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RESOURCE

Goniophotometric Test Report

MEASUREMENT METHOD
The measurements were made by a goniophotometer of type LUMI 180. Goniometer was operated in horizontal axis. The DUT was rotated with 2-axis

goniometer around the axes. The Luminous Intesity of the DUT at different directions were measured with a calibrated photometer located at a known far-
field position of the DUT.

MEASUREMENT UNCERTAINTY

The photometer of type SSL L.200-004 is traceable to national standard at NIST (Certificate of calibration CR 0234 signed on 08.2021).The photometer
head of type LH1010-003_CR-0112 is traceable to national standard at PTB (Certificate of calibration CR 0112 signed on 01.2022).

The power meter of type is traceable to national standard at NIST.

The expanded uncertainties of the Luminous flux and efficacy are 33.8% and a4.0% (k = 2), respectively.

MEASUREMENTS

Table below describes the measurement conditions. The luminaire under test and photometer/spectrometer were mounted
onto the same optical axis and perpendicular by an alignment laser. The measurement distance from the rotation axis to the
photometer optical receiving surface was measured by laser distance meter.

Table - Measurement information

Ambient temperature of the laboratory 25.0 degC
Power supply 230.0 Vac
Measurement distance 8893 mm
Location of the rotation axis (behind the outermost surface of the optics) 0 mm
Angular step, C plane 2.5 deg
Angular step, gamma angle 2.5 deg
Maximum gamma angle 180.0 deg
Stabilization time 37 min




Table. Luminous Intesity (cd) in horizontal (rows) and vertical planes (columns).

-
”

1

¢

I

¢

adla||S | =F |5 |F|F|F|< S| |SS=Z]E|a]|eallel|als|lallsolls]a|allel|=|e|e|v|n|~]|o
S = ===l ===l = === === =] ]|~ |~ [ |||t/ ]| || = || = [ = | = l[—]|= ]l |[o||ln|ticn]|on o[ — || —|[— | = || —|[—= | =[]l [ || || — || [ e
Sllallallsllvllslallevll=|oll=wv|wl|—| <
Sl ||| ||=[[=]S]ollonlc|alle||l=||wvlol|e|=|v|a|o|wc|vl| |||~
Sl == === === [~ === [= ==& ][av][e || || S |~ [ S || || F l|a |en | Qe | = | = | = || = || = || = | ]loo o [ v |t llen [ en |[ev e e [ ea | = = | = | = ]| = [l = | = || = ]| = ]|d || en [ v [ [ en
Uo|emfvllelle|allc|xilalstello]|exn|v
sSlalss||Fg]ls|a|a[alQ=S|la|z/e||lallc|—=|t/|vlolcs|o|elanl=|o|w||eo|<|c]|o
O ||l — === [ === = [= = =]l=][=][=][&]la ]l ]| ][~ [~ [ S| wn|[F e [ A [ Q| [ & = || = | = | = [ = |y [~ [l o [lw [ s [t [en [l | v e [ e | = | = | =l = || = | = [ = [ = | = || = ]| ][ en [ en || e
Lllaltllellsllalloles|omllo|a| | vl
vila|tF x| @la|oa]all=]S|o|vllalltlell=|t|vlv|s|o|o|tanlalls|e||vlm|—|o
O || === [ == ll=ll= = ][ [=ll=ll=][=][= ][]l ][~ O vt ]ala[Qlla|al|a]| &)l === [=][= ]l |~ llv[st]|[en]en ][ e [ | = | = | = || = | = | = || = | = || = ]| = [|ea [ en || en
Vil fvls]lalloll=|elo|s|lan]=|a|v
dlla|sl x0Tt ||| la)=|S|ellallel|alalxvlv|c|o|s|lollvl|tlalja|ev|on|—
Ol === = l=ll=ll=ll= = l=ll=ll=]= ][ [allel&]= S llunltala[aQllallala| == |=l=][=]o ]|~ |lollv|st|anlon|allaallalalala]| = || — ||| == |= ||| === [t ][en
Sllalvallo|allalle|lalv|c|wc|o|a
Sllallslx|[@l|vllv|Fl|allalZ|=lo|ellallalslellellellc|=|e|=|olalal=|oe|t|a|o
B[ == === === [=[= === ][ ][]l ||= [ |G ||Fen [ |[ala|Q|[a|[a||a || = || = |[= || = | = | [eo [~ @l [ [en [[en [ e[ [ ed e e e ffea [ = | = == = = == [ = e [ e
Yilalollo||=llalale||alt|t|v|s||o
e[ Flal|v|vl|vlFia|all=cS|s|ollel|alfo||w|ala|w|ew/|=|wv|n|o|w||c|n|a|o
|| — === | =[=][=]= == ][=][=]=la|le|=]S||n | ]|[alalallaallallala&@l| === |[=lalle|~|[vllvltalanlallalalalallalallajlallcallen ===~ |~ |[a][ea ][0
Sllalls|=llallslsalallc|aen||v
vlafsvllv|alv|Fa|all=Slallallallallallollo|allollollae|s|talja|=v|an|—|o
w || — |~ || === [=][=]=|= = ][=][=]a]a|le|=]el|a|[F|alalalaalalallall=||—||—|—[[=|[=llal=|lollvnlvltialal]alalalajaljalallajallalloalof ==l — ]| —|la][ e ]| e
Nilo s l|lalslollvllall==|oll—| <
NNt vnn|un|ldit/n||a|—|Sl|le||D||D|[|vn|n|vll—||—||—=|S|[w||C|||—|lcc||C|T|N|—|S
w || — |~ || === [=][=]|[= == [=][=]x|&][[@ ]Sl |[ea]|[an]anlen|A QA |a|=||=]|=|=|[=][= ]|~ [ |lvn|vlta|an|]aa]lalaajalallalaljalallalcajaljlallajlc)clia
Slloa|lvles ||| =l |lev|fen || =
Sl l|lall=|S|||=|calalw|eloll=|olollc|le|vlt/|ala|=|wv|n|~|o
Wi — === |[—=l[=l—= ===/t |cn|anenjen|en ][N ||~ ||[—=||—=||=|[—[—= ||| |[C]|vn|TF|F|[ann|Aajajaa|ajaaa|a|aaaaaja—||—|aja o
Niloolle|allel|=|allolc|a
Sen||t|| ST T|on||N||—=|[S||C||D|=|[|cn||=Ica|—=|—=I=|[]|]e||L|[n]|—=|e||C|TF|cn||—|
<[ ===l == === E =R e e llvl s lallalallalla & Qllalall= == === ]lolle e llvllt it lanllanllalallalallallallallallcallallallallcallcallcallcallcjcllcde
Sllallellallolle|—=|=|lwl|wel| =
vl d|F|=|en]|=]S||2l|wlwe|w|alla|w|al|allall=|a|s|vlallo]|e|lo|<|a|—|o
< || === [ [=|=]==][=][=a]le|=][vl[Fallalaln|]a]|d|lallaad&l| === || ||=][Zllalle |~ |vllvltltalala]lallajalalajallaljcaljlcallajalaljcajlclal]allcalcde
o ffafea||=leallen]|—=]| =
dllalsltl= e l|la]|=]ovllallall=|=|Fvlonl|all=|o|e|vlanll=|a|v|v|v|ln|c|o
<« || === ][= = ll=]=][=][&][Elw]=]wn|[t|callalalalaQllalallal|=|[=||=|=l—||—=|=|o]lel=|[vllv|vlt]al]al]ala]allajalallalallajcalcallajalaljcajlcllallallcalcdo
Sllalalloll=a|l=alo
Slallxlt|=l|enlla]|S]S|alello||slmlalle|lv|t|allolls|vn/|allolc|lv|t|n|—|o
F [ === =l[=l===la]els|o|v|t|alalalalallalajallall=|=|=|[—=[=]l=|lalle|=llvllv|lvn|t|tialalallalalalallallalalalallalallalallalallajlcaljcallal)e
Nl |[=|oo|lo|le|v
slalseala|Z]olllollsel|lalloll=els|ollallols|t|alla|e|v|ls/|al—<|o
o= l=l==[=l=llal|&|le|[Sllel|@ | [alanlalalaallallall=|[=l—]|=|[=|[=l=llole|le|=lvlv|lvn|t|tianlanlanlanl]onl]|alaljlalalalalallalallallaljalallajjcaljcallalles
Zlla||=leellan| el
vlals|al|a|=S|wvlalallallale||al=lo|e||v||=/s|<|=oa|s|v|<x||al|l~|o
o[ === l|=[=]=lale|le|=l@a |l F [ |[Fllallen |l l[allallal=|[=l— == |[=]=]lo |~ |[ollvlln|t|[t|anllen|[en|[anlenlen|en |[af[al]a e f[a[ad e[ ed e[ e[ e [ ea [ ev ] ew
o[ == |[oo|[vn] e
dfe|seallall=|oltell=lolle|sltvnlallolollalje|v/alloa|es|vt|al—~|o
o= === l[=]=llalle|le|[Sllwnl= ||t FlAllenl[Qllallal=|[=l—|~|=|[=[=llole|l=~|wlloln|<t]|t|alenlan|anlanlanlanlanlanllonl|lalalallalallalaljallallajjaljallal]os
Sllo|=sl|sfen||=
Slenl|senllall=||o|sla|ells|slsllellvllalolls|ollollnlole|olt|n|~|o
Al === l=l[=]=lalle|[&][ellvls|t|[FlFltafln][AlQllalal=l=|~|—|[=l[=llolle|=|lvlloln|vn|t|tianlalanlanlanlalanlanllonl|lalajallalallajaljlalallajjcaljallal]o
Nilalollollvllallo
slaFlo|Q=Sallv|csltolcal=lalvlo|lollalje||valla|s|wvlon/|allo
A= === === |[Sllnls|[Fvn|Fs|FlAlanllallallal=|—|—|—|[=[=llolla|le|=]lollvlv|t|tisttanllanllenlanlanlanllonlonlanl]allalalajaljalallajcaljallal]o
Sllallollolln|o
vl |[Flleoa||a|=|le||=|s/|v|l=|alow||a|a|=|c|anl|lo|t|ollc|t|=w|c||t|al—~|o
A= ||—=|[—=]=]=|]|[D][X][~||C||n|TF |||/ Fnjn|n]AN|AN|AN|[—||—|—=||—=|[—[—=]|an]||e|- ][O ||| T TS SFI T n|len]ffenf[enen|en|fenffen][en |||
Nilalololvna
dfa||Fallaols|lolalanlall=lo|xlellallolell=|c/nllo|ollanl=lc|e|t|a|~|o
||~~~ |— ||| |[n|][n|]|[n v un v vl ||—||—||—|—|[—]|[—][&][e| Y ||C||n|vn||TF ST T n|en|en|en|en|[en]|[en|[en|[en [ ||| AN
Sllallollv|l<|w
Sla||FeallalSlellalallo|slo||=vls|v|—=elx|ollellnla|ollanl|=«c|ec|wv|n|—|o
A~~~ |[n|]|[n|[n v v uvn vt Tl |||~ ||—|—|[—|[—][—[&]|e|[I~]Y||Y||Y||n||n||ln|dt|Fi T I n|[enf[enf[en][en][eni[en]|en ||| [N
Yaol|olon|lo|s
=a|[Fllen||Q|S]|ollolle|vlonlelals|svllallallela|allollaljalolvlalla|=|v|on|calo
— === ][ [Fllalle =] lnlFlvlvlvnvlvlx|FtalalalldQlaa]=]—||—||—|[=|=lolw|=|vlvllvlv|uvlnlt|vlt|<|stitititien]|enllenllen]en|len|[enllen]len][en][en
Lllallollalle e
Gla|[Flean||=|o||alvllclall=e|s|wllollvlanlo||e|vnlallalvllalloc|vlallole|o||t|an|~]|o
— === ][=[=llallel=l[vllul|Fvlvb|vvl@]F < stllallalalaala]aldl—||=|=l|==][=]w|=|vllulun|]vn|nlvlwvlnv|v| <ttt [tillallen]ean]len|[enllen]len][en][en
Nl |[o||ca||oo]|en
afen||Fllenll=lelalls|vll=|olle||lonlslsllollslallalslt/|allalollal|l=le|v|anl=/|avlv|n|a|~|[o
===l |n|]d v v v unuvnuvnldt gttt ||| —=|[—|—|—=|—=]|—=]|=]|]|[X|[|[~|[OC|]ln|]|ln v v |n||vn|T| (T[T Fini[en]lenjlenjlenflen|len|fen
Sllallolt!=v
Sllal|Tlo|alS|ol|vllelallo|le||allellvllv|ls/allole|lels/|allalc|t/lalaclvlallo|e||v|on|all<|=c|o
===V ||ln||F /([ vwnnvn|vunlyvntitiitiitinlanlnn||A|[A[ANAN|AN || —|[—]|—||—=|—=|[—ll—=]|=|[a]|[xx||0||~|[C|[On|n|uvn||vn|ct||TF|F|ti[Fn|en|flenffeni[en]len
MNERIREE

Al l|Q]|Slallsgoelvnllot|vlslall=|o|elvllt|allo/e|olt|alals/|vllall=a||wv|~
== == [Fllalle s [SllFt@|vv|bllvlvw||@ | Filsisi[Flalalallallallallaalla)—=|[—|—]—llo ||~ ][oolloo ]| |||~ [0 |0 l|vl|v v ||v vl |||t ][en|[en]]en
09303

2@ ||Qf|lo||=[allenlo]|lollt|[a|alnlallo|ale|s|vlalallo|e|c|vlall=|acltall=|o||ale|vlv|s|alo
v || —|[—|[=Zlalle|=lblF s [Fllullvlv|@|[xlFils sl Flalalalalaldallalldallalala@ll=|=|=|=|=]—=|=lle|=l=l=|lellollvlvlv vl <<ttt tlallanlanlanln
SNERIIENER
Vilalen||=lo|l=lalalleltlalslollelalle|sllvltallalollalls|elt|ol=|o|w|v|anlo|e|v|eo|v|=|vo|v|<|c|—
afl— === lla|lwlslv |+t ||@ ][] Flls [t FiA|anllallan|an|anl|S|Qllala]|Qll—| == |[=|—l|=||=|[= ==l |||~ o |[w|lvllvlv |||ttt en][en]lenl]en
[ ][ [
Sllalonll=lollolall=lv|lalolv||slclellt/a/lalollale|s|v/|lvlt|all=|o/|w|c|v|v|cn|=|ovl|~ ollollo|lo
Sll=ll=l=ml[allwl= vl |[Fllsis [Tttt [FlallallalAlallalalalalQllalalallalal=|[=|[=|lallw|a|=|=]|=]|=|lalwl=vllvllvlwviv| <<ttt
Y S R S R R S R R R S R R R S R R R S RS R R S R S R S RS S R = R S R 3 = e = e =1 el =3 et el = e Y N D= Y e e
gl Slalv|s|S|alv||s|Slalv|s|S|laljv|s|S|allvu|s|S|lalv|s||S|aljv|(s||S|alw|(s|S||allv| o

O Rl Rl e Rl A R S N R R el Y R S A R e R R A= A = D S S S S X A S Y N N N N S = I = = =A== = s N E R et Eoch ok et g s g




—

0

o
o

o o o Jo
o Jo o Jo

0
0

o o
o o

3
3
5
4
3
2
2

0

3
4
5
4
3
2
2
1
1

0

150.03

152.5|4

155.0()5

157.5|4

160.0/|3

162.5/]2

165.0/)2

167.5||1

170.0|1

172.5/|0

177.5[0 o

180.0[0 o




ST
Z|afanln|allolallalslofel=lv|cslolltal=acs|ollvtall=olalwlol|v|xal=|w|c|a|l—|o||=|cn|x|t|on|a|—|o
=== l= = ]leel[s ][Ot TSI nen|enl[en[en]en|[en][enalaallalalaa—l— |l —/|l—ll—=ll—ll—=ll—=l—= = |=|l=]l[— el ||o|[C||n |vn|]|wvn| |t/ inllecnlen|len [ [
)
Sllollallallalals|olo|lo|le|x
safle|e||a|ale||d|al=|S|oslalxallelellx|=laslvlxallollels|vllal=la|cl|=lesssilefvlall—lo|s|ta)—o
— ===l = == l=ll==][=]=]® e |n|ole||S|[E|[Ellol|n||n|un|]vnl|n|d|F sttt anlanla|an|[Qllajlalajdllalalla|d&l—|—|—=|=|[Zlloalo el llollvllolvlvln|v|[ <]«
<
villoallalallalloleallo|lo|e|v
= |anffefe||aalfs|d|al=([S|el|lall=c|allallo|lellvllt|allals|vlall=lo|o|v/allofs|v|tallo|e|vlalo (v — ollo|le
== l[= === =ll=l=l=l=][=]elellv|lv|=|= S| |||l la|un|uvnl|n|uvn|dls|x[tFllalanlalaa|lalala|l=|l—~|=lallo|[=]|=Z|alalel=vllollvllvln|wv|vl <<
)
dflo|allallallalic|ol|=|l=|w| =
=l ||anae|s|van|=oo|alal|allvv||all—=|alelst|allals|vallo|c|t=|w|ol|alo|lv||alw|v|a|lt|vv||vn|x/|an||a|o
— ===l = ===l == ][=][=]& =] ||oll e[Sl [l l|alnvn vl @l |t allalloa|@[Qllall === ||=]|—|= === |=[= ][]l [~ [ llollvv|v|[v] < || <[ <[ <]«
=
Sllallall=||alallel|a|—=|=a|w
S|afolw|a|a|f|s|n|anl=|S|altti=lc|lvlalo|e|vllallols|s=le|v|lallallo|allaelall=|olo|le|s|o|<t|on|a|o
— ===l = ===l == [=][Flals [l e[S |G e[ [|[Slln v vl F st ialalonl]|a | Qllalla]| )| ===l === ][=]Z]wllew || lvlvlolvnlvlwn|wv|[ << <<=
)
Slollall=llalals|sallale|le
Clla|ello|lallafw|=||v|la|[a|=|vlvllvlalloallalc|s|=/cllvnlalla/vllallalvala|vlalle|lvllt|alo|le|vl |~
== === [==ll=]=l=l=]=[a]= Y= |& ]S~ le Yl lle|n|vun|F |t alalalQalala@|=|=|—|—llo|w|c|s|s el |ollollollvnvnlv|s sttt [en]]en
=
vlloal|l=|==lolcn|lan|nlo|~
S|l ||afan@|=|n|an||q=|e|s|lalalalc|tlols|allollvlalle|x=c|onllos|viallo|es|v|alo
— ===l = ===l === l=lla[S oSS s ]Slle o |[@llv vl |[xtianlan|@alla]lal| &)= —|=|[=|o|lalelw|le|w|= = |vlollvln|vn|vlvl <<t tlstialanlnln
\n
diaofallollo|=lolls|s!|=|
Cllanle||®||S oS |v|alall—=all=lalalle||a|ellallallsxollelals|alla|vlallalols|—=|xc|e||c|—|o
=== === ===l l=[&]e|C|=||&||& == ||O|o @ |n|vnstitanlala|ldQllalla[=|=||~|[—|=|[Z|lalallw|w|=||ollellvn|vvlvlv|tss[tstit[enllen][en|[en]]en
S
Sllallallallalallvllals|<t|aen|=
S|l |vna|all—(o||alollo|lele|tollvll=ll=|calle|x/=|c|vn|ala|cs|v||n|a|o
— === == ==l === [EF = e[S RS S [ S[E|el|o|v vl lalalallqllallal|=—=|—=|[=|[=|=llole|le|=lvlvlv|lvlv|v|n|lwvlwv<|<|[<tstllnllanlanllanllonlenlnlln
\n
o= |alle|lallvlanlvv|oc|<|c
wn([n |||l ||van|all=c|oll—=w|n|v||alw|al|s|—|v/lal|s|onlol|s|anlole|v|t|a|—|o
— ===l == ==l === l=]|=][R =[Ol S~ |[Sllo||ln|n|[Fltanla|A|allal|d)| === |[=|[Z]lale|=|vlvlunln|]n|]vlvln|<||sist<ti[icnllen]len|[en][en]len]len|[en]|[en][en
<
vllo =l sl l|vllolen|<||
v |[en oS|[0~ |v]|callall=S|w|lalvulolallalse/|als|alls|allalel|allolls||v|t|a)|l—|o
== ==l === === ==l ||Y |||V ||C|n|n|t ||t an]n AN —||—||—=|[—=][— |||V ||C|n |n|n||vn|T TS Ten|[enffen][en|len|lenf[enf[en|lenflen|[en ||en
\n
dlallolc|ollollalanlvlcs]anlvn|v
wn([n|[S||~|[oo|[c||o|=||v|en|al=S|o|allvllew|vllolt|c|mnlw|x|alolanllo|w|v|t|all~]|o
— ===l ===l =l ===l ==& s |o]|[S S |[S|[Sl|lv|F [ [alanlallaal|all==|=|—l=|Z|oa|w|=]lvllo|vnlvlsisisisististi[tlenllen|[en|[en][en]len]lenf[en|[aa][av ]| [ ][en][en
<
Sllallol|lvlsisallalle|s||w||eo
0| |[S[e~||oo||o|le|s||van|lall—=|S|ellalvll=|mlals|=|oll=le|=|s|t=|o|s|v|a|a]o
— === l=[==ll=l=l=l=]=[=l@|&|ellellv|vl|unl|un|]FFa|an|lalala|=]|—|—|[=]|=|[=Z]alallw|=v|lv|vl||st|xtititienllen|[en][en]len]en|[en]len][en ][]l |[ean ]| e[ [en ][ en
)
soollvleslellwla|vlls||—|—al| =
s (|| S| ||e||S ||| |n|a|=|2lFlelalolalvllo|xlalxloellal=]|e|e|t|n|a|—|=
— = || = === ===l == ===l /| |n|[OC||n|/|n|luvn|lTianllca|/lanlla|laa|—|[—|—||—|—l[—ll—llel=|[le Y ||ln|/|uvn|i i /cn]lcnl[enlen||en|[enl[enlen||en|[en[en [l la [ [ [ en
<
vlloal|lvlvnollollw|vle|a|—|em|on
(||| |looffd||d||S||S|[F|n|a=[2|allellv|xals/|als|allal|vlallo|e||o|<|an|—||o
===l === = === ||C|vn|[n v ||vn|titinn|A]AN|AN|A | —|[——||—|—[—=lan]|e|~|[C [V |ln|t|tianon|en|fenffenfjenfen|fenffenf[enfen|en [N AN AN [N
)
allaleo|n|allxl=lel|alol=cn|
||| |[S|F||n|al—S|ollallv|=|o/lallvlole|alw|vnl|alo|e||v|xt|a||—|o
===l = ===l === === |[v [T FiFn]n|[a][a ||| —|[—=|—=||—=|[—=l[—=l[n]|e|l=|[Clln|| (Tt iancn|cn]cni[enen||en|[enf[en[en ][ Ao jalaaa|a o
<
Sllale/|lall=|alalvvllo|t|a|n|v
Tl ||v]|s|looffe||w|=||SAa|n|a|=[S|alt|s|olollvallalvlalle|vnlalo|e||v|<|a|—||o
== === === == === ||| T[T ][N |[N|[N ||| ||~ ||[—=[|[—||—=||—=|[—][x0||||[Clln|X|F|/cnan]en|fen]fenffen(en||en |[en [N AN [N [N AN AN || AN |
wn
sSllosllollallolloltvll=|wv|a] <o
aflavn||S||S|e|@||s||ellvlanla|l=|S|vlw||o|lvllalall=|w|vlalavlanlo|w|v| ||~
— | —= == l—=l[= ===l === = E e[S |F [ttt [l ]en|[a]Qla][Q|=]|=|=|[=]=|a]lw]= | |[ollvn|t|anlanlan|anlalanlon|lalajlalajaljlalajallallalaljaljcallaljedjc)]ea
S
villon ool |[vlal|vo|<| <o
v |S|s|elvn|allal=|S|lell=xlallellolale/|vlalavlanlo||e||o|x|a||—|o
— ===l = ===l === === ][S eS|l [[F[Flallala|[a]|aQlla|[Ql| === ||[=]Zllw|~|[vllvlwvn|<t|t|anlaln|]anlalalallajaljalallallajallallaljcaljcallaljoaloclcljo
w
dfla|s|o|ls|vlol|l=|alw|v|ln|v
mlav|de|r SO lvn/|allal=Se|lv|allst|—=le|w||vllon|o|||—=lw||v|<|c|—
===l = ===l [=l=l=]=[=]E]lalelT|vn|xalalan]|alan|a|alallal=l|=|—|=ll=|lallwl|=|vllollun|lt|al|alaa]lalajlalajaljlalajallalajallallcalaljlallalja)odicl]ea
S
Slla(s|altallolt=|olals|alle|e|le
Al lo|aala|a|elsvnt|a|Ql=|c|allol|l=l===lclc|x!|=||| =/l <|c|—
=== === === = === === R e S llwn s [l [ Fenl[enlen|[a[Qlla| == | === lla el e v st | st len |l llen e [a [ ala[ad e e[ v e [ev v ev [ ev el e v e [ ew
w
=lafelloll=llella|=lw|=ala|t||=|=—|=
AN|en|jnjic~||o||w|||an|fo|fco|lts|n|TFin||aN||—||D||R|cn|[o|[O||[D||D||D||S||V||—|o|T|—|[||[C||F ||| —
=== === === = === === ][R |un|F|[anan|an|can|an|n||A|A|]AN|[—||—||—|[—[—|D][|X|[ O[T |[F [N AN N[O [N AN AN [N AN [N [en
S
villoslslfeoltlvlollvlal=ao|on|a|aln
a|anf[ve||E|[w|w|d|w|N||s|n|Fllallall—|o|lallo|lvlalalle|s|s/lvl|aljav|alo|s|t|on|l—]o
— ===l === ]= == ][= === [=[=]=a[@|[Sllnls|[a|an|anlanlan|al|a]lal]|=|—||=]|—|=|[Z]w|=]vlun|t|tal]|n|aalalalajaalallalaljallallajlcajallaljojofcle
wn
diafovulvnlo=|alallelolo|le||vln|<|v
A ||n]o|es|@|w|w|w|S|S|S||F|a|all=S|ellelt=ala|ellv|stalalvllanlo|s|vlon|—|o
== === === === [ == === ][]~ |[Ol[F [n|en|[cn|[en |en ||| |[N [N || — || = |[—=||[—= || = ||R|[[O ||V ||F|[F [ [N ||| N[N N[N AN AN N[N [
S Y A S R S R R R S R R R S RS S R S R R R S RS R R R R R R R R R KR R R R G =G R =3 e = =3 e = e = e e e D= e
el Sl s|S|law|sS|(S|lalv|(s|S|alv|c||S|a|w|s|Sla|v|s|S|alv|c|S|a|v|c|S|a|v| e
ST =] === Q|a|a|aj@a|a|am|F]r|s|s]|n|n]n|n|S|e|e|e|R|s||~|@|w|x|e|S|a|aa|S(SSS2]==m82]8a 2|22 (ITZ|e|e|e




6
7
5
3
2
2
2
1
1
1

157.5||7

160.0(/6

162.5|4

165.0(2

167.5|]2

170.0/[2

172.5||1

175.0|1

177.5||1

180.0||1




139
126
114
100
85
80
69
55
43
34
28
27
25
23
21
18
15
13
11

139
127
115
97
81
74
71
58
46
37
29
25
24
22
20
17
15
13

139
128
116
96
77
66
67
60
49
40
32
25
22
21
19
17
15
12
11

139
129
117
94
74
59
57
59
51
42
34
27
22
19
18
16
14
12
10

139
131
117
93
72
55
46
47
50
43
36
29
23
18
16
14
13
11
10

139
132
117
93
71
52
38
34
37
41
37
30
24
18
13
11
10

139
133
117
93
70
50
34
25
21
28
35
31
25
19
14

139
133
117
93
69
49
31
18
16
21
27
29
23
19
14
10

139
134
117
92
69
48
29
14
13
16
21
25
19
14
12

0
0
0

(=

(=

(=

139
135
118
94
71
49
28
11
10
13
15
19
16

139
135
119
95
71
49
27
10
11
13
10

139
136
120
95
72
49
25

o
o
o

0
0
0
0

S

139
136
120
96
72
49
25

139
136
120
96
72
49
25

139
136
121
97
73
50
27
10
12

122

100 |98
77
54
35

139
136
75
52
30
12
13
16
19
23
18
13
o
0

139
137
123
18
17
22
27
33
27
19
14
10

0

0
0

S

139
137
125
101
78
56
39
25
21
27
36
38
31
24
19
14
0
0

139
136
126
102
79
59
43
32
30
38
42
41
34
27
21
15
10

(=)

o
0

139
136
126
103
81
61
48
45
44
46
48
41
34
28
21
15
10

139
135
127
105
84
65
59
56
56
55
47
41
34
26
19
14
12
11

0
0

139
134
127
107
86
72
66
66
63
54
47
40
32
24
18
15
14
12
10

139
133
126
109
90
76
73
72
62
54
47
38
29
22
18
17
15
13
11
9
8
7
6
5
4
3
2
2

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1
1
1
1
2
3
5
4
4
3
2
2
1
1
1
1
1
1
1
1
1

242.5(245.0(247.5|250.0/252.5/|255.0/(257.5/|1260.0/|262.5|[265.0/(267.5|(270.0|(272.5|[275.0|(277.5|{280.0|[282.5|[285.0|[287.5|[290.0([292.5|[295.0([297.5|(300

139
133
125
110

0.0

2.5

5.0

10.0 |92
12.5 |80
15.0 ||78
17.5 |70
20.0 |61
22.5 |53
25.0 |43
27.5 |34
30.0 |26
32.5 |21
35.0 |20
37.5|]18
40.0 |16
42.5 |13
45.0 ||11
47.5 |9
50.0 ||8
52.5 |7
55.0 ||6
575 |5
60.0 |4
62.5 |3
65.0 |3
67.5 |2
70.0 |2
72.5 |1
75.0 ||1
77.5 |1
80.0 |1
8251

7.5

85.0 |1

87.5|1

90.0 |1

92.5 |1
95.0 |1
97.5 |1
100.0|1

102.5(|1

0

105.0|1
107.5||1
110.0/1
112.5||1
115.0/1
117.5|]2
120.0(3
122.5|)5
125.0()5
127.5||4
130.0/3
132.5)]2
135.0/12
137.5|]2
140.0/[2
142.5|]2
145.0|]2
147.5|1
150.0|1
152.5(|1
155.0|1




157500t ft o Jo o o Jo o Jo fo fo fo Jo fo Jo fr [ fpJrfp
16001 1 o o o o o o o o o Jo o Jo o o Jo o o [ I Jp [ p
162500 o o o o o o o o o o o o o o o o o o o o o o o
165000 o o o o o o o Jo o o o o o o o o o o o o o o o
167500 o o o o o o o o o o o o o o o o o o o o o o o
170000 o o o o o o o o o o o o o o o o o o o o o o o
17250 o o o o o o o o o o o o o o o o o o o o o o o
175000 o o o o o o o o o Jo Jo Jo Jo o o o o o o o o o o
177500 o o o o o o o o o o o o o o o o o o o o o i o
180.00 o o o o o o o o o Jo o o o Jo o Jo o Jo i I Ip Ipp
Table. Measurement results of the main luminous parameters
Luminous flux Input power Luminous efficacy LOR DWFF {“gl::)l)l nous intensity
225.4Im 7.30 W 30.9 Im/W 100.0 % 91.0 % [141 cd
Table. Electrical parameters during the light measurements.
Pin PF Vin If

Value 7.279 W 0.4190 2300V 0.0750 A

St.dev. 0.07 % 0.00 % 0.00 % 0.00 %
Table. Maximum Luminous Intesity and its direction
Iv ||g C plane
194 cd [15.0° 130.0°

Table. Beam widths at tw

o perpendicular planes

Beam angle, FWHM, 50% (deg)

Beam angle, 10% (deg)

Effective beam direction from g=0

C0-180

33.3°

170.8°

-0.8°

C90-270

76.4°

97.5°

28.7°




Figure. Polar curve of the angular Luminous Intesity distribution at two perpendicular C planes and at C plane with maximum Luminous
Intesity.
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Figure. Luminous Intesity distribution in cartesian diagram at all measured C planes.
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Figure. Isocandela as a function of C plane at gamma angle with maximum luminous intensity
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Table. Zonal lumen summary

Lumens Relative lumens (%)
0-20 40.30 17.88
0-30 73.80 32.74
0-40 107.90 47.87
0-60 165.30 73.34
0-80 196.90 87.36
0-90 205.00 90.95
10-90 192.70 85.49
20-40 67.60 29.99
20-50 98.90 43.88
40-70 76.40 33.90
40-90 97.10 43.08
60-80 31.60 14.02
60-90 39.70 17.61
70-80 12.60 5.59
80-90 8.10 3.59
90-110 9.40 4.17
90-120 12.40 5.50
90-130 14.90 6.61
90-150 18.60 8.25
90-180 20.40 9.05
110-180 11.00 4.88
0-180 225.40 100.00




Table. Cumulative and Zonal luminous flux

|gamma (deg) Zone Flux (Im) [Sum Flux (im) [Zone Flux (%) [Sum Flux (%)
[0.0 0.0 0.0 0.0 0.0
2.5 1.7 0.8 0.7 0.4
5.0 3.2 3.3 1.4 1.5
7.5 4.6 7.2 2.0 3.2
10.0 5.6 12.3 2.5 5.5
12.5 6.5 184 2.9 8.2
15.0 7.1 25.2 3.2 11.2
17.5 7.6 32.5 3.4 14.4
20.0 7.9 40.3 3.5 17.9
225 8.1 48.3 3.6 21.4
25.0 8.4 56.6 3.7 25.1
27.5 8.7 65.1 3.8 289
30.0 8.7 73.8 3.9 327
32.5 8.6 82.4 3.8 36.6
35.0 8.5 91.0 3.8 404
37.5 8.5 99.5 3.7 44.1
40.0 8.3 107.9 3.7 47.9
42.5 8.1 116.1 3.6 51.5
45.0 7.9 124.1 3.5 55.0
47.5 7.6 131.8 3.4 58.5
50.0 7.3 139.2 3.2 61.8
52.5 6.9 146.3 3.1 64.9
55.0 6.6 153.1 2.9 67.9
57.5 6.1 159.4 2.7 70.7
60.0 5.7 165.3 2.5 73.3
62.5 5.2 170.7 2.3 75.7
65.0 4.8 175.7 2.1 78.0
67.5 4.3 180.2 1.9 80.0
70.0 3.9 184.3 1.7 81.8
72.5 3.5 188.0 1.6 83.4
75.0 3.1 191.4 1.4 84.9
77.5 2.8 194.3 1.2 86.2
80.0 2.5 196.9 1.1 87.4
82.5 2.2 199.3 1.0 88.4
85.0 2.0 201.4 0.9 89.3
87.5 1.8 203.3 o8 90.2
90.0 1.6 205.0 0.7 91.0
92.5 1.5 206.6 0.7 91.7
95.0 1.4 208.0 0.6 92.3
97.5 1.3 209.3 0.6 92.9
100.0 1.1 210.5 o5 93.4
102.5 1.0 211.6 o5 93.9
105.0 1.0 212.6 0.4 94.3
107.5 0.9 213.5 0.4 94.8
110.0 0.8 214.4 0.4 95.1
112.5 0.8 215.2 0.4 95.5
115.0 0.7 216.0 o3 95.8
117.5 0.7 216.7 0.3 96.2
120.0 0.7 217.4 0.3 96.5
122.5 0.6 218.1 0.3 96.8
125.0 0.6 218.7 0.3 97.0
127.5 0.6 219.3 [0.3 97.3
130.0 0.6 219.9 o2 97.6
132.5 0.5 220.4 o2 97.8
135.0 0.5 220.9 o2 98.0
137.5 0.5 2214 o2 98.3
140.0 0.5 221.9 o2 98.5
142.5 0.4 222.3 o2 98.7
145.0 0.4 222.8 o2 98.8
[




147.5 0.4 223.2 0.2 99.0
150.0 0.4 223.6 o2 99.2
152.5 0.3 223.9 [lo.1 99.4
155.0 0.3 224.2 [lo.1 99.5
157.5 0.3 224.5 o1 99.6
160.0 0.2 224.8 o1 99.7
162.5 0.2 225.0 o1 99.8
165.0 0.1 225.1 o1 99.9
167.5 0.1 225.2 0.0 99.9
170.0 0.1 225.3 [[0.0 100.0
172.5 0.0 225.3 0.0 100.0
175.0 0.0 225.4 [[0.0 100.0
177.5 0.0 225.4 [[0.0 100.0
180.0 0.0 225.4 [[0.0 100.0




Figure. Cumulative luminous flux
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Table. Luminance at different angles based on the defined luminous areas and measured luminous intensities.

C0 C 45 C 90
g0 24149 24149 24149
g45 9620 7809 32589
g55 10515 7555 34485
g 65 12148 6507 30474
g75 16813 6437 23647
g 85 31200 11302 16162




UGR table

Ceiling 70 70 50 50 30 70 70 50 50 £
Walls 50 30 50 30 30 50 30 50 30 30
Floor 20 20 20 20 20 20 20 20 20 20
Room size Viewing direction at right angles to lamp axis | Viewing direction parallel to lamp axis
X ¥
2H | 2H 131 194 186 199 204 244 257 249 262 2687
IH 213 226 219 231 237 264 276 269 281 287
4H 229 2471 234 246 252 272 284 278 239 295
&H 246 257 251 262 268 278 288 283 294 300
28H 254 265 260 270 276 279 290 285 295 301
12H 263 273 269 278 285 281 291 287 296 303
4H | 2H 134 196 190 201 207 243 255 248 260 266
3H 215 225 221 230 236 265 2715 270 281 287
4H 230 239 236 245 251 274 283 280 239 295
6H 248 256 254 262 269 281 289 287 295 302
aH 259 266 265 272 279 284 292 200 297 304
12H 29 2Zre 215 282 289 287 293 203 300 306
8H | 4H 232 239 238 245 252 275 282 281 288 295
&H 250 256 256 262 269 283 289 289 295 302
aH 260 266 267 272 219 287 293 294 299 306
12H 272 277 219 284 291 202 207 298 303 311
12H | 4H 233 239 239 246 252 275 281 281 238 294
6H 250 256 257 262 269 283 289 200 295 302
28H 261 266 267 272 280 238 203 204 209 307
CU table
RC 80 70 50 30 10
RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20
0 Wi A% A7 A7 113 113 113 113 106 106 106 100 100 100 94 94 94
1 90 86 83 80 90 86 83 80 86 84 81 87 84 82 87 85 83
2 86 79 74 69 8 78 74 69 78 74 70 o 74 70 774
3 81 72 66 60 80 72 66 b1 71 b5 61 70 65 61 69 65 61
4 76 b6 59 54 75 B BF 54 64 58 54 63 58 54 62 57 54
5 72 61 53 48 70 60 53 48 59 53 48 56 52 48 56 51 48
6 68 56 49 43 66 56 48 43 54 48 43 53 47 43 52 47 43
i 64 52 44 39 62 51 44 39 50 44 39 49 43 39 48 43 39
8 60 48 41 36 59 48 41 36 47 40 36 45 40 35 44 39 35
9 57 45 38 33 56 44 38 35 43 37 33 42 37 32 41 36 32
10 54 42 35 31 55 42 35 30 41 34 30 40 34 30 39 34 30
100+
- Mounting height H (m)
W25
4.0
M 60
g m2o
5 — RC=70% RW=50%, RF=20%
3
= ] — — RC=30%, RW=30%, RF=20%
Target illuminance
on the working plane: 500 b
2 Working plane height
'I:D '100 I'IDDCI 3000 from the floor: 0.85m
Area of room (m2)




WEC table

RC 80 70 50 30 10

RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20

1 467 317 181 58 452 308 176 56 288 166 53 26.8 155 50 246 143 46
2 445 291 161 50 43.0 282 157 49 264 148 46 245 138 43 225 127 40
<] 424 269 146 44 409 26.1 142 43 244 134 4.1 226 125 39 207 115 36
4 405 25.0 133 40 389 242 129 39 226 122 37 209 114 35 191 104 3.2
51 387 234 123 37 372 226 119 36 211 112 34 185 104 31 178 96 29
6 37.0 220 114 34 o8 258 11 33 19.8 104 31 183, 96 29 166 88 26
7 355 208 107 3.2 341 201 104 3.4 187 97 29 TH28 900 257 156 82 24
8 341 198 101 30 327 19.1 98 29 1F 91 2 162 84 25 147 76 22
9 328 188 96 28 315 182 93 27 168 86 25 154 79 23 128, 31 24
10 316 180 92 27 303 174 89 26 160 82 24 146 75 22 13.2 67 19

CCEC table

RC 80 70 50 30 10

RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20

1 1044 966 896 832 431 392 357 325 141 126 11.2 68 60 53 21 18 16
2 102.0 881 76.6 69 429 359 301 25.2 132 106 84 64 5.2 4.1 206 1.6 13
3 98.7 80.0 B56 54.0 421 328 255 196 123 9.1 &4 6.1 45 3.2 19 14 10
4 946 724 56.1 436 408 298 216 15.2 114 7.8 49 57 40 25 18 13 08
5 90.1 65.2 47.8 350 393 269 181 116 105 6.6 3.6 54 35 20 1 S22 0
6 853 585 406 27.7 376 242 151 85 97 57 27 oy A i M 16 11 096
7 804 524 342 214 35 210 “125; 59 89 48 1.8 48 28 13 16 10 05
8 756 46.7 285 16.1 338 194 102 3.7 82 41 1.2 45 25 10 15 09 05
9 709 415 236 114 320 173 81 18 75 34 06 42 22 08 14 08 04
10 664 36.8 1971 74 301 153 B3 D2 69 25 0.1 39 20 06 13 08 03




CONE DIAGRAM

- Cone is limited by the beam angle at the planes of C0 and C90

- H = Mounting Height

- D = Cone diameter

- Ev Edge = Illuminance at the edge of the cone of the C0/90 plane
- Ev Center = Illuminance at the center of the cone

H {m) | Width | Ev at edge

Evatg=0 C0-180 C90-270 s
0.50m | 0.27 m | 0.44m |

508 Ix 254 Ix 254 Ix

1.0m | 0.53 m | 0.89 m | o

136 Ix 68 Ix 68 Ix -

2.0m| 1.1m]| 1.8m]| ol

35 Ix 7 Ix 7 1x o TR
3.0m| 1.6 m| 2.7m| 2 e 5
15 Ix 7.7 Ix 7.7 Ix - [l
40m| 24m] 3.5m] _ ol .
8.7 Ix 441x 441x 5 [le
5.0m| 2.7m| 4.4m | & b 5
5.6 Ix 2.8 1x 2.81x - °

Beam angle determined by Field lluminance, Ev(0deg)*50%. C0-180: 29.9 deg, C90-270: 47.7 deg
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Horizontal isolux
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lllumination uniformity figures at the perpendicular plane to the lamp axis.
Mounting height of 0.60 m.

C rotation of 0.0 deg. Gamma rotation of 0.0 deg.

Maintenance factor = 1.00.

Nr of lamps: X =1 pcs, Y =1 pcs.

Distance between lamps: X = 1.00 meters, Y = 1.00 meters.



¥ (m)

-1.0 —0.5 0.0
X (m)
Total Lumen drift (35) | -7.62
1.000-
5
= 0.980-
wn
3
2
IE 0.960-
o
a
Z 0.940-
i
a
o
0.920-, 1 1 1 | I 1 1 |
0.0 50 100 150 20.0 25.0 30,0 35.0 40.0
Time (min)
Total Luminous efficacy drift (%) | -0.68
1.002

Relative Luminous effic

=} =] =] =] =
w0 w [¥=] w %
o w =} =1

ra B =3} [55)

1 1 1 1 1

0

.0 5

15.0 20.0 25.0 30.0 35.0 40.0
Time (min)

1
10,0

775,
_ 620
720 =
o 465
640 H
o
— ’_E= 310
{560 3 /| N
=155 N
J1ag0 Alang ¥ axis \\ i
.. EE o _Along X axis g
-q.0-0.8-0.6-0,4—0,2 0.0 020406 08 1.0
400 Position (meters)
4320
Average Ev: 94 Ix
{240 | Uniformity: 0.36 %
Max Ev: 775
160 i
Min Ev: 0.34 Ix
80
Power Consumption: 0.01 kW
0
0.5 10

Stabilization time (min) | 36.5

Total CCT drift (K) |0 Total ceu'v' drift |0

1.000-

0.5000-

= 0.000
o]
o

-0.5000-

-1.000-, |
0.0 50

1
10.0 15.0 20.0 25.0 30.0 35.0 40.0
Time (min)

Total Input Power drift (%)

-6.98

Input Power (W)

7.200-, 1 1 1 1 1 I 1 1
0.0 5.0 10.0 150 20.0 25.0 30.0 35.0 40.0

Time (min)



