

KRULJRQWiOQH QDV WYY DHGRHMDRMRIEDWWLDE\ QL
QHSUH VL Ds$h6uRleFbEDODXDF KiG]DM ~F X]iWR WHD Y RDIU D
DOHER p REWDSBGEE\ PDOD SUHWtQD" pLDUX $

kink tzdomenie oblasteloow VD PXVt QDRXRFIBGNMf Y DYR DOHER
vpravo od WV p yD
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=

Obr. 5 Cut-off sW U HaMukbie v 5+7 S U H HiM:Mkha vozovkeb) VYHWHOQIi.G

Norma ECE R112WDNWLH& XGiYD NRORBOHRHINBNPBNP SRALDGDY N\
funkciu. )RWRPHWULFNp W DNEWoRNMED X/G iYW MO Q H MV -6 IDVONHIELRE «ALHH 'V
RVYHW@WBQWLHA LFK ~URYH RVYHWOHQLD 7LHWR WDEX N\
aERGRY VYHWHO (BHUNH GIMZRUBRIEEK@GRIGQRWN VYLHWLYRVWL XU
-HGQi VDURSUH]HQWIiFLX VYHWHOQHM GLVWULE~FLH QD

RGSRYHGi UHIOQHPX RpoxXitdhv Qa1 Q A% & R HRIYONSIDE)RGVMBID GQLFD

QD PULMWEHNIOQRWNIFK XKIOR]Yé VWXSH

O~y —«<

Zone III

‘o 50 °0
8 _ BSOL @ BR
h d L 75R I
75L 'Y
—0‘1 deg [4— 251 meg;_.m“—l ZonelIl ,5,
" 1
1deg Zonel
v
- 10 20 30 40 60 70 80 m
25L
{ ! ‘G \
75R @

25R

aL Y DYR-RGLDUxvpmvoodv-V pLD U\

Obr. 6 /HJLVODWtYQH SRALDGDYN\ SUH UR]JOR&HQLpteRMH YV
a) nameracej stenf29], b) na vozovk¢l11].

1D REU V~ XYHGHQpP QRUPRX VWDQRIWQ® ¥ W R & Q/RY\D\F$HUWH | R
SUH 547 3UH QLHNWRUp ERG\ D ]yQ\ MH SUHG.S®B¥EBQi PD[LF

PLQLPiOQD SRA&DG Rt KiR FQRMBRWNiIFK NDQGHOD 3UH
SUHPiIYNX /+7 V~ PHUDFLH ERG\ FONDG®OR YW RW RPHUIPF RN FE

QDKUDGHQp nBdp&kRIR @ PULPHW ULF NP VHR X GEraIDMBAD URYDQpKR
svetla LED zdroja NWRUQ B MY BV B/HGIE'L GR R E O RoloWretricte] \Z KW Bl Y

CIE1931 W M PXVt E\" ELHOD

30



067 )6, 98791

Headlamps for RH Traffic** Hg:;‘z;p Hg?;fzgp
Required Required
i luminous luminous
Test point designation cozfj:n’t;?é? _aggl;ﬁre s f'ntecr;s:'ry fmi’;s"‘y
Max Min Max Min
B 50 L 0.57U, 3.43L 350 350
BR 1.0 U, 2.5R 1,750 1,750
75 R 0.57D, 1.15R 5,100 10,100
75 L 0.57D, 3.43L 10,600 10,600
50 L 0.86D, 3.43L b o
13,200 13,200
50 R 0.86D, 1.72R 5,100 10,100
50 V 0.86D, 0 5,100
25 L 1.72D, 9.0L 1,250 1,700
25R 1.72D, 9.0R 1,250 1,700

Any point in zone Il
(bounded by the following coordinates in degrees)

gL | 8L |8rR | &R | 6R |1.5R | V-V 625 625
1Uu|4u | 4u |2U | 15U ]|15U|HH
Any point in zone IV
(0.86D to 1.72D, 5.15 L to 5.15 R) 1,700 2,500
Any point in zone | 17.600 <o

(1.72D to 4D, 9L to 9 R)

LY DYR-R@IOD Utvpravood V9 pLD UtnadBH+ pLDURdH+ pLDUF

2EU SRADGRYDQp KR ®HRWKt¥ K LEHRENMERaBektora preV W U KW
funkciu pre RHT[29].

Okrem IRWRPHWDLNRORK L P BRALIFGIRKAKB KO H& § Wipy @iddnieD
svetelnefGLVWU INBWRUH VD GRVLDKQH QDVWDYHQtP XKOD VNORC
sa nastavuje G{YRGX VSUIYQHKR RWWHWOH Q D P Hx3& H&vdXila
SURWLLG ~F HWH SRIWLPH QN FYNIDQRE QDNGURFOW | YNDFGHIE R @ tWFA.RI M H
NWRUpKR KRGQRWD ]iYLVt RG PRQW pazildiv & déviiadrénd UHWiY D
VSHUFHQWSRKHtWD VD SRRRFRX Y]"DKX

D FOy; .
0GHKE " 5114 0
kde: h1 - Y éadutxff nad zemou vo vzdialenosti L = 25 0pAm],
h - Y éadutnff nad zemou vo vzdialenosti L =[fhm],
L - Y]GLDOHQRY"'VRGI@EHNBPPHM QDL 925000[VrK]. Y

3UH UKRGIQRW\ PRQWIAQHM Y @3N WRFHRAHRNV K IG MRV NO R Q
VSDGD" GR skigh\eatiel¥rd @oxri tab. 7 '"HILQXMH VD LQWHUYDO SRpLD
sklonuaQiVOHGQH RG KPRWQRVWQpPKR ]D"DAHQLD YR]JLGOD VD
v OHJLV O D W hiteR/xle GKQR P

Tab.7+RGQRW\ VNORQX SUH |DFLHOHQLH VWUHWIYDFHM IXQNFLH
ORQWIi&QD Y&4AND VWUHW h<0,8 0,8>h<1,0 h>1,0
Interval sklonu [%] AravaFtaA AravaFua’k  Asa aFuaA
BRpLDWRDPQp ]DFLHQ Asa aFsaA Asa aFtak AsavaFtaAd
* SRG D YidtaEaniaYy & UGE F
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1+*KRUL]JRQWiIiOQD pLDUD
Obr. 8 8KRO VNORQX ]DFLHOH@ID VWUHWIYDF

16 7THFKQROyYyJLD YEURE\ UHIOHNWRUD

SUDVW~FRX WYDURYRX JOR&A&LWRV"RX JHRPHWULH UHIOHNMW
QDKUDGWHFK QR @syrdola SRO\PpUQ\FK PDWHULIGRIN -HGQi
z QDM SR X &t YaDQ@HMER Fat UMIQFHAMER P JLt QD VSUDFRYDQLH &Ll
VI\FKiG]WHFKQROYJLH W QDN RYQR&EHQLIMMLB\MOLFNRP RSDNR
bDVWt YEUREQpPKR F\NOX .Y{OL Y\VAN é®iNXISDsDEMMR \Q il O
YVWUHNRYDQLH YKRGQKURPD B ~-NRYPRERY 3RPRERX WHMVW
Y\UREHQi YIp4LQOD NRPSRDPHQWRY VYHWORPHW X

6~pD¥@PRUP W]Y IDJHWRDpYVUHIBDMHWWERBEPRFRX WHFKQROYy.
plastov zS R O \ N DUJERaBUW moulding compoundBMC) 3URFHV YRIARES R/® D
NRQNUpWQH SRXapotiptKiR SPBWRBEQEO SURFHY UHIOHNWRUD N
UR]JGHOL" QD SURFHRWYWAMKRKNRYDD DXIEk&MR Y R YDEQLRE ©
aSRYUFKRYp ~SUDY\ V~ NODGHZp{ % REKYB YFRILINXCGEN NRU PiF L |
NWRUI QiVOHG Qe \RO‘@IQY VMM HOQHM GLVWULE~FLH NWRU
MHGQRWOLYéFK IDJLtHOQUNONOERNK RGFKEONDFK RG SRAaDGRY
GRFKiIiGQIH'ANDG~FLP R@U N KR DU DiflaMb@ g XHRVGOKWM QL X OHJILV O
SRaLBKIDY

Tab.8 3BURFHV YEURE\ /(' UHIOHNWRUD[IBRG D SRXaLWpKR PDWHULIO

. 1iWHU
li]RY SULHP\ : : .
ppowHUul Skratka| Druh plastu R]ODp* vyhladenie | Pokovovanie| Lakovanie
povrchu
KOLQt QDQia
3RO\NDY PC  termoplasty M‘E‘Egﬂ”’ ALDGQ OQDQial YR YiN
YR YiN| HMDS*
Bulk Menzolit 89 RFKU KOLQt QDQia
moulding BMC | reaktoplasty Tetradu; lak QDQial YR YiN
compound WRNRYé YR YiN| HMDS*
*HDMS +tRFKUDQQi YUVWYD SULSUDYHQIiSSO X ORIV SR C

161 ODWHULIO

9\EUDQé& PDWHULIO YVWUHNRYDQpKRN®I] G &WR SRt 60 D'GRE
VYRMHM A8LYRWQRVWL -H SRWUHEQp JYROL" VSUiYQ\ GUXK
NU\AWD O/ISAN& QBl DGLWtYD DNR V~ SOQLYi UHWDUGpPU\ k
] NRQAW UK NIGAPMMNRD RYSO\Y X VAU R WAHEDBLARMHEQ\HI LH MH REM
]JPHQD YVWUHNRYDQpKR GLHOX NWRUi Y]QLNi G{VOHGN
EH] V-pDVQpKR S{VREHQLD WODNX LERpGQRIWIQRYVRELQEBR R
V~ XYHGHOQPDWHULIORY&FK OLMWWRFKaDN HOWHR) KRRUBIDKRWD Mp-Q p
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NRQNUpWQ\ NRQ&aVEOKMER VMBI VRKGLHOQD KU~END VWLHQ S
at [30; 31]

ODWHULIO PXVt E\" WDNWLH& YKRGQé ]R VSUDFRYDWH VNp
1DY KDY@DVUDNDYRV" SODVWX VL Y\A&DGXMH QXWQRV" VX3
SODVWX 3UL VSUDFRYDQt SROfiRPiFUXK PR EQDMVMEBIOWRAY'D SOGO
SRVWDpPpXM~FX WHSROQKXYWHOEDBRWXWH VNEFK WHSO{W 7H
GRVWDWRPQAHDVD SRpDV FHOpKR SURFHS X RWRAL & VYEB6 KO RN
KU~ENX VWHQ\ YeéUREN Xzafoxdvahie W'é '/XVR K RIQ&OW PDWHULIO
VMHGQRWOLYéFK VPHYHRRNRKRWYDYVREWREWXpRR SQXWLD E\ PDO
SUHWRAa&H RYSO\Y XMY &@lREBG~ SUHVQRV"

1D YEUREDRUBHBIHIOHNWRURYH VDN $RIX@A\ Y PRUG- tEmtipRaXy
aUHDNWRSODVW\ GXURSODVW\DWHIUH | ¥R D§BNQ RWEBUPD t\+ D
XY H G HaDppg YD O &\WMU X Noozri 0iR 292 VS UD FRNDMMY [patP UR]JGLHORTK
tvimLWH.DRYPRSODVW\H © R SINMRWBRN@DHPE I &H SRPRFRX |D
QDG WHSORWX WRSW®KPKSRUWWIDiGY DGHRMEUDIEMAtZeMpIK R D
SRG W~WR WHSORWX QDVSI" GR WXKpKR VWDYX 2SDNRYD
aVWUIFD VYRMH Si{ReRiGoDIastyQOLBIVMH) RRA4Qp RSDNRYDWH QH WY
po]JRVLH"RYDQt VWiYDMR SENRMWDREPWIHK Q¥R PGGR BE G L IN

2EU 3RURYQDQLH Yt&rmoplRstbQaeAktopMstOWH W ~ U \

ODWHULIO UHIOHNWRUD PXVt E\" RGROQé& YRpL WHSORWOQp

f& D& f& WDN SUHYs@{ohRtié P WHB ORI WRKWR G{YRG X
je QXWQp ]DEH]SHpL" GRVWDWRpPQp FKODGHQLH VYHWHOQp
reflektora mXVt Ptikisto GREU~ PHFKDQLFN~ RGROQRV" YRpL YLE
SUHYiIGJNRX 7DNWLH& E\ PDO PYRUREQPRENHG{NRGHRW\
QHJDWtYQWKRQDSSRVXQ DOHER VNUHYOHQLH VYHWHOQpPKR

Tab.9=iNODGQp PDWHULIORYp YODVWQRNWL WHUPRSODVWRY D UHI

'"UXK PDWHULIOX Termoplasty (PC) Reaktoplasty (BMC)

Modul SUXAaQRVWL Y "DKX 2 900 15000
Hustota [g.cri] 1,3 2
7HSHOQiI URF*P&QRV" > 5,6 1,8
+RUQé WHSORWQé O 190 200
=PUAWHQLH > @ 0,7 0

,QGH[ QINODGRY SUH SULHJ 200 100
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9 WDE V~ XYHGHQp JINODSQYRQ RVDWHUMNVRYp V~ G{OHALWp
9\VRNé PRGXO SUXaQRVWL PDWHULIOX ]DEH]SHpXMH SRWUH
D SHYQRV" ,IN\WWAH N WRMGRGHRAO. WRV" YRpPpL YLEUIFLIP +XVWR\
RYSO\Y XMHKFRONVRRIEVHSHOQI UR]"DAQRV" PDPW HWMQX E\L P
DE\ SUL WHSORWQRP ]D"DafR6 REKYVEHWRRENDHLKI R WEYUIRWKX U H | (
+RUQé WHSHOQé OLPIRMG WHHSBRWRUD RGIRAMQRVWL KOLQt!
QD SRO\PpUQ\ PDWHULIO SRPBEWKQIRINRDPRMHLQRLOX RYSO\Y
zmenutvarya WéP DM YEVOHGQ~ VYHWHOY @Y RERYOWIMWRFLQJEH &R FNKH
procesu vstrekovania kPHQH FKHPLFNpKR JORAHQLD WD UBRWGRDtRE M
SULEODAQHUUHDNWRSODVWRY MH PRaQp GRVLDKQX" WDNP
alJiURYH VDFMIKEQYRRYEKRGQPMS&EERK WHSEIH O Q/RckemitkbE KD QL F N
RGROQRV"RX RSURWL WHUPRSODVWRP

1. POO\NDUERQIW

-HGQi ovDDPRUWHUPRSODVWLFRNKEUFRIO P Wéenp V¥H NéPL
PDNURPROHNXODPL JRVNXSHQEéPIOIGRH GUPKRER K RPRQRPRU QR \G |
QDY]iMRP ]JRVLH"RYDQp 7R ]QDPH®Iip Batdcogdihl P TPMAKDWIL VB K S (
nHGRF Kichémickj reakci, alelen k  WYRUEH VODEéFK 9DQ GHU :DDOVR®
UH"D]FDPRND WREONRY D WitH @PredpfdlRYDQLH SRPRFRX WHFK
vstrekovaniag GRGiYDQé YR IR URMHN RWEQMID i &RKWMDHEE Q p WX LY'H G H (
YEKR®HY KRG\ GDQpKR PDWHULIOX[EB YEUREX /(' UHIOHN
Tab.10 96 KRGQ HDY é KR G U H &Y é U Ré&lxkto@[1; 34].

GREUI NYDOLMDVERR8 paakhi fokeovanie t QLH MH QXW
pred pokoovD QtBREUp RSWLFNp YODD@RMIQRVWL SR SR
NLAAWB SORWQi UR]"DAQREHODRWRGRIMHQRM J BVRtY (
1HYéKl QD VYHWHOQ~ VWR[Sa HY B &IADV IF @ QID 8 RAR IGD RRUHPH
RGROQRV"

9éKRG

2. Bulk moulding compound

-HG Qi Y¥ebktoplast, NWRUGRRKIG]D SUL ]PH@HWVWYWHBORW WUYD
NRYDOHQWODHEKPHG]L UH"D]J]FDPL PDNURPROHN~O W]Y SL
AWUXNW~U\ s@fe rezps@dstisv DY LW HY QBRMQAL X K ~a B M Q DWRRA\HW IV DD
JOHS&t PHFKDQLFNi RGROOHRNRY®RRNRYWHEME&EHL X WYUGRV" PR
SUXAaQRNHBDPWQBORGROQRV™

L=

a)l + SRO\HVWHURY% ®IGMUWFD'D SUH NRQWUROX §PH 2DN
4 + VNOHQpP YOIN®DQHUIOQH SOQLYi

Obr.30BMC D ]JOR&HQLH NRPSR3VQPXERYROLBH.U]LRE X

-HG Qi NRPPK R ]SRMEPWR D&V H QBI®IDVEWHQHM SRAHYWRNRYHM
REVDK SOQtY DNR V~ VNOHQ ppoz@at.CBz). M PWE H Ui O QHH SCORYA.i Y
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vo forme plastickej]] PHVL EDOHQHM YR Y iilNadkRkoéWy KozZR BHD. QROR. K Y
V WDE V~ XYHGEBAY&KERKRGE MQ pKR P DVEH téflek@ia[8BH YEURE)

Tab.11 9é KR GQ HDY € KR G S i & é U RéIxktofa[l; 34].

WDNPHU QXORYp JPUAWHQLM IR NRGHROARYB QY|
SUHSDGOLQ\ Y\VRNi WHSHOQi RGR® QR85 DA R
povrchu, YH FAREUp PHFKD QL BE$H WORMAKRAY WD FH g
FKHPLFNi RGROQRV"

QXWQRV" ODNRNOJ 8 UHIH SRINERYDD] QLM LQNO~]LTY
1HYéK|a NUDMHHLLIL Y R WBMR,VWahik otrepov + QiNOD®\ RSUDFRY
K~aHY QDWERAMD NUHKNRV"

9éKRG

162 7THFKQROyYJLD YtsrivoglastdR YD QLD

-HGQiIiWBFAKQROYJLX WY NWORIQ LMDHSDIDWERYi QD YVWUHNQXW:H
PDWHULIOX YR IRUPH WDRNOQRX\GRH NRXRVYEBMK YVWUHNRY |
ochladet PGR FKKGDWVY DUR Y D Q L Xligké. Véntd @@ esprRbEa pomogine
DXWRPDW lviReXdvdgghe trojas K\GUDXOLFNéP DOHER HOMOMGILFNE
saz WURFK ]iN O D GouvétrekovpdeMAY D WDY idviddaetfednotky, pozriobr. 3l.
9VWUHNRYDFLD MHGQRWNIFLM BPH|\W g pM®™eHS Q0B DMWKR YVWU
do formy aGRWODN 8]DWYiVOF&D QIMH RWRWMWNDQIOH HD YVWUHNRYD
aQiVOHGQp Y\HKisk® HDe Hedrivkky V~QD VHEH Q&V¥LMIOAPD GHQP
mikroprocesorom2VWDWQp SULGUXaHQDP YWHREKRGROR DLV akdE PGSR U )
je SUtSUDYD PDWHU Lni®aWYJRD QR/GRH W X a0 UIRFE RW QES X QDY QP C
QD RGREUDWLH ILEIGB3PHKR YEURENX

1 #riadiaci panemikroprocesory2 +tQiVISNONHUPRSODVWLFNé UHDN)
4 +tryska,5 +tFKODGLDFH NDQiO\ Suod, AH &ekReSHyhriévedie prvky
(pre reaktoplasty), ®chladivg 10 t WY i JIQERWYiIUDFt HOWYLHKI QLB YLK A(
14 +plasti NDpQi NRPWWDR WY DFtPL WaHOHHV B PHWRW DPRY XY Qi S
jednotka

Obr.3l 6FKpPD Y VW Udtto§af3Z]D F L H K R

3ULQWiHSFKQROYJLH MH ]DOR&HQé& QD GLVNRQWLQXiOQRP
9VWUHNRYDWMH F\ONROVGANR NEFK 1i] NWRUp VD QDY]iMRP p
pozriobr.2 =DptQD VD X]DWY RUH Q aRQ YWOHGHNRPY S eReDacR:UPHLP
MHGQRWN\ N IRUPH 3R GRVDGQXWt WU\VHN|LOD@NWRNRY ~ Y C
& QKN i ] Mstrekovara WDYHQLQ\ ]D SR &D G RivtihvstiekdvatEj KV WL G R
VPRPHQWH NHG\ WDYHQLQD YWHNi GR &)W H@\i ¥IV'WUYHRWRHY BV
GRFKIiGIIPHNFKODGQXWLD 3RpPWAQR VDIGRX KW8RUMN MH SRWU
NRPSHQ]RE\DQH G R F KV JIDUDRRY &IP Ii¥kD G BRR [YB\dotlaky, je do formy
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HAWW GER RODWQEMHOGRVLDKQXWi PD[LPDOIRKDS HMRGWRQYIB SYVURE
D& SR |DWXKQXWt YWRBRW&ER WW @/ls PSUHE LHKD plD]DRFIROD G !
Q D MoG O Kuavstrekovacieho cykluA W D Novétieha fastfi NiFLD QRYHM GiYN\ PDV
GR FFD SRMRFRX URWDpQ p Kk Bviadejkomote &<rekbvEce] jednotky.

Po vyc K O D G QiskWrta ¥plotu odformovaniaF F D G &M Gtdorbhiu vstrekovacej

formyak Y\KRGHQLX |LRiT@RKRNROPHRIFKODGEHOEDVWUHNRY |
cyklus N Ws& 2hévwpakuije [32; 33; 36]

T o [ [

1 tuzatvorenie vstrekovacej formg xplnenie vstrekovacej formy na dotlek +chladenigormy
aplasti NiIFPDWHW it RIGX RUPRY D Q Latvorehid RsEakovabej formy

Obr.2 6FKpPD YVW Ust®aR38]D FLHKR
5R]GLHO\ W HEtekpWwalla brendaktoplasty

3UL SURFHVH YVWUHNRYDQLD UHDNWRS Omot \8pravovethith QL HN R
termoplastoy pozri tab. 12 +ODYQéP UR]JGLHORP V-~ n&thBehie dépp WHSO
FKODGQXWLD GRERX Y\WYUGFRDDYQ\VL\W U Hti R YDF DHK R RIQLAAMXU X
SRWODpHQ~ NRPSUHVQ~ pDYDGPHU QMR NMR\NGI Y PHRVER DPiKEL
N SUHGpPDVQpPX Y\WYU GtavadeX kahbr® 0 I/\R H @ pfixXN RYY D Q é

SUL SRPHUQH Qt]N\FK WHSORMHFKWOIi[fBQBAGR YYWDHNRYDF
Y\KULHYDQi QD Y\ WYUG]RYDFLX WHSORWX GREEKKRhND HDNWR:.
JRVLH"RYDQLX 'RED YVWUHNR YihkdzbVEfR[E\3N]JOX MH GDQi GRE!

Tab.12 =iNODGQp UR]JGLHO\ WH FCQBMTydfekiorsl] YW UHNRYD QLD

'"UXK PDWHU Termoplasty (PC) Reaktoplasty (BMC)
""YNRYDQLH P JUDQXOiW SODVWLFNi ]P
Forma na vstrekovanie FKODGHQI Y\KULHYDQi

aQHN GLIHUHQFLIiOC( RE\pDMQé SUL

163 )DNWRU\ RYSO\Y XM~FH YODVWQRVWL YVWUHNRYDQpKR

VVWUHNRYDQp Y&UREN\ QL kovidkej dkest QpUMVIDRBAW LY DNR Y@
ZNRYRYEFK PPHRAMVURYBREFK SRPRFRX WJé toHrWNRRORD IGR YIREWKi E DI
0ILQIiOQ\FK ~&LWNRYE&FK PHFKDQLFNEéFKY &V aHGKiHON\ KK DY
YVWUHNRYDQpKR GLHOX UR]JKRGXMH YLDFHURMRBRWRURY
RYSO\Y XM~a odiu Qlasd PDWHUWIKFKQRORJIJLFNp SDUDPHWUH
NRQA&aWUXNFW X DR UWHBRIRI N X
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A) ODWHULIO

ODWHULIO \WRK MERP QD YLDFHUp SDUDPHWUH DOH KODY
Y lésku [30]:

f PHEKD GMWPNPRV" SHYQRV" Ui]RYi RGROQRV" K~aHYQDW

f URJPHWRPMPAWHQLH GRGDWRDPQ P RPRIHEWRIQ L\HW DVEYLEDULRWD |
YEOLVINRY{PHWRWDWDRYi SUHVQRV"

f RSWEBENRHK DGQRV" IDUED OHVN

f ILOD@PQWHULIORYi FHOINY WHPRNIHV@ip OD G\
B) 7HFKQRORJLFNp SDUDPHWUH
ZWHFKQRORJLFENEGFK SDUDPHWVYRYNVEWN@O 38,8VJOHGQ~ NYDOLW

f teplota formy + Pi QDMYIp&t YSO\Y QD DYWRIV/\AQIpe BEkUDPHW L
D NYDOLWD SRY UdokuvsifékovadieNoxcyRluQ D

f teplotataveninyx]iYLVt QD GUXKX SODVWX D RYSO\Y XMH |]DELI

f UBFKORV" Y \#prattjeNsa YNIRILADV D Q W Q RUsDeRANEES t¥pIataU,
DE\ QHGRFKiIG]D/O\RXB H'QOEK X SRMRY

f GRED D YH NRRY S®W OOWHK UW YIDHURRNYYPSW HVQRVWL YEéURE
aYQ~-WRUQp SQXWLH

f priebeh prepnutiat M H G Q ibod Prepnutia zstrekovacieho tlaku na dotlak, Ktbp
RYSO\Y XMH VSUiIYQH REMHPRYp IDSOQHQLH GXWLQ\ IR

f YVWUHNRMIPMMSWWODIYPD UEFKORV" SOQHQLD YX)DWR WWQF L
pnutie.

3UH SURFHVY YVWUHNRYDQLD MH PR&Qp ,\po¥ddDiBY L *HSAURF H V G
sa odiagram, NWRU& XUpX MWW REONMVMHYPRAQpP Y\URELdeINYDOLW
IDVWDYHQtP WHFKQRORJLFNEFK SDUDPHWURY YtaM/UHNRYL
VGDQRP URJPHG]t MEDAPRER®GRER Q& FardMetVIWQESKHNURpPHQ
hraQLpQEéFK KRGQ{W YVW WHINSRORMAL IBRE KMD]DNX D]QiLNX SUHS
VSIiOHQE&FK D QHGR3W;BBHQEFK GLHORY

max

T
_ mir
" X

Tlak (MPa)

Teplota (°C)

Obr.33 3URFHVQp RNQR WHFKRROyYJLH YVWUH

37



067 )6, 98791

C) 9R ED VWURMD

B3UH YEUREX NEéDOMMWXQGKIHALWI SUDYLGHOQI ~GIWREMHYRO
QDVWDYHQBP UWVRFURPPPSDUDPHWUH -H SRWUHEQpPp YKRGQH |
plasti NDpQHM MHGQRWN\ Wfi NMF LEH HM N S GRWE X BID®EQYRM. OLY EF
komory, ppa WHSORWX WU\VN\ D YH NRBOW33YVWUHNRYDQHM GiYN\

=YROHQé& VWU[B DOHM PXVt
f RGSRYHGD" YH NRVWL XStQDQHM YVWUHNRYDFHM IRUP\
f VS D" SROWDWEQUDFLX VLOX
f PD" VSUIYQX NDSDFLWXiNDWQHMRNMDEGRMWN'SODV WL
f PD" IXQJXM~FL VSIWQé& X]iYHU 4QHNX WHGD GRVWDWRYD
D) . RQAWUXNFLD IRUP\

7XKRV" IRUP\ YEUD]QH RYSO\Y XMH YH NRV" SURFHVQpKR R
vstrekowacieho tlaku aeploty[37].

9VOHGQ~-YRORDASOXY KMBUVND NRQAWUXNFIEBI:YVWUHNRYDF
f QIVREQRV" IRUP\
f PDWHGHMRODPIFLD IRUP\
f NRQAWUXNFVBWWDRN R Y HMRGS]) RN\GDX@IQMH QL D
f NRQAWUXNFLD WHPSWHGELORIWWKER WHPEHIXDOPQpKR PpGLD
f rozmery akvalita povrchu dutiny formy,
f teplota steny tvarovej dutiny formy.
E) Tvara NRQaWUXNpPpQé QiYUK YVWUHNRYDQpKR GLHOX

1D YEVOHGQ~ NYDOLWDDWWRYHNRGDAPEPKRPI YSO\Y DM VDPR\
GDOQYPERLVRQRAWUXNWPU YVWUHNRYDQ pKRKGELGIOMN B XIXtQNPIQ K
EUD" GR ~YDK\ VDPRWQ~ WHMSQURYYQILX BRW & IHWM RRYBD BLRO P
VSUDFRYDQ® a3\ RUXEONWINRiIVOHGQH VWDQRYt FHOIi UDGD SDU
XPLHVWQHQLH GLHOX YR IRUPH XRBDNWWDQYHQILLH YWDWGRRY Y@
YWRNRYpKR V\WWpPX XPLHVWQHQLH ~VW toPmiegtieReN X RG
WHPSHUWUDPQB@XKRY IRPIIR\E QMM NRYEODANMSIOELYHD FK\EQi NRQAaW!
formy aQiVOHGQp SUREOpPP\ SUL CGHUIRE I dRdRovanwalUad sSSP VEQ L D
parametrami ako je teplota, tlak WRNRY p clladHV@QDM\ IRUP\ |BUHARIKMRIEH D
YEOLDMYe YRSUHG VLPRCGRNMPO® hdro¥dd GEnuDpQEéFK VRIWYpUF
pre vstrekovanie plasto{80]

UL NRQawU X NPWQRPHNIRYUINGED ISR V@ U H & Rqio pRrEmEn@sQ; 38}
f KU -aEtin

Mi YSO\Y QD PHFKDQLFNp YODVWQRVWL HNIRQRRY & NR K "DYG& U
GDQpKR GHEWIORIOWaEsiny VD Y Ri@mMpdmism PHG]L PHFKDQLFNEF
YODVWQRWPRWQBNRXWLHA PHG]L WUYDQOLYRV"RN~EINDOX D
VWLHQ E\ PDOD E\" URYQRPHUQi EH] FKR U B URFKGHQHD PHUW
VVWHQHKSRWUHEQpP QDYUKQ~" SOt XU USYE AKRKRNRVAEE N\
aYQ~-WRURWXAR ]DLVWt JQtaHQLH ORNIiOQGHFKR P& B U AW H
YQ~WRUQPpPKR 6 ®MEXDPYRQD KU~END VWHQ\a0,®HPDOD E\" P
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f THEUi

3RPRFRX UHELHU]OGFSRKIGLX RHFKD QL N O XMW Q RV W t
QDY\4RYDQLD KW-HEKR Y WSLOHY DRLAH BSiMGHP X ]Y&EHQLX KPRW.
GRE\ YEUREQpXKR GDG@®RY MD PDWHULIO 5HEWH] YBPWRERHS R XA

GLHOX SUL PRIOMMEQLMX OtFRGRQUUIDREBLBOXER YHGHQLX S
mechanizmov5HEUR MH GHILQRéRRQRBEBGENIXQEBHANR/ RPYH NRX
KU~ENRX VS{VR E XvdsteSbpdjSniaEOra Qa\sténud® RWL DKORP SRYUFK

[ NRPtOQNFKD Y&éVWXK\

.RPtQN\ VO~AaLD DNR ERGP RR@WiaS Ui-sGRMiH § DH] ®FHROYWQ M YD U
SYQ~WRUQéP RWYREPRBUFUGCDR Y NERMRYDFt SUYRN DNR MH
Y O R Bodbbne ako tebma KUR]t ULQLNK BUHSDGOLQ\ QD SURWL DKOHI

f RVWUp URK\

9VWUHNRYDQé& GLHO E\ QHPDO P D "QAIFIXGW)RIVR\AWNX NURRGKE H G RV
SUL PHFKDQLFNRP ]D"D&HQt $OH WDNWLH& QLH MH YKRGC
Pri predpisovldt ]DREOHQt MH SRW O BQRFEGJIRURRYIDGVB R RVWL ]
QDY\4RYDQLHURXQORBHRYQIRV" KU~EN\ VWLHQ

f ~NRV\

96OLWIRINRSDWUHQé ~NRVPL NY{OL BHBESAHM REARYPRR DWKIR
zformy. ONRV\ VD SUHGSLWWRWURXKD YRNWREHAaAQp VR VPHURP
nastenyaSUY N\ ]D IR UdbRWEhQ@gloviciach formy@ D NRPtQ N\Y @aMAEXIK\D

f otvoryaMDGUi

-HGQi GDH®\ IRUP\ NWRUp WYRULD Y@ o\WRNRQW~NRWY & R/ WX N\bOL
]DK EHQLD DOHER ]DEH]SHpXM~ URYQRPHUQRV" KU~EN\ VWL
MH QD MDGUI Y\WYiUDQé WODN NWRU é 3WLAKWHR{aWHH YGER 8lALW

VSUIYQH SRSRSYULLIHDD

f podkosy

SRGNRV\ VD SUHGSLYEOEVWMIRW pHQ & H Y\WA RittavRdthFsRar&@ WH Q p
2GIRUPRYDWH Qp SRGNRV\ PXVWDILCAD"DVEBSUR D Q XY KN WABINNR B D Q

QD SUXXRWPIiFHK

F) OSUDYD SRYUFKX GXWLQ\ YVWUHNRYDFHM IRUP\
9éVOHGQi WEYCIL{YKNXWtD No kuvdléty upravenia povrchu dutiny formyNR V"
povichuY EOLMMN X/ ~KUQ YH NRVWt QHURYQRVWt SRYUFKX NWRU
YEURE\ 1HSRpPpOWDMYDWGD SRYUFKX WUKOLQN\ MDPN\ VS
YDGDPL PDWHULIOX 6WRS\ SR REUIEDFtFK QiVWURMRFK D
formy saprenes-pri procese vstrekovania povrchY é O I[30IN X

7Y D Udiely formysa X SUDY XM& O DBERWLDKRO Y&V@MHGQE SRYUFK

f WHFKQLFRNEHOYEVMNREQH QDMMH G QR{Y RBKE 1O FSFRNHKR Y IK f
YeOz¥oNnwa]DNUEYD Y]K DGRYp QHG PowWE D\ BpQuRR V~ VW

f OHVNOé sSRRVYPKXMH VD QDSU ]JUGPUXGR Késkhhtiea WHQtP
Y\WWRNpKR OHVNX Y]K ©OGRMMMIQ Yy DRRQH |QIRNOMEQ B

proces
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f GHIppQVYRUt VD RGNRStURYDQtP aWUXNWHaY\KkiBIRYUFKX
Y\WYRUHQLX VD SRXatYD HOHNWURDEUD]tYQH REUIEDQ
DWwW

1.6.4 Pokowovanie

RHIOH[Qé SRY U §ikddddtinoQrazN@i RdyddhuB0 D& % MH Y\WYRUHQé SRPF
pokovovana YR YiNXXG Qi VD ®@DSWRIFRHND QLD NRYX QD SODVW ]D Y
(10® D& 3PUH QDSDURY D QiadHakd B9, RIXLAY WIE v @@ GNUH @Vé F K
KipLNd®ry 34 a)) N WsR Pastupne vyparujekandenzuje na povrchu reflektora, kde
Y\WWYRUt WHQ NtvuW®B UQ BN~ YW BPRFHY SUHELHKDGYRRGX XX [
UHDNWtYQRVWL KOUR tX]I ¥ RK RRAU AR-ESIDAVRY D Q L M HIGIQ RW A NY d
UHIOHNWRU\ PXVLD FEHQXPMHYMQBQHQRVWL DNR MH YR Qi
PokovovD QtP MH [JDLVWHQiI QLHOHQ GREUiIi RGUD]JLYRV" SRYL
PHFKDQLFN éF K RGORDO/Q\RYRWIWY FDp & { 8 R BH D Ui @ikt Brkosti.

[1; 39; 40]

9R YH NRVpULRYHM YéUREH VD SRXatYDM~ QD SRNRYRY]
pokovovacie strojepozri obr. 34 h) 3 UHG VDPRWQéEP SRNRYRYDQtP MH L
YWRNRY H MpréstrdddoW ®DMHHOR SRYUFK MH G{NU D g&Quhidstneiey WHQ é
do aSHFLIOQHKRUYSVUW MRVRYUp V~ XPLHVWQHQRr IDEHFRWENMFELF
URYQRPHUQp SRNRYRYDQLH SRYUFKX SRpDV SURFHVX 7DN
PDVNRYD" SRYUFK\ NWRUp QLH V~ XUpHQp QD YSRRHN@ RYD
k YROIUIPRYéEP GU{WRP NWRUp VO~aLD SRpDV SURFHVX
pre odparovanigl; 40]

Obr. 34 Pokovowanie:D KOLQtN YR IRUPH [@QJ PHWHHLEW KA @ AkeRSY
zariadenid39].

6DPRVWQEBSRNRYRYDQLDQDLY O/ HN@XONB+HILFK NURNRY
f VIWYRUHQLH YiNXD

V komorezariadeniaM H Y\WYRU @G WERHEMBPWLX SUHE\WRpPQHM YOKNI
f DNWLYiFL Pplagmy UF KX

PULYHGHQtP Y\VRNpKR QDSIWLD PMGEEFIR MO HSXW@BGM GGR FKi (
k HOHNWURVWDWLFNpPPX Y\EtM®ORGXWSFNRY RN RRFMp GV WOWR
P R & QopkaBory vstrekovd ASHF @R MWRUp DNWLYXM~ SRYUFK SUH
QiVOHGQE&FK YUVWLHY

[ YINXRYp SRNRYRYDQLH

9\VRS&~G MH SULYHGHQ®& FH] YROIUiIPRYp GU{W\ NWRUp ]D|
aSUHPLH DM~ Shh¥skupenst® pa@tNDUD KOLQtND j&NRE@ed X MH D
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QDSUDARYDQi QD SRYUFK UHIOHNWRURY PRQRPRMIQI GLV\
VIV W B P XS U DKélbl RagtnejosiaDM RNROR JGURMD KOLQtND

f SOD]JPRX LOGXNRYDQé& DQWLNRUyY]Q\ QiWHU

-HGQi SODRPRYp QDQiaDQLH URJNODGRP SiU NHG\ MH GR
PRQRHMAprUreaguje SOD]PRX D GRAKYRIDHRY L X HQ ORKY SRIWYHVYR U |
WHQNpKR DQWLNRUY]QHKR QiWHUX 30OD]PD JDEH]SHpXMH U
7THQWR YQURMA@E- AL QD RFKUDQX KOLQtNRYHM YUVWY\ SUH(
prostredia.

Rozdiely pokovovania PC aBMC reflektora
f PokovovaniePCreflektora

.YDOLWD SRYUFKX 3& UHIOHNWRUD Y\BBHW®RpKMR YWYWOIHNVRR
na priame pokecovanie EH] DNHMNR YHN QXW@HM ~SUDY\ SRYUFKX

f Pokovovanie BMCreflektora

Povrch BMC reflektoa M H S yéd iReYje.Whodréna priame pokovovanie,t MH QXWQp SRXa
]JINODGQ~ YUVWDXE H) B NiatigEtiHpovrchupred pokovo Y D Q tHmocou
lakovaniaMH Y\WYIROBQIQi Y UWRW Y W/ UNDWEMBHY NSRFSY. B Rhigriavripsti

reflektora 7éP jghétl SRYUFK |MHEQRWEQE QDYLD]DQLWHSiMOLQtNR"
pri pokovo Y D. (1}

1.6.5 Lakovanie

IDNRYDQLH SR SRNR YRCYAPBYMC MiekQri wQ B SMRHG X RFKUWM Q\ SUH(
ALDUHYOKMRV"RX NWRUp VSHNREXMi+ LXWPEADMBIQHD PD QH VH
YUVWYD ODNX UHIOHNW-RU B WPHERRWRHNE ODN MH SRpDV SUR
nafiltrocha] QRY X S Riéek lakévaniM H SOQH D X W mwabiaha L NIRIGOQRAVID L Y é F
l'i] D FLKA41]:

f RI~-NQXWLH LRQL]JR¥DREPHNWMRBKRPGRPIBHYYWIRIN®Rp QD

f DNWLYIiFL DlagmYYRKANREVWUIQHQLH HOHNWYWHRMW DWW F N

f QiIVWUHN QiWH U prtieMa poméctv\ lakovacieho robotaOD NRYDFtFK
NDEtQDFK

f VXaHreldieha wemperovanej komore W HSORWRX FFD f&
f vytvrdzovanietMH DNW LRYFRRRYFORXp 8 ALDUHQLD
IDNRYDQLH %0& UHIOHNWRUD SUHG SRNRYRYDQtP

Podobne prebhea aj lakovanie BMC reflektapred SRNRYR BDOI® VDPRWQEP SURF
lakovania e SRWUHEQpP UHIOHNWRU StRko0VEWWRNRYB®tVEDWD"Y B Ul-
prebieha odmastenieplach demineralizovanowodou vXPéYDFRP D ULDCAGHKQH D
zatepla.2VWDWQp |i]\ ODNRYBQRPHMR PKA B X R ¥ D\Q 16D SRWHRNR Y
SURFHVY ODNRYDQLD SRWRP SUHELHKD EX QDQiaDQtP YR IF
URERWD DOHERak\R@MBYoPQtRPY V~ GRéBRWLRQ UWDORERFXKp
UHIOHNWRU\ NWRUp YUDYV¥NW DPNSHF VKOG DR QLH ODNX QD !
UHIOHNWRU MH YH PL SUREOpPRYp QDMpDVWHMat&® SUREO|
na ktorom sa lakerovnomerneU R]ORB&tL WYDURYR JORALWéEFK SUHFKRGR
DOHER RVWUiI KUDQPDVDFOIDN &PVDEREEHD QpPX KURPDGHQL
NWR QD MRS W L FN é FxH S0P IDiPKSUR E O WHDRNWWWHW DELOLWD VDPI
procesu vstrekaania, pri ktte] GRFK KGOV RNpP X SRGORHD XKP[LIWMNR Y
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2 (:3(5,0(17E/1$ y$6!

SUDNWLFNi pDV" GERORPRYUHWNESRWKBREIEHYHQtP VYHWHOQH N
firmy ZKWs.ro.v.UXAaRYFDREKMDHRSWLFNEP QiYUKRP /(" UHIOHNWR
funkciu aMHKR QiVOHGQRX RSWLPHD[QVMWBEERMHekiot Svetioméd R
preautomobilzo VWDUALHKR VSR BRY¥RI NOWMOE GR VPpULRYHM YEURE\ iV
KGLVSRINRIPFHYpPpQRP VRIWYpUL /XFLG 6 RBSH PBWH |RRSVWLE NEO!
ERO SRXAaLWé ILUHPQé VRIWYpU /'6 6WXGLR

([SHULPHQWIiOQD piedstavenieD sgam@j firmy ZKW Group,jej produktov

aSRUWIYOLR ]JiND]JQtNRY 1liVOHGQH V~ XYHGHQp SRAaLDGI
QDSU SULHVWRU JiVWDYE\ YKRGQé /(" ]GURM WYRUED MHC
SRWRP MH SUHGVWDYHQ®& WIXIGHIRQ AN WRIWAYYO ~/a& QD RSWLFN
prvkov svetlometu. 7 D N Wdbbkbhuje metodiku RSWLFNpKR QiYUKX /(' UHI
SUH VWUHWIYDFLX IXQNFLX YR ILVHRHM K ~VBRWGYPRIEQH6SK
MHGQRWOLYp SUYN\ SRWUKHER pQSVHK X\ WHNRBLFHNDNHR SR $H\E IVRARND
HILVWXM-~FL /(jehbhba@idie? RO BIERM® XV N XWORPIROM@& RSWLFENEé (
/(" UHIOHNWRUD SUH V@#ihbHW PHOUFDL. G &I XQMNREWLPDOL]JIFLX YéV
GLVWUVUWAUHWI YdeFsHOD IBRMLDKQXWLH OHS&HM UREXVWQRV\
PHQALHKR YSO\YX PRAQéFK YRGRK&EEK WRORHUPDRIRLD QD Yé
VWRSX 2SWLP DXVIN XKPA BprepBoQ 2menysamotre] stavly LED reflektora

aYéPHQ\ VYHWHOTIPNWR]| RERWMPDOL]RYIMOS R/G'UR B HMDHENRRWL F
VLPXOIiFLL 98WEOHWMRR olbLERURYQDQLH YEVOHGQEéEFK VYHW
S{YRGQpKR D RSWLPDOL]RYDQpKR /(' UHPFOltNWé&boen SUH VYV
sasledovia KRPRJHQLWD YéVOHGQpKR VYHWHOQpKR REUD]X D V

2.1 ZKW Group

7iIWR SUIFD Y BRIONEBR¥E R kg XKW s.ro. v.UX&aRY FL D RKoup=.:

je SRSUHGQéP YRUREIFRFVEFK VYHWHoedektoR LFVNEWKPRRGXOR
SUH DXWRPRELORYé SULHP\WHO +ODYQp YDBGRN BXDAIQD FKiC
SRERpPpN\ Pi yIHYANMHM UHSXEOLNH 6SRMHQéFK aWiWRFK DPH
alndii. +ODYQéPL SURGXNWBRPHGE® N BVBHISf@E (@ ORYp VYHWOI G
svietenie pL XBERXALWtP /(' GLYyG ODVHUX [HQYQRYEéFK YEERI
ALDURYLHN 3URGXNW\ V~ GRGiYDQp }eHap pBK BB/MULEMdY OL X ]iN
Rover,MercedesBenz PorscheRolls Royce aNRGD VoR®agBna PQRKR DOAatFK

2.2 3R aL D GoeXuerbu LED reflektora V W U HeWuUNkE &

VWHMWR NDStWRXPH]M-OBRBQp SRALDGDYN\ QD /(" UHIOHNWF
3R AL D G Drpked definovap O H J Liy@iDmamia [iND]QtNR P

f BULHVWRU ]JiVWDYE\

S3UH VSOQHQLH OHNDVDPBWINK\E R dBRIGDIY dbbiej Bomogenity
VYHWHOQpKR REUD]X MH G{OHAaLWp DE\ ERO LQawDOD)pQ
B3RADGRYDQEé prcs®dnW DYA NP QED YH D QDSIW RQYR AKZQ&EoStiQHM Y
VYHWHOQpKRV\WEDWIQBFRGU HdizajddvS\FKU RAYNDYO[DERP RAQHM WHSC
GHIRUBRIXKORFK RGIRUPRYDQLD -H SRWUHEQp |]DEH]SHpL"
ohniskov~ YIGLDON@RWHOQpPKR JGURMDI R/®D yhSiRIKDBIRIW R G Dt

Da PP =iOHAatYRG RO XSBXALWHM /(R KQlyGN|FGHiD ONHIKD RV "
Y\ddaLD WéP MH PRaQp GRVLDKQXDOrHABILHK KR GHNRENDW 1L Y/RN
pUL QLREKFKV NRakeRdstiach jeeflektor FL W O L YOHRV A H @@ranzie DOHM
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MH SRWUHEQpP JRK DGQL" YAHWN\ GLIDMQRYp SRYUFK\ NWR
VS{VREL" QHFKPHEG& RERMH WD QHFKFHQ p KRR S/DYUHIN HW Q RIRRY @ V|

f /I( VYHWHOQé JGURM D SRWUHEQé VYHWHOQé WRN

Pre vytvorenie asymetrieV W U ijuhKdeBa |Y\p D RKatYDM~ YLDFpLSRYp /('
Jeto zG{YRGRRMIXFKALHKR Y\WYRUHQLD &2/ pLDU\ DNR SUL WM
Pre vytvorenie predpolidv D P{&4X SRXAaL" EX MHGQRpPLBRYPLYADHER Y
6YHWHOQé WRN PXVt E\" BR\VWIDONROQ 8 HYIH WEDWDYXQH DM ]iN
atosQDMPHQHM EH]SHpQRVWQRWWISRHOUWHRIXQ & MERN iDUH V'
VY HWH O Qore ECRENLBAOXMacHONRY é VY BRYDIQEMMRNR G Q{W Y\datFKk
Im. 6YHWHOQi YWIMWDHRIWDFHMUIKI@NMBUH MH AY]iY L Midne

od nastaveniahniskovejvzdialenosti.

f /JHILVODWNYQOIFRAH. DGDY N\

BWUHWIYDFLD IXQNFLD PXSRA&VB GDW NDHRMNQDMIROQBSBRWtY QH
SRALDGDYN\ SUH $&RGCWREBOHRDPMA5Pi RSWLFNRP QiYUKX PXVL
OHJIOQH YAHWN\ IRW RPMHWPHFHM KR GBR\SH Vaddy BRR O UH]H
SRALDGDNWINWQtN=iND]QtN VRQRMIH WHDRRISRIALDBEDY NWRUEFK
VSOQLWH QRV" MH SUHVN-~PDQi X&HRRLY -Y\S RN RX\D\Y H MAD.
SRALDGDYNRX MH GRVWDWRpPQi KRPRJHQLWD VYHWHOQpPKR

1DMG{Cod §DW M ME YWIWKXHW iY D eHWwdrbbBRKQIN ANW R Ui MH SRStVDQi C
ECE R112.Jej kRQWUROD D VSUMNQH EQ'RVWANREH HDEH]SHpPpHQpP S
automatickp Kriastavovaieho V \ V Wak® napr. ZKWCon, Visicon.

f Nastavenie predpolia® V\PHWULH YRpL VHEH

PirHIOHNWRUH SUH VWUHWWLDFIHU BFENNFRR{UJ ORA IGQOIMALWp V
nastavenie asymetrie 8UHGSROLD YRYBUVHEH |]BBHHOHQLH VYHWHC
VYHWORPHWX VD DNR Uddlbhbkimk@.pQé ERG SRXAatyYD

f 9H NRtvdrpPAQORWOLYEFK IDJLHW UHIOHNWRUD

OLQLPiOQD YH NRV" MHGQRWOLY&FK ID]JLHW U Mit@iNWRUD M|
Y | p &d 8 R [pWckodov medzi fazetari.R QiVOH G QB LYARABD R RVWL UHIOH
aWDNWYBAHQLX WYRUE\ QHFKFHQ&FK RGUD]RY RWGrbE éFKWR
SDUD]LWQpPKR VYHWOD

2.3LDS Studio

Light Development SystenfLDS) MH VRIWYpU SUH Y\WYiIUDQLH GHVNWF
DSOLNIiIFLt Q Dpfygdbayacei jazyku& SULpRP YIpaLQD MHKR NRI
VD 4SHFLDOL]XMH Q DoxiYobr'WdH O) X VRV M pP8 V~ |DORAHQpP QL
URJatUHG@pplbkecKk DR XPRa XMH DKALX ]JPHQX Y&@YRM DNWXD(
IXQNEFHY QXWQRVWL ]P H i@ aleb@dopir@ay ldrobrant2N i F

6RIWYpU VO~aL QD Y\VWDYDQLH RSWLFNEéFN YHIWIRa& Q) LYtRIBN
SRPRFRX SDUDPHWULFNpKR &%$' VA\VWpPX 6YHWHOQé JGURNM
rayfle, NWRUé SRSLVXMH HPLVLX IRWYR RGH ] ROQRWIEEFPHYRKWR R B |
VYHWHOQéFK O~pRY .DAGHM JHRPHWUGDQ¥®RLPR&S®/H FRGE
YODVWQRV"DPL DNR V~ SBUHDMEIX\WNRNQRRGC PDWHRYIOX ORG.
QD VLPX®RFWXPDOL]IFLX VYHWHOQpPKR YéVWXSXYRWHQWKRX
senzorudety RYDQGRSDGDM~FH VYHRWHHQQp VWM RHRYp XKO\ 9éVOH
MH YEVOHGQp URJORAHQLH VYHWHOQHM LWHUHDR}bhY NWRUPp
LightDistribution +Viever/Editor. VW RPWR PRGXOHW MD XXDNFKLB |[PHVW 7DEO

43



067 )6, 98791

vyhodnocueaNRQWUROXMH pL DNWXiO QP NY B AF R ERGIRAKUQLE FE
SRA&LDGDYN\ SRG D QRULMBVIOROEBMKRYWWKOQHM GLVWULE
Y\EUD" XUpLWU DRERHMBYHWHOQp O~3DHgeSerD®RIPL" LFK FHVW
JR VYHWHOQpPKR ]G UR M,poRiob0dB. SORFKX VHQ]RUD

= o X

| )

3D Navigator x
 m i LB_reflektor_povodny_stav.dspart
v fiF Geometry
2 Base
v [ GeoSet.2
£ LB foreground

Material L]

® from Server O focal file

Sync

v & ZKW_LT Materials.idsmat)
w plastics/silicone
= ideal materials
= metals
w glass
w simple scattering surfaces
m unpolished surfaces
m grained surfaces (aluminun|
w surface materials
= coloured plastics
= Volume Scattering
w adhesive

+ Point.5
©) LB foreground
@ LB foreground
#4 Translate.1
2 Geoset.3

- B

Lavseu

Apply Matarial

+T 4P IO R

1 +K O Dpagednenu, 2t KRUQE& SD Q¥ B+QDVYW SR H 04Gi D WRLFOVDR/ Y
0kno,5 +SUDXIpD Oy JR Yop:t RMQW UIiOQH RNQi PLRR GO O LS\Di © HID

Obr.35 3RSLVY UR]JORAHQLD KODYQHM REUD]RYNM

THQWR VRIWYpU ]DK D YLDFHUR PRGXORY QDSU

f Lucid Geometry+ &$' VI\VWpP ]DOR&HQE& QD SipteDRHWBDRFK YK
VYHWHOQ&FK REMHNWRY

f Light Distribution +VO~aL QD Y\KRGQRWHQLH D ~SUDYX YEVOHG

f ModulB.E.AAST.+SRWUHEQ®& QD VLPXOiFLH WURSRYPDQ H] VYLK
sY HW H OQENFKL t

Obr.36LDS Studio42] D WUDVRYDQLH VYHWHOQéFK O~pRY |
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23 OHWRGLND RSWLFNpKR QiYUKX /(" UHIOHNWRUD
v LDS Studiu

3UH Y\WWDYDQLH /(' UHIOHNWRUD MH SRWUHEQpP PD" GHILQ
]JYROL" YKRGQ& VYHWHOQé& FEURIWPIiGWQ\M VMHENP@IEW LWR NR
SR]JtFLX 2SWLFNé QiYUK UHIOHNWRUD MH ]JDOR&HQé& QD Y\W
RG SR Y HG D 'mkidfoNNR® QMRRJH I OHNWRUD 1iVOHGQH MH SRWUH
zdrojaSULUDGL" MHGQRWOLY&P SUYNRP YKRGQRUR KWK RNEHRD!
LQWHQ]LW\ MH QiVOHGQH UHD OIDJ®&NPQiFVXP&R SHL®D MH BIQR KV
VYHWHOQ&FK O~pRY NWRUHM YEVOHGNRP MH UR]JOR&HQLH
GLVWULE~FLD VD QiVOHGQHRY\KRG R RFXEMOSRRRFR X SWOHYMQ
SRALDGDWIGKNRWOLYp SD,aMPaPW Sk FPRJ IDHVNDY) UHIOHNWRUD V
GRYWHG\VBRW&PD Qi PO DU L R@PIWDYQtFNH SRALDGDY N\

OULHAND

OULHANMRUI XUpXMH W,YNDHJ YO\)V WHDDDBHDRMRRIDG &aQLNRYEFK EXQ
KUDQLFH WéFKWR EXQLHN VD QORGW¥p-U]LDNG® I6YL.X GO BLHANDRY
SUtND]X MHMGSDUDPHWUH &/=DQB YRWIRGH\RIN.GEHPUML. GHILQRYDQ'
PULHAN\ MH SRWUHEQpP ]YROL'"V YKiR Q@ ge)XRPER YP&U LYH &N\ p B
pozriobr.37a) 7THQ MH GDQé SRpLIVMPOBEEPSEIRGBRRVRY Eé V\VWpP
PULHAN\ MH SRWUHEQptdD OB\LORY " YISM i DOMYRRIH QEaDHR)
svetovVPHUH RVL [ 7THQWR VPHU MH GDQé SRG D RVRYpKR V\V
v automobilovom priemysle 7éP SiGRP MH PULHAaNDQIiYaV@a yXPLHVW
pozri obr. 37 h)

Grid

Type: Zonal e

Origin: Translate.3

¥-Direction: |Y—A:nds | Reverse

Y-Direction: |Z—mds | |:| Reverse

Obr.37 OULHAND D GLDOYJRYp RNQR SUH ]DGdvine@R Y D (

3UH RSWLFNé QiYUK UHIOHNWRUD SUH MNRQUGI@A\i YZBERXOI X Q N
REG &Q(astRgle)W\S P UI=HRANOWQS PULHAN\ MH GHILQRMWDRRE XER
JYOQKRUL]JRQWIiQU@RR YRWWLNIiOQRP Y .DAGi ][yQD P{&H REVDK
REG &QLNRYé&FK EXQLHN pR XPR& XMH Y\WYRUL" DV\PHWU
MH GHILQRYDQi SRPRFRX V~UDGQtF URKRY &FK WRIGRY LMW
SDUDPHWUH V~ SWlURBOWNWRREQDPWRIGKH QPDVPD[LPiOQ\ SULHVW
alLQiOQX YH NRV" UHIOHNWRUD

2EG AQLNRYé W\S PULHAN\ IXQIJXMH, IHMH RINBRG REQRBP I B
AW\UPL URKRYEéERLVERGEBRMDIVWDYL" SRpHIWRUEXRQWNO QRP
aYHUWLNIOQRP VPHUH 9H NRV" MHGQRW O pormdéoki zedaiaL HN P U
SRPHUX YH NRVWL SUH NDaG~ EXQNX
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| General | projection || Accuracy | General | Projection | Accuracy

Zones Accuracy

Number of cells Number of control points 4 4

u Degree 3 3

1 2 Interpolation type per cell per cell

MNurbs Knot-Vector type Bezier Bezier

Zone corner points

1 2 3
1-3660 010 35-60

2 -36-620 0-640 35-660

Obr.38 OULHANIVWDYHQLH ]iN O DaEédad ralsta8abipodnostiv U R Y

*HRPHWULD PULHAN\ MH WEOR QHQN SIRPLRHANR XNreuNormW QH N U
rational basis splinetNURBS), pozriobr39 -HGQIEWHB@QRH SRXa&tYDQé PDWHPDW
VSRPtWDPRYHM JUDILNH NW RplézevtOvaridriviokba $IOQHK BREP Q ER XD
]DGDQéFK NRQWURSWRHAKRIEREBRY D

Obr.39NURBSplochasNRQWURO Q43.L ERGPL

3UL GHILQRYD®REBQ h HANY WIBY L" S D UWCRAUHWRIGIWS 8 B R@ ROVQ R P
VPHUH 7LHWR SDUDPHWUH ]DK DM~ QDVWDYHQLH SRpWX |
NULYN\ W\SX LypwWapojiRCSBERIRIRFRX X]ORYpKR YHNWRUX 3R
bodov ddLQXMH WYDU NULYN\ D MR BRIKRIPVLG R RPD B W DYYH.U WL N
Takistoje VRERFK VPHURFK PRAQp GHILQRYD" VWXSH SRO\QyPX
KODGNRV" QDSRMHQLD NULYN\ 7\S LQWHUSROIFLH VD Gi
PUH JOREiOQ\ W\S SODWt &H SRpHW NRQWUROQE&FK ERGRY
VFHORP SRYUFKX PULH&N\ 3UH W\S LQWHUSROBREHWRD E’
NRQWUROQEFK ERGRY SUH3MNDAEGS BDQQWKUB B DHRANYpQD EXQI
X]ORYpKR YHNWRUD NWRUé& RYSO\Y XMH SDUDPHWULFN~ V
'i VD ]YROL" EH&Qé D]OHRER %HNWREBRYLDY]iMRP VD RG VHED C
KUiQ P UWh Wéhsloch buniek42; 44]

1DVWDYHQLD SDUDPHWURY SUHVQRVWL SUL Y¥SRMUWRPWLI
SFK UHIOHNWRUD 30ODWt aH ptP Y N\&EaEE RMHVE HN RERMU R ORE
SUHVQHMEIDYADVLOHGRNNRUpDRRFHWWRP HMR [IDQRV WL
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6YHWHOQé J]GURM

V/'6 6BWXGLX MH PRaQp GHILQRYD" V&/OHQEH|GQFRMEDAMNERNR LG
,GHIiOQ\ VYHWHO QI® LNGRB/MNX\RBEL YQDKUiIG]D UHIiOQ\ VYHW
JHRPHWULD MH GHILQRYDQi W\SRP JYROHQpKR VYHWHOQpK
DOHER GLVNRYE /(" GLYG\ RGSRYHG MK R B/ BAQY HORMNKRX ]
pozri obr. 0 a).

-I LightSource

Type: Rectangle

X direction: I:‘ Reverse direction
Y direction: I:‘ Reverse direction
Flux: 400,00 g ‘ General | Spectrum/Intensity

Flux-Unit: | Luminous

Size

X min: [-1,150 <] ¥ min: [-0,580 ]

X max: [1,150 2] v max: [0,580 2

Multi rectangle

u v
Rec.count:
caps:

MF object point count in U,V

Obr.40 ,GHiOQ\ VYHWHO QBELYEHMRGELMOYIJRYp RNQR SUH QL

9 VRIWYpBOWXGLR VD YNODGiI SRPRFRX SUtND]X ,éhéth O OLJIK!
VS{VRERR'MWMWUHEQpP XUpL" MHKBUSRQRPHEHDXURHLQ&RKEREEDV\VWpP VY
tak, aby bolo svetlo Z (' GLYG\ HPLWRYD QP NUMORWGIQRP' {OHALWEéEP SD
VYHWHOQpPKR ]G UR M RIUHE VXYGHi W Bl (¥ QEL IV & NQ ~ PVHYZeRNDHOR)Y— H Q H
jednotky pozri obr. 9 b).

-File

Axis System

X direction: ["] Reverse direction
¥ direction: [] Reverse direction

Photometry
Path: |00000R_1.00LM.ray| | ... Open

Flux type: | From Rayfile »

m=

Number of rays: 39999823 Format: RAY_SPEOS20

Power: 0.00320264 o Watt Lumen

Rays information

N x y z 1 m n lambda € A

1 17181 -0.112885 -5e-05 057295 -0.780457 0.250229 431.604 349261e-08
2 -1.29993 0174511 -5e-05 0316639 0604205 0731216 426.236 349261e-08
3 -0.985005 0258315 -5e-05 0469301 0617043 0631676 456,928 349261e-08
4 -223505 -0.410641 -5e-05 -0.741775 0071118 0.666867 452,957 34926108
5 0.385606 -0.303303 -5e-05 00205516 0200721 0979433 428215 349261-08
6 -147351 0330528 -5e-05 0.139067 0684069 0.716038 434478 349261e-08

Obr.41 Rayfile: a) rayfilezdroj E GLDOYyJRYp RNQR SUH QDVWDYHQ
V ~E RRLX

3UL GHILQRYDQt LGHIOQHKR VYHWHOQpPKR JGURMD MH PRAC
RGSRYHGi |DGDQHM YH NRVWL REG aQLND $OHER MH PRa

a7
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SRPRFRX Y]JRUFD REG &QLNRY&FK /(' GHYMGRV"RXpPIQERL HEK PS
QLPL 2SWLFNp SDUDPHWUH VYHWHOQpPKR JGURMD ]DK DM
aW\SX &LDULPD 3UL LGHIOQRP JGURMRQRBKURPIBWYEMXNp VDL
SYOQRYRX G &4NRBPPEHQWRYVNE &L Ditkbrale roz@yQhsviefaciR

plochu sSULHVWRURY&P XKORMX\4aDURYDQLD f

1D UR]JGLHO RG LGHIOQHKR VYHWHOQpPKR ]GURWMHI OQBWROH
VYHWHOQpPKR JGURMDDPHGOHWHOQEFK O~pRW~NWRQpPFBPL
SRPLDWRPQpPKR ERGX VPHURYE&PL YWHNWRWMRX OMQ & HYRK
pozriobr.4. 'DQé& UD\ILOH IMH HFOREM & LAQLFH VR YAHWNEPL RS
SRSUtSDGH MH PRAQp XA&tY D Wedn&H sBdtelip OR YADR NOR G QRW X D

2.3.3M D N U R | Riefl¢RtQr\

Na QiYDKYESRpHRWPUHHIOHNWRUD VD Y\XatXYDPW\L\FPN\Wp P 00D VIWHQ
MHGQRWOLWAFIOHDWRIW RGSRYHGDM~ WYDUX SORFK\ VYl
YDOFRWYIULFNé DOHER GLVNRYE S3UH WLHWR W\S\ VYHW
Y\JHQHURYD" &2/ NWRUi MH SUL VWUHWIYDFHM IXQNFLL N
SULVS{VRELNRNM"YR QRV" GLIDMQX SRPRFRX, Q¥ /N VHQ+ NK X
Y\daHM YESRpPpWRYHM QiURPQRVWL

O9NODGiI VD SRPRFRX SUtRBEXOX5HKIPDIHFWHRPHWU\N D MH GHIL
PULHAN\ D VY H\\Wid2D Gp.leR) | AN R MSL QDHNWRUD VD VNODGI | M}
IDJLHW WI]Y ]iSsOvMR/® IUM HOGIAMKRRI®YV D CGriddziddz&ta®iON MR WD 80 ~a L
preich RGV W X S, @®xiDlg.l2H). TvaraYH NRV" MHGQRWOLYéFK ID]JLHW U
tvaruaYH NRVWL PULHA&N\

General

Grid: LB asymmetry
Source: (LB asymmetry

Farameters

I Target | F. Start | Enable facets | Gaps | General Seftings Accuracyl

Obr.42 MF reflektor D G L D Oy JR YadefiRdvahiereBdltbira a jehgarametrov, b¥tavba
MF reflektora.

96SRpHW MHGQRWOLYEFK IDJLHW 0) UHIOHNWRUDHRBPQ® ER&
V~Y LV LhaRitamV bunky PULH&MM ]DGDQé SRPRFRX YVWXSQéFK
BURVWUHGQtFWYRP WRKWR ERGX MH Y\SRptWDQi ]iNODGQi |
aYHUWLNIOQHKRANWMMDRBKWDWQp YVWXSQp SDUDPHWUH
MH Y\SRptWDQi SORKKIRUDHMHIHM\GRN IDJHW\ MH ]DFKRYD(
LQDN E\ EROD IDJHWD X& SUHGHILQRYDQIi

5HIOHNWRU MH PR&4Qp ODGL" SRP RFMRXUP D@ Q PJFX FK] 30 Y DR
U{]Q\FK N polzrMobE K a) -H G Q ipavdineReTarget, FacetsStart, Enable Facets,

Gaps, General SettingsiF FXUDF\ 91paLQX IS PREPIHVODRYWDYL" MHGQRYV
jednu fazetuUHIOHNWRUD 3UHGYROHQ~ KRGQRWX NDAGpKR SDUI
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QD QtP SRADGRYDQ~ 1L&&LH V~ SRStVDQp Y&HWN\ SDUDPH
QiYUKX UHIOHNWRUD SUH VWSWHHVG X IDIFLOR NYXOQNERFLKX KFREQH @ [7

VO~aLD QD Y\ODGH®@IEEN MHKRHMWHRWBOWBNY éVWiXD]QIFOKD Ot
SRALDGDYN\

f Parametre karte Target

- H G Qi nesbavBnigarametrov N W RVIpDEDRY SO\Y XM~ |[DFLHOHQLH VYHW
D URJORAHQLH Y\eNOQBKR RE WK ,GH R VMobHA®R XYHGHQp SI

Parameters

I Target I F. Start | Enable facets | Gaps | General Settings | Accuracy |

Spreads v
Spreads

Light target type

Target plane
Macrofocal edge ray use
| Target rotation angle

Obr.43JHG QR W O LY MRS é&llekrHaArte Harget.

- Spreads

3UH ND&G~ IDJHWX UHIOHNWRUD M Hspr&ia@ K DM RQWLO QR
DM YHUWLN, ®DiRE. # P HRGQRW\ WRKWR S D U PIPNHWLL B XIUHp XNND-& C
SORFK\ IDJHW\ RG NWRUHM VD QiWOHRWLID R/CYWH\AEhD © &/ RHEW
Y\SO&éYD PRARXRWRKRWR SDUDPHWUD VR]|GRAHQ@X®MHV YINWDG

QDMG{OHNWWRMMSWHDGRVLDKQXWLH SRORERYOQEHFE&QUYKIR/ VKA
obrazu.

Farameters

Target || F.Start | Enable facets | Gaps | General Settings | Accuracy

Spreads VI

Horizontal:

H1 H2 H3 H4 H5 H6
V3 15-15 22-18 25-20 33-20 283-12 162-8

V2 17-39 28-11 22-12 30-15 23-18 17-10

V1 16-9  18-7 18-7 23-15 20-12 14 -9

Vertical:

H1 H2 H3 H4 H5 H6
V3 06 -06-06 -65-06-06 -85-3-05-05-85-3-05 -65-05-0,5 -06-06-06
V2 -06-2-06 -4-05-2 -4-0,6-06 -3-1-05 -4-05-3 -06-2-06

V1 -07-07-07 -5-05-3 -3-05 -4-05-05 -5-05-3 -0,7-0,7-0,7

Obr. 44 Nastavenie parametspreads.

- Macrofocal edge ray use

SRPRFRX WRKWR SDUDPHWUD VD Qj®8WH WM 4 DWLHWHQ QH
rozdielne 3UH VWUHWIYDFLX IXQNFLX VD Y\X&{WYRGRXFYHOWHRQLHQ
RVWUHM KRUL]JRQWIOQHM XKXUDQLFH Y &2/ SR]JUL REU
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Parameters

Targetl F. Start | Enable facets | Gaps | General Setfings | Accuracy

Macrofocal edge ray use vI

H1 H2 H3 H4 H5 H6 H7

V2 max edge max edge maxedge maxedge max edge max edge max edge

V1 max edge max edge max edge maxedge max edge max edge |max edge ~

center
min edge

Obr. 45 Nastavenigoarameta Macrofocal edge ray use.

- Target rotation angle

7THQWR SDUDPHWHU VO ~@LHSNWR U &R DY MRYWMHWGIW QH ]DGDC
URWIFLH 3UL VWUHWIYDFHM IXQNFLL VD Y\XatYD SUH WYF
UHIOHNWRUD QDWRpPLD R goORiGEPFHW X XKOD URWIFLH f

Parameters

Targetl F. Start | Enable facets | Gaps | General Settings | Accuracy |

Target rotation angle L

Obr. 46 Nastavenie parametil arget rotation angle.

- CutOff type

SDUDPHWHU SRWUHEQ®LINMR YEWORIGHQRIPHVE&HWHOQRP REUD]
IXQNFLX VD ]JY\PDMQH YROIOKFAUL]IRQWIOQ\ W\S

Parameters

Target IF. Start | Enable facets | Gaps | General Settings | Accuracy |
CutOff type vI
H1 H2 H3 H4 H5 H6 H7

V2 Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal

V1 Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal [Horizontal

| Horizontal

Obr. 47 Nastavenie parametCutOff type.

f Parametre karte FacetsStart

PomocouQ D V WiatHegrow WHMWR NDUW H WI-H GHAUBDHRMDH ?NDAG ~ E X
PULH&NWRUEFK MH ]DSRpDWé Y&ESRpHW MHGQRWOLYE&FK
SDUDPHWURY MH RYSO\YQHQ& WY DD WG @R\ QQubE 4B/ PBIM H ¥

FParameters

| Target I F. Start IEnabIefacets | Gaps | General Settings | Accuracy |

Z delta steps for next facet in U,V b
P e
Reference position in [0,1] along facet edge UV

Calculation start point in [0,1] U,V

IStep back

Obr.48 -HGQRWOLYp SDUD P HavteFeicedsptiitH I OHNW R U [
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- Z delta steps for next facet in U, V

SRPRFRX WRKWR SDUDPHWUD MH PRaQp SR\GX§ R SYWELANHAW
reflektorgpozriobr49 7R VD SRWMDXWtP FHODN QRIHWOMER JiISRUQR
optickej osi reflektora.=PHQD WRKWR SDUDPHWUD RYSO\Y XMH Y]i
reflektora. ToV~Y Ligho NRQaAWUXNpQaN\Q REJLLKRHP QRV"RX SRPRFRX \

vstrekovania.

Parameters

| Target I F. Start I Enable facets | Gaps | General Settings | Accuracy |

IZ delta steps for next facet in UV M |
H1 HZ H3 H4 H5 H6 H7
V2 -035 -035 015 0 0 0 -0,2
V1 -07 -0,7 -1.9 -0,3 -0,3 01 -0,2

Obr. 49 Nastavenie parametZ delta steps for next facet in U, V.

- Reference position in [0,1] along facet edge U,V

+RGQRWD WRKWR SDUDPHWUD GHILQXMH UHIHUHQpPQé& ERG
MH DSOLNRYDQé& D Mo@idbk BV $I6 M-H | BREWDR WD tal BIYoWrBuE H Qi Q D
VRIWYpUX DXWRPDWLFN\ ]JYROt QDMYKRGQHMELX KRGQRW X
W~WR KRGQRWX SUH NRERHGKUR®@ X SRIHW\ Y

Parameters

| Targetl F. Startl Enable facets | Gaps | General Settings | Accuracy |

I Reference position in [0,1] along facet edge UV VI

H1 H2 H3 H4 H5 HG H7
V2 —1 -1-1-1 —1 T-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1

vi -1-1-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1 -1-1-1-1

Obr.50 Nastavenie parametReference position in [0,1] along facet edge U,V.

- Calculation start point in [0,1] U, V

-HGQi BIRQRYDQLH SRpEXQRIHOPKRHEBRIGE XNWRUHM RGSRYHG
pozriobr.3 $N MH ]YR O HIQtakkiB@BV@RXWD VRIWYpUX DXWRPDWLFN\ X
SRpLDWRpPpQé ERG ,QDN MH PROGHPOIBYWDF L"SR~WR KRGQRW

Parameters

| Target I F. Start I Enable facets | Gaps | General Settings | Accuracy |

| calculation start point in [0,1] U,V ~|

H1 H2 H3 H4 H5 HE H7
vz -1-1 -1-1 -1-1 -1-1 -1-1 -1-1 -1-1

vl -1-1 -1-1 -1-1 -1-1 -1-1 -1-1 -1-1

Obr. 51 Nastavenie parametCalculation start point in [0,1] U, V.
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f Parameter Enable Facets

Toto nastavenieXPR& XMH GHDNWLYRYD" XatYDWH RP Y\EUDQp IC
IXQNFLD SUL Y\OD RYDQt Y&VQpb&iupKR VVRH YDHDP@IEK R 4RE WD
IDJHW\ QHEXG~ ]DK UQWWPX GiR LHe SRPWEXH VD QHSRGLH DM~
9 DND XWRWH PRAaQp XSUDYL" NDA&G~ MMGIGX RGXHFWXLHIHGE
KRPRJHQLWX DOHER GRVLDKQX" SRWUHEQpP KRGQRW\ LQWH

eters -
Target | F. Startl Enable facets I Gaps | General Settings | Accuracy |
H1 H2 H3 H4 HS H6 X
V3 Enabled Enabled Enabled Enabled Enabled Enabled A\ ’
v2 Enabled Enabled Enabled Enabled Enabled Enabled \ AN N \

V1 Enabled Disabled Disabled Disabled Enabled

Obr.52 Enable Facetsa) rastavenie paramed E GHDNWLYIFLD ID

f Parameter Gaps

THQWR SDUDPHWHU R Yfajevia Xriddzi MBGIQYPWOHY é RPaziet SORFKD
reflektora. + RGQRW\ SDUDPHWURY MH P RKERLpL NRHOG\Q O/ ® . YCRM QYCHAY
smere pozriobr.r3 7HQWR SDUDPHWHUKMMGYN NPDL \8 HFKIRDOE JLH Y\
UHIOHNWRUD NY{OL VSUIYQHM YjRh&E RGXRORRYDQRWH QUM I
vybranie reflektoraaRUP\ MH SRWUHEQp J]JYROL" VSUIYQ\ VPHU VNRVI
SUHELHKD D& SR VDPRWQRP YéSRpWH WYDUX ID]JLHW -H PF

VD SORFK\ PHG]L ID]HOYDWIL HA S\RH tRVRDAMQH» QDVWDYL" |DREOH
prechodov medzi fazetami.

ters
et | F start | Enable facets || Gaps f| General settings | Accuracy

Gaps | Edge Fillets

Gaps enabled

Horizontal

[] All the same

Gap width Gapsize Z Tanlength 1 Tanlength 2
H1->H2 Nogap Average 0,1 0 01 01

Vertical

[] Al the same

Gap width GapsizeZ Tanlength1 Tanlength 2 ~
V2->V3 Gap Surface 0,1 0 0.1 0.1

V3-:V4 Gap Surface 0,1 0 01 01 v

Obr.53 Gaps: a) astavenie parametrb) plochy napojenia faziet

f Parametre karte General Settings

-HG Qi VM Onastapeniparametrov N WRYUSO\Y XM~ VDPRWQé& YESRpPpHW
“H PRAQp QDVWDYL" SRUDXG LR YE]RRPWIO QRPLIDWHER YHUWL
PRPLDWRpPQé EP® WEROIHRMXRUPBR |tF L,Hoxiobr VB0 QpKR JGURMD

- Reflector Start Point

SRpLDWRpQEé ERG~ &ln@iddvani®VUIU i Yiahidkdve] vzdialenosti polohy
LED GLWGH DGRP N PRpbkrrbliN3Hb). Hodnota posunuesizSRVXQLH SRpLDWR
bod reflektorazURYLQ\ PULH&N\ SR]G a8 RSWLFNHM RVL
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Parameters

| Target | F. Start | Enable facets | Gapsl General Settings Ihccuracy

Build
Calculation method: | Multi patch ~

Calculation order: | Horizontal first

[ Raise Error per patch

Reflector Start Point

@® use start point Source Shift
() Use start index
Start X: ’EI,EIUEImm—| Vi ‘[I,[IEI[I mm -
Start v: w: [,000 mm B

Projection type: |Disabled

u: [0,000 mm 3

CIRED

4

4

<

Obr.54 General Settings: a) nastavenie parametrov,pl. DWRpQé ERG UH

f Parametre karte Accuracy

-HGQi YDVRVDYHQLH SDUDPHWURY SUHVQRWWILHNWRRIDN X3 K
NRQWUROQE&FK ERGRY PXVt E\" Y\a¥RONRIVIMGRW XEH Y BRORY
fazety pozri obr. 55 3UH ]Y&@4HQLH SUHVQRVWL Y&SRpWX MH SRWL
ERGRY DOH ]iURYWtQHAWERRO W W XSH3 SR GRYPXKQXWLH SRA
presnostiE\ VWXSH SRO\QYyPX QHPDO E\" PHQ&t DNR GYD

Parameters

| Target | F. Start | Enable facets | Gaps | General Settingsl Accuracy I

Basic-Curve calculation factor: -

u v
Number of control points 15 30
Degree 3 3
Support Points Factor 1 1

Obr. 55 Nastavenie parametiAccuracy

2.3.4Senzor intenzity

6HQ]JRU LQWHQ]LW\ MH PRaQp Y\WYRUL" SRPRFRX SUtND]X

Senzor je defnoDQé SRPRFRX RVRYSBKRDPLDWWPEEXKR ERGX NWRU
R KQ LV N bodpefiektorapozri obr.56 a) -H PRaQp ]JYROL" W\S VHQ]JRUD

UIGLRPHWULFNé DOHER NRORULPHWLFNé 6HQ]JRU LQWHQ]L
GHWHJRYDO YaHWN\ GRSDGDM~FH VY, ho¥rH@Q56 b d¢hd J]R VY
RULHQWIFLD QiVOHGQH GHILQXMH SyORYé V\VWpP JXOH $
senzoraWWW XS RFK QDVWDY Hkpnéa pdAdCRN][-DpD G YINDXYDRGLY[H NRV WL
KRGQRW)\ YIRUNRYDQLD UiR]LO/MA S8R [ HW &V OHHGEROYHBU W YNHDNAKE@ Q H
GHWHJB¥LH®dmVD Y\SRptWD SUtVOXaQé SULHVWReE&hRIYE XKRO

a vzorkovania. Hodnota pixelo¥ VO H G Q@ NMV & HWisORPHSAUBH GDQ~ HQHUJ
V'Y HW HID-@ jPKoRriestorovéuhol.

53



067 )6, 98791

Type: |Photometric * | Record Rayfile: [no ~ Layer: [None | [ Near Field

Axis System

Orientation: Automotive

origin:

X direction: |Y—Axis | [] Reverse direction

¥ direction: |Z-Axis | [] Reverse direction

X Y

Start: -50,00 deg Start: -20,00 deg
End: 50,00 deg End: 20,00 deg
(@ sampling: |1000 (@ Sampling: _

() Resolution 0,100 deg (O Resolution: 0,100 deg

)
4k

Ay
I 4

)

4r
Ay

Orientation

¥-pole 2

Cancel Preview

Obr. 56 Senzorintenzity. a) nastavenia parametrov,@dchasenzoaintenzity.

2350DWHULIO

2SWLFNéP SUY NRPV DHNRHID @ebo |\ GRUIKMNWRU MH SRWUHEQpP S
ZPDWHULIORYH®® GRILANNVFH RSWLFNp YODVWQRVWL WHOH\
VD VYHWHOQp O~pH 2EMHPRYp RSWLFNp YODVWQRVWL SR
SURSDJIFLL YR YQ~R/YIJW LW NP WO VIDRRYWL |DVH SRSLVXM~ "
pri ich dopade na plochu.

6YHWHOQpPPX JGURMX MH SULUDGHQé LGHIiRSJNLWNB PLSDOHMK
SGHILQRYDQEP LQGKORPYPRRMEWVRUSFLRX -H RSWLIEBMN\ OH&aW'
VYHWHOQpKR O~pD MH SRptWDQé SRG D )UHVQHORYéFK URY

Reflektoru je piU DGHQé QHSULHSXVWQé NRYRYé PDWHULIO NWRL
YVWXSXM~FH GR WkocbHWVDé-ABWYHVYDI®& NWRUpPX MH GHILQR
svetla SULPRP ]Y\a QodlieKaabsorpcii

2363ULDPH WUDVRYDQLH VYHWHOQéFK O~pRY

“HG Qi pvi@eRWUDVRYDQLH O~pRY ]JR VYHWHOQpPKR JGURMD N
Direct trace VPRGXOH % ( $ 6 7 -H GHILQRYDQé& SRPRFRX VYH
geometrie SSULUDGHQ&P PDWHULIORP Q Ds&ridorothHdz0 6bNSY®.U DM V |
“H PRAQpP ]JYROL" GYD WRSO WRYYRXDBGLDHPRAQpP XUpL" FHON
O~pRY DOHER QiVREQp 3UL QiVREQRMR WRBVYRW EXIGMHGPR
VLPXORYDQé& 3UL O~pRYRP WUDVRYDQI7THR\WROD SRPH W HWU
RYSO\Y XMH NYDOLWX VLPXOiFLH ytP YIp&t SRpHW O~pRY \
VYHWHOQHM GLVWULE~FLH DY&4DN QD ~NRU YESRPWRYHM Qi

S3UH WUDVRYDQLH O~pRY MH ]DKUQXWi VUHRREWXJ]IDDN $RUHR
WURMXKROQtNRY 3RPRFRX QDVWDYHQLD SDUDPHWURY SUH
VLHWH 1iVOHGQH MH SRWUHEQpP VSXVWmStarDdhRIMtiQré YESRp
-HM YEVOHGNRP MH V~ERU REYDKS$RYMN. REWHNKKMGF IG LIWWD G
]JR VLPXGVHWHOQ~ GLVWULE~FLX MH PRaQpmodiwligHtGQH SR
GLVWULEXWLRQHGKRR®IRFRYD" D

54



067 )6, 98791

n

LB asymmetry LB asymmetry Intensity Sensor.1

I:‘ Preview mesh

Type of ray-iteration: |Rays

Number of rays: 10pooooo

Ray file: no

M| <

4

£ [£

Path tracking: yes

Obr.57 Directtrace:D GLDOyYJRYp RNQR QD VW BMWADRIDY YL@ P

7HQWR PRGXO W DmkslilTesi TREEY, D AWMKIMHWRYDFLH WDEX N\ SRPF
VD Y\KRGQRFOWOH GRi VYHWHOQi GLVWULE pBAiDobv3, D QRUI
-H SRWUHEQp VL ]YROL" QRUPX SUH GDQ~ VYHWRRAOL-WIEXQN
VYHWHOQé& JGURM DOHM MH PR&Qp ]DGD" ]iRD[QRFOI®IXSR&
VYLHWBRR¥YWKRGQRWHQt V~ Y &WBOEXGNRGIREWD M-QPDUYHEQH Y
SRG D, fMRKX® DM~ DOHER QHVS DM~ ORJQD PO YO M KHRGRIR V
QHVS PRREPIiOQH SRALDNA@IKNOdIGWRIEIDpHQp P R QbrRaxX Mp-U E R X
PD[LPiO@BLY GCRWLDGHHNAGE X GiYDURMO REAHQLS \DYEWILY ODWt!
SR4&LDGDYN\ 7DNWLH& MH PRAQRV" ]JRE U B YHQQLHO@HHDIH G iLO/ I

1 O . r
T — j
v i — — Y _ e —
% Test Tables T 'I-_"-.;.._'.-_Ju_-_._ :gr?d .EI_I._._"-I‘-
Evaluation  Data b - -'-I‘-I-II

Select/Edit table from file Result of evaluation
Server test-tables ~ Name Found value Min (100%) Max (100%
cd cd cd
v Test-Tables = E m]] fed] [35:
~ Car / Truck 2
BR 0,00 1750
v Low Beam
75R 1222842 10100
~ ECE-13.2V (last update: 2021-. = 268,95 10600
v ECERTZ/RIZ 501 4664' 74 13200
v RHT :
50L (LED) 4664,74 18500
LED / Filament La... o TR o100
AFS -
. . © 50V 14603,58 5100
= 251 880,73 1700
Selected tables 25R 17740,43 1700
Zone T 210,14 625
Name Min-QV [%] Max-QV [%] Scal
Zone IV 2962,76 2500
1 LED... 100 100 1
Zone 1 41619,14 52016
(<2°ES0R)
P1+F2+P3 0,00 100 v
< >
| R |
Always clear result before evaluation
< > Display test points: |Lines | Erroneous only ~

Optional parame! ter

Car length: @ feet (O mm [30

[] enable color test-functions

Evaluate selected tables ... Hide

sync: succeeded

1 +Y é Endridhy asvetlenej funkcieY \KRGQRFRYDFHMNDDE@M NIH SRAL
QDVWDYHQLHPLOLQPPOQOAIWMKR G Q R WX\ K RIGHMR MYHRQY/IWHL Y é V
4 +]REUD]HQLH FK\EQ¥ FRWVKRGAMGLVWULE ~}

Obr.58 Testtables/ (" UHIOHNWRUD SUH VWUHWIYDFLX IX
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8ALWRPQRX IXQNFLRX MH DM VSIWQp WUDVRYDQLH O~pRY I
QD WUDVRYDQLH VYHWHOQéFK O~pRY NWRUp VS{VREXM
pozri obr. 57 b). Po SNRQpHQt VLPXOiFLH VD Y\WYRUt JORAND NW
VYHWHOQéFK O~pRY 1iVOHGQH MH SRPRFRX RNQD PRaQp Y
REODV" JiIKMPMWR REODVWL V~ Y\WUDVRYDQp O~pH ]R VYHYV
priamov 3D geometrii reflektora.

3RSLV S{YRGQpKR VWDYX /(" UHIOHNWRUD

2SWLFN&é LED Yéflektora v WHMW RY \FKiBIGi¥a H[LV W khekisral K R
Y\WYRWHNRAKHRUPQRP VRIWY pHIG QX EEIBUHKO ENWRU VWUHWIiYD|
DYpKRHWORPHWX NWRU& MH X& QIpHUNR YWHRMpORRANURSE i \UiE D Q
SHIOHNWRU NMWH K QUREX§KpEaniaz SRO\NDUE RQOWEQH QMHESRNR Y R
QD YEVOHGQ~ RGE®BIJLYRV" VYHWOD

Obr.59 /(" UHIOHNWRU SUH Vanetormdl.iYDFLX IXQN

ReflektoreWYRUB®QRHAK QDY]IMRP RGVEBWRQAFKFNRRH]DEH]SHpX
GLVWULE~FLX VWUBWIiWIRFPHRW D XQHIPLHINWRUD JRGSRYHGI |D
D SUDYi NRPRUDHD Y\RHWRUHI) VWUHWIYDFHM IXQNFLH SR]U

Obr.60 3RSLV VWDYE\ /(" UHIOHNWRUD SUH VWU

2SWLFNé QiYUK SUH H[LVWXM~FL WHSDL SY¥RBAAR UKHQE H I
VNRPHUPQRP VRIWYpUHOQXFLWGPBKH.SHQHVN{U QDKUDGLOD IL!
LDS Studio. Na obr. B V zobrazenp Q D Y WoitRRHOWPO REKreflektora aj plochami

XU p H Q@dhborezanieGR ILQIOQHKR WYDUX
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Obr.61 2SWLFNé QiYUKEDB {¢flek@@SKR VWUHWIVINRIWYXQNFKF

SRXaLWéP VYHWHOQ¥RNRBURIMRP WWRBUYOGA~ V~pDV"RX GRVN)
VSRMRY 3&% 3UH NDaG~ NRPRUX MH SRXAaLWi&KE DG DB Q&S
RERFK 3&% GRVLHN ]JDEH]SHpXMHHNRBPRUKOS QHNGRSRE E R OD-G
GYRMpPpULS KBy Qreldsymetriu jedndvojp LS RY i /(' ,@dzy G 13Na obr. @

V~ JREUD]J]HQp SDUDPHWUH MHRGIQIRWOL YYEFK G (6 KA BHWH G Q
aYH NRV" MHGQRWODbLOWéFKRYV"pRBRVHD\ PROIGIIWAELSFAED M ~
VODEé NRQWUDVW QUBRHNKIDYBRBEpPXSRGUH]DQLX VYHWOD
Y\WWYRUt YR YEVOHGQHM VYHWH®LQ HWM MWR3DH RW K REFRRQJIIH G D\
SUL RSWLPDOL]IFLL Y\PHQHQp

- B 35('32/. (| e d $6<0(75.3 |
Flue ® min X max, y miny m. ® Min X masx, y min,y m

flux
o | [ |15 Jloss floss | Eo_| [ s Joss Jos ]
muiti chip rectangles multi chip rectangles
oy gaps UV o T #in UV gaps UV MF point # UV .
[ Jparallel ight [Joaralel gt

Obr.® 3SDUDPHWUH SRXALWEéFK VYHWHOQEéFt

Tab.13 /(' GLYG\ SRXAaLWp SUH /(' UHIOHNWRU VWUHWIiIYDFHM IXQNFL

Komora reflektora /(" GLYGD 6YHWHOQEé
Predpolie 2 x LED Nichia NC2W17082 x 2) 800
Asymetria 1 x LED Nichia NC2W170K1 x 2) 400

Stavba MF reflektor a

9H NRV" MHGQRWOLYéEFK NRP{U UHIOHNWR UNIF MflektG® Qi SDUIL

.RQNUWOI&ivKRULIRQWiOQRR DHVMMWEGRSLRPRP NDAGI JyQlI
MH UR]JGHOHQ iparDobiV .12 EX QWRPRU\ /(' UHIOHNWRUD PDM~ SR

Obr. 8B Rozdelenie] RQiO Q HM QPIU I YHEINKD.
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VH NRV" Pt tba Komory LED reflektorMH GDQi V~UDGQLFDPL URKRYG@&I
pozriobr. & 2KQLVNRYi Y]GLDWDHQRWWRERYKMH QDVWDYHQi QD

Degreein UV offset

Hzonesin UV Degreein LV offset Hzonesin UV

number of patches per zone in Ll number of patches per zone in U
v _Juz[] vl el ]
number of patches per zone in V number of patches per zone in V

zZone comer points ne comer points

1 2 3 1 2 B

2 |7 e [o = D EEB 0 2% |7 0 [o = I 3 0
" _JFs o | P 55 o | BB s o E_JFE_ ][ | ] o (=

Obr. 64 Parametre] RQiOQHM PULH&N\ S{YRGQpKR /(' U

Stavbu reflektora najviadRY SO\Y XMH QDVWO)Y HQ LOHHWSWRHIDG RWWRUp XU
a]DNULYH Q ledndtizeagioehyl fazety.Z K DGLVND Y \UIR B LW EENGDRHMBME W &
SUHFKRG DOHER RGVDGHQLH PHG]L MHGQR#&®OUWERDAGHIHW

komorureflektorarozdielne pozri obr. 6.

H1 H2 H3 H4 H5 HE H1 H2 H3 H4 H5 HE
V3 (11,13 row same |10.-8-27 ||15.-25 15.-25 16.-25 8-15 V3 |10.5-3 row same | 10,0-15 62505 |10-12 74 34
V2 [15.-15 row same |15.-27 1.-22 11.-25 1528 15.-15 V2 [10.5-3 row same | 10,0-15 73405 1212 6-1 515-15
V1 [15.-15 row same |14.-25 10.-20 15.-20 1420 15.-15 V1 (10,5-3 row same | 8.0.-10 3502 a-10 60 405
col same| | all same colsame| |col same col same|  |col same col same col same | | all same colsame|  |col same col same|  |col same col same
vertical spread angles or position vertical spread angles or position
H1 H2 H3 H4 H5 HE H1 H2 H3 H4 H5 HE
V3|08 row same |-7.-0.70.7 ([-9.-3.5-0.7--8-3.5-07-/|-65-070.)0.8 V3 |-0.75 row same |-3.-0.75-0.7([-0.5 207507012 045
V2 |-0.80.8-2- rowsame |06-306 |[4-107 |[4-1407 06-3-06 |l0.8-08-2- V2 |-0.75 row same |-0.75 05 £0.75,0.75-|[05 05
V1|08 row same ||-7-0.7-0.7 (40707 [4-06 706-3 |08 V1 |-0.78 row same |-06-2-06 |-0.5 40.750.75-|-0.5 05
col same| | all same colsame|  |col same col same|  |col same col same col same | | all same colsame|  |col same col same|  |col same col same

Obr. &. Parametre spreadorepredpolie aD VAPHWULX S{YRGQpKR /('

Asymetria VW UHW iY D AMWHHN WYRNHIQH SRPRFRX RGUD]X VYHWOD R!
UDGRY ID]JLHW 7LHcaV~ QBWRpPpEBRYLRPRKQXWLH FKDUDNWHUL

pozri obr.66.

beam pattem rotation for cutoff angle

1 H2 H3 H4 H5 HE
row same | |0 [15 [ [15 [14

row same ||ﬂ' m-15 mﬂ' m-'lﬁ m-M
owsamel0 5[0 [5 |2

col same | | all same | col same | (col same | |col same | |col same | |col same

S

=
—

it

Obr.66 7YRUED DV\PHWULH DDVYYRUW)QHQEIDJBEWNDYHQLH

9AHWRIStVDQp SNFUEISkOM0KEM YH NRVW Lbalipi RSNALP DB JiFLL
UHIOHNWRUDDt{FPHQRBQP]QH jRHGStbY QUVDWQp SDUDPHWUH Sl
QiYUKYBUYRML S{YRGQpPKR UHI@HKNMRRID SHRD W YRRIEKQPWU H W i

58



067 )6, 98791

3URE O pP R %p YIROG/@BIXrBflektora

Svetlomet s § Y R GQED reflektoom SUH VW UHW i YSDURH .8 HOQ@ KFRLERE® R J
XYR QHQé GR VpULRYHMYHEHRE) SURBEOHPDIWMLENN WRYV B/ L NW
V ~Mals j¢hostavboua YEVOHGQRX VYHWHO®RXEB LIVWWHEHMBDLIR XD SUL

VPpULRYHM Yé@URE\

f Tvorbaasymetrie
6SRPtQDQi WYRUED DV\PHWULH YLDF DNRLEDYrEfIBktorddDGPL Y
(obr.67) VS{VREBKKRHALX VSR DKOLYRV" VPUHIQPHK R V| JIRN/O HRL Dp
7DNWLHaA MHDBEYOBBEHW\W WYRULDFH DV\PHWULX ER®& XPLHV'
G{YR®XE\ QHGRFKSRND@HRV X URE XV W QRRANLRARKYV WePRE QM
GHIRGPFFGRKER]PHURYE&FK Y éUR &ledédf KrodeRe(pbkovDv@riHzED

reflektora

Obr.67ZYéUD]QHQp IDJHW\ DV\PHWULH

f Poloha cuboff u predpolia

3UHGSROLH VW U H WitélD-oeMndiX QUHF LYHH B W N N | Gc@-bff QCOLW DY HQ L
b L Dpdkriobr.68 7RWR QDVWDYHQLH DG NRR) W Y IR BRIRDYEHWX YYe UR |
SRPRFRX DXWRPDWLFNpKR QDVWDY R prédpslsk R\ \P D &/R PEQ "= . : &
FLHOHH@HE 3 LHHSIR®NKP L QIO QH YHUWLNIO QfH SREBV PWLIDYURXLH M

Obr.68 7TROHUDQFLD SUH Y H U-bfflulNre0@lid. QDVWDYH

f PolohalED VY HW Hddpp ESRmetrii

3UH NRPRUX DV\PHWtnaldvdpR S R YS R K'&G WAWGDUR LMW W QH Qi SULD
QDG RGVD G reQekiord,pperHod69. 3UL DO&ARP Y&@YRML VD JLVWLOR
/(' GLYG\ VD G{UD]QH QHRGCBRERXHDpKR WRLNX QHFKFHQEéF
RG RGVDGHQHM SORFK\ PHG]L UDGPL IDJLHW UHIOHNWRUD
7R PiD QiVOHGRN QHKRPRJHQLW\ YR YEVOHGQHM VYHWHOQF
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Obr.69 8PLHVWQHQLH /(' GLYyG\ QDG RGVDGHQ"

f Odsadenia arechody faziet

Na obr. D V-~ KRUL]JRQWi®EB]HUHWRWYRUp Y]QLNOL RGVDGHQtP
BYHWOR RG VYHWHOQpPKR JGURMD GRIS\DRGiX3KRRDRQDSFHHU
odsadenia SUHFKRG\ ID]JLHW VS{VREXMetio@B58REB@ysiyUD]LW Q)|
VYHWHOQpPRR NEVUMERS® LN i FGRXRIENK Y\ UREWRHN@RWWRWRH N
JOHM RGIRUPRYDWH QRVMH QUEW R W P LSILFFHBCDNSRIREEMRD L F K

reflektora

Obr.70 lHFKFHQp RGWHFKRIGD MHGQRWOLYEéEFK |

f 2VWUp KUDQ\

2VWUp KUDHRBHFQH QHALDG~FLP MDYRP SUL QiYUKX GLHOX
vstrekovania. Na obr.I7 VD QDFKiG]D RVWUiI KUDQD SUL SUHFKRGH
zo zadnej strany LED reflektora

q

Obr.71 2VWUp KUDQ\ SUL SUHFKRGIefléktsr&]L GYRPL

f '"HIRUPIFIiIMRPOHM SRORK\ NRP{U /(" UHIOHNWRUD

/(" UHIOHNWRU MH SRpDV SUHYIG]IN\ PHFKD QLB N\DRDIRIKO C
GHIRUPIFLL NRP{U /(' UH Iebt N®ERRWDU N P €@ [JeRA VINRX Zadrie]
strany Q D M p Dpoivoldau éktraH
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2SWLFNé RSYW K DOL]IFLD /(" UHIOHNWRUD

7iWR N Di&&iMeRGpBujeptickE Qi Y BEWLPDOLIRYIHQOPKRWRUD SUH VWL
funkciu vo firemnomVRIWYpUL /'6=BWXGBUR RSWLFN\ IXQNpQEéFK SQ
voptickomsdWYpUL |]RG 8RO WEWK® N R Rrébrh&DYWp YLOD RYDQLFE
svetelnej funkciepomocou VY HWHOORX®IFHL VS OHJLVODWNYI@HF DH
SRALDGDYNRADK RWMHQRXYRX WDN V~ RSWLFNp SORFK\ UH
NRQAWWRKMNW &$' CRIBW YRQAWUXNWpU WDNWLHA GRPRGHOXME
NGH VD QDFKiG]DM~ U{]QH SUYN\ VO-AaLBiEHref@kloraP RQW ia
.RQAWUXNWPUL VS RIOEXBROHDVFXAPL W D BWRHIEHADWPY\ UR\EKRIMH QRV"
SRPRFRX WHFKQROyJ2H RGVHWAOLRYNDRQYED QUHDOHNWRU MH V~pL
svetlomety t. . MH Y\W YRWAWXE O Q\s\@tloRMIMNNA \RPSUHEL ISRD MV
YEYRMRY pKR{$QR AH\PXIDGFLIEFBHDY QR WHEN O@QHPDWLFNp D VYH
VLPXOiFLH VLPXOiFLH YVWUHNRYDFLHKR SUREPRPX®iHLHWR
na YLUWRI GQ RW R Wniaxbbrazéniedad DKRGQRWHQLH KRPRJHQLW\ UR
na vozovkea WDNWRMWMHE UHOQLH VSOQHQILNDJ A IENTFIXWS WEINDWE IDHA. H N
VD SRPRFRX QLFK GDM~ JLVWL" QHFKFHQp RGVUAUY QOP{YRER
QHFKFHQp SDUD]LWQp VYHWOR DOHERDPD&X VISH VIRERKD G IY
S3UL DGDSWtYQ\FK RSWLFN&&K VPREEWBDBEOK GINMWNVAUREGFLD SU
svetelnefunkcie.

OptLFNé& QiBDUreflektora v WHMWR SUiFQDSUBEYEKDD YUKX RSWLFLN
reflektoraa VY HWHO Q 8 KV R LW X PURLL' S NSRVX & ER OR RSRALHFQ B VQE Y U K
Y\FKiGFEOW X& H[LVWXM~FHKR /(' UHISUIRERIPIR YWY MKLR W
vkap. 24. 7THQWR QiYUK FMHHEPHRK®WLPDOL]iFLH VDPRNVORIWI VW
JiVDGQH RYSO\Y XMH YeéVO H Ga) homoyenitli. -5 reflektora & WE P~ F L X [
s MHKR pOHQHQLH QDSMHERRGAORLY® ] LDOH WL [EIRYCEDHN SNRYH [P H
MHGQRWOLY&FK NRP{U zachous. SidviaksfRKioD aEpRO-IDE Quiety

aSUHFKRG\ PHG]L QLPL YSO@&YDM-Q Fbllekipia a\PIRFARW QY-] Q\N R E
Y& UREWQG&FKH IR UP NALRYIp MIBBHMDYLD YR YEVOHGQHM VYHWH

3UH RSWLFNé QiYUK RSWLPDOL]REDQPRR MO B S WLHNWRR DQ E
S{YR G @pK R HNW R Wicidr'Shapeh BDYmpoddl svetlometu Catii.Z WEFKWR GiW ER
JtVNDQp LQIRWPNRMVWWR ]JiVWDYE\ MHGQRWOLY&FK NRP{U /(
VYHWHOQA&FRQBMRERRIRGHOX VYHW O RIARIW X 8 RARIBEY pQlp

ajsRVRY&PL V\WaWpHP®@®RWOLYp SRR K\ /RKQLFA R'Rp VERTBIX /'6
Studig pozriobr. 2. 7LH V@DASOHVQp XPLHVWQHQLH VYHWHOQE&FK ]

Obr.72 3R]t Baddv preLED svetelnpzdroje v Catii.
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Postup oS W L P De3tiaybyLED reflektora

0) UHIOHNWRU ERO Y\WYRUHQé& SRG D PHWRGLN\ RSWLFNpK
IXQNFLX NWRUEé& MH Skams PR BRrioB. FSIMBA@EHYV~ SRVWXSQH |
aSRStVDQp SDUDPHWUHUNWRW FEIR®L]iFHQ BORMDSM ~ YSO\Y QD
reflektoraa WéP DM QD YEVOHGQ~ VYHWHOQ~ GLVWULE~FLX

3D Navigator g x
~ (4 LB_reflektor_optimalizacia.ldspart
v [7 Geometry
> Base
~ Focal points
@& Face.25
+ Focal point Asymmetry
4 Focal point Foreground inboard
+ Focal point Foreground outboard
~ Reflectors
v Reflector Asymmetry
HE LB asymmetry
> () LB asymmetry
> @ LB asymmetry
v Reflector Foreground
7 Line.2
> [+ Focal point Foreground middle
#2 LB foreground
> () LB foreground
> @ LB foreground

(7 Geometries
& Solid.4 Parameters
@ Solid.6 Target | F.Start | Enable facets | Gaps | General Settings
& Solid.9 |
v~ BB Raytracing re—
> ' Sources :
. Sensors H1 H2 H3 H4 H5 H6 -
+ s Simulations Vi 10-11 10-11 3-13 2224 6-15 5-13  4-10
> mp|DirectTrace.1
> = DirectTrace.2
Vertical:
H1 H2 H3 H4 H5 H6 H7
V1 07 -064-057.. 007 -064.. 07-064-.. 08-054-. -07-064.. -07-0,64-057... -07-0,640,.

~ Reflector Asymmetry
i LB asymmetry -

v () LB asymmetry

W transparent

v @@ LB asymmetry
® Aluminum (metalized)

)

1+ERG\ SUH SRORKX /(' VYHPAUH OIR HVORH|\EG H Q 8 &/FEidRtdt,
5 Hladenie MF reflektoraQ DV W D Y R Y D Q& Rvyt\®rdiesenRoYu intenzity, +priradenie
P D W H 8 kragfide, 9 tpriameWUDVRYDQLH VY6 YWHNOUREHFKY O 4 p\R)
RSWLPDOL]RYDQpKR /(" UHIOHNWRUD

v =p|Simulations
=p| DirectTrace.1
=y DirectTrace.2

Obr. B3 Postup tvorby MF reflektoraiDS Studu.
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f OULH&ND

SUL RSWLPDSRYBAIMMEERBDG aQLNRWERWES XFAU Y BASIRIINFOB GYOH NR®
tvar faziet MF reflektora.6 ~U D G @hbVeHF Bbdov PULHAaN\ EROL SUH REH NRF
UHIOHNWRUD QDVWDYHQp SRd&k DEiWRDLY RIERKRNRD Qi 10 R X QDR
rozmeryLED reflektora SRpHW EXRUHNRQYWIOQRP VPHUH ERO YROHQEé
aWwWéP SIiGRP DM IDJHW\ URI]I®HW S REBUDAR B Q WidkHBYRQ HGRAOR

ku vzniku prechodu medzi fazetami prian®RG VYHWHOQ&PrzEEHYRMRPY]QLNX

QHFKFHQPKRPRGOPKR BDUD]LWRpPHK® VEXKRWHRDWLNIOQRP VI
je pre obe komoryozdielny.

O U L H gridpoliaP {&H PRs/Eotnto smereviac buniek DNR PULHAND DV\PHWULH
menejLFK Pi WéP MH PRAaQp GRVIXDK&WI HYAQF KRHP\RBDAE> GLV
ULDGRN PULHA&N\ VO~&L QD EYX@ARR Y &\QQSkDRIEMHWY L S W\R H pQ p
aWHGD VD QHEXG~ |VYiWMBH GRpOROBREENMEZJX 6 0 ~AUB OHSALH
PRAQRadtvera QDG Yl ]famRyaD OHSALX N R@YeUROORadRH Q L

9H NRV" MHGQRWDhotk BikeraccKNDH HQID VW D Y H QomeBuRYPHR INRRX/ W t
Naobr. 2 MH ]RE U D Hi@G&@edpoliea jejparametre

top left point xy,z top right point x,y,z

[35.000 mm__ [#] [-7,000 mm %] [0,000 mm B

[38,000 mm %] [5,000 mm 2] [0.000 mm Bl

low left point xy,z low right point x,y,z

[-3s,000mm 3] [-61,500 mm 2] [0,000 mm ] [sso0o0mm 3| [-57,5p0mm 2] [0,000 mm S

Mumber of cellsin U, V

[s 2] [s o

Size ratios in U, V

[t0162216 10 |[14151515144

Obr. 4 OULHSNBIGSROLD RSWLPDOL]R }¢jp@atere./ (' UH I

3RpHW EXQLHN YR YHUWLNIiIOQR R IshRadéntd Vs URH P UIIQHBI NG DY \P
atoz G{YRG X G RtobiejKsfost\2D pLYVWB\WUtSDGH YIpaLHKRoBRpWX EX
smere bymohlo G{ KW G H@GdYEUREQEFK WRIKOEHDRURIFDWDIOMEBRREH

reflektora pR E\ PD @RV OSRKANRMNHV RV WU R\ Q/tad@R X WVWOQRVWL FH
V\VWp&obr.75s MH JREUD]HQi PULHAND SUH DV\PHWULX D MHM S

Corner points
top left point x,y,z top right point xy,z _

[-36,000 mm 2] [-7,000 mm 2] [0.000 mm 2 [so000mm 2] [5.000 mm 2] [0.000 mm =l

low left point x,y,z low right point x,y,z

[-36,000 mm 2] [-66,000 mm _ Z] [0,000 mm 2] [3s000mm  F] [-64,000 mm  [F] [0,000 mm 5

Mumber of cells in U, V

[z L 3

Size ratios in U, V

[t01213 101010 |1

Obr.75 OULHAND DV\PHWULH RSWLP D Q¢jpRrane@p KR /("

3UHVQRV" ANRGNMNPWQH SRPHW NARQRWOBRE QE FrkH BNRRG/RAYL BRI O
SRK DGRP QD RGIRUWPHOQHHMH G H QnaNNRIDAVGHREQRUE R &N \
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Na obr.76 V~YJROHQp SDUDPHWUH SMHGQRWOL Y NREFNRUSUH Uk
VIpat SRpHW NRQWURGDE NN ERGC RDRIBWDH P ® H M 4,t DYYSADONH G R N
QD ~NRU YEPRVRRMMMIDURPQRVWL

e o [ 8620075 S|
u i u )
Number of control points 25 25 Number of control points 15 60
Degree 3 3 Degree 3 3
Interpolation type per cell per cell Interpolation type per cell | per cell
Nurbs Knot-Vector type ~ Bezier  Bezier Nurbs Knot-Vector type  Bezier  Bezier

Obr.76 S DUDPHWUH SUHVQRVWL PULHAN\ RSWLPDO

V]INODGQéFK QDVWDYHQLDFK 0) UHIOHNWRUD MH SRORKD
SRVXQXMINRV" RKQLVNRYHM Y]GLDOHQRVWL 3UH SUHGSRO
19 mm a pre asymetriu 23 mm, pozriobr. 2KQLVNRYi Y]GLDOH @fRe¥tdrad[L VW XN\
Pi SUH REH NRPRU\ KRR Q®&WWRH Qe médHotR ohniskovej vzdialenosti

V~ RSURWL S{YRGQpPXJtd tGKHYWREIRURRTQPRWHYP GRVLDKQXWL
PD[LPIiO@QMWMWHQ]ILW\ VY.H-WHGRIRKRA WRRKVNRYHM Y]J]GLDOHQR)
k ]OHSAHQLX UREXVWQRVWL V\VWpPX WDN &H YEVOHGQEé VY
tolerancie polohy (' GLy G\

EENEE | $6<0(75,%
Reflector Start Point Reflector Start Point
(@ Use start point (@ use start point
() use start index () Use start index
Start X: 0,000 mm 3 StartX: |0,000 mm z
Start Y: [-4,000 mm S StartY: |-5,000 mm )
Offset Z: |-19,000 mm o Offset : |-23,000 mm ]
Projection type: | Disabled w Projection type:  Disabled e

Obr.772KQLVNRYi Y]GLDOHQR¥syretfiel /(" UHIOHN

f 6YHWHOQé JGURM

Pre vytvorenie MF reflektav boli definovD Q h G Hi &v&elnp zdroe sURYQDNEPL
parametrami ako B{YRGQpKR /(' UHII® HENRWDR UXDioL R K/ Q(LQ/HNRAOE F K
HISRUWRYRat@eFKap$s WVRFHVH RSWLPDOL]JiFLH EROLtoVYHWHO
z G{Y R@kévejzmeny stavby LED reflektora ] Y | p dadlhiskovej vzdialenosts Y HWHO Q é
zdro uDV\PHWULH ERO ROQ&UYHMGEHQECYBRNRWHOMWEMWRN ERO ]
zS{YRGQEéFK ORNQIHWOWQpKR |]JGURMD SUHGSROLD ERO ]I
GLYG\ |R aW\URVVIXNQYDHEUERO ]JPHQAHQé FHONRYé& VYHWHOQ¢
ERO XSUBYHR G KXWLD OHSaHM WYWWH O Q HWMH XIYNHVGBEWHLCES~ AL
JGURMRY SRXALWEéFK SUL RS Wad@dnisyetelnh KB, YR] PRRIQRN Q@ EP L
SDUDPHWUH VYHWHOQéFK |JGURMRY V~ |REUD]JHQp QD REU
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Tab.14/(' GLYyG\ SRXRSW/R BNGIL]iFLX /(" UHIOHNWRUD VWUHWIiIYDFHM

Komora reflektora /(" GLYGD 6YHWHOQE&
Predpolie [ YLDFPLSRYi /(' GLy 780
Asymetria [ YLDFPLSRYi /(' GLy 510
Multi rectangle Multi rectangle

u v U v
Rec.count: |3 Sk =] Rec.count: |2 SR |
Gaps:  [0,100 3] [o,100 3] Gaps:  [0,100 %] [0,100 %]
MF object point count in U,V MF object point count in U,V
v [2 5] vs vz 3l v

Obr. 78 ParametreL G H i OQHHKW H O Q priRedinli¢ RelsyBetriu

f ME reflektor

Pre obe definovanp P U LyHa@sNetelnpzdroje boli vytvorenpMF reflektoly pre asymetriu

a predpolie Tie saod sebaOta adlav@t PU{]Q\FK SDUDPHWURY 1DMYIpatP
nastaveniezacielema sveteinHM GLVVSRIPER-ARLKH XKODNWRWIFMH JRGSRY
za vytvorenie COL.3AR QDVWDYHQt DOatFK SRWUHEQéFK SDUDPHW
SURFHVY ODGHQLD /(" UHIOHNWRUD WDN DE\ VS DO OHJLV
vVQDVWDYRYDQt VSUHDGARMN. YWQIMD MBARBKBM BORFK\ IDJHW\ p
YEWHGQé RRRYIRU HDQ L W X V'Y HWPHran@te\spi@ddy Wefihiuj& pafobdaU H Q L H
VYHWOD SUH NDAaG3UB]NWXGMHGDHRWOERR QDVWDDOIREHUR]V
SULGDQp KRGCRHOWRMWRWDKX ]YIpaXMa sheRaREffKONVADI FLX atu
ODGHQé QD WR NR KRGQ{W VSUHDGRY SUH ND&aG~ IDJHWX W
KRPRIJHQLWD YéVOHGQHNMUWY HMWHHOWERH 9 UR BN UfriEedbo M\ X a L W
trasovania ajunkcia VSIW QYWKRV R Y D Q LKD O~YpHRW HROGRA/BdIQZ RdJdbchy
UHIOHNWRUD Da NX VYHWHOQpPX J]JGURMX 7DNWLH& EROD
IDJLHW UHIOHNWRUD NWRUiIi MH YKRGQiIi SUH UéFKOHMAL
KRPRJHQLW\ YEVOHGQ#EM VYHWHOQHM GLVWULE-~F

Tvorba asymetrie

3R]JtFLD IDJHW\ SWH IDVARHVERIOD YXUPpHQi SRPRFRX QiVWURM
saOLQWHUDNWtYQH VOHGRYDQLH VYHWHOQéFK O~pRY ]R VYH
reflektora na senzppozri obr.79a). PritoPWR SURFHVH VD XSUDYXM~ SDUDPH
VD QDaOD QDMOHSA&ALD SR]tFLY WRPWR BtHEWGC HUEHR DV \R B WD
YH NRVWt PHG]L MHGQRWOLY éPL 78 b).QNDRPQfaideri) dsihdeltie SR]UL
potomtvort VY HWHOQEé Y éVWXSQIR & UDKIERRATMWZU DQ18 c).
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Intensity Sensor.2

1,6 F

0,8}

=
T

-0,8 F
-1,6 [

-2,4 F

32k

-e ratiosin U, vV
1EIlz 1;10 1010 | 2

¢ ! F e
A- i i L o b

. s 'm 1 s ) 5
Flux=52,9388 Im; I max=15650 ch@:(l 35 deg|-1,05 deg & 1 A

. :

, 10 15 0

Obr.79 Tvorba asymetrie: dpteractive trace, JPHQD PULHA&N\ SUL ¢ YR B EW
GLVWULE~FLD IDJHW\ SUH DV\PHWUL>

5RWitgjioDD]HW\ MH pobacovpafdh@tru Target rotation angle. Tento parameter
XGiYD XKRO QDWRpPHQLD IDJLHW NWRUé& MH VQ\HYH KQ XBVFQHE\

funkcie.V WRPWR SUNSBI®H IMHYDWYRUHQI M KGR R CDPNRE VRG
QDWRpH@mzRobr.80. 7R ]DEH]SHPpXMH Y\WYR]|YEAHB LRIV WRIEMW W £

FHOpKR V\VWpPX

ITarget rotation angle I

H1 H2 H3 H4 H5 Hé H7

V10 0 -15 0 0 0 0

Obr.80 BKRO QDWRPHQLD ID]JLHW SUH /(" UHIOH

1iVOHGQH MH ODGHQi YEVOHGQi VYHWHOQi GLVWULE~FLD S
steps for next facet in U, V3 DUDPHWHU VSUHDGYV ERO QEKoMWADYHQEé ¢S
asymetrieQD WDNé SRpHWRIOMGCGRRWL DEQ XWi OHJIiOD R\&'V O HEGEREHM
VYHWHOQH MpdarL Wb 8L Pardniekér Z delta steps for next facet in U, V

NWRY&O\Y XMH RGVDGHQLERQHCREFRDENR FXD I FIURELWH QR
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I Spreads ~ I

Horizontal:

Hi1 H2 H3 H4 H5 Hb H7

V1 6-15 16-13 76 6-13 11-15 9-13  8-10

Wertical:

H1 H2 H3 H4 H5 H6 H7

V1 07 - 07- 06-. 07 -07-. -07-.. -07-..

IZ delta steps for next facet in U,V I
H1 H2 H3 H4 H5 Hé H7
V1 -0,35 -0,35 0 0 0 -0,15 -0,35

Obr. 81 Nastavenie parametra spreadg delta steps for nexacet in U, Vpre asymetriu
MF reflektora.

.RPRUD /(" UHIOHNWRUD SUH DV\PHW& &ymneuixl jew WR'WRHIRIQ i [
pomocoujedrej Y H U VEjLfake®. Qla obr.  MH J]REUD]HQé /(' UHIOHNWRU S
ajsMHKR YEVOHGQRX VYHWHOQRX GLVWULE~FLRX

Ty LT e g T ey ; AL S H S : i S e
15 {Fx=296,313 Im; 1 max=28255, 1 d @ (1,85 deg -1 : : T s ; T i b "1 9.
-45 -40 -35 -30 -25

Obr.82Asymetra D NRPRUD /(" UHIOHNWRUD E Yé&VOHC

Tvorba predpolia

3UL WYRUEH SUHGSROLD V Dntevudiive Lthade R WSRRPAVE RY [5 UQ B\DWVEWHR M
na nastavenie sklonu faziet tak, apodni p Dfezety zodpoveda za tvorbu hornepblasti

VYHWHOQHM YGUWLNVRAMU @& W YeHvoibu dolnej oblasti svetelQHM GLVWULE~F
pozri obr. 8 2. 3UYé KRUL]JRQWIiOQ\ UDG IDJLHW WYRUt, FHO~ ]i
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pozriobr. 8b) 2VWDWQp IDJHW\ NWRUp V~ DOHM RG VYHWHOQ
REODVWL VYHWHOQHM GLVWhldsE v jejlstiedeYTp RL QIRIX] VDH MHG ® i

UREXVWQRV" FHOXNR D/EVWRPX JPHQ\ YEVOHGQHM RAPIANFIKO (
YEUREQéFK GHIRUPiIFLIFK pR QDMPHQALH

- Intensity Sensor.2
o
sk
-
sk -
1ok
-12,5 n . . i . . .
-18 -12 -6 a 6 12 18
Intensity Sensor.2
o
2,5 m
- F
7.5
-10
-12,5

T T R ke
x=1275,62 cd @ (2,35 deq|-3,95 de
T T T
45 40 35 30 25 -0 15

Obr. 8 Tvorbapredpolia a) Interactive traceE VYHWHOQISGYY WR IKERAFL]R Q
faziet

6YHWHOQIi pletipdlied MBE+-RL®RYQDNR DNR X DV\PHWULH ODGHQ
parameta spreads & delta steps for next facet in U, V. Naobd  ~ |REUD]JHQp KRGQ
odsadenia pre jednottip ID]HW\

Obr. & Nastavenie parametra Z delta steps for next facet in U, V pre predpolie MF reflekc

IZ delta steps for next facet in U,V l
H1 HZ H3 H4 H5

Ve 0,25 0,95 0 0,75 0,25

V5 0 0 0 0 0

V4 -03 -025  -0.2 -01 -01

v3 -02 -025 01 -0,1 -01

v2 -0.2 -01 -0,3 -0,1 -01

V1 -0.2 -01 -0,1 -0,2 -015
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Naobr.& V~ XYHGHQp KRGQRW\ SDUDPHWUX VSUHDGV SUH MHC

I Spreaas | |
Horizontal:
H1 H2 H3 H4 Hs | Vertical:
V6 10-10 110-30 30-30 30-20  10-10 He Hs
V6 y.3.75. 023.75-
V5 14-8-37 11-9-35  165-2-165-34 19-4-27 248-4 02-375-14 02-3-75-13
V5 92-2-55-105 <04 -0.2-0,98 1,72 2,64 -3,24 -4,1 -4,6 -5,52 -6.20 -7,06 -7,87 -8,65 0,53 11,5
V4 10-27  12-275  12-255 17524 18-2
V4 -04-0,2-1,02 -1,84 -2,67 -3,51 -437 -53 -7,5 -0,2 -4,2
Vi10-20 10-19 11,5 -23 16-16  17-2
V3 -04-0,2-0,57 -095 -1,33 -2,17 -2,95 -0,5-02-0,64-153-199-2,48
V2 7-15  7-15 85-17 - 42 fly,
-04-02-0,39-0,791-1-1,24 -1,6 -0,5-02-044-093 -1,19-147-1,8-2,5
Vi 6-10 611 7-13 6-6 8-1 Vi 0655 0555
Vertical:
H1 H2 H3
V6 -02-3-75-14 102-3-75-14 -02-3-75-14
V5 -02-25-65-12 -02-25-65-12 -04-0,2 -0,948 -1,72 -2,75 -2,84 -3,24 -3,78 -4,25 -4,57 -5,52 -6,28 -6,58 -7,07 -7,87 -8,2 -8,64 -9,53 -10,24 -10,78 - 11,25 -11,5
Vi 0402184 -2,67 351 437 -5,3 75 <0402 1,02 1,84 -267 351 -437 -53 75 -04-02 1,02 -184 -267 35153 75
V3 -04-02-064-1,08-153 -198 -248-305 -45 -04 -0,2 -1,08-1,53 -1,99 -2,48 -305 -4,5 0,4 -02 -0,64 -108 -1,53 -2,48 -3,05 -4,5
V2 -04-02-0440,68-093 1191471825 -04-02-088-093-119 1471325 -04-02 -044-068-1,19-18 25
V1 -08-6 -0,8-6,5 -08-6

Obr. & Nastavenie parametra spreqas predpolie MF reflektora.

.RPRUD /(' UHIOHNWRUD S Utk S5aretadfoBz0 bbi86/AaH NsoBIrRBEI) Q |
MH YEVOHGQi VYHWHOQi GLVWULE~FLD NRPRU\ SUHGSROLD

-30 -25 -20 -15 -10 E 40 45 o

Obr.86 3UHGSROLH D NRPRUD /(' UHIOHNWRUD E Y

f Direct Trace

6LPXOpFbibhala SSRXALWtP LGHIOQ\FK V YoeavAdlonQtaFdkolit€p URMR'Y
JHRPHWULH W M EH] SO{FK VWHQ\ d\KRRPF Rd)Nyctichodlkll OHNWR |
VYHWORPHWX DW 3ORFK\ NRPRU\ /(' UHIOHNWRUD VO-~a
GLVWULE~FLH GR SRWUHEQpPKR UR]JVDKX
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26 9\KRGQRWHQLH YEVOHGQpPKR VYHWHOQpPKR YéVW

9\KRGQRWHQLH OHJIJLVODWRRREFHQBEWRALUGEDWHON) pKR YEé&VW
pomocou funkcie Test tablegozri obr.87. +RGQRW\ VYLHWLYRVWL SUH MHGQ
alyQ\ EROL Y\KRGQRFRYDQp QRUPRX (&( 5 SUH 5+7

aluation  Data source
Edit t -

v Test-Tables
~ Car/Truck
v Low Beam
v ECE - 132V (last update: 2021-12-03)
v ECERT12/R123
v RHT

£ ol ;
s
B - P~ —slaiind ik I LED / Filament Lamp - RHT (ECE: R112 - Class B)
Lght Dettbusan: start 29)u(19.05 ssym RIGHT detaildsid ' 1

LED / Filament Lamp - RHT (ECE: R112 - Class B) -
oo

o 108 October 2017)
ED modules are prodicing a passing bGar n canjuesion wih an olociroeic ight souece control gear, B0

Wams | Fomd veioe TI00%] | Wax (100 | TestpostoniTes sea AN | Found pestion | Sile -
=) el ]
o 249 ) S 3
® 1708 7 s o
. 17885,73 10100 15; o
L 408,81 10800 =
L ssean 1800 x|
S| seenn 10500 o |
s | e 1000 o
sv 166336 5100 o
N 31,10 o o
= 1035 1m0 o
el | 415w s o
Zomn | mmam =00 3
o1 | ammm s 3
(2°E08) I
PR | boaz i | B0 OMD O o) o
CC AT s | Cht20Mmo2y ) o
" 1045 ) [T0) o ok
] 620 125 4:0). NoT Ok _|
o ot o (55Y0202) 3502) 3
wazs | em o ) 2L (asuzs | werox
gt 11 ) 00 () (5035) *
gt am o 00 GVtza) (] o
gea 00 Gavtza) ms) 3
= Light Distribution OK1 1 over max, 2 wnd

1+VLPXQEYBDEHU @é&s\udiein~funkciu,3 +WHV W RY D FALHNyNsdh&ehieN \
Obr.87 Proces vyhodnocovanid YHWHOQéFK VLPXOIiFLt

6LPXOIiFLD H[LVWXM~FHKR /(' VR VOYHNM. R'XB LEU BER SK D O®V O |
GLVWULE~FLDpré&&eni WRW@QDRNHM ~SUDN)IRBEPPXX SRURYQDQ
H[SRUWRR VRIWYpUX /'6 688 KIGILRE MOHRBEU VYHWHOQi GLVWUL
LED reflektoraajR JREUD]HQ&PL PHUPEDRPLL ERGPL D

' 33954
210 =3 S ] 25000
16000

— 10000

[
10 !
1 i

i - |

s ] B - - — <000

I E | i 2500

1600

1000

250

Fiux=545,863 Im; I max=33353,5 cd @ (1,3 deq|-1,7 deg B
T T TTTT T T
45 -0 -35 -30 -25 20 -15 -10 5 0 Eol 35 0 45

Obr.88 96 VOHGQi VYHW H{J RV \@X MWEH. ER FA{R U R EOIUHDN WQRAFDL Pt
D ]JyQDPL
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9I\KRGQRWHQLH KRGQ{W YRNODBDBGI®HKMENGRFW LYWRHB\IH KD OR
normy ECE R112 pre RHT, pozri ol@o.

Light Distribution: Low beam_15.08.2017_Left for B_release_1.ies
LED / Filament Lamp - RHT (ECE: R112 - Class B)
ECE R112 -01 Supplement 7 (entry into force: 10th October 2017)
In case where a headlamp in which LED modules are producing a passing beam in conjunction with an electronic light source control gear, the
measured value shall not be more than 18500cd.
Date of evaluation: 16.5.2022 13:43:12
Name Found value Min (100%) Max (100%) Test position/Test area H,H/V,V Found position State
[cd] [cd] [cd]
B50L 39,31 350 (-3,43;0,57) 0K
BR. 21,91 1750 (2,5:1) oK
75R 12078,10 10100 (1,15;-0,57) 0K
75L 952,86 10600 (-3,43;-0,57) 0K
50L 3273,03 13200 (-3,43;-0,86) 0K
50L (LED) 3273,03 18500 (-3,43;-0,86) oK
S0R 23846,19 10100 (1,72;-0,86) 0K
50V 1323546 5100 (0;-0,886) 0K
25L 9026,46 1700 (-9;-1,72) 0K
25R 7930,39 1700 (9;-1,72) 0K
Zone II 50,77 625 (-8,1):(-8,4):(8,4);(8,2);(6,1,5); (0:0) oK
(1,5,1,5):(0,0):(-4,0)
Zone IV 3002,49 2500 (-5,15;5,15)/(-1,72;-0,86) (-5,1;-0,86) oK
Zone 1 33885,88 47692,4 (-9;9)/(-4;-1,72) (1,3;-1,72) oK
(<27ES50R)
P1+P2+P3 7,49 190 (-8,0;4,0)/(0,0;4,0)/(8,0;4,0) NOT 0K
P4+P5+P6 42,91 375 (-4,0;2,0)/(0,0;2,0)/(4,0;2,0) NOT OK
F7 44,06 65 (-8;0) NOT OK
P8 46,80 125 (-4;0) NOT OK
grad H 0,12 0,08 (-5:5)/(-0,2;-0,2) (-0,3;-0,2) 0K
5L-5R
grad 2.5L 0,51 0,13 04 (-2,5;-2,5)/(-1,5;1,5) (-2,5;-0,4) NOT OK
grad 1R 0,63 0,08 (1:1)/(-2:2) (1:0) oK
grad 2R 0,60 0,08 (2;2)/(-2;2) (2;0,4) oK
grad 3R 0,61 0,08 (3:2)/(-2;2) (3;0,6) oK
>3 Light Distribution is NOT OK! 1 over max, 4 under min.

Obr.89 9éVOHGQp KRGQRW\ VYLHWLYRVWL H[LVW]

5RYQDNR SUHELHKDOR Y\KRGQRWHQLH RSWQLR B JR]JRYD]® X R
YEVOHGQi VYHWHOQi GLVWULE~FLD RSWLPDOL]JRYDQpKR /('

bodmial]yQDPL

Zone T :
- LB

o

31591

25000
16000
T 10000

[— 6300

[ — 4000

I
I ______________ R 2500

T, Zgne 10 - 2 1600
X =y I3V 5 1000
] 630

. 400
Lyt (2250
160
100
63

1x=676,654 Im; I max=31530,8 cd @ (1,45 deg|-1,75 deg] 40
T T T T T
-50 -40 -30 -20 -10 0 10 20 30 40 50 %o

Obr. M 96VOHGQi VYHWHOQi GLVWULE~FLD RSWLPDOL]JRYD
ERGPL D JyQDPL
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9I\KRGQRWHQLH KRGQ{W YRNOBKG®HKMENGQ@BHFW LSYUWRNB\IHKD OR
normy ECE R112 pre RHT, pozri obrl.9

Light Distribution: LB_optim.|dsld
LED / Filament Lamp - RHT (ECE: R112 - Class B)
ECE R112 -01 Supplement 7 (entry into force: 10th October 2017)
In case where a headlamp in which LED modules are producing a passing beam in conjunction with an electronic light source control gear, the
measured value shall not be more than 18500cd.
Date of evaluation: 18.5.2022 13:40:11
Name Found value Min (100%) Max (100%) Test position/Test area H,H/V,V Found position State
[cd] [cd] [ed]
BS0L 0,00 350 (-3,43;0,57) oK
BR 0,00 1750 (2,5:1) oK
75R 13547,67 10100 (1,15;-0,57) oK
7aL 1336,30 10600 (-3,43;-0,57) oK
50L 773515 13200 (-3,43;-0,86) oK
50L (LED) 7735,15 18500 (-3,43;-0,86) oK
S0R 21630,80 10100 (1,72;-0,86) oK
50V 12744,17 5100 (0;-0,86) oK
25L 10293,52 1700 (-9;-1,72) oK
25R 4308,27 1700 (9:-1,72) oK
Zone I 445 625 (-8,1);(-8,4);(8,4);(8,2):(6,1,5); (-0,25;0,05) oK
(1,5,1,5);(0,0);(-4,0)
Zone IV 7040,94 2500 (-5,15;5,15)/(-1,72;-0,86) (-5,05;-0,86) 0K
Zone T 31590,77 43261,6 (-9;9)/(-4;-1,72) (1,45;-1,75) oK
(<2*ES0R)
P1+P2+P3 0,00 190 (-8,0;4,0)/(0,0;4,0)/(8,0;4,0) NOT OK
P4+P5+P6 0,00 375 (-4,0;2,0)/(0,0;2,0)/(4,0;2,0) NOT 0K
P7 3,78 65 (-8;0) NOT OK
P8 0,00 125 (-4:0) NOT OK
grad H inf 0,08 (-5;5)/(-0,2;-0,2) (-3,05;-0,2) oK
5L-5R
grad 2.5L inf 0,13 0,4 (-2,5:-2,5)/(-1,5:1,5) (-2,5:0,05) NOT 0K
grad 1R inf 0,08 (1;1)/(-2;2) (1;1,05) oK
grad 2R inf 0,08 (2:2)/(-2;2) (2;0,95) OK
grad 3R inf 0,08 (3:3)/(-2;2) (3,0,85) oK
>> Light Distribution is NOT OK! 1 over max, 4 under min.

Obr.a1 9éVOHGQp KRGQRW\ VYLHWLYRVWL RSWLPD

= Y\KRGQRWHQLD RSWLPDOL]RYDQpKWRWAMHW HY DHNW RADN Fri\
OHJLVODWtY Qpie BIRECED@BDRHYIYR YAHWNEFK PHUDFtFK ERGRF
PLQLPIiOQD DOHEBRADGRMD®Ri KRGQRWD VYLHWLYRVWL 6YL
Da 3 QHGRVDKXMH SRA®{ERGXQXYIOREYRWLD G\RINPRXD PLELF K

$YADN Y VNXWRPQRVWL SUL UHIOQ\FK Y\UREHQéFK GLHORF
aUR]JPHURYRERRBIGIMLIiFLIP 7R J]QDPHQiIi &H QDVWDQH PLHU
VYHWHOQBBKSQ¥BRQOpPKR VPHWS OTEHPQEXMERANGRYDQEFK KRG
vERGH 3 D& 3 THQWR MDY Pi YSO\Y DM QD Y\KRGQRWHQL
hranicu setla atmy &2/ pLDU\ *UDGLHQW MH SUL VLPXOIiFLL QDVWD
SUHWRAH YSO\YRP YEUREQEéEMKYRGEKEODRIN W aAExHE QGEIR NVY HW
aRVWURV" KUDLGIAEH NOKS\RGUREQOIHSRNBtRB Qb POFAHIKIRFLH H[LV
reflektora.

f Stavba reflektora

=PHQRX VWDYE\ /(" UHIOHNWa&astaEzms) IV XSRWERDWYRBIELN VYH'
GLVWULE cRA-QrR¥NY, MW RUp WDrIRIWMAD DN~ pDV" YEVOHGQHM VY
Tvorba aymetriH EROD RSWLPDOL]J]RYDQi WDN DE\ VDPRWQi DV\F
fazetou reflektora, pozriobr29 3UL WYRUEH SUHGSRO LIDp BfRzétrtvpd L VW H Q ¢
VSRGREOSBEOQHM G L \Vepodri Ep-TFVIH HW\ KRUQ~ pDWeERLVWULE
VS{VRBRRJR H\ arbbQdtnésti/ (' UHIOHNWRUD NWRUpKR VYHWHOC(
FLW@YY®LN YEUREQéFK GHIRUPiIFLt DOHER UR]JPHURYéFK RG
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Obr.® =PHQD WYRUE\ DV\PHWULH D H[LVWXM-~FL /(" UHI

Naobr.8 MH PRAQp YLGLH" FH QHEIRr¥flekidpad j€hdrozdeleniamba fazety.

Obr. B =PHQD VWDYE\ /(" UHIOHNWRUD D H[LVWXM-~FL /
reflektor.

f ZPHQD VYHWHOQpPKR JGURMD

3UL RSWLPDOINKIOL QPMQD OMW DY E g £(end SuadeleF W RGD RMR Y

aLFK VYHWHOIpEKR WRMMSNRIHQRV" SUH NRPRUX DV\PHWULL
PD[LPiOQHM LQWHQ]JLW\ VYHWHOQpPKR WRNX DOH JiURYH D
YEVWXSX 7HQWR SRNOHV ~pLQQRVVEW HEWR R REBRWIUHE | § WIF
]YIpaAHQE VY pré\kbn®(@ asymBime400 Im na 510 Im. W YHWOHQpPKR JGURMD ¢
ERO JPHQ&HQE& SRPHW pLSRY /& VGRY G\ HE BRQ RFEKQEB QEUEH O
tok. =PHQ&AHQLH SRPpWX PpLSRYPHQEHQGX FHOINRKEF W HO @ DVBRI
LE' GLYG ERO XS{MRGIQERVLDKQXWLD OHS&HM VYHWHOQHM
sk RGVWUIQHQLX FK\E\ S{YRGQE&FK /(' GLO RNUPWR PR M+ SHO
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GRFKiIG]DORENPX RGUH]DQLX VYHWOW@tvoreRu Qeho@®RHE QHW Y L H
YR YEVOHGQHM VWHWHO QHMSRWRSBED®p W\S\ SRXALWeéFK /('
tok pre H[L VW XRBWILPDOL]RYDQé /(' UHIOHNWRU

Tab. 15 PorovnaniS {YRG QE FKLpnG(' GLYSRX&BARWH RSWLPDOLJiFLX UHIOHNW

Komora . 6YHWHO /(" GLYG\ 6YHWHO
reflektora SVREQE I [Im] pre RSWLPDO [Im]
Predpolie [ /(" GLy( 800 [ /(" GLyC 780
Asymetria [ /(" GLy(C 400 [ /(" GLyC 510

f VIKRGORWHQLH VYHWHOQHM GLVWULE~FLH

2SWLPDOL]IFLRX VWDYE\ /(Y WG \®HNWRR DY &QMVHGIMHIM VY H'
GLVWUloEi~dbt. 19 1DMYLGLWH QHNEREHOHDROQWHQ]ILW\ VYHW
vbode 75R a JyQH ,9 NWRUp ]DEH]SHpXMEHR\RMOQIEDH SYRWR b
YRGLPRY DO&RX SRIJLWtYQRX JPHQRX MH QR BH,Q,.LH WRW H E]
PDOR E\" YAG\ pRGODRPHPEWMRUHQLD GRVWDWRPQHM RV WL

33954

25000
16000

T 10000

— 6300
4000
— 2500

1500
1000
630

400

Fiupe=643,863In; [ mex=33953,5 cd & (1,3 degl 1.7 deg 1 1
-45 -40 -35 -30 -25 -! 0

-15 IF\ux=657 23‘4 Im; Imax=|31590 Sed F!(l 45 deg!fl 75 deg)l
-45 -40 -35 -30 -25

Obrr 9 3BRURYQDQLH YéVOHIEQYAFKLEYRAMWHOQ EBIFKVWXM -
E RSWLPDOL]RYDQé /(" UHIOHNWRU

9 WDE SRVURYQD®@WYLHWLYRVWL SUH Y\BY@\Quod@ FBLRD FLH ER
NWRU& |DEH]SHpXMH PD[LPiOQ\ GRVDK RVYHWOH@utd YR]RY!I

VYLHWLYRVW2%QMDOYO#HHQI RWRUiIi |RGSRYHGI ]D GRVWDWRDPQp
YRGLpD EROD KRGQRWLIR3B%IMWHWQRMRWWRQBVMEBR @ DMPHQHM
svetlaN Y {¢toreniu ostrej COLg DE U i QBIMeneXS URW L L G ~ F L BIROMELp RY

svietivosti SULEOS&QBEH@ @A Q H
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Tab. 16 Porovnani K RG Q {W VY NRWNVYRWQLFK PHUDFtFK ERGRFK D ]JyQDFK

Komora reflektora S{YRGQé /(' UHI R S W L P D QEDReYlékiQré
75 R [cd] 12078,10 13547,67
=yQD ,9 >F 3002,49 7 04094
=yQD ,,, >F 50,77 4.45

f RRJIVDK VYHWHOQHM GLVWULE~FLH

5R]lVDK VYHWHOQHM GLVWULE~FLH ERO KRGQRWHQé QD C
XSUDYHQLD QDVWDYHQEéFK KRG QYW W R D QB]MMDLQVEME L EHFQLQ
5R]VDK\ RERFK VWUHWIYDFtFK R$£3&hbdtimalizevaeH VRALU 8#8MGRIER p
funkciH MH Y DY ®r&®0 oSULEOL&QMIpat RSURWW BHWRGAHM X Q
7DNWLRAURWL S{YRGQHM RMNQEH V¥ iyDN Rk R psfMlAmiesto

S{YR G Q& F KnaprgvoBiU L E ZBLfa GbrY S\DRNW R ] Proiz@eiHQQLFHMH D& WDN ]iVE
ato z G{Y R G X/ Da M HdGw@tlerfeepravej strag Y R G L pndmX¥ozovki. Rozsah 8 f
YSUDYR MH @Rosvatien RqzQey dej okoliav EOt]JNRP JRUQRP SROL Y
na pravej strane.

D

Obr. % 3BRURYQDQLH UR]JVDKX YEVOHGQéFK VYHWHOQEéFI
E RSWLPDOL]JRYDQé /(" UHIOHNWRU

5R]JVDK VYHWHOQHM IXQNFLH MH GREUH YLGLWH Q& SRPR
JREUD]XMH VYHWHOQ~ GLVWULE~FLX ] $RK DGX ]KRUD QD Y|
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Obr.96BLUGUV H\H YLHZ

f Poloha kinku

Poloha kink X &2/ pWDS\YRGQpKR /(' Wdtld SHNWRRNDLDKQXWLH SRV
PD[LPIiOQHMI1IZ0REQRWE R G H 5 QDVWD YRY,IpQriR 6br.97 a).

7é6P MGGWHUYDO |DFLHOHQLD S{KRRBIQGENMRSVWLH\D (IO RN Q KRR
reFOHNWRUD VS D VWUHWIYDFLD IXQNFLDodS RY VRDg XM ~F X
bez G R G D W Ragt@vo¥aRiapozri obr.97b) 7iWR KRG QR B47/G6R, DK YW\ R
SIGRP QHGRREPHGOG]INQLX LQWHUYDOX |JDFLHOHQLD VWUHWIY

I | E | |

Obr.97 Nastavenie kinkX &2/ D H[LVWXM~FL /(" UHIOHNWRU E

f HRPRJHQLWD YéEVOHGQHM VYHWOHQHM GLVWULE~FLH

3R VSOQHQt OHJLVODWtYQ\FK SRALDGDYLHN V-~ Y\KRGQ
IDMpDVWHMARX Sdadgenis DaveNieXsvtdthejlG L VW U LEWRIB-ED G X M H
JIND]JQtN YR VYRMHM aSHFLILNiFLL 9\KRGQRFXMH VD SRG D
ZNULWPMAAINBMHNDURVpPULH YWWSRWHRYBOVYVXMWHOQHMi OXQ®RNF
smere. DQBRL V~ ]JIiIVWDYERYi YéaSBORKIDWROBP WW\RERGRPDQp REH
]JIND]J @M V~UDGQLFLDFK 3RG D WéFKWR NULWpULt MH QiVC
svetlometov.Homogenita je DMOHSALHv YREUWH @t GULINWMRYY MIHZD]XNM
sveteOQ~ GLVWRIKKEBPBGLXX YYRGLpD DXWRPRELOX

3{YRGQi VWUHWIYDFLD IXQNBLOt@uteR{ pdoh@ KM¥§ tQDi ® ¥R

aj vpravo.Takisto dosahuye FHQWUIOQHM REODVWL VYHWHOQHM GLVWL
K ENNDSWLPDOL]JRYDQi VWU Ha YDIRLDHIX RVMYHWOH®@&H GR D
zasePi PHQ4&t Und pvaeKstrane$Y AD M QIPdt G{V\KRSEWYIRWHQt KRPRJHQ
kladiena] RUQ p S R O HN WNRKP [SPU0L BEvpravib@ ¥ D Y Rejtcloblasti je 2porovnania

RERFK VYHWHOQéFK 98 MW WU WESIdlL EWREDOL]iFLLa]JRVWDO
VWUHWIYDFHM IXOQNFLHIJDFSKRRBWLPBRIDPIH. QHQDVWDOL ¢
svethaW P\ NWRUp E\ VD SUHPLHWB K RPIRQSRJBRE MK rBzsidRW P H
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JRUQPKR SR D YRGLpPD ]JDEH]SHpPXMH RVY HMEM] SH PIX ¥ HR \GRE!
RVYHWOHQ@LH GR ]iNU

3b92'1é

237,0%/,=29%1e

Obr.98 Porovnanie homogenitR ERFK /(" UHIOHNWRURY SUH VW

Naobr.99 MH JREUD]HQi VW UBWpXRFV D &I KRR PIIW XYZR-GLHMD INiOH
IDULHE NWRUi QD SR@nREkymbotl. VYHWHOQp

Obr.9 3SRURYQDQLH KRPRJHQLW\ VWUHWIYDFHM IXQNF
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ZE9(5

7iIWR GLSORPRYi SUIFD VD |DREHUDOD RSWLFNéP QiYUKRP /
sFLH BRVLDpQANIZIFLXAa H[LVWXM~FHKR /(" UHIOHNWRUD

=KUQXWLH GRVLDKQXWéFK FLH RY GLSORPRYHM SUIiFH

f

f

EROL SRStVDQp MHGQRWOSLYRE®DE R H WD WV WHY E BV XC
UHIOHNWRUD SUH VWUHWIiIYDFLX IXQNFLX

ERO XVNXWRPQHQE RSMILONAWRYVYDK SMH VWUWUHWINDFLX
RSWLPDOL]iFLH H[LVWXM~FHKR /(' UHIOHNWRUD

RSWLPDOL]IFLD SUHELHKDGBRE&YR VI@B®®IHM PG DOWWULE ~F
aQD JPHQ&AHQLH YSO\YX PRAQéFK YEUREQEFK GHIRUPIFI
zmeny savby LED reflektora,

SUL RSWLPDOL]iIFLL EROL ]DFKRYDQp FRHIONR®GX URHRHN U\
ohniskovej vzdialenosti nastala aj zmenetelné Fxdrgov aich hodn{fW YHWHO QpKR
tokuu W M VYHWHOQé YEVWXS QLH MHiewbdhy EEDVOLY é C
VYHWHOQpPKR JGURMD

]YIpGHQLH RKQLVNRYHM Y]GLDOHQRVWL UHIOHNWRUD
Y\534LH PD[LPiOQH KRGQRW)\ L QWWHRYHW | DVErH]\& H [DLGOpR ROW
UREXVWQRVWL V\VWpPX

]YIPAHQLH RKQLVN R ¥flekibray R@np&noujé QREMRG Q{W VYHWHO Q
WRNX SUH NRPRUX BIWWRI\W D MEGENAGIR]IM ari komore

SUHGSROLD ERO XaHWUHQEBRMMG]IDQQHY S H G-RIHILN & ¥3HF@ L H
YEUREQ&FK QiNODGRY D VYHWEWMD®a VBRIN, ERO JUHGXNRY

YEVOHBNRRA/WDYE\ /(' UHIOHNWRUP d&siahnuR BONdiSe2D O L ]i F L
robustnof FHOpKR VWWRMPX¥ YHWHOQé& REUD] MH WYRUHQ& W
YEUREQpP GHIRRJPHWRYp RGFKEON\ pR QDMPHQ&t YSO\Y

RSWLPDOL]JRYDQé /(" UHIOHNWRU VSv DR DRNQWED WtY Q|
S{YRGQéP GRIVD&MdddyHNa[LPiOQHM V YootkWL R YW L Y
]YEAHQLH RWYBWQBER0E UHG XNFL XelQ dsvéteréa~FyQH ,,,

091 %,

UR]JVDK RSWLPDOL]RY D QHSIUYWLRHRIW@EFG M QI DX Q NEF[L 5 LW K
podobnétej S{YRGQHM DY&DN FHONRYé& UR]JVDK QD SUDYH
VWUHWIiIYDFLD $XQEBILBQMW@RIDOHD QBRI Y|S\O\Y QD RVYH)
vozovky, SUHWR&H W~WR RE O DU DERK®RQY YRHW 6 RIFOHHQX. H ]

RSWLPDOL]JRYDQé /(" UHIOHNWRU GRVDK X3Viegtiv&R VWD p X |
vbode 75 Rv QRPL QpadpekMk-u QD UR]JGLHO R feflektpraR G Q/dRe
musel E\" V S UdoWQ\HD Y HURE P\Hrefvalu nastavera kink-u,a WEP QDVWDOR
obmedzera tohtointervaly

SUL RSWLPPODL |jb hERYD®Y EVOHGQHM VYHWHOQHM GLVW
funkcie.

=iYHURP MH PRAaQl YKRIG\NRWLHCH GLSORPRYHM SUiFH EROL
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Symboly
2]QDiel Legenda Jednotka
E intenzita osvetlenia [IX]
| VYLHWLYRV" [cd]
| min PLQLPIiOQD VYLHWLYRV" [cd]
| max PD[LPiOQD VYLHWLYRV" [cd]
L jas [cd.m?]
L Y]GLDOHQRV" RG PHUDFHM VWHQ\ NF[mm]
Tec teplota chromatickosti K]
h ORQWiaQDVWaAsHNWWIYDFLHKR VYHWOD [m]
hy Y é acdutxff nad zemou vo vzdialenosti L = 25 000 [mm]
h2 Y é adutxff nad zemou vo vzdialenostiL =0 [mm]
N VYHWHOQé& WRN [Im]
PHUQé& YENRQ VYHWHOQpPKR JGURMD [Im/W]
Skratky
2]1QDptLegenda
2D GYRMGLPHQJLRQiIOQ\
3D troGLPHQ]JLRQiOQ\
ADB Adaptive Driving Beam
AFS Adaptive Frontlighting System
AM DPSOLW~GRYi PRGXOIFLD
BMC Bulk moulding compound
CAD Computeraided design
CCC China Compulsory Certificate
CIE International Commission dflumination
CMVSS Canadian Motor Vehicle Safety Standards
COL cut-off line
ECE Economic Commission for Europe
FM IUHNYHQPQiIi PRGXOIFLD
FMVSS Federal Motor Vehicle Safety Standard
HID High-intensity discharge
InGaN Indium gallium nitride
IR LQIUDpHUYHQpP aLDUHQLH
LASER  Light Amplification by Stimulated Emission of Radiation
LDS Light Development System
LED Light Emitting Diode
LHT DYRVWUDQQiI SUHPIiIYND
MF PDNURIRNIiOQ\ UHIOHNWRU
NURBS  nonuniform rational basis spline
OLED OrganicLight £Emitting Diodes
PC SRO\NDUERQIW
PCB GRVND SOR&@QéFK VSRMRY
RHT SUDYRVWUDQQiI SUHPIYND
TIR Total Internal Reflection
uv XOWUDILDORYp aLDUHQLH
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