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OZET

Bu c¢alismada aydinlatma tasarimina iligkin genel bilgiler verilmistir. Aydinlatma

tasarimindaki yontemler ve yazilimlar incelenmistir.

Caligmamizda teknolojik gelismelerin aydinlatma programlarina etkileri, giliniimiizde
kullanilan aydinlatma programlari incelenmistir. Bu programlar ile olusturulmus i¢ ve dis
aydinlatma gorselleri 6rnek olarak sunulmustur. Aydinlatma tasarimi uygulanacak olan

Stileymaniye Cami ile ilgili mimari bilgiler verilmistir.

Tezde Siileymaniye Cami’sinin uygulamaya yonelik olarak dis aydinlatma tasarimini
olusturmak ve bu tasarimin aydinlatma programi araciligi ile gorsellerinin olusturulmasi

hedeflenmistir.

Simiilasyon caligmasinda hangi programin kullanilacag ile ilgili secim kriterleri belirtilerek,
simiilasyon c¢alismasinda kullandigimiz relux programinin kullanimu ile ilgili detayli bilgi

verilmigtir.

Siileymaniye Cami’sinin dis aydinlatma tasariminda gévde kismu igin yesil 151k, minarelerde
sar1 151k, kubbe altindaki govde boliimleri i¢in beyaz 11k kullanilmistir. Aydinlatma tasarimi
relux programina aktarilarak gorseller ve aydinlatma hesaplar1 olusturulmustur. Boylece
gercek bir tarihi yap1 iizerinde dig aydinlatma tasariminin dogru bir bigimde gergeklestirilmesi

saglanmistir.

Anahtar Kelimeler: Siileymaniye Cami, aydinlatma programi, relux, aydinlatma

simiilasyonu.
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ABSTRACT

In this study general information of lighting design is given. Methods and softwares of

lightning design are analyzed.

In our work; the effects of technological developments to lighting programmes and the
lighting programmes which are used nowadays have been analysed. Inside and outside
lighting visuals formed by these programmes have been presented asexamples. Achitectural
information about Suleymaniye Mosque, where the lightening desing is supposed to be

performed, has been presented.

In thesis forming the outside lighting design of Suleymaniye Mosque and forming the

visuals of this design through the lighting programme are planned.

Specifying the selection criterias about which programmes to be used In the simulation work,
the detailed information ,about the usage of relux programme we used in simulation work, has

been given.

In the outside lightening design of Suleymaniye Mosque; green light for the body part, yellow
light in minarets, white light for the body parts under the dome have been used. By transfering
the lightening design into relux programme, visuals and lightening calculations have been
formed. So it was achieved to realize an accurate exterior lighting design on a historical

building.

Keywords: Siileymaniye Mosque, lighting programme, relux, lighting simulation.



1. GIRIS

Aydinlatma kesin tanim ile, nesnelere, ¢evrelerine ve ufak ya da biiyiik bolgelere, bunlarin
goriilebilmesi i¢in, 151k uygulamaktir. 1913 yilinda kurulmus olan ve bu giin kendi alaninda
tam yetkili bir kurulus olan Uluslararas1 aydinlatma Komisyonu'nun (CIE-Comission
Internationale de I’Eclairage) eski ve yeni sozliikklerinde de aydinlatma, ayni bigimde

tanimlanmistir (Aydinlatma, PLD say1 6).

Aydinlatma; insanhigin tarihi kadar eski olmakla birlikte, en O6nemli gereksinimlerinden
biridir. Ik aydinlatma arac1 olarak kullanilan mesale ile giiniimiiz halojen lamba, projektor ve
reflektor aygitlar1 arasinda, aydinlatma ve aydinlatmada kullanilan elemanlar agisindan ¢ok
Oonemli tarihi siire¢ yasanmuistir. Bu tarihi siire¢ igerisinde, teknolojinin gelismesiyle birgok

degisim yasanmistir (Oguz ve Isik).

Aydinlatma teknigi, aydinlatan 15181 tayfsal (spektral) ve 1sikolciimsel (fotometrik) tiim
ozelliklerini; nesnelerin 15181 yansitma, yutma ya da geg¢irme ile ilgili tiim 6zelliklerini bir
biitiin olarak ele alan ve bunlari, gorsel algilama gereksinimine gdre kullanma yollarim
belirleyen bir tekniktir. Aydinlatma teknigi boylece en uygun goérme kosullarini saglarken,

bunun, en az harcama ile gerceklestirebilmesini de olanakli kilar (Aydinlatma, PLD say1 6).

Yani aydinlatma, ¢ogu kez disiiniildiigi ve uygulandigi gibi, yeterince 151k yakarak
karanliktan kurtulmanin ya da kendinden 1sikli nesnelerle ¢evreyi siislemenin ¢ok oOtesinde,

belirli bir teknigin uygulanmasini gerektiren énemli bir olaydir (Aydinlatma, PLD say1 6).

Gerek bireylerin 6zel isteklerine cevap vermek ve gerekse normal ve olaganiistii durumlar
karsisinda bulunan toplumlarin ¢esitli sorunlarini ¢6zmek amaci ile iyi aydinlanmak bir

zorunluluk halini almistir.

Iyi bir aydinlatma ile 6zet olarak asagidaki yararlar saglanir:

e (Goziin gérme yetenegi artar,

Go6z saglhig korunur,

Kazalar azalir,

Yapilan igin verimi yiikselir,

Ticarette is hacmi biiytir,



e Ekonomik potansiyel artar,
e Giivenlik saglanir,

e Estetik hislere ve konfor gereksinimine yanit verilir (Ozkaya, 1998).

Aydinlatma 15181n kdkenine gore dogal ve yapay aydinlatma olmak {izere ikiye ve aydinlatilan

yere gore de i¢ ve dis aydinlatma olmak iizere ikiye ayrilabilir.

Dogal aydinlatma dogal 15181n en uygun sekilde dagitilmasi ile ugrasir. Ayrica dogal 15181n
yapay 1sikla birlikte kullanilmasi konusu ve ekonomik kosullarin saglanmasi i¢in binalarin

yerlestirilmesi ve projelendirilmesi sorunlar1 da dogal aydinlatmanin konulari igine girerler.

Yapay aydinlatma bugiin hemen hemen yalmz elektrikli 151k kaynaklari ile temin edilir.
Kullanilan kaynaklara gore bu aydinlatma akkor telli lambalarla aydinlatma, desarj lambalari

ile aydinlatma ve fliioresan lambalarla aydinlatma gibi alt tiirlere ayrilabilirler.

I¢ aydinlatma kapali yerlerin aydinlatilmas1 olup, bu aydilatma tiiriinde tavan ve duvarlar
yansitma yolu ile calisma diizlemine 151k gonderirler; dolayisiyla calisma diizleminin

aydinlanmasina yardim ederler.

Di1s aydinlatma acgik yerlerin aydinlatilmasi olup bu aydinlatma tiiriinde aydinlatilacak yiizey,
Ornegin yol ortiisii, genel olarak 11k kaynaklarindan gelen direkt (dolaysiz) 1siklar tarafindan

aydinlatilir (Ozkaya, 1998).

Bina dis yiizeylerinin aydinlatilmasinin esas amaci, bina seklinin istenen amaca uygun
(turistik veya ticari) sekilde vurgulanmasidir. Bu amaca ulasilmaya calisilirken de binanin
mimari Ozelliklerinin bozulmamasina ve yapilan aydinlatmanin c¢evrede rahatsizlik

yaratmamasina biiyiik 6zen gosterilmelidir (Onayligil).

Tiirkiye tarihi ve kiiltiirii ile birgok medeniyete ev sahipligi yapmis ¢ok 6nemli bir konumda
yer almaktadir. Bu medeniyetler, yasadiklar1 donemleri yansitan, kiiltiirel miras sayilabilecek
bir¢ok tarihi yapiy1 giiniimiize birakmislardir. Tarihi yonden zengin bir kiiltiirel mirasa sahip
olan {ilkemizde bulunan bazi eserlerin iyi ve dogru bir sekilde aydinlatilmasi, bu yapilarin,
giiniimiizde tanitilmasi ve yeniden kullanilabilirliginin arttirilmast i¢in olduk¢a Onemlidir

(Oguz ve Isik).



Tarihi eserler ve anitlarin anlam ve yapilarina uygun aydinlatilmalari sehrin Onemini
vurguladig1 gibi gelen yabanci kisilerin ilgisini ¢ekmesi agisindan da ¢ok onemlidir. Tarihi
eser ve anitlarin geceleri aydinlatilmalari onlarin tarihi ve turistik degerlerini ortaya ¢ikarir ve

sehre gelen turist sayisinin artmasina neden olur.

Tarihi yapilarin restorasyonu sirasinda, yapinin 0Ozgiinliigiine uygun birgok projeler
yapilmaktadir. Bu projelerin en Onemlilerinden biri de aydinlatma projeleridir. Yapilan
aydinlatma projelerinin yapinin 6zgiinliigiine uygun, ancak teknolojinin tiim imkénlarinin
kullanilarak yapilmasi bu tarihi yapilarin islevselligini arttiracak en Onemli etmenlerden
biridir. Tarihi yapilarda uygulanacak i¢ ve dis aydinlatmalarda dikkat edilmesi gerekli en
onemli husus, bu yapilarin tagidig: tarihi 6zelliklerinin iyi yansitilmasidir. Aydinlatmanin iyi
yapildig1 durumlarda, bu yapilar insanlar iizerinde oldukca biiyiik etki birakmaktadir (Oguz ve

Is1k).

Tarihi yarimada’daki yapilarin biliyiik ¢ogunlugunu dini yapilar ozellikle de camiler
olusturmaktadir ve bu yapilar genellikle Osmanli Dénemi’nde yapilmis yapilardir. Bu
yapilarda aydinlatilacak kisim olarak, girislerin oldugu ana cephenin yani sira, serefeleriyle
birlikte minareler ve yapinin iizerindeki kubbe ve alin kisimlar1 6ne ¢ikmaktadir (Kasli,

2007).

Bu calismada, Istanbul’daki tarihi mekanlardan biri olan Siileymaniye Cami’sine dis
aydinlatma tasarimi yapilarak, bu tasarimin aydinlatma programinda simiilasyonu yapilmistir.
Simiilasyon agamasinda elde edilen goriintiiler araciligi ile tasarimin uygulamaya gecirilmesi

hedeflenmistir.
Bu ¢alisma;

e Mimaride aydinlatma tasariminin yeri

e Bilgisayar teknolojilerinin mimaride aydinlatma tasarimina entegrasyonu

e Aydinlatma tasariminda kullanilan programlar
e Siileymaniye Camisi

Ile ilgili bilgiler igermektedir.



2. AYDINLATMA TASARIMI

Aydinlatmada formiile edilmis ve standartlagtirilmis bilgiye duyulan ihtiyag, bu konuda bir
otoritenin olusumunu gerektirmistir. Aydinlatma konusunda uluslar arasi bir otoritenin
olusmasit 1900 yilinda “Uluslararas1 Fotometri Komisyonu”nun kurulmasiyla gergeklesmistir.
Daha sonra ortaya ¢ikan yeni gereksinimler ile etkinlik ve ugras alaninin genislemesiyle, bu
kurum statii degisikligiyle bugiinkii ‘Uluslararast Aydinlatma Komisyonu(CIE)’ adim
almistir(1913) (Sirel, 1996).

Aydinlatmada gelisim doneminin ilk belirtileri aydinlatma konusunu daha ciddi ve kapsamli
bir bigimde ele alan ¢alisma ve yayinlar olmustur. Isikla ilgili konularin yan1 sira, ylizeylerin
15181 yansitma, gegirme ve yutma Ozelliklerine de genis bir bigimde yer verilmeye ve
aydinlatma konusunu g6z, 151tk ve nesne lcliisii i¢inde ele almaya Ozen gosterilmeye

baslanmustir (Sirel, 1996).

Onceleri elektrik miihendisliginin bir alam gibi diisiiniilen aydinlatma konusu, mimarlik,
sehircilik ve miihendislik konularina 06zgii uygulama o6zelliklerine uzanan bir alana
yayimustir. Elektrik miithendisligine ek olarak degisik ‘aydmnlatmacilik’ adi altinda yeni bir

uzmanlik dal1 olusmustur.

Bugiin aydinlatmanin, Uluslararas1 Aydinlatma Komisyonu(CIE) tarafindan benimsenmis
olan tanimi, “nesnelerin ve g¢evrenin geregi gibi goriilebilmesini saglamak amaci ile 151k

uygulamaktir” (Sirel, 1996).

Aydinlatma tasarimi belli bir konu i¢in, aydinlatma teknigine uygun olusturulmus bir aydinlik
diizeni kurma c¢alismasidir ve mimari tasarima bagli olarak gelisir, ilerler. Aydinlatma
tasarim1  yapilirken, Oncelikle mimari tasarim incelenerek, mekan kullanicilarinin
gereksinimleri, ¢evresel ve mali acidan istekler/zorunluluklar belirlenmeli, mekanin estetik ve

mimari 0zellikleri ortaya konmalidir. Bu baglamda, aydinlatma tasarimi siirecinin agsamalari,

e Mekan ve kullaniciya iliskin gesitli veriler toplanmast,
e FElde edilen veriler baglaminda, aydinlatma konseptinin olusturulmasi ve aydinlatma

teknigi ol¢iitleri bakimindan ilkesel kararlar verilmesi,

e ilkesel kararlar dogrultusunda aydimlatma diizeninin kesinlestirilmesi ve aydinlatma

projesinin hazirlanmast



olarak siralanabilir (Celebi, 2007)

Aydinlatma tasarimi, insan goziiniin 151k ve renk gorme 6zelliklerinden, 151k kaynaklarinin,
lambalarin ve aydinlatma aygitlarinin tiirli 6zelliklerine; yiizeylerin ve gereclerin 151k
yansitma ve gecirme Ozelliklerinden, estetik ve mimari kavramlara; tirli Olgme
tekniklerinden, oldukca karmasik hesap bigimlerine uzanan, ¢ok genis bir alana yayilmis
bilimsel verilerden yaralanmaktadir. Konunun profesyonelce ele alinmasiyla, yeni bir
sektorsel yapilanma baslamistir. Onceleri aydinlatma eleman ve donatilarmin iiretim ve
pazarlanmasi1 amagli gelisen sektor, zamanla aydinlatma tasarimciligi kimligini iistlenecek bir
uzmanlagma siirecine girmistir. Glinlimiizde aydinlatma tasarimciligi, 6zellesmis bir uzmanlik
dali haline gelmekte, aydinlatma projesi de bu uzmanlik dali yiriitiicliliiglinde ele

alimmaktadir (Agcabay, 2001).

Mekén; belli bir amaca gore sinirlandirilmis ve fiziksek olarak birgok baglantisi olan
bosluktur. Isik ve golge ile, mekanlar daha algilanir, anlasilir hale gelirler. Isigin ve golgenin
dogru ve uygun kullanilmasi, mimarideki estetik algilamanin etkinligini arttirarak, duygu
yogunlugunun olusmasia neden olur. Pencereden igeri giren giines 15181 odanin iginde
dagilarak, o bdlgenin aydinlanmasini saglar. Eger biz gilines 1s18inin girdigi yerde veya yan
tarafta bulundugumuzda, o giines 1s181nin pencereden igeri siiziilmesinin bizde rahatlik ve
ferahlik hissi uyandiracagimi goriiriiz. Isik desenlerinin ritmik oyununu seyretmek veya
devamli gelis acis1 ve miktar1 degisen bir 151tk kaynagi nedeniyle herhangi bir objenin
farklilagtigin1 gérmek insanlara hosnutluk verir. Dogru aydinlatilmis bir mekanda bireyler
kendilerini coskulu ve neseli hissederler, fakat aksine dogru aydinlatilmamis bir mekanda ise,

rahatsiz ve huzursuz olmak kag¢inilmazdir (Demir, 2005)

2.1 Aydinlatma Tasariminda Kullanilan Geleneksel Yontem ve Araclar

Aydinlatma tasariminin mimari tasarim siireci i¢inde sorgulanmasi ve 1518in diger tiim
kriterlere olan etkisinin gozoniinde bulundurulmasi 6nemli bir tasarim girdisi haline gelmistir.
Tasarimcilar, bu baglamda 1518311 davranislarint ~ gozlemleyebilecekleri  teknikler

gelistirmislerdir (Agcabay, 2001).



Glinisigimi yapilarinda basariyla yorumlayabilen mimarlar, oncelikle kompleks gilinisigi
durumlarinin degisimi i¢in ge¢mis calismalarla karsilastirmali calismaya ve sezgilerine
giivenmislerdir. Dogal 151k, mekan deneyimini degistirme yetenegi ve Onceden tahmin
edilemezligi ile ¢ogu mimari ve kullaniciyr saskinliga diistirmistir Isigin kompleks ve
dinamik yapisi, mekanlarda heyecan verici ve tatmin edici sonuclar saglamaktadir. Fakat bu

aldatici, anlasilmasi ve sezinlenmesi gii¢ bir kalitedir (Agcabay, 2001).

Kahn, projelerinin tasarim siirecinde, doneminin belki de en uygun araclar1 olan biiytik 6l¢ekli
ic mekan c¢alisma maketlerinde, giines yerine enkandesan lamba kullanarak 15181
gorsellestirmis ve deneylemistir. Tasarimlarinda 151k ve golge etkilerine Onem veren
mimarlardan biri olan Frank Lloyd Wright, mekani grafik olarak calismis ve sorgulamustir.
Basarili karakalem ve renkli grafik ¢izimlerinde 15181 bir kameranin algilayacagi kadar basarili
betimlemistir. Yine giinisi1g1 ve yapay 151k dagilimim yaptigi eskizlerle analiz eden A. Aalto
da tasarim siirecinde 15181 geleneksel tasarim araglariyla sorgulamis olan mimarlardan biridir

(Agcabay, 2001).

Steffy, aydinlatma tasariminin araglarini nitelige ve nicelige iliskin olmak iizere ikiye
ayirmaktadir. Aydinlatmanin niceligine iliskin kararlar, aydinlik diizeyi hesaplarini
icermektedir. Bunlar, teknik hesaplama araglarinin kullanildigi standardize ve formiilize
veriler 1s181nda yapilan hesaplamalardir. Aydinlhigin niteligine iliskin kararlar i¢in ise Stefty,
kara kalem tarama ¢izimleri, renkli ilustrasyonlarin hem tasarim siirecinde, hem de miisteriye
projenin aktariminda faydali olacagini belirtmis, ancak ideal araglarin maket ve birebir

modeller olduguna dikkat ¢gekmistir (Steffy, 1990).

Yukarida sozii edilen aydinlatma tasarim ara¢ ve yontemlerinin yeterliligi, tamamen mimarin
ya da tasarimcinin 15181 yorumlama yetkinligiyle sinirlidir. Ciinkii 15181, ortamin yansitma
gecirme ve sogurma etkileri altinda nasil sonuglar verecegi tiimiiyle gorsellestirmeyi yapan ya
da yonlendiren kisinin kabullerine bagl olarak olusmaktadir. Bu baglamda, genel tasarim
siireci i¢cinde aydinlatma tasarimini gerektigi gibi sorgulayabilmek i¢in gelismis aracglara

ihtiyag duyuldugu goriilmektedir (Agcabay, 2001).



2.2 Aydinlatma Tasariminda Kullanilan Bilgisayar Teknolojilerine Genel Bakis

Gliniimiiziin gelismis ve konuya Ozellesmis yazilimlarinin ¢ikis noktasi, aydinligi tasarim
siirecinde bugiinkii anlami itibariyle nitelik ve nicelik olarak analiz edilebilme olanagini
sorgulamaktir. Aydinlatma tasarimi icin 6zellesmis yazilimlar, iic boyutlu grafik tabanh
gorsellestirmenin gelisim siireciyle paralel olarak bigimlenmistir. Giiniimiizde, hem ileri
diizey gorsellestirme yeterliligini hem de aydinlatmanin hesap diizeyiyle ilgili gerekliliklerini
saglayan programlarin gerisinde, sadece hesaplama diizeyinden baslayip, basit diizeyli grafik

model altyapis1 tizerine kurulanlara dogru yasanan bir gecis siireci vardir (Agcabay, 2001).

Aydinlatma programlarmin gelisim siirecinin baslarinda, Oncelikle mekan icinde farklh
noktalardaki aydinlik diizeylerinin hesaplanmasi igin basit bilgisayar yazilimlar1 gelistirmistir.
Gelistirilen bu tiir yazilimlardan biri, Geneva’da ‘SLI international’ adli firma tarafindan
distribiitorliigii yapilan ‘Windows’ tabanli bir yazilimdir. Kullanici, program sayesinde
aydinlatilacak olan mekan1 olusturup, secilen aydinlatma donatilarini ve kaynaklarini ag1 ve
pozisyonlarina uygun sekilde konumlandirabilmektedir. Program bu verilerle tavan, taban ya
da calisma diizlemindeki aydinlik diizeylerini ‘lux’ biriminde hesaplamaktadir. Bu program;
lambalarin 151k yayilim 6l¢limii i¢in kullanilan Avrupa standartlarinin hazirlanmasina katkida
bulunan Axel Stockmar ve meslektaslar1 tarafindan Almanya’da tasarlanmistir (Morgan,

1995).

Basit gorsellestirme yapan aydinlatma programlari, oda boyutlari, yararh diizlem yiiksekligi,
ylizeylerin yansitma c¢arpanlari, kaynagin 151k yeginlik diyagrami vb. etkenleri dikkate alarak
belli bir bicim ve formiillere gore, doseme, yararli diizlem, tavan, duvar vb. yiizeyler
tizerindeki aydinlik diizeyi hesabi yapabilmektedir. Hesaplama sonuglari, es aydinlik egrileri,
noktada aydinlik diizeyi gosteren tablolar, renklere gore aydinlik diizeyi degisimini gosteren
sekiller v.b bi¢imlerde sunulmaktadir. Bu tiir programlar ile ortamin 3 boyutlu sanal
goriintiilerini olusturmak ve 15181n ylizeylerdeki dagilimini goriintiilemek olanaklidir (Celebi,

2007).

Aydinlatma simiilasyonu yapan ileri diizey programlar, yukarida deginilen basit
gorsellestirme yapan aydinlatma programlari gibi, degisik etkenleri goz oniine alarak aydinlik
diizeyi hesabi yapabilmekte, hesap sonuglarini degisik bigimlerde verebilmektedir. Bu
gruptaki programlar sanal gorlintli olusturmadaki gelismislik diizeyi, 3 boyutlu grafik

algoritmalarinin gelismesiyle paralellik gostermektedir. Gergekci modeller iizerinde, 1s181n



yayillimimi gercekei sekilde modellemeyi hedefleyen bu programlar, 3 boyutlu modelleme
programlariyla veri aligverisi yaparak, nesnelere gercek¢i malzemeler atayarak, karmasik

geometri ve nesnelerde ¢alisma olanagi saglayan simiilasyon programlaridir (Celebi, 2007).

2.2.1 Aydinlatma Programlarinda Gorsel Gerceklik

Dijital gorsellestirme jenerasyonunun daha erken donemlerine, 1992’lere girildiginde, birkag
yansima etkisi ve malzeme kaplama, imajin sentetik etkisine ragmen gercekgi olarak
nitelendirilmesine yetmekteydi. Bugiin bir mekanin, her biri fotograf kadar gercek izlenim
veren, sasirtict farklilikta dijital goriintiileri elde edilebilmektedir. Yani fotografin verdigi
sonuglarin degiskenligi ile ‘iki boyutlu gorlintide gergekg¢ilik’ kavraminmi yeniden
sorgulatmaktadir. Burada s6z konusu gorsel kalite, artik foto — gerceklik degil, hiper —
gerceklik (hyper — realism) ya da gelismis — gerceklik (enhanced — realism) kavramlariyla
ortiismektedir (Agcabay, 2001).

Gergekei gorseller liretmede Oonemli bir problem, mimari c.a.d yazilimlarinin ¢ogu objeler
modelledikleri gibi 15181 da modelleyememeleridir. Kati model ve malzeme bilgisi konusunda
basarili olan bir¢ok yazilim, mimarlarin 151k konusunda beklentilerini karsilayamamaktadir.
Autodesk’in 3DStudio yazilimi veya 3D/Eye’in ‘Tripectives’ yazilimi, kullaniciya 11k
kaynaklarini yerlestirme, yonlendirme ve renk bilgisi ylikleme opsiyonlarini tanimaktadir.
Ayrica 151k demetinin genisligi, azalma orani gibi verilerini belirleyerek 151k yayilimim
kontrol altinda tutma olanagi vermektedir. ‘Rendering’” islemi boyunca, program, segilen
kamera pozisyonundan goriilebilen gdlge ve obje ylizeylerinde olusan golge tonlarini
hesaplayan bir dizi algoritmik islem yapmaktadir. Objeler birbirleri tizerine golge atarlar, 151k
seffaf objelerden gecer, parlak yiizeyler 151k patlamalar1 yaratir. Isik kaynaklar1 ve golge
ayarlariyla, belli oranda yayinik ortam 1s1g1yla, mimari tasarimlar i¢in orta diizey gercekci

imajlar elde edilebilmektedir (Agcabay, 2001).

2.2.2 Isik Simiilasyonu ve Isigin Davramislarimi Modellemede Kullanilan Yontemler

Isigin davranisi, mekanda yer alan, hem 1sik kaynaklari hem de ylizeylerin 1siksal



Ozelliklerine gore degisim gosterir. Bu degisimin gergekei bicimde hesaplanabilmesi i¢in ¢ogu
zaman karmasik matematiksel formiillerin kullanimi gereklidir. Bu formiillerin kisa siirelerde
hesaplanabilmesi ise bilgisayar teknolojileri ile olanakli olmustur. Bu baglamda, bilgisayar
teknolojilerinin gelismesi ile belli hesaplamalara dayanan 11k simiilasyonu gorsellestirmeleri
glindeme gelmis, mekanlarda 15181in davranisinin gorsellestirilmesi olanakli olmustur (Celebi,

2007).

Modelleme programlarinda, ylizeylerin 15181 nasil yansitip, yayimladigini aciklamak icin iki
genel golgeleme algoritmasi kullanilmaktadir. Bunlar lokal aydinlatma algoritmalar1 ve global

aydinlatma algoritmalaridir (Ashdown, 1996).

Lokal aydinlatma algoritmalari, sadece her bir tekil yiizeyin kaynaktan gelen 15181 nasil
yansittig1 ya da yaydigim1 tanimlamaktadir. Yani, sadece 151k kaynaklarinca yayilan 151k, tekil
objelerin aydinlama hesab1 i¢in kullanilmaktadir. Objelerin 1sikla etkilesim halinde oldugu
fiziksel gergegi gz ardi edilmektedir. Lokal aydinlatmada; objelerin iizerine diisen 15181n bir
kismini tekrar yansitarak mekan i¢indeki aydinlatmay1 etkilediklerini dikkate almadigindan,
direk 151k almayan yiizeyleri karanlik olarak hesaplamaktadir. Bu durumda lokal aydinlatma

modeli fiziksel olarak yanligtir (Ashdown, 1996).

Isik yalnizca kaynagindan obje yiizeyine dogru, oradan direk olarak gozlemcinin goziine ya
da kameraya dogru yolculuk yapmamaktadir. Isik ortam i¢inden gegerken, yansima, kirilma,
dagilma, yayilma, kutuplasma, kirinma ve yutulma etkilerine maruzdur. Dogruya yakin
goriintiiler elde etmek i¢in, sadece 151k kaynaklarini degil, ortamdaki ylizey ve objelerin de
1s1kla etkilesimini dikkate almak dnemlidir. Yiizeyler arasindaki 1gik hareketlerini dikkate alan
aydinlatma algoritmalari, global aydinlatma algoritmalar1 olarak adlandirilmistir (Ashdown,

1996).

Bir mekanda 15181 davranigina bagl olarak, tiim 1gik-nesne etkilesimlerini yakalayabilmek ya
da bunlar1 uygun siireler i¢inde hesaplayabilmek olduk¢a zordur. Bu baglamda, analitik
hesaplara dayanan ve bazi 151k etkilesimlerinin g6z ardi edilmesi ile elde edilmis degisik
yontemler gelistirilmistir. Giiniimiizde, 3 boyutlu modelleme ve aydinlatma programlarinda

yaygin olarak kullanilan yontemler,

e Isin Izleme (ray tracing) ve

¢ Yaymim (radiosity)
gibi iki grupta ele alinabilir (Celebi, 2007).
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2.3 ileri Diizey Isik Modelleme Yéntemleri

Isin izleme (ray tracing): Isin izleme (ray tracing) tekniginin giiniimiizdeki genel tanimi
‘monte carlo path tracing’ yonteminin tanimindan gelmektedir. Gergekte aydinlatma
simiilasyonu yapilacak olan mekéna yayilan sayisiz foton bulunmakla beraber, bugiin
gorsellestirme yazilimlarinin yaygin olarak kullanildigi 1s1n izleme (ray tracing) yonteminde,
gbze ya da belirlenen kameraya carpan fotonlar dikkate alinmaktadir. Algoritma, 151k 1g1nlari,
ekrandaki her bir pikselden, modele dogru ters dogrultuda izlemektedir. Bu sayede, sadece
goriintliyli yaratmaya yetecek kadar bilgi islemlenmektedir. Isin izleme (ray tracing) yontemi
ile goriintli yaratiminda bilgisayar ekrandaki her bir piksel i¢in, asagidaki prosediir

izlenmektedir:

1. Belirlenen bakis agisina bagli olarak bakis yoOniinden (monitdrdeki pikselden)
baslayarak geriye dogru bir 151k 15101 bir yiizeye carpincaya kadar izlenir.

2. Yiizeyin yansiticilik 6zellikleri modelin algoritmik tantmimda girilmistir ancak yiizeye
gelen 151k miktar1 islemin bu asamasinda hesaplanir. Bu degerin, yani toplam aydinlik
diizeyinin belirlenmesi i¢in, sistem 1s1nin yiizeyle carpistigi noktadan, ortamdaki her
bir 151k kaynagina dogru bir 151n izler. Eger kaynaga giden 1sin, ortamdaki baska
nesnelerce kesilmiyorsa, o kaynaktan cikan 151k, yiizeyin rengini hesaplamak ig¢in
kullanilir.

3. Ismin carptigr yiizey, parlak, diizglin yansima yapan ayna tlirii bir yiizey ya da
gecirgen bir yiizey ise, ylizey lizerinde olusacak yeni goriintlinlin hesaplanmasi
gerekir. Bir baska yilizeyle karsilasincaya dek, 1. ve 2. asamalar yansima
dogrultusunda tekrar eder.

4. Eger ikinci yiizey de gegirgen ya da yansitici ise, 151n izleme yontemi tekrar eder; bu
islem maksimum sayida yineleme islemine erisilinceye ve 1sinlarin kesilecegi ylizeyler

bitinceye kadar devam eder (Ashdown, 1995).

Isin izleme teknigi, birgok 1s1k etkisini modelleyebilmesi acisindan ¢ok yonlii bir
algoritmadir. Direk aydinlatma, golge, diizgiin yansima, kirilma olaylarinin global aydinlatma
karakteristiklerini dogru olarak hesaplayabilmektedir. Ancak 1s1n izleme yontemi, bilgisayar
teknigi agisindan pahali ve agir c¢alisan bir sistemdir. Global aydinlatmanin 6nemli
karakteristiklerinden biri olan yayinik i¢ yansima “(interreflection)” ve dolayisiyla endirek

aydinlatmay1 hesaplayamamaktadir. Ciinkii sistem, kaynaktan gelen 1siklar1 dikkate almasina
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karsin, ylizeylerden yansiyarak ikincil 1s1k kaynagi gibi davranan 1sik kaynaklarini dikkate
almamaktadir. Bu yiizden direk 151k almayan yiizeyler gercekte ortamdan yansiyan i1sinlarla
aydinlanirken, 151n izleme yonteminde tamamen karanlik kalmaktadir. ~ Geleneksel 151N
izleme yonteminde, endirekt aydinlatmanin bu etkilerini karsilayabilmek iizere, ortam 15181
(ambient light) denilen bir sabit kullanilmaktadir. Bu deger, endirekt aydinlatmanin fiziksel
fenomeni ile bagintis1 olmayan ve ortam boyunca sabit alinan, istege bagl bir degerdir. Bu
ylizden 1s1mn  izleme yoOntemi ile hazirlanan goriintiilerde  boyutsuzluk etkisi
gozlemlenmektedir. Ozellikle yayinik yansima yapan yiizeyler iceren mimari ortam

benzetimlerinde, bu tiir derinlik eksiklikleriyle karsilasiimaktadir (Agcabay, 2001).

Yayimm (Radiosity): Yayimnim (Radiosity) yontemi, 1984 yilinda Cornell Universitesi’nde
Cindy Goral tarafindan tanmitilmistir. Yontem, 1s1 dagilimi simiilasyonu icin gelistirilmis
“sonlu elemanlar analizi” yonteminin, aydinlatmaya uyarlanmis seklidir. Radiosity
hesaplamasi, 151k kaynaklarindan ¢ikan ve mekandaki her ylizeye gelen enerjinin, yansiyan ve
yutulan kisminin belirlenmesi ve 1s1ik alan her ylizeyin kendi iizerine diisen enerji miktarina
gore yine bir 151k kaynagi gibi davranip tiim sahnenin gercek hayatta oldugu bicimde

aydinlanmasi ilkesine dayanir (Celebi, 2007).

Teknigin ¢alisma mantiginin anlagilmasi i¢in ‘lightscape’ yaziliminda yapilandirilan radiosity

algoritmasinin islemleme sirasi1 incelenebilir:

1. Yiizey oncelikle nispeten biiyiik parcalara boliinmektedir. Aralarinda belirgin yeginlik
farklariin saptandig1 birbirine komsu mesh elemanlari, otomatik olarak ikinci bir alt
boliimleme islemine tabi tutulmaktadir.

2. Isik her bir aydmlatma aygitindan, ortamdaki biitiin yiizeylere yayilmaktadir. Ikinci
asamada, bu 15181 engelleyen ylizeylerden kaynaklanan golgeler hesaplanmaktadir.

3. Yiizey malzemelerinin 6zelliklerine bagl olarak, gelen 151k enerjisinin bir kismi ylizey
pargalarinin bir kismi yutulurken, bir kismi da yansitilmaktadir. Radiosity tekniginin
onemli bir kabulii, biitlin yilizeylerin tam yayimik yansima yaptigidir (Lambert). Yani
15181 her dogrultuda esit yansitmaktadirlar.

4. Ortamdaki biitiin birincil 151k kaynaklarindan enerji dagitildiktan sonra, algoritma,
biitiin yiizeyleri kontrol ederek, hangi yiizeylerin 15181 en fazla enerjiyi yansitacagini
belirler. Bu yiizeyler daha sonra ortamdaki diger yiizeylere yansiyan 1s1 enerjisini
yayan alan 151tk kaynaklar1 olarak kabul edilip, ikincil 151k kaynaklar1 olarak

islemlenmektedir (endirek aydinlatma).
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5. Ortamdaki enerjinin ¢ogunlugu yutulana dek bu islem devam etmekte (enerji dengesi),

ve simiilasyon dogrulanma asamasina gelmektedir (ligtscape tutorial, 1999).

Her bir 1s1ik dagilimi bir yinelemedir. Simiilasyonun dogruluk asamasma ulasmasi igin
gereken yineleme islemi sayisi, ortamin komplike yapisina bagli olarak degismektedir. Ciinkii
yinelemeler, oncelikle, en fazla enerjiyi alan yiizeyleri hesaplamak iizere siniflandirilmstir.
Radiosity ¢oziimlemelerinin baglangi¢c islemleri bu yiizden daha hizlidir. Sonlara dogru,
yayilacak olan kalan enerji miktari, gorlintii ilizerinde algilanamayacak kadar kiiciik
farkliliklar yaratmaktadir. Bir yineleme bir sonrakinden c¢ok farkli goriinmediginde, islem
durdurulabilmektedir. Cilinkii bu asamada, kabul edilir bir sonu¢ olusmus olacaktir (Agcabay,

2001).

Her birinin avantaj ve dezavantajlari olan c¢ok sayida radiosity metodu bulunmaktadir.
Bunlarin ¢ogu ‘Monte Carlo particle tracing’ yoOnteminin benzesikleridir. ‘Path tracing’
yonteminin ise radiosity tekniginde karsiligi ‘importance—based’ radiosity olarak
adlandirilmaktadir. Kullanict i¢in asil 6nemli olan, hem ray tracing hem de radiosity

yonteminin global aydinlatma modeli yaratma olanagi tanimasidir (Ashdown, 1996).

iki teknigin karsilastirllmasi: Ashdown(1996), bu iki yontemi 151k modellemede ayni
yaklagimin iki tiirevi olarak, ortak tanim araliginda birlestirmektedir; “Ray tracing metodu, bir
ylizeyden digerine dolasan tek bir 151k 15101 olarak ele alindiginda, bir yiizeye carptig1 nokta,
tek ve boyutsuz bir noktadir. Ortamdaki 151k 1ginlarindan rastgele bir kismini taradiktan sonra,
tek veri, bu noktalardan ne kadar 151k yansidigidir. Bir imaj1 ‘render’ edebilmek i¢in, bu
noktalar arasindaki yiizeylerden yansiyan 1s1k miktarin ara degerini bulmak gerekmektedir.
Ne kadar 1s1n taranirsa, o kadar kesinlesmis bir ara deger bulunacaktir. Radiosity bu isleme bir
kisayol dnermektedir. ‘Radiosity’ formlarin icerdigi matematiksel bilgilerden bagimsiz, ‘mesh
elemanlar1’ ad1 verilen ylizey parcgalar1 arasindaki 1sik akisini tarayarak, ‘eger mesh elemani A
151k yansitiyorsa, bu 1s181n ne kadarin1 mesh elemani B aliyor?’ sorusunu cevaplamaktadir.
Daha sonraki islem, gouraud shading yontemi ile siirekli ylizeyler olusturan patchler
arasindaki yumusak golge gecisleri hesaplamaktadir. Bu, ray tracing yonteminin basit bir
genellestirmesidir. Iki ‘patch’in boyutlar1 ¢ok kiigiik birimlere cekilirse, bu bir ray tracing

islemi olur”.

Aslinda ray tracing ve radiosity teknikleri, raytracing ve radiosity algoritmalarinin her ikisi de

tek basma global aydinlatmanin tim etkilerinin benzetimini yapabilecek ¢oziimi
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sunamamaktadir. Ancak bu iki teknik birbirlerinden farkli olmakla birlikte, birgok agidan
birbirlerini tamamlayici niteliktedirler. Her birinin kendi dezavantaj ve avantajlari vardir.
Radiosity, tam—yayinik i¢ yansimalar konusunda miikemmellesirken, ray tracing, diizgiin
yansimalar konusunda mitkemmellesmistir. Radiosity, raytracing teknigi ile ayn tiir hesaplari
yapmakta, ama belirlenen tek bir bakis acisina gore olusan 151k dagilimlarini degil, sahnedeki
tiim 151k dagilimlarin1 hesaplamaktadir. Raytracing teknigi kullanilan bir sahnede, bakis acis1
hareket ettigi an, biitiin hesaplar tekrarlanmaktadir. Ama radiosity teknigi kullanilan sahne
tiimiiyle tanimlidir ve tekrar islem gerektirmemektedir. Bu yiizden radiosity teknigi, interaktif
sanal ortam yaratimlarinda kullanilacak animasyonlar i¢in avantajlidir. Gergekgilik
baglaminda, radiosity tekniginin, raytracing tekniginden istiinliigii; gercek 1s1k etkilerini
tanimlayici, 6zellikle gblge ve gegirgen renk etkileri ile ilgili daha iist diizey hesaplar yapiyor

olmasidir (Agcabay, 2001).

Ray tracing ve radiosity tekniklerinin birbirlerinden farkli uzmanlasmis alanlar1 oldugu bir
gergektir. Ornegin ray tracing, noktasal 151k kaynaklari, aynasal yansimalar ve kirilma
efektlerinde basarili sonug verirken; radiosity, alan 151k kaynaklari, yayinik yansimalar, ‘color
bleeding’ efekti ve reailstik golgelerde iistiinlikk gostermektedir. Bu ozelliklerin dnem
dereceleri uygulama alanina gore degismektedir. Ticari yazilimlarin ¢ogu, bir global
aydinlatma yontemi olarak radiosity tekniginin yami sira, ray tracing olanaklarim1 da

sunmaktadir (Agcabay, 2001).
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3. AYDINLATMA TASARIMINDA KULLANILAN YAZILIMLAR

Giliniimiizde bilgisayar teknolojileri, her alanda oldugu gibi aydinlatma alaninda da
hesaplamalarin yapilmasi ve 1s18in davranislarinin  gorsellestirilmesinde, oldukga etkin
bicimde kullanilmaktadir. Boylece, aydinlik diizeyi hesaplar1 ¢ok daha kolay ve hizli sekilde
yapilabilmekte, sayisal olarak iki boyutlu ortamda sunulabilmekte, grafik tabanli programlar

kullanilarak sonuglar 3 boyutlu sanal ortamda gorsellestirilebilmektedir (Celebi, 2007)

Aydinlatma tasariminda kullanilan aydinlatma programlarinin incelenmesi dogrultusunda, iki

program tiiriine rastlanmigtir. Bu iki program asagidaki gibi siniflandirilabilir.

1) Basit diizey grafik gorsellestirme saglayan aydinlatma hesap programlari
2) Ileri diizey gercekei gorsellestirme saglayan aydinlatma programlari

Basit diizey grafik gorsellestirme saglayan aydinlatma hesap programlarmin genel

ozellikleri:

. Basit diizey 15181 gorsellestirme ve modelleme altyapisi,

. Firma drilinlerinin, IES standartlarindaki degerlerinin programa veri olarak
girilebilmesi,

. Yiiksek kapasitede donanim ihtiyaci gerektirmemeleri,

. Basit ara yiize sahip olmalari,

. Kullanim amaglarinin temel olarak aydinlik diizeyi hesaplari olmasidir.

Bu programlarin basit diizey modelleme altyapisi ancak prizmatik mekéansal kurgularin
olusturulmasina imkéan verebilecek niteliktedir. Cok yoOnlii egrisel formlardaki mekan
cOziimlerinde ihtiyaca cevap verememektedir. Ancak programlar Ozellikle aydinlatma
sektorlinlin rutin c¢alisma ortaminda pratik kullanimi i¢in hazirlandigindan, uluslar arasi
normlarda hazirlanmis olan aygit 151k verilerinin belli formatlarda girdi olarak kullanilmasina
imkan vermektedir. Basit diizey grafik gorsellestirme algoritmalariyla aydinlik diizenlerinin
nitelik arastirmasmna kisith da olsa yardimci olmaktadir. Aydinlatma sektoriinde
projelendirme asamasinda aydinlatmanin hesaplamaya dayali verileri i¢in yaygin bir kullanim

alanlar1 vardir (Agcabay, 2001).
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Ileri diizey gercekei gorsellestirme saglayan aydinlatma programlarin genel dzellikleri:
+ lleri diizey gercekei gorsellestirme algoritmalar1 kullanmalari,

* 3 boyutlu modelleme programlarindan dosya aktarimi sayesinde karmasik geometrilerle

calisabilmeleri,

* Firma tirtinlerinin, IES standartlarindaki degerlerinin programa girilebilmesi, cografi konum,
mevsim, giin saati ve bulutluluk oranm1 degiskenlerine gore gilinisig1 tanimlama ve

gorsellestirmedir.

Tasarimin gorsellestirilmesi bilgisayar teknolojileriyle yaygin bir tasarim yontemi haline
gelirken, aydinlatmanin gorsel analizi de ileri diizey ii¢ boyutlu gorsellestirme programlarinin

tanidig1 olanaklarla miimkiin hale gelmistir (Agcabay, 2001).

Aydinlatma programlar araciligi ile i¢ aydinlatma, yol aydinlatmasi, spor sahalar ile ilgili
aydinlatma hesaplar1 meniiler araciligi ile hazir sablonlar1 kullanarak ¢ok hizh
yapilabilmektedir. Fakat dis aydinlatma yapilacagi zaman bu islemler zorlagsmaktadir. Dis
aydinlatmanda binanin 3 boyutlu modeli programa tanitilmalidir veya tiim duvarlar
olusturularak programda bina modeli olusturulmalidir. Binanin aydinlatma programinda
olusturulmasi yazilimin asil amacinin bu olmamasindan dolay1 zahmetli ve titiz calisma
istemektedir. Bu nedenle dig aydinlatma hesab1 yapilirken binanin modelinin mimari
programda calisilarak 3 boyutlu nesne olarak aydinlatma programina aktarilmasi ¢ok daha
kolaydir. Fakat tiim aydinlatma programlar1 bu 6zelligi desteklememektedir. Bundan dolay1
dis aydinlatma c¢alisilirken bu 6zelligi programlar tercih edilmektedir. Bu boliimdeki alt

basliklarda aydinlatma hesab1 yapan programlar ile ilgili bilgiler verilecektir.

3.1 Basit Diizey Grafik Gorsellestirme Saglayan Aydinlatma Hesap Programlar:

3.1.1 Luxuswin

Targetti firmasi1 tarafindan gelistirilen ve Targetti firmasmin sitesinden {icretsiz olarak
indirilen program ile i¢ aydinlatma hesabi yapilabilmektedir. Targetti markasinin veri
dosyalarin1 igeren programda diger markalara ait triinler eulumdat uzantili dosyalarin

programa aktarilmasi ile kullanilabilmektedir.
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Sekil 3.1 Luxuswin programinin ana ekran goriintiisii

3.1.2 Thorlux Lighting Design

Thorlux firmasi tarafindan gelistirilen ve Thorlux firmasinin sitesinden iicretsiz olarak

indirilen program ile i¢ ve dis aydinlatma hesabi yapilabilmektedir. Thorlux markasinin veri

dosyalarini igeren programda diger markalara ait iiriinler dosyalarin programa aktarilmasi ile

kullanilabilmektedir.
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Ered

Sekil 3.2 Thorlux lighting design programinin ana ekran goriintiisii

3.1.3 Prolite

Gewiss firmasi tarafindan gelistirilen ve Gewiss firmasinin sitesinden ticretsiz olarak indirilen
program ile i¢ ve dis aydinlatma hesab1 yapilabilmektedir. Gewiss markasinin veri dosyalarini
iceren programda diger markalara ait liriinler kullanilamamaktadir. Elektriksel parametreler
ile beraber detayli katalog sayfas1 ve mekanik bilgileri de iceren armatiir segme mentisii diger
firmalara ait programlara gore ¢cok daha detayli hazirlanmistir. Autocad programindan dxf

uzantili dosyalar programa aktarilabilmektedir.
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Sekil 3.3 Prolite programinin ana ekran goriintiisii
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Sekil 3.4 Prolite programinin armatiir se¢im meniisii goriintiisii
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Sekil 3.5 Prolite programi ile yapilmis modelin {i¢ boyutlu gorseli

3.1.4 Calculux

Philips firmasi tarafindan gelistirilmis program daha onceleri en ¢ok tercih edilen aydinlatma
programlarindan biri olmasina ragmen giliniimiizde relux ve dialux kadar kullanicist
bulunmamaktadir. Programda i¢ aydinlatma hesabi, yol aydinlatma hesabi ve alan (spor
sahalar1) aydinlatma hesab1 yapabilmektedir. Calculux, Calculux Area, Calculux Road adlar
ile farkl {i¢ program aracilig ile hesaplar yapilabilmektedir. Firmalara ait hazir eklentilerin
olmadig1 programda armatiir ile ilgili veri dosyas1 programa eklenebilmektedir. Program ile
yapilan hesaplarda izoline egrileri ile beraber tablo seklinde hesap sonu¢ sayfalar

olusturulabilmektedir.
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Sekil 3.6 Calculux Area programinin ana ekran goriintiisii

3.2 lleri Diizey Gergekei Gorsellestirme Saglayan Aydinlatma Hesap Programlari

3.2.1 Agi32

Ulkemizde aydinlatma tasarimcilari tarafindan fazla kullamlmayan program, bu kategorideki
tirtinler arasinda en profesyonel olan {iriindiir diyebiliriz. Diger programlardan daha detayli
meniilere sahiptir. Relux ve Dialux programlar1 kadar ortak firmasi bulunmayan program i¢in
yine de bircok firmanin verileri bulunmaktadir. Program ile beraber ek olarak kullanilan
phometric toolbox programu ile veriler lizerinde degisiklik yapilabildigi gibi yeni veri dosyasi
da olusturulabilmektedir. Aydinlatma programi ile beraber kullanilan yardimci programlar
baslig1 altinda bu program ile ilgili detayl bilgi verilecektir. Agi32 programinin ¢ok fazla
kullanilmamasinin en biiyiik nedeni 1250 $ civarlarinda olan satis fiyati ve programa ait
egitim dokiimanlarinin da 400 $ civari fiyatlardan satilmasidir. Programin 30 giinliik stirimii
internet sitesinden indirilmektedir. Giincel olarak 2.0 versiyonu kullanilan programin ilk

versiyonu 1999 yilinda piyasaya siirilmiistir.
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Programda direkt hesap yontemi ve tam hesap yontemi olarak iki farkli hesaplama yontemi
bulunmaktadir. Direkt hesap yonteminde cisimlerden yansiyan 1siklar hesaba katilmaz. Bu
yontem daha ¢ok spor sahasi, yol ve dis aydinlatma hesaplarinda ve yansima faktorii az olan
yiizeylerin bulundugu i¢ aydinlatma hesaplarinda kullanilmaktadir. Tam hesap yonteminde ise
yanstyan 1siklarda aydinlatma hesabina dahil edilir. Tam hesap yontemi kullanildiginda

hesaplama siiresi ayni projenin direkt hesap yontemi siiresine gore daha uzun olacaktir.

Programin modellemeleri yapilirken yardimci olmasi amaci ile internet {izerinde hazir nesne
kiitiphaneleri  bulunmaktadir. Bu nesneler ile aydinlatma hesaplar1 daha da

gorsellestirilebilmektedir.

Programa Autocad programindan 3 boyutlu nesneler aktarilabilmektedir. Bu nesneler
aktarilirken nesnelere ait ozelliklerin tanimlandigi menii bulunmaktadir, bdylece programa
aktarim sirasinda nesnelerin Ozellikleri tanimlanabilmektedir. Programda kendi armatiir
sembollerini  kullanabilecegi gibi Autocad programindan da armatiir sembollerini

aktarilabilinmektedir.

Ayrica programda diger programlarda olmayan bir o6zellikte: led, neon aydinlatma
gorsellestirmelerin bulunmasidir.  Program radiosity ve ray tracing tekniklerini beraber
kullanmaktadir. Programda birden ¢ok resim, not ve listenin bir arada bulundugu sayfalar

olusturulabilmektedir.
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Sekil 3.7 Agi32 programinin ana menii goriintiisii
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Sekil 3.8 Agi32 programina Autocad programindan model aktarim meniisii goriintiisi
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Sekil 3.9 Agi32 programina ait neon 151k kaynaginin simiilasyon goriintiisii
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Sekil 3.10 Agi32 programina ait sayfa yaratma mentisii goriintiisii
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Sekil 3.11 Agi32 programi ile yapilmis dis aydinlatma simiilasyonu

Agi32 2006 Ray Trace Rendering Yarigmasi — Olymbec Binasi

Sekil 3.12 Agi32 programi ile yapilmis dis aydinlatma simiilasyonu

Agi32 2006 Ray Trace Rendering Yarigmasi — Auditorium - University of Auckland
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3.2.2 Relux

Relux aydmlatma programlari arasinda en cok tercih edilen programlardan biridir. Ug
aydinlatma armatiirii lireticisi firma birleserek programin ilk siirlimiinii 1994-1996 yillarindaki
calismalar sonucu hazirlamigtir. Programda i¢ ve dis aydinlatma hesabi, acil durum
aydinlatma hesab1 ile beraber spor sahasi ve yol aydinlatma hesabi1 yapilabilmektedir.
Programda aydinlatma hesabinin igerisinde acil durum aydinlatmasi ile ilgili gilizergah

belirtilerek, acil durum aydinlatma hesab1 da yapilabilmektedir.
Program aydinlatma hesab1 yaparken asagida belirtilen standartlar1 kullanmaktadir.

I¢ ve dis aydinlatma hesaplarinda: EN 12464-1/-2
Acil durum aydinlatmasi: EN 1838

Yol aydinlatmasi: EN 13201

Autocad ve 3d max programinda calisilmis 2 boyutlu ve 3 boyutlu modeller programa atilarak
bu modeller {izerinde aydinlatma hesabi yapilabilmektedir. Ayrica autocad dosya goriintiileri
resim olarak programa atilabildiginden armatiir noktalarini net olarak yerlestirebilmeniz ¢ok
daha basit olmaktadir. Programin, autocad icerisinde aydinlatma hesabi yaparak sonucu

yazilar veya egriler halinde autocad pogramina aktaran siirlimii de bulunmaktadir.

Programda kullanilan objeler ile ilgili olarak programin igerisinde bir kiitiiphane
bulunmaktadir. Program, veri dosyalari, kullanimu ile ilgili dokiimanlar internet sitesinden
licretsiz olarak indirilebilmektedir. Autocad igerisinde kullanilan relux cad programi ve
gorsellestirmelerde kullanilan relux vision programimin da deneme siirlimleri internet

sitesinden Ucretsiz indirilebilmektedir.

Cogu tretici firmanin veri dosyalart programa eklenti seklinde hazir bulunmaktadir. Diger
firmalarin driinleri ise programin yonetici kimligi ile calistirilmas: ile programa
eklenebilmektedir. Ayrica program internet iizerinden giincellestirildiginde tiim firmalara ait
eklentiler otomatik olarak yiikleniyor. Bu o6zelligi sayesinde kullanim kolayligi sunarak
kullanicty1 internette tek tek veri dosya eklentilerini aramaktan kurtariyor. Ayrica program

tizerinden ¢evrimigi olarak kullanilan veri dosyalar1 bulunmaktadir.
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Sekil 3.13 Relux programi ile hazirlanmis i¢ aydinlatma simiilasyonu

Copyright by Relux

Sekil 3.14 Relux programi ile hazirlanmig dis aydinlatma simiilasyonu
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Copyright by Regent Lighting

Sekil 3.15 Relux programi ile hazirlanmis dis ve yol aydinlatma simiilasyonu

Copyright by Relux

Sekil 3.16 Relux programi ile hazirlanmis stadyum aydinlatma simiilasyonu
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3.2.3 Dialux

Dialux aydmlatma programlar1 arasinda en ¢ok tercih edilen programlardan biridir. Tim
diinya genelinde 300.000 nin istiinde kullanicis1 bulunmaktadir (dialux resmi internet sitesi).

26 dilde versiyonu bulunan program internetten {icretsiz olarak yayinlanmaktadir.

Programda i¢ ve dis aydinlatma hesabi, acil durum aydinlatma hesab1 ile beraber yol
aydinlatma hesabi yapilabilmektedir. Programa Autocad ve 3d max programinda ¢alisiimig 2
boyutlu ve 3 boyutlu modeller programa atilarak bu modeller iizerinde aydinlatma hesabi
yapilabilmektedir. Ayrica autocad dosya goriintiileri resim olarak programa atilabildiginden
armatiir noktalarin1 net olarak yerlestirebilmeniz ¢ok daha basit olmaktadir. Programa 3
boyutlu model aktarim 6zelligi 4.6 versiyonunda eklenmistir daha dnceki versiyonlarda bu
0zellik bulunmamaktadir. Cogu iiretici firmanin veri dosyalar1 programa eklenti seklinde hazir
bulunmaktadir. Ayrica program iizerinden c¢evrimic¢i olarak kullanilan veri dosyalar

bulunmaktadir.

Sekil 3.17 Dialux programu ile hazirlanmis i¢ aydinlatma simiilasyonu
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Sekil 3.19 Dialux programu ile hazirlanmis yol aydinlatma simiilasyonu
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3.2.4 Light Scape

Autodesk firmasi tarafindan {iretilen lightscape yazilimmin onceden tek basma satist
yapilirken su an program 3ds Max programi igerisinde kullanilmaktadir. 3 boyutlu modelleme
ve animasyon yapilabilen programda modele ait aydinlatma hesab1 yapilabilmekle beraber

modelin aydinlatma sonucu olusan gorselleri olusturulabilmektedir.

Isik kaynagi olarak aydinlatma aygitlarina ait veri dosyalar1 eklenebildigi gibi, 6zelliklerini
girerek 151k kaynaklari da olusturulabilmektedir. Program aydinlatma hesab1 yaparken
objelerden yanstyan 1siklar1 hesaba katmamaktadir, yansiyan objelerin hesaba katilabilmesi

i¢cin programa ek olarak internetten {icret karsiliginda eklentiler yiliklenebilmektedir.

Programda olusan goriintiiler diger aydinlatma programinda olusan goriintiilere gore daha
gercekci olmaktadir fakat programin kullanim zorlugu nedeni ile elektrik miihendisleri

tarafindan genel projelerde tercih edilmemektedir.

Program ¢ok detayli bir mimari program olmasindan dolayr hem modeldeki cisimlere ait
parametreler, hem 151k kaynagi parametreleri, hem de 151k kaynagin yerlesimlerinde ¢ok ciddi
bir bilgi ve tecriibe istemektedir. Programi devamli kullanmayan birisinin ii¢ boyutlu
modelde aydinlatma aygitlarin1 yerlestirirken planladigi noktalardan farkli noktalara
yerlestirmesi gibi sorunlar ile karsilasilmaktadir. Ayrica gorsel olarak aliman goriintiiler
fotograf cekme mantigi ile olusturuldugundan dolay1 buradaki parametre bilgilerine de hakim
olmak gerekmektedir. Cok detayli bir programin igerisine eklenmis olan lightscape programi
bu nedenle 6zel uzun zamanl projelerde ve mimarlar ile beraber caligilan projelerde

kullanilmaktadir.
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Sekil 3.21 3ds max programinda ¢aligilmis dis aydinlatma simiilasyonu
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Sekil 3.22 Alterna firmasinin Goztepe Medical Park Hastanesi i¢in 3ds max programinda

hazirlamis oldugu dis aydinlatma simiilasyonu

Sekil 3.21 ve Sekil 3.22 de olusturulan goriintiiler arasinda kalite farki géziikmektedir bunun
nedeni model olusturulurken ¢alismanin ne kadar detayli yapildigr ile ilgilidir. Sekil 3.22 deki
modelde hizli bir caligma gerektigi i¢in cisimlere 6zellikleri atanmamuistir. Bu nedenle binanin
bir cephesindeki aydinlatmanin binanin diger cephesine kadar gitmesi gibi sorunlar
goziikmektedir. Bu nedenle 3ds max programinda yapilacak c¢alismada programa ve
parametrelere hakim olmayan birisi muhtemelen gergek¢i sonuglara ve goriintiilere

ulagamayacaktir.

3.3 Aydinlatma Program ile Beraber Kullamilan Yardimci Programlar

3.3.1 Photometric Toolbox

Photometric toolbox programi aydinlatma aygitina ait veri dosyasi olusturabileceginiz, veri
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dosyalarin1 diizenleyebileceginiz ve {i¢ adet veri dosyasini ayni1 ekranda kiyaslayabileceginiz
bir programdir. Ozel armatiir {iretimi yapilacak projelerde bu programim &nemi gok fazladir,
tireteceginiz model ile ilgili tasarim sonuclarini 6nceden gorebileceginiz igin yatirim
stirecindeki harcamalariniz ve zaman kaybiniz minimize edilmektedir. Programin profesyonel

serisi Agi32 programinin internet sayfasindan 249§ karsiliginda temin edilebilmektedir.
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4. DIS AYDINLATMA TASARIMININ UYGULANDIGI YAPI: SULEYMANIYE
CAMIi

Tasarimin uygulamasinin yapilmasi tarihi bir yap1 i¢in disiiniilmiistiir. Bununla ilgili olarak
Stileymaniye Cami’sinin aydinlatilmasi tercih edilmistir. Bu se¢imde tarihi 6zellikleri ve

mimari 6zellikleri ile dnemli bir eser olmasi rol oynamistir.

Osmanli Imparatorlugunun 10. Padisahi, Kanuni Sultan Siileyman’mn emriyle biiyiikk mimar,
Koca Sinan tarafindan 13 Haziran 1550 yilinda muhtesem Siileymaniye Cami’nin temeli
atilms, bdylece Istanbul’un en giizel yerlerinden birinde insasina baslanan mabedin temeline

ilk tas1, biiyiik alim Seyhiil’Islam Ebussuud Efendi koymustur (Tiirkiye Diyanet Vakf1).

Cami, devrin kisith imkanlarina ragmen yedi yil gibi ¢ok kisa bir siirede tamamlanmis, 7
Haziran 1557°de biiyiik bir torenle kapisi, Mimar Sinan tarafindan agilarak hizmet vermeye;
diinyanin her tarafindan ziyaret¢i celbetmeye, onlarin dikkatlerini ¢ekmeye baslamistir

(Tiirkiye Diyanet Vakfi).

Mimar Sinan'in kalfalik devri eseri olarak nitelendirilen Siileymaniye Cami, medrese,
kiitliphane, hastane, hamam, imaret, hazire ve diikkanlardan olusan Siileymaniye Kiilliyesinin

bir pargasi olarak insa edilmistir (Vikipedi Ozgiir Ans.).

Stileymaniye Cami klasik Osmanli mimarisinin en 6nemli Orneklerindendir. Yapimindan
giiniimiize dek Istanbul'da yiizii askin deprem gergeklesmesine karsin, caminin duvarlarinda

en ufak bir catlak olusmamustir (Vikipedi Ozgiir Ans.).

Siileymaniye’de Mimar Sinan, Sehzade Camisi’'ndeki dort yarim kubbenin ardindan,
geleneksel semay1 kullanmistir. Ortada ana kubbe, mihrap ve ciimle kapisi 6niinde yarim
kubbeler, yanlarda degisik boyuttaki kiiciik kubbeler, ibadet mekaninin ortii sistemini
olusturmuslardir (S6zen, 1975).

Dort fil ayagi lizerine oturan caminin kubbesi 53 m. yliksekliginde ve 26,5 m ¢apindadir. Bu
ana kubbe, Ayasofya'da da gorildiigii gibi, iki yarim kubbe ile desteklenmektedir. Kubbe
kasnaginda 32 pencere bulunmaktadir (Vikipedi Ozgiir Ans.). Caminin kendi hasmetine
uygun tarzda yapilan dort minaresi ve on serefesi bulunmaktadir. Bu minarelerin camiye
bitisik iki tanesi tiger serefeli ve 76 m. yiiksekligindedir. Cami avlusunun kuzey kosesinde son

cemaat yeri giris cephesi duvarinin kosesinde bulunan diger iki minare ise ikiser serefeli ve 56
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m. yiiksekligindedir (Vikipedi Ozgiir Ans.).

“ Cami minareleri” ve “Harem minareleri” diye adlandirilan minareler, Kanuni’nin,
Istanbul’un fethiyle dordiincii padisah; on serefede, Osmanli imparatorlugunun 10.padisahi
olduguna isaret etmektedir (Hadika). Istanbul’da baska herhangi bir camide
rastlayamayacagimiz yapi toplulugunun avlusuna mermer ii¢ kath bir kapidan girilir. Avluda
fiskiyeli bir havuz yer alir. 28 revakin ¢evreledigi cami avlusunun ortasinda dikddrtgen
seklinde bir sadirvan bulunmaktadir. Caminin kible tarafinda i¢inde Kanuni Sultan
Siileyman'm, esi Hiirrem Sultan'n ve Mimar Sinan'in tiirbelerinin bulundugu bir hazire
mevcuttur. Kanuni Sultan Siileyman'in tiirbesinin kubbesi yildizlarla donanmig gokytizii
imajin1 vermesi i¢in, iceriden, metalik plakalar arasina yerlestirilmis pirlantalarla (elmaslarla)

siislenmistir (Vikipedi Ozgiir Ans.).

Cami icinde c¢ok kiymetli dort biliylk granit siitun bulunmakta, bunlardan biri
Iskenderiye’den, digeri Baalbek’ten hususi gemilerle getirilmis, geri kalan iki tanesinden biri
Istanbul’da Kiztasi’ndan digeri Saray-1 Amire’den alinarak camiye nakledilmis, hazirlanan
yerlerine konmustur. Her biri 9,02 metre yiiksekliginde 1,14 metre ¢apinda ve 40-50 ton olan

bu dort siitunu Mimar Sinan, Dort Halife’ye benzetmektedir (Tiirkiye Diyanet Vakfi).

Camide, bir is odasinin bulundugunu, saglanan diizenli bir hava akimi sayesinde burada
toplanan isten kiilliyetli miktarda miirekkebin yapildigini, bunun yaninda oriimceklerin
camiye girip ag Ormelerine engel olmak icin muhtelif yerlerde deve kusu yumurtalarinin

astlmis oldugunu hayretle 6grenmekteyiz (Tiirkiye Diyanet Vakfi).

Camideki yazilar, meshur hattat Ahmet Karahisar1 ve talebesi Hasan Celebi’nin eseridir. Son
asirda Kazasker Mustafa Efendi de bazi yazilar ilave etmistir. Yazilarin birkag tanesi harig¢
timiiniin metni Kur’an-1 Kerim’den alinmus, ustalikli bir sekilde islenmistir. Yazilarin

manalar1, bulunduklar yerle olduk¢a uyum ve aheng icinde bambagka bir hususiyet arz eder.

I¢ avludan camiye girilen kapinin iizerinde yazilan kitabe, sag-orta-sol olmak iizere ii¢ boliime
ayrilir. Birinci boliimde Kanuni’nin vasiflar sayilmakta, ikinci béliimde onun seceresi silsile
halinde belirtilmekte, iiclincli bolimde ise, saltanatin devamina ve ge¢cmislerin ruhlarina
duadan sonra mabedin istiin nitelikleri, ne niyetle ve ne zaman yapildig1 belirtilmektedir

(Tirkiye Diyanet Vakfi)
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4.1 Siileymaniye Kiilliyesi

Klasik Osmanl1 Eserlerinden olan kiilliye cami, tiirbeler, tip medreseleri, Evvel ve Sani, Rabi
ve Salis medreseleri, Dariilhadis, Darlizziyafet ve imaret, tabhane, kervansaray, hamam,

kitaplik ve pek ¢ok diikkandan olusmaktadir (Dogru, M.).

Kiilliyenin merkezini meydana getiren caminin plan1 bir avlu digeri cami olmak iizere iki
kareden olusan bir dikdortgendir. Avlu ii¢ kapiyla disa acilir ve ortada yer alan oldukga
anitsaldir. Kiilliye engebeli bir alana geometrik ve estetik bir bigimde yerlestirilmis ve cami
bir heykel gibi gorkemiyle yiikselir. Sokaklarla camiden ayrilan diger yapilar diyagonal bir
alan olustururlar. Yapilarin ustaca cami etrafina diizenlenisi Mimar Sinan’in iistiin sehircilik

anlayisini gosterir (Dogru, M.).

Tiirbeler ve tiirbeler dairesi caminin arka avlusunda olup, avluda Kanuni Sultan ve ailesinin
de mezarlar1 yer alir. Kiilliyenin batisinda Sibyan Mektebi (Siileymaniye cocuk kitapligi),
Evvel ve Sani medreseleri (Siilleymaniye Kiitiiphanesi), Dariiltip (Siileymaniye Dogumevi)
bulunmaktadir. Rabi ve Salis Medreseleri doguya Hali¢’e inen kisimda kademeli bir bicimde
yerlesmistir. Ayni sokaga acgilan Dokmeciler hamami da burada yer alir. Kiilliyenin kuzeyinde
en bat1 ugta Dariissifa ve Bimarhane bulunmaktadir. Dariissifa eskiden tam anlamiyla akil
hastanesi olarak kullanilirken, Bimarhane’ye ise askeri matbaa yerlestirilmistir. Bunlarin
yaninda Imarethane ve Tabhane (Evkaf-1 Islamiye ve Tiirk ve Islam Eserleri Miizesi) ve de

Kervansaray yer almaktadir (Arseven, 1984).
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Sekil 4.2 Siileymaniye Kiilliyesi
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5. SULEYMANIYE CAMI’SININ AYDINLATMA TASARIMI ve SIMULASYONU

5.1 Siileymaniye Cami’sinin Aydinlatma Tasarimi

Islamiyet’in ibadet yeri olan camilerin gérkemli mimarilerinin, giindiiz oldugu gibi gece de
insanlarin begenisine sunulmasinda aydinlatmanin 6nemi biiyliktiir. Yapilan aydinlatmalar
temelde camilerin ilahi yapilarini ortaya ¢ikaracak nitelikte olmalidir (Ustalik Eseri Selimiye

Camii, PLD say19).

Siileymaniye Camisi’nin aydinlatma tasarimi yapilirken hedef aksam karanliginda camiyi
belirgin bir sekilde géz oniine ¢ikarmak idi. Caminin aydinlatmasinda, kent siluetine katkisi

g6z Oniinde bulundurularak mimari vurgulanirken anitsal degerinin ortaya ¢ikarilmasi

hedeflendi.

Cami aydinlatmasi yapilirken mimari detaylarin camilerin ilahi 6zellikleri ile baglantili olarak
ortaya ¢ikarilmasi hedeflendi. Buna bagli olarak kubbenin alt boliimiindeki govde
aydinlatmasinin beyaz 151k ile yapilmasmma karar verildi. Bdylece ibadet yeri olan
camilerimizin temizligi aydinlatma ile de vurgulandi. Bir diger dnemli mimari yap1 olan

minareler ise govde yapisindan ayr1 olarak vurgulanmak icin sar1 151k kullanilarak aydinlatildi.

Caminin 6nemli bdliimii olan giris avlusu Islam 4alemi ile biitiinlesmis yesil renk kullanilarak

aydinlatildi.

Mimariyi li¢ farkli bolgeye ayirarak vurguladigimiz camide ii¢ bdlgede de aydinlatma
seviyesini yiiksek tutmay1 hedeflerken enerji verimi de goz oniinde bulunduruldugu i¢in 151k
akisi1 yiiksek lambalar kullanilmistir. Giris avlusu boliimiinde yesil renk diisiik gii¢lii lambalar

kullanilarak renkli aydinlatma sayesinde mimarinin dikkat ¢ekmesi hedeflenmistir.

Aydinlatma tasariminda {i¢ farkli bolge olusturularak iic farkli rengin kullanilmasinin
belirlenmesi sonucu bu boélgelerde hangi renk sicakligina sahip lambalar ile aydinlatma
yapilacagi belirlendi. Kubbenin altindaki govde boliimiinde 6400-6700K, minarelerde 3000-
4200K, giris avlusu boliimiinde de yesil renk lambalar kullanilacagi gbz ontine alinarak bu
renk sicakliklarinin hangi lamba tipi ile saglandig1 kontrol edildi. 6400-6700K degerleri igin
E40 duylu HPI Plus lamba kullanilacagi, 4200K degeri i¢in CDM-T lamba kullanilacagi, yesil
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renk i¢in ise 150W degerine kadar CDM-T lamba, 150W’dan biiyiik giicler i¢in ise E40 duylu
HPI Plus lamba kullanilacag: belirlendi. Lamba tiplerinin ve duylarinin belirlenmesi sonucu
kullanilacak aydinlatma aygitlarinin se¢imi i¢in aydinlatma firmalarinin kataloglari incelendi.
Uygun olan aygitlar i¢in veri dosyalari indirilerek aydinlatma hesabi yapilacak programa

yuklendi.

Aydinlatma tasarimi agsmasinda kullanilacak aydinlatma aygiti sayis1 ve yerlesim noktalari
aydinlatma programinda alinan simiilasyon sonucunda netlestirilmistir. Yerlesim ile ilgili
detayli bilgi aygit yerlesimini gosteren ¢izimleri sunun ekte belirtilmistir. Aydinlatma
aygitlarinin koordinat olarak yerleri ve acilart ile ilgili bilgiler ise aydinlatma programi
tarafindan hazirlanmis sonug ¢iktisindan takip edilebilmektedir. Ayrica simiilasyonun autocad
programina aktarilmasi sonucu aydinlatma aygitlar1 ile ilgili mesafeler de autocad

dosyasindan hesaplanabilmektedir.

Tasarim asamasindaki onemli bir noktada kullanilan aydinlatma aygitlarinin montajinin
uygunlugu idi. Tasarimda kullandigimiz aygitlarinin ¢ogunlugu direk iizerine ve zemine
montaj yapilarak uygulanmaktadir. Cami gdvdesine montaji yapilacak olan aygitlarin
seciminde agirlik bilgilerine dikkat edilmistir. Yapilan simiilasyon sonucu uzun minarelerde
homojenligin yakalanmasi i¢in minare Tlzerine yiiksek giic degerlerindeki aydinlatma
aygitlarinin montaji1 yapilmasi gerekmekte idi. Fakat bu aygitlarin agirliginin 18 kg civarinda
oldugu ve her minarede toplamda 8 adet aydinlatma aygitinin kullanilmasi gerektigi i¢in
tasarimin degistirilmesine karar verilmistir. Minarelere dik olarak monte edilecek bu
aygitlardan dolay1 minarelere fazla agirligin yiiklenilmesi istenmemistir. Minarede bir adet
aydinlatma aygitt kullanilip, lic adet aydinlatma aygit1 ile de govdeden desteklenen bir

aydinlatma yapilmistir.

Siileymaniye camisinin su an restore edilen avlu duvarinin aydinlatilmasi i¢in alt1 adet yesil
renk 400W lambali asimetrik projektor yerlestirilirken, ana gdvdedeki ince siitunlarda
klasiklesmisin disina cikilarak yesil renk 70W lambali beamer projektorler kullanildi. Her
siitun icin bir adet beamer projektdr kullanildi. Ug adet yesil renk 400W lambali asimetrik
projektorden olusan iki grup ile de siitunlarin sagindaki ve solundaki duvarlarda genel
aydmlatma saglandi. Ug adet pencerenin bulundugu orta kisimda alt1 adet yesil renk 70W
lambal1 asimetrik projektor kullanildi. Ana kubbenin altindaki boliimde bes adet yesil renk
400W lambali asimetrik projektor kullanildi. Karanlik kalan noktalar ise 54W 6500K

fliioresan lambali dig aydinlatma armatiirleri ile desteklendi. Ana kubbe boliimiinde ise her
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boliim i¢in bir adet 250W 6700K lambal1 asimetrik projektor kullanilmastir.

Kisa minarelerde, minare baslangicinda ve serefelerde sekizer adet 150W 5200K lambali
asimetrik projektor kullanilmigtir. Bu sayede minarelerin yuvarlak olusundan kaynakl
golgelenmeler engellenmeye calisilarak her noktada yakin aydinlatma seviyeleri
yakalanmistir. Uzun minarelerde ise minare baslangicinda cami govdesinden faydalanarak
minarenin dort tarafinda birer adet 400W 4200K lambali asimetrik projektor kullanilmistir.

Serefelerde ise sekizer adet 150W 5200K lambali asimetrik projektor kullanilmistir.

Avlu giris kapisinin duvarmmin aydinlatilmasinda ise altt adet yesil renk 250W lambali
asimetrik projektor kullanilmigtir. Tiirbeler tarafindaki duvarin aydinlatmasi igin alt1 adet yesil
renk 250W lambali asimetrik projektér kullanilmistir. Yarim kubbelerin aydinlatilmasi i¢in

bes adet 400W 6700K lambal1 asimetrik projektor kullanilmigtir.

5.2 Simiilasyon Cahsmasinin Hangi Program Ile Yapilacaginin Belirlenmesi

Aydinlatma hesab1 yapilirken hangi program ile calisilacagimizi birkag Olciit sonrasinda

belirlemekteyiz. Bunlar asagida belirtilmistir:
1) I¢ veya dis aydinlatma hesabi yapilacag.

2) Aydimlatma hesab1 yapilmasi i¢in programa herhangi bir model aktarimi yapilip
yapilmayacagi.

3) Programda kullanilacak veri dosyalarinin program ile uyumlulugu.

4) Programda aydinlatma aygitlarina ait veriler veya modeller ile ilgili degisiklik yapilip
yapilamayacagi.

5) Ug boyutlu model kullanilacak ise ii¢ boyutlu model gériintiisii iizerinden islem yapma
imkanini sunup sunmadigi.

6) Hesap siirecinde tek bir bolgede mi yoksa farkli birka¢ bolgede mi aydinlatma hesabi
yapilacagi.

7) Hesap sayfasi ile ilgili sonuglar hazirlatilirken, sonuglarda hangi verileri ne sekilde
gormek istedigimiz. Ortalama aydinlatma seviyesi bizim i¢in yeterli midir? Yoksa ortalama

aydinlatma seviyesine ek olarak bolgeye ait tablo degerleri, izoline egrileri, renkler araciligi
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ile seviye farklarini gosteren ¢izim, 3 boyutlu grafik gibi yontemler ile sonuglarin inceleyip
incelemeyecegimiz. Ayrica aydinlatma seviyesine ek olarak 1s1k siddeti ile ilgili sonuglar
gormek isteyip istemedigimizi ve de bu sonuclara sadece referans bolge de mi ulagsmak

istedigimiz yoksa duvar tavan gibi bolgelerde de degerleri gormek istiyor muyuz?

8) Bu olgiitlere ek olarak tabi ki ¢alisma yapilirken kullanimina hakim oldugumuz bir
program ile calismak bize projeyi daha az zamanda sonuglandirma firsati ve kullanim

kolaylig1 sunmaktadir.

Tez konumuz olan Siilleymaniye Camisi’nin aydinlatma simiilasyonunda hangi program ile
calisacagimizi belirlerken eleme yontemi kullanilmigtir. Boylece ¢alismamiz igin en uygun
program belirlenmistir. Eleme yontemi kullanilirken ilk 6nce aydinlatma programinda en

onemli ihtiyacimizin ne oldugu saptanmistir.

Siileymaniye Camisini mimarisinin detaylar1 nedeni ile aydinlatma programinda ii¢ boyutlu
olarak modellemek miimkiin olmadigindan dolayi, mimari program araciligi ile model
olusturularak bunun aydinlatma programina aktarilmasi gerekmekte idi. Bu nedenle ilk 6nce
ic boyutlu modelin hangi aydinlatma programina aktarilabilecegini belirledik. Bu asama da
ihtiyacimiz karsilayan programlar mimari modelin hazirlandigi 3ds max programi ve relux
programi oldu. Daha 6nce programlar tanitilirken Dialux programinda da {i¢ boyutlu modelin
programa aktarilabilecegini belirtmistik fakat Dialux programima ii¢ boyutlu model
aktarilmas1 4.6 siiriimiinden itibaren eklenmistir, tez ile ilgili ¢aligmalar asamasinda 4.4

stirimii kullan1ldig1 i¢in Dialux programi ihtiyacimizi karsilamamaktadir.

Ug¢ boyutlu modelin programa aktarilmasindan sonraki asama kullanilacak aydinlatma
aygitlar1 ile ilgili veri dosyalarinin programa aktarilip aktarilamayacagi ve bu dosyalar
lizerinde lamba Ozellikleri ile ilgili degisiklik yapilabilmesi idi. Bu asamada iki programda
ihtiyaclarimiz1 karsilamaktadir, her iki programa da veri dosyalar tek tek eklenebilmektedir

ve lamba ile ilgili 6zellikler ayarlanabilmektedir.

Bundan sonraki karsilagtirma 6l¢iitiimiiz bireysel calismamizda hangi program ile daha dogru
sonuclar elde edebilecegimiz ve hangi program ile istedigimiz sonu¢ dosyasini
olusturabilecegimizdir. Bunu belirlemek i¢in her iki programda da 6n ¢alisma yapildi. 3ds
max programi ile aydinlatma aygitlar1 yerlestirilirken iistten ve yandan goriiniisler ile en
uygun noktaya yerlesim yapilmaya calisildi ve acilar verildi. Daha sonra programin

objelerden yansiyan 1siklar1 da hesaplamasi i¢in gerekli eklentiler kuruldu ve ¢ikan goriintiiler
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kaydedildi. Fakat goriintiilerin her parametre degisikliginde oynamasindan dolay1 gercek
gorilintliyli yakalamak i¢in programin parametrelerine hakim olmak zorunda oldugumuzu
anladik. 3ds Max programu ile ilgili piyasada c¢ok fazla kitap bulundugu i¢in programin
kullanmasin1 6grenmede ve parametreler ile ilgili bilgi edinmede herhangi bir sikinti
gozilkkmemektedir. Fakat 3ds Max programu ile ilgili en biiyiik sorun programda tam istenilen
noktalara yerlesim yapma, nesnelerin 6zelliklerini ayarlama gibi islemlerde profesyonel bir
kullanic1 olmaniz gerekmektedir. Siileymaniye Cami gibi detayli bir mimaride g¢aligma
yaparken programi yeni kullanmaya baglayan kullanicilarin farkinda olmadan yanlis sonuglar

almasi ¢ok biiylik bir ihtimal idi bu nedenle 3ds Max programi ile calismamaya karar verildi.

3ds Max programi ile ¢alismayip Relux programini kullanmayi tercih ettik fakat bu program
ile de 6n calisma yapip sorunlarin belirlenmesi ve bu program ile calisabilecegimizin teyit
edilmesi gerekmekte idi. Bu nedenle 3ds Max programinda hazirlanmis {i¢ boyutlu model
programa aktarildi ve programda bazi parcalarin goriinmedigi saptandi. Bu kisim ilerde tez ile
ilgili caligmalar boliimiinde detayli incelenecektir. Programda ii¢ boyutlu nesneyi olusturan
pargalarin diizenlenebilmesi olanagi saglandigi i¢in bu Ozellikten faydalanarak sorunun
¢oziilebilecegi saptandi. Sorunun ¢oziilmesi ile relux programi ile ¢alisacagimizi belirlemis

olduk.

5.3 Simiilasyon Calismasinda Kullanilacak Relux Programinin Kullanim

Relux programinin ara yiizii dort boliimden olusmaktadir. Ana menii, ara¢ ¢ubuklari, proje
yOneticisi, olay penceresi. Sekil 5.1°deki resimde, cami goriintiisiinlin bulundugu alan olay
penceresi, sol tarafindaki aydinlatma aygitlarini gosteren bolim proje yoneticisi olarak

adlandirilmaktadir. Ust tarafta da ana meniiler ve ara¢ ¢ubuklar1 bulunmaktadir.
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Sekil 5.1 Relux Programinin ana ekran goriintiisii

Ana meniilerin altinda bulunan ara¢ ¢ubuklar1 aracilig1 ile yapilabilecek islemler asagida

belirtilmistir.

NeWHAS2 %-¢- 1@

Standart ara¢ cubugundaki ikonlarin islevleri, soldan saga sirasi ile:
1) Yeni proje ¢aligsmasini baglatir.

2) Daha once kaydedilmis projeyi agar.

3) Projeyi kaydeder.

4) Cikt1 yoneticisini agar.
5) Cikt1 penceresini agar.
6) Yapilan islemleri geri alir.
7) Yapilan islemleri ileri alir.

8) Kontrol merkezi penceresini agar.
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9) Giincelleme yoneticisi penceresini agar.

H<RAARR [/ [Fwd iz2

Ayarlar ara¢ gubugundaki ikonlarin iglevleri, soldan saga sirast ile:

1) Koordinat bilgilerinin ayarlandig1 pencereyi acar.
2) Gozlemci bilgilerinin ayarlandigi pencereyi agar.
3) Fare ile goriiniisiin ayarlandig1 segcenegi aktif eder.

4) Gorlintiiyii yakinlagtirir.

5) Goriintliyii uzaklastirir.

6) Zemin planinin tamaminin goriiniimiinii saglar.

7) Secilen nesneye gore goriintiiyii ayarlar.

8) Ug boyutlu gériintilyii dondiiriir.

9) Farenin sec¢im tusu ile goriintiiyii yakinlastirir ve uzaklastirir.

10)  Ug boyutlu goriintiiyii farenin se¢im tusu ile hareket ettirir.

11)  Aydinlatma aygitlarinin ayarlandigi noktalar1 ok isareti ile gosterir.
12)  Aydinlatma aygitinin hedeflenecegi noktay1 se¢cim olayin1 aktif eder.
13)  Aydinlatma aygitlarinin 1s1k dagilimlarini gosterir.

14)  Aydinlatma aygitlarinin ve yapisal nesnelerin tekrar numaralandirilmasini saglar.

15)  Pencerelerin goriiniimiin yenilenmesini saglar.

Gorilinlim ara¢ ¢cubugundaki ikonlarin islevleri, soldan saga sirasi ile:
1) Zemin goriintlisline gegisi saglar.

2) Ug boyutlu goriintiiye gecisi saglar.

3) Genel gosterime gegisi saglar.

4) Ug boyutlu gériiniimde simiilasyon goriintiisiine gecer.
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Dort cepheden de {i¢ boyutlu goriiniimde simiilasyon goriintiilerini verir.

Relux vision yardimci programi araciligi ile olusan goriintiiyii verir.

V.. S0, @,

Eklemek ara¢ ¢ubugundaki ikonlarin islevleri, soldan saga sirasi ile:

1) Aydinlatma aygiti eklemenizi saglar.
2) Kiip eklemenizi saglar.
3) Fare ile kiip olusturma segenegini aktif eder.
4) Pencere eklemenizi saglar.
5) Sanal 6l¢lim bolgesi eklemenizi saglar.
¥ .85

Hesaplama arag¢ ¢ubugundaki ikonlarin iglevleri, soldan saga sirasi ile:

1) Projenin yanlis bir aygit veya nesne igerip icermediginin kontroliinii yapar.
2) Hesaplamanin yapilmasini saglar.

3) Hesaplama ayarlanin yapildig1 pencereyi agar.

4) Easy lux yardimci1 programina gegisi saglar.

BN m

Cikt1 ara¢ gubugundaki ikonlarin iglevleri, soldan saga sirast ile:

1) Referans bolgelerin genel sonug sayfalarini gosteren ekrana gecisi saglar.

2) Referans bolgelerin sonuglarinin tablo seklinde goriiniimiinii saglar.

3) Referans bolgelerin sonuglarinin egriler seklinde gortinlimiinii saglar.

4) Referans bolgelerin sonuglarinin renk tonlamasi seklinde goriiniimiinii saglar.

5) Isik dagiliminin {i¢ boyutlu seklinde goriiniimiinii saglar.
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Sahne arag¢ ¢ubugundaki ikonlarin islevleri, soldan saga sirasi ile:

1) Programda kullanilan sahnenin ad bilgisini gosterir.
2) Sahne 6zelliklerinin ayarlandig1 pencereyi agar.
3) Sahnenin ¢ogaltilmasini saglar.

4) Projeye yeni sahne ekler.

5) Sahneyi siler.

Relux programinda”file, edit, project, luminaires, insert, calculation, output, extras, window,
help” meniileri bulunmaktadir. Bu meniiler aracilif1 ile yapilabilecek islemler asagida

belirtilmektedir.

1) File meniisii aracilig1 ile yeni proje baslatilabilir, mevcut proje agilabilir, proje
kaydedilebilir, programa ice aktarim yapilabilir ve programdan disa aktarim

yapilabilmektedir.

2) Edit meniisii aracilig1 ile iglemleri geri ve ileri almak, kopyala ve yapistir gibi ana

islemler yapilmakla beraber gruplar olusturulup bu gruplar tekrar pargalanabilmektedir.
islemler yapilmakla beraber gruplar olusturulup bu gruplar tekrar parcalanabilmektedi

3) Project meniisli aracilig1 ile proje verileri, konum bilgileri, kiitiiphane veriler
diizenlenebilmektedir. Ayrica bu meniiden sahne se¢imi yapilabilmekte, sahne eklenebilir

c¢ikartilabilir ve sahne kopyalanabilmektedir.

4) Luminaires meniisii aracilifi ile aydinlatma aygit1 ekleme ve diizenleme penceresine
ulagilabilir, kiitliphane verileri diizenlenebilir ve aygitlarin hizalanmasi saglanabilir ve

aygitlarin ii¢ boyutlu 151k dagilimi aktif edilebilir.

5) Insert meniisii aracilig1 ile aydinlatma aygiti, sensdr, oda elemani, basit nesne, iic

boyutlu nesne ve 6l¢iim alan1 eklenebilmektedir.

6) Calculation mentisii araciligi ile hesaplama ydneticisi ekranina ulasabilmekte,

ekonomi ve teklif ekranina ulasabilmektedir.

7) Output meniisii araciligi ile ¢ikig yoneticisi penceresine ulagilabilir, aydinlatma
hesab1 sonuglarina ulasilabilmekte ve vision yardimci programi ile olusturulmus gorsellere

ulasilabilmektedir.
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8) Extras meniisii aracilig1 ile dil segeneklerine, ¢ikt1 sayfasindaki alt ve iist bilgileri
diizenleme ekranina, ayarlar penceresine ve relux administrator yardimci programina

ulagilabilmektedir.

9) Windows meniisii araciligi ile pencereler arasi gegis saglanabilmekte, aktif olan arag

cubuklar secilebilmekte ve pencerelerin goriiniimii ile ilgili yerlesim secilebilmektedir.

10) Help mentisii araciligi ile relux programinin siiriimiine ve lisans bilgisine, online

update yardimci programina ve yardim boliimiine ulagilabilmektedir.

5.4 Siileymaniye Camisi’nin Aydinlatma Tasariminin Relux Programina Aktarilisi

Siileymaniye Camisi’nin aydinlatma simiilasyonunun olusturulabilmesi i¢in dncelikle 3ds
max programinda c¢alisilmis modelin relux programina aktarilabilmesi i¢in 3ds uzantili olarak
kaydedilmesi gerekmektedir. Dosyay1 3ds olarak kaydedilirken dikkat edilmesi gereken
nokta model ne kadar biiylik boyutlu ise relux programinin hesaplama siiresi ve hesaplama
icin gerekli olan ram ihtiyaci da buna paralel olarak artmaktadir. Bu nedenle aydinlatma
hesab1 yapilmayacak bolgeler modelden silinerek modelin boyutu kiiciiltiildii. Siileymaniye
Camisi’nin Sekil 5.2°de verilen modelini aydinlatma programina attiimizda 2gb ram igeren
bir bilgisayar hesaplama ve gorsel olusturma islemeni basaramayip “yetersiz bellek” mesaji
ile kapanmakta idi. Daha sonra model Siileymaniye Kiilliyesine ait binalarin silinmesi sonucu
Sekil 5.3’te goriinen sadece Siileymaniye Camisi’ni iceren haline sadelestirilerek programa

atilmistir.
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Sekil 5.2 Siileymaniye Kiilliyesi’nin 3ds Max programinda hazirlanmais ti¢ boyutlu modeli

Sekil 5.3 Siileymaniye Camisi’nin 3ds Max programinda hazirlanmis ii¢ boyutlu modeli
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Relux programi ile calismaya baslamadan Once markalara ait verileri giincelleyip kendi
kiitiiphanesinde bulunan tiim markalara ait veri dosyalarim1 programa aktardik. Bu veri
dosyalarinin programa aktarilabilmesinin en basit yontemi www.relux.biz sitesinden kayit
yaptirdiktan sonra relux online update yardimer programini kullanmaktir. Firmanin internet
sitesinden olusturabileceginiz kullanici adi ve sifre ile sisteme giris yaparak istediginiz

markalara ait veri dosyalar1 programa otomatik olarak aktarilir.

Program Update Update Info

-

D ata Update

Inztallation folder for new companies:
C:\Program Filss\Relus 2007 Yol Ehangoiielic:

[ Alteme 2008410431 [mew) 9EIMB ||
2008410431 ZEEME | |
Elementi di Lucepl 200810431 E.54 ME

2004/09/24  [new] 436 ME

200841043 140 ME

2008410431 9.96 ME

2009/04416 10.6 ME

2008410431 8.38 ME

2008410431 4.90 ME

] Regialux 2008410431 283 MBE

Regent 2009/03/31 575 ME

Fidi 200940343 11.4 ME

2009/03413  [new] E14 ME

200841043 41.9ME

[ ] Schmitz-Leuchten 2008/10/31 E.ES ME

2009403413 30.6 ME

2009/04/02 431 ME

| Targetti Poulsen 200810431 49.8 MB
1 Tulus 2008410431 451 MB ¥

Update Cancel

Sekil 5.4 Relux Online Update yardime1 programinda verilerinin yiiklenmesini istediginiz

markalar1 sectiginiz pencerenin goriintiisii

Relux Online Update Programi araciligi ile programin ¢oziim ortagi olan firmalara ait veri
dosyalar indirilebilir. Diger firmalara ait veri dosyalar1 ise relux administrator programi
araciligl ile yiiklenebilmektedir. Bu yiiklemenin gerceklestirilebilmesi i¢in Oncelikle veri
dosyasini yiiklemek istediginiz firmanin internet sitesinden aydinlatma aygitlarina ait veri

13

dosyalarini, ‘“cie, eulum, ies, Itli, tml14” dosya tiplerinden biri olarak kaydetmeniz
gerekmektedir.  Dosyay1 kaydettikten sonra relux administrator programindan import
companies meniisii aracilig1 ile dosya tipi ve dosya yeri belirtilerek dosyalar programa

aktarilir.
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‘24 Relux company administration
company's zource falder [CO MMetwark]
The zource folder is not availablel. Please ingert the RELUX CD ROM or check pour network and prezs the
button "Update list".
l Add Compary l
T L Impoart comparies J
Hame Type | Path | Show | Version |
AEC Muminazione CDuMet [/ \Documerts and SettingsialperDe & -not available-
AEC llluminazione Local CProgram Files'Relux 2007 ocaliae 2008/02/29 12:00:00
aidla Iinpiort C\Documents and SettingstalperDe -imparted-
all [rmport C\Documents and SettingsalperDe -imported-
ANSOrY Impport CDocuments and SettingsalperDe -imported-
Ansorg COMet |:| ChDocumernts and Settingsialper'De |:| -niat available-
Ansarg Local CProgram Files'Relux: 2007 ocalian 20080229 15:00:00
Belux CDuMet []]C\Documerts and Settingsialper'De El -nict available-
Belux Local C\Program FilesiRelu: 2007 ocalibel 20080229 12:00:00
Concord: marlin Chunet |:| CDocuments and Settings'alperDe |:| -not available-
Concord: marlin Local CHProgram FilesReluz 2007 localico 200703 4 4 2:00:00
Cooper Lighting COMet |:| CDocumerts and SettingsialperiDe |:| -not available-
Cooper Lighting Local CHProgram FilesReluxz 2007 localizo 200706501 12:00:00
d13 Import C\Documents and SettingstalperDe -imparted-
data Pt [ Documents and SettinosaloerDe 72l -imported- st
Show all local ] [ Show all J [ Reset list ] [ Close ] [ Help

Sekil 5.5 Relux Administrator programinin ana menii goriintlisii

Firmalara ait veri dosyalar1 aktarildiktan sonra simiilasyon ile ilgili ¢calismamiza basladik.
Relux programi calistirildiginda ilk dnce dis aydinlatma yapilacagi belirtilerek projeye ait

bilgiler girildi.

.Relux l

Relux Express

Open project
Interiar

_ ]
Projects

Fecently opened

K.

Irterior E sterior Fioad project

Samples

Sekil 5.6 Relux programinin agilis penceresinin goriintiisii
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Enter project data .l

Project number: :‘i‘.T.'U Yiiksek Lizans Tezi|
Object: S:le.eyman.i_l,le Eami

Installation; | Dig Apdinlatma T azanm ve Similasyonu

Cusztomer:

Processed by :M. Alper ALBATRAM

Date: | 06012003 ' Today's date

Project description

(] ] [ Cancel ] [ Help

Sekil 5.7 Relux programinda projeye bilgilerinin girildigi pencerenin goriintiisii

Projeye ait bilgiler girildikten sonra zemin ile ilgili bilgiler ve geometrisi belirtildi. Referans
diizlem ile ilgili bilgiler de ayni pencerede belirtildi. Bu pencere araciligi ile materyal
ozellikleri de belirtilebilmektedir. Programa ii¢ boyutlu model aktaracagimiz ve birden ¢ok

referans bolge ile ¢alisacagimiz i¢in pencerede sadece zemine ait geometri bilgilerini girdik.
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" T . o
Exterior installation
Room name Geomety
siileymaniye cami - . e
T Floor |7 diffus
Room type
Carner pu:uirrtrfacgs '
1 0 0
2 [|1z20 0
3 120 '8_5
4 ] '8_5
Dimenzionz [m)
Delete ] Inzert

Reference plane Add ] [

Height af the reference plane [ Materials # textures. . ]

Offzet to the wall [ Morth angle (0] ]

[ aF, ][ Cancel ][ Help

Sekil 5.8 Relux programinda zemine ait geometri ve referans diizleme ait bilgilerin girildigi

pencere goruntiisi

Zemine ait geometri bilgileri girildikten sonra programa menii araciligt ile ili¢ boyutlu
modelimizi aktardik. Ug¢ boyutlu model aktarimi icin dosya meniisiiniin ice aktar alt
meniisiinden iic boyutlu obje segilerek dosyanin yeri tanimlandi. Daha sonra ii¢ boyutlu
modelin gercek boyutu ile hesaplama yapilabilmesi i¢cin modelin hangi katsayi ile ¢arpilacagi
programa belirtildi. Bu katsaymin belirtilmesi i¢in modele ait gercek boyut 3ds max
programindan alindi. Bu katsay1 belirtildikten sonra modelin boyutuna dogru orantili olan bir

ylikleme siiresi sonrasinda model programa aktarildi.
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"Scaling 1

Scale Factor: 'l:|

Bounding Box: 1281653« 2091522 m

nnnnnn

Amount af Triangles: 148971

Decimal places: |5 [wertex coordinates)

l Cancel l [ OF, l

Sekil 5.9 Relux programinda {i¢ boyutlu modelin hangi katsay1 ile ¢arpilacagina ait bilgilerin

girildigi pencerenin goriintiisii

Modelin programa aktarilmasi ile beraber oncelikle modelin dogru bir sekilde programa
aktarilip aktarilmadigi kontrol edildi ve daha 6nce bahsedilen modelleme sorunlarindan
kaynakli sorunlarin bulundugu saptandi. Simiilasyon c¢aligmasinin dogru bir sekilde

yapilabilmesi i¢in 6ncelikle bu sorunlart diizeltmemiz gerekmektedir.

Sekil 5.10 Siileymaniye Camisi’nin ii¢ boyutlu modelinin Relux programina aktarildiginda

minarelerdeki ve tasiyicilarindaki hatay belirten goriintii



Sekil 5.11 Siileymaniye Camisi’nin ii¢ boyutlu modelinin Relux programina aktarildiginda

minarelerdeki ve ince siitunlardaki hatayi belirten goriintii

Sekil 5.12 Siileymaniye Camisi’nin ii¢ boyutlu modelinin Relux programina aktarildiginda

minarelerdeki hatay1 belirten goriintii
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Hatalarin diizeltilebilmesi i¢in Relux programinin kontrol merkezinden ii¢ boyutlu obje
secilerek buradan “kismi parcalar segilebilir” aktif hale getirilerek hatali pargalarin bagimsiz
bir sekilde hareket edebilmesi, kopyalanabilmesi saglanarak modeldeki hatalar tek tek

diizeltilerek asagidaki model goriintiisiine ulasilmistir.

O I I O
e

il

Sekil 5.13 Siileymaniye Camisi’nin ii¢ boyutlu modelinin hatalar diizeltildikten sonraki

goruntiisi
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Sekil 5.14 Siileymaniye Camisi’nin ii¢ boyutlu modelinin hatalar diizeltildikten sonraki

goruntiisi

Modeldeki hatalar diizeltildikten sonra, kullanilacak aydinlatma aygitlarinin secilmesi ve
lamba Ozelliklerinin ayarlanmasi sonucu aydinlatma aygitlari tasarimda kullanacagimiz hale
getirildi. Daha dnceden relux administrator ve relux online update programlari ile programa
aktarilmis veri dosyalarina “luminaires” meniisiinlin “selection” alt meniisiinden ulasildi.
Luminaire selection bagligindan relux online update ve eklentiler araciligi ile kurulan
markalara ait veri dosyalarina ulagilir. Imported companies basligindan ise relux administrator
araciligl ile eklenen veri dosylarina ulasilir. Bu meniiden istedigimiz kadar aydinlatma
aygitin1 programa ekleyebiliriz, kullanilmayanlar daha sonra silinebilmektedir. Aydinlatma
aygitlart segildikten sonra veri dosyalarindaki lamba giici ve renk sicakligi ile beraber
programa eklenmis olur. Fakat aygit se¢ildikten sonra “modify” meniisii secilerek aygita ait
isim ve boyut bilgileri, lamba tipi ve giicli, lamba rengi veya renk sicakligi, lambanin 11k
akisi, programa bu aygita ait kullanilacak sembol degistirilebilmektedir. Programda modify
meniisii aracili@i ile degisiklik yapilmis aygitlar adinin basina iinlem isareti konarak

belirginlestirilmektedir.
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Sekil 5.15 Relux programinda aydinlatma aygiti se¢imi yapilan pencerenin goriintiisii

| [ Symbal... ]

Colour of the aiming - D
anrow

Lurmninaire name

Lurririaire Murmbet IGWBMNM |

. Equipment I Luniinaire Dimensions
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Lamp type HQIT4000 | Iumigaires] (o] [ A04 B Luminous length [mm] |7m E
e M [ widh o] 6 2 Lumnouswidhlmm] (275 (2
= Height [rm] 26T =
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Lamp colour On / Off

| ok | [ cancel | [ Heb |

[ Mournting paint i in the centre of the luminaire

Sekil 5.16 Relux programinda aydinlatma aygitina ait bilgilerin degistirildigi modify

penceresinin gorlintiisii
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Kullanilacak aydinlatma aygitlar1 secildikten sonra programa yerlestirme asamasina
gecilmektedir, yerlesim yaparken oncelikle “insert” mentisiiniin “luminaires” alt meniisiinden
istedigimiz aydinlatma aygiti segilir. Aydinlatma aygit1 segildikten sonra koordinat olarak x=0
ve y=0’a gonderilir. Relux programinda “floor plan” denilen iistten gdriiniim ve “3d room
view” olarak adlandirilan {i¢c boyutlu model goriintlisiinde calisabilirsiniz. Aydinlatma
aygitinin yerini degistirirken fare ile istenilen noktaya tasiyabilir veya direkt olarak koordinat
bilgilerini girilebilirsiniz. Fare ile yeri ayarlanirken iistten goriinlimde sadece x ve y
koordinatlarinda hareket ettirebilirsiniz, z koordinatinda hareket ettirebilmek i¢in {i¢ boyutlu
goriiniime ge¢meniz gerekir. Ug boyutlu gériiniimde x,y,z koordinatinin her birinde hareket
ettirebilirsiniz. Tasarim calismamizda aydinlatma aygitlarin tam net olarak yerlesimi ii¢
boyutlu goriiniimde yapilmustir. Ustten goriiniiste calisirken aygitlart hareket ettirdiginiz
mesafeyi anlamaniz i¢in goriiniimde yardimci 1zgaralar kullanilmaktadir, 1zgaralar arasindaki
mesafeleri belirtebildiginiz gibi 1zgaralar aktiflestirerek tagima asamasinda aydinlatma

aygitinin veya nesnenin sadece bu mesafeler dogrultusunda hareket etmesini saglayabilirsiniz.

Properties
1?;5 Wariant 1 V E

Cigin and placing
grid

Coordinates arigin

A s Offzet in
¥ direction 1] =
% direction i =
oy
" x
ol ' ;{
Flazing grid Dirawing grid
[] ctivate gnd Show gnid
Dffzet d= 10 = Dffzet d= 2 =
Offzet o 5 = Offzet dv' ] =
Offzet & 05 =
Angle 7] 158 b
Tamam ] [ iptal ] [ Y ardim

Sekil 5.17 Relux programinda aydinlatma aygitina ait bilgilerin degistirildigi modify

penceresinin goriintiisii
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Projenin biiyiikliigiine ve ¢ok sayida aydinlatma aygiti kullanilmasindan dolay1 aydinlatma
aygitlar1 gruplar haline getirildi, bdylece grup halindeki aygitlarin birbirinden bagimsiz
hareket ettirilebildigi gibi grup halinde hareket ettirilebilmesi saglanmistir. Bu gruplara ad
verilebildigi gibi calismaniz bittiginde kilitlenerek farkli bir 6zellik almasi engellenmis

olmaktadir.
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Sekil 5.18 Relux programinda 1zgaralarin da eklendigi iistten goriinilis goriintiisii
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Sekil 5.19 Relux programinda Siileymaniye Camisi’nin {i¢ boyutlu goriiniimdeki goriintiisii

Aydnlatma aygitinin yeri belirlendikten sonra aygit ile ilgili bilgilerin goriilebilmesi ve
koordinat bilgilerinin ve ac¢isinin degistirilebilmesi o6zellikler penceresi araciligi ile
yapilabilmektedir. Ozellikler penceresine ulasabilmek igin aygit iizerine ¢ift tiklamir veya sol
taraftaki kontrol ekranindan aygit secilerek cift tiklanir. Ozellikler penceresinden aygit
bagimsiz olarak kilitlenebilir ve gizli olarak gosterilebilir ve aydinlatma hesabina dahil edilip
edilmeyecegi belirlenebilir. Aydinlatma aygitinin agilar1 bu pencereden ayarlanabildigi gibi
aydinlatma aygitina sag tiklanarak hedef alma secenegi secilerek aydinlatma aygitinin

aydinlatmasini istedigimiz bolge secilerek acilarin otomatik ayarlanmasi da saglanabilir.
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Sekil 5.20 Relux programinda aydinlatma aygitina ait 6zelliklerin ayarlandig1 pencerenin

goruntiisu

Aydinlatma aygitlarinin yerlesiminde diger yardimcida  “show 3d ldc” segenegidir.
Aydinlatma aygitina sag tiklanarak secilen bu 6zellikle aydinlatma aygitinin 151k dagilimu ¢
boyutlu olarak gosterilmektedir. Diger bir secenekte li¢ boyutlu goriinimde aydinlatma
aygitlarinin yonlendigi yerlerin ok isareti ile gosterilmesidir. Bu 6zelligin nasil aktif edildigi

meniilerin anlattiminda belirtilmistir.

Aydinlatma aygitlarinin yerlesimi ile ilgili ¢alisma bittikten sonra hesaplama yapilmasini
istedigimiz bolgelerde sanal 6l¢iim alani olusturmamiz gerekmektedir. Eger herhangi bir
Olclim alan1 olusturulmamis ise program sadece aydinlatma gorsellerini olusturmaktadir ve
herhangi bir hesap sonucu olusturulmamaktadir. Sanal 6l¢lim alan1 ment aracilig ile veya

proje Oneticisi araciligi ile olusturulabilmektedir.



62

Pro perh"es
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Sekil 5.21 Relux programinda sanal 6l¢iim alani 6zelliklerinin ayarlandig1 pencerenin

goruntiisu

Sanal 6lglim alanmi olusturulurken bic¢imi, koordinat bilgileri ve boyut bilgileri 6zelliklerin
ayarlandig1 pencereden ayarlanmaktadir. Olusturulan sanal 6l¢iim alani da aydinlatma aygiti
gibi listten goriiniim ekraninda ve {i¢ boyutlu goriiniim ekraninda fare araciligi ile taginarak da

yeri ayarlanabilmektedir.

Siileymaniye Cami’sinin aydinlatma simiilasyonunda on adet 6l¢iim bolgesi olusturuldu. Bu
bolgeler,

1- Giris tarafindaki kubbenin altinda kalan gévde boliimii,

2- Giris tarafindaki avlu duvari bolimdi,

3- Sadirvan giris kapisinin oldugu boliim,
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4- Restore edilen bolgede kubbenin altinda kalan gévde boliimii,

5- Restore edilen bolgede avlu duvari bolimdi,

6- Tiirbelerin oldugu taraftaki duvar boliimii,

7- Giris tarafindaki kubbenin altinda kalan pencerelerin oldugu boliim,

8- Restore edilen bolgede kubbenin altinda kalan pencerelerin oldugu boliim,
9- Sadirvan giris kapisinin tarafindaki yarim kubbenin oldugu béliim,

10- Tiirbelerin oldugu taraftaki yarim kubbenin oldugu boliim,

olarak sayilabilir.

Olgiim yapilacak bolgeler olusturulduktan sonra hesaplama yoneticisi penceresinden gerekli
hesaplama ayarlar1 yapilarak hesaplama asamasina gecilmektedir. Hesaplama yoneticisinden
yapay aydinlatma hesabi, gilin 1s181nin kullanildig1 aydinlatma hesabi, acil durum aydinlatma
hesab1 yapilabilmektedir. Yapay aydinlatma hesab1 yapilirken endirekt aydinlatmanin hesaba
ne kadar katilacagi pencere araciligi ile secilebilmektedir. Endirekt aydinlatmanin oransal
olarak ne kadar ¢ok hesaba katilir ise programin islem siiresi ve bellek ihtiyaci buna paralel
olarak artmaktadir. Calisgmamizda endirekt aydinlatma orta seviyede hesaba katilmistir.
Ayrica dl¢lim yapilirken bakim faktorii de hesaba katilmaktadir. Bakim faktorii olusturulurken
bakim siklig1 aygitin i¢ mekanda veya dis mekanda kullanildigi gibi bilgiler girilerek
olusturulabilmektedir veya standart bir katsay1 olarak girilmektedir. Siilleymaniye Cami’sinin

aydinlatma simiilasyonunda bakim faktorii katsayis1 0,8 olarak alinmistir.
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Sekil 5.22 Relux programinda hesaplama 6zelliklerinin ayarlandig1 pencerenin goriintiisii

Hesaplama yoneticisinden ayarlamalar yapildiktan sonra program hesaplama siirecini
baslatmaktadir ve projenin boyutuna gore bu siire degismektedir. Hesaplama stiresi sonucunda

gorseller olusturulmakla beraber, aydinlatma hesabi ile ilgili sonuclara da ulasilabilmektedir.

Gorseller olusturuldugunda bu gorselleri normal renk tonlamasi ile beyaz denge se¢eneginin
aktif oldugu sekilde gorebilmekteyiz ayrica lic boyutlu 1zgara nokta goriintiisiine de

ulasilabilmektedir.

5.5 Siileymaniye Camisi’nin Aydinlatma Simiilasyonunun Hesaplama Sonuclar:

Bir numarali giris tarafindaki kubbenin altinda kalan gévde boliimii icin sonuglar asagida
verilmigtir. 30 lux ortalama yakalanirken, genel aydinlatma seviyesi 35 lux civarlarindadir.
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221 Result overview, Measuring area (virtual] 1
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Sekil 5.23 Bir numaral1 bolgenin aydinlatma hesab1 sonucunun goriintiisii

2.3.1 Table, Measuring area (virtual} 1 (E}
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Sekil 5.24 Bir numarali bélgenin aydinlatma hesabinin tablo goriintiisii

Iki numarali giris tarafindaki avlu duvar1 béliimii i¢in sonuglar asagida verilmistir. 28,9 lux
ortalama yakalanirken, genel aydinlatma seviyesi 40 lux civarlarindadir.
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2.2.2 Result overview, Measuring area (virtual) 2

Groun 33 Grous 3gmyg 37
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Sekil 5.25 iki numarali bélgenin aydinlatma hesabi sonucunun gériintiisii

2.3.2 Table, Measuring area {virtual) 2 (E}
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Sekil 5.26 iki numarali bélgenin aydinlatma hesabinin tablo gériintiisii

Ug numarali sadirvan giris kapisinin oldugu béliim icin sonuglar asagida verilmistir. 36,1 lux
ortalama yakalanirken, genel aydinlatma seviyesi 40 lux civarlarindadir.
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2.2.3 Result overview, Measuring area (virtual) 3

Groun 33 Grous 3gmyn I7
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Sekil 5.27 Ug numarali bélgenin aydinlatma hesab1 sonucunun gériintiisii

2.3.3 Table, Measuring area |virtual} 3 {E)
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Sekil 5.28 Ug numarali bélgenin aydinlatma hesabinin tablo goriintiisii

Dort numarali restore edilen bolgede kubbenin altinda kalan gdvde bdoliimii i¢in sonuglar

asagida verilmistir. 46 lux ortalama yakalanirken, genel aydinlatma seviyesi 50 lux
civarlarindadir.
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224 Result overview, Measuring area ([virtual] 4
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Sekil 5.29 Dort numarali bolgenin aydinlatma hesabi sonucunun goriintiisii

2.3.4 Table, Measuring area (virtual} 4 (E}
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Sekil 5.30 Dort numarali bolgenin aydinlatma hesabinin tablo goriintiisti

Bes numarali restore edilen bolgede avlu duvari boliimii i¢in sonuglar asagida verilmistir. 72
lux ortalama yakalanirken, genel aydinlatma seviyesi 90 lux civarlarindadir.
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2.2.5 Result overview, Measuring area (virtual) 3
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Sekil 5.31 Bes numarali bolgenin aydinlatma hesabi sonucunun goriintiisti

2.3.5 Table, Measuring area (virtual} 3 (E}
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Sekil 5.32 Bes numarali bélgenin aydinlatma hesabinin tablo goriintiisii

Alt1 numarali tiirbelerin oldugu taraftaki duvar boliimii i¢in sonuglar asagida verilmistir. 18,6
lux ortalama yakalanirken, genel aydinlatma seviyesi 25 lux civarlarindadir.
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2.1.6 Result overview, Measuring area (virtual] &
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Sekil 5.33 Alt1 numarali bélgenin aydinlatma hesab1 sonucunun goriintiisii

2.1.6 Table, Measuring area (virtual] & (E}
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Sekil 5.34 Alt1 numaral1 bolgenin aydinlatma hesabinin tablo goriintiisii

Yedi numarali giris tarafindaki kubbenin altinda kalan pencerelerin oldugu bdliim igin

sonuglar agagida verilmistir. 77 lux ortalama yakalanirken, genel aydinlatma seviyesi 90 lux
civarlarindadir.
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227 Result overview, Measuring area (virtual) 7
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General

Calculation aigorithm used Axerage indirect fraction weh light colours

Mairtenance factor 080

Taotal eminous flux of & lamps 4334200 Im

Total power G3EE4 W

Total power per area (10200.00 m) 6.28 Wim®

lMuminance
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Minimum Purmmancs Ernin Ob

Maxirrum illuminance Emax 1330 b

Uniformity g1 Emin'Em T—=

Uniforrity g2 EminEmax 10— (—]

Sekil 5.35 Yedi numarali bolgenin aydinlatma hesabi sonucunun goriintiisii

2.3.T Table, Measuring area (virtual} 7 (E)

e

m, 3 ® ¥ % o3 O
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s T T T T N
TR S T - R ]

4 i T T il T

012 4 & 3 3 ®
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00 50 00 150 200 B0

Muminance [x]

Sekil 5.36 Yedi numarali bélgenin aydinlatma hesabinin tablo goriintiisii

Sekiz numarali restore edilen bdlgede kubbenin altinda kalan pencerelerin oldugu boliim i¢in
sonuglar agagida verilmistir. 53 lux ortalama yakalanirken, genel aydinlatma seviyesi 50 lux
civarlarindadir.
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2.2.8 Result overview, Measuring area (virtual) 8

3

Huasfdnds
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Iluminaros [
General
Calculation agorithrm used Axerage indirzct fraction wih light colours
Maintenance factor 080
Tetal kemincus flux of af lamps 4334200 Im
Total poweer G3EE4 W
Total poweer per area (10200.00 m) 629 Wim®
Muminance
Average illummance Eaw Sk
Minimurm furmnancs Ernin Ob
Maxirmum illuminance Emax 1480 I
Uniformity g1 Emin/Em 12134 (0.01)
Uniformizy g2 EminEmax 123770 (0)

Sekil 5.37 Sekiz numarali bolgenin aydinlatma hesabi sonucunun goriintiisii

2.3.8 Table, Measuring area (virtual] 8 (E}
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29 pp 23 24 M 7
" 0 T T T AT T,
B S | B2 42 o0 42 2
4 = e T = P T= (5 o}
pd 2 31 1B 22 14 1
ol ol T T e T
I T T T T T T T T T T T
00 50 100 150 200 250

E)

Muminance [&=]

Sekil 5.38 Sekiz numarali bolgenin aydinlatma hesabinin tablo goriintiisii

Dokuz numarali sadirvan giris kapisinin tarafindaki yarim kubbenin oldugu boliim igin
sonuglar asagida verilmistir. 15,4 lux ortalama yakalanirken, genel aydinlatma seviyesi 28 lux
civarlarindadir.
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229 Result overview, Measuring area (virtual) 9

3
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General
Calzulation algorithm wused Axerage indirect fraction wih light colours
Maintenance factor 0uB0
Total kemincus fiux of &% lamps 4334200 Im
Total power 03B W
Total poweer per area (10200.00 m) 428 Wim®
llluminance
Averape ilurmmance Eav 154k
Minimum Sumnance Emin Ob
Maxmum illuminance Emax i
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Unifizrmity g2 EminEmax 10— (—]

Sekil 5.39 Dokuz numarali bolgenin aydinlatma hesab1 sonucunun goriintiisii

2.3.9 Table, Measuring area (virtual} 9 {(E}
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Sekil 5.40 Dokuz numaral1 bdlgenin aydinlatma hesabinin tablo goriintiisii

On numarali tlirbelerin oldugu taraftaki yarim kubbenin oldugu boliim i¢in sonuglar asagida
verilmistir. 9 lux ortalama yakalanirken, genel aydinlatma seviyesi 30 lux civarlarindadir.
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2.2.10 Result overview, Measuring area (virtual) 10

I 0000 I 1 I ]
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Calzulation algeorithm wsed Axerage indirect fraction weh light colours

Maintenance fachor 080

Total keminous flux of & lamps 4334200 Im

Total power G3EE4 W

Total power per area (10200.00 m) .28 Wim*

lHuminance

Average ilurmmance Eaw Gk

Minimurn Surninance Ermnin O

Maximum illuminance Emax 37 I

Unifigrmity g1 Emin/Em ==

Unifizrmity g2 EminEmax  1—[—]

Sekil 5.41 On numaral1 bolgenin aydinlatma hesab1 sonucunun goriintiisti

2.3.10 Table, Measuring area virtual) 10 (E)

[m]
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Sekil 5.42 On numarali bélgenin aydinlatma hesabinin tablo goriintiisii
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Ek 1

Stileymaniye Cami’sinin Aydinlatma Simiilasyonu Hesap Sonuglari
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Siileymaniye Cami

Installation : Dis Aydinlatma Tasanmi ve Similasyonu

Project number - ¥.T.U Yiksek Lisans Tezi

Customer
Processed by : M. Alper ALBAYRAM
Date - 08.01.2008
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008
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: Sileymaniye Cami

: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi

: D8.01.2008

1 Luminaire data
1.1  ERCO, Beamer Il Projector... (34005000_74403000_...)

1.1.1 Data sheet

Manufacturer: ERCO

24005000_74403000_74473000

Luminaire data

Beamer Il Projector

Equipped with

Luminaires efficiency 31% (AZD) Mumber of 1

1} 20.2% {1 0.8% Diasignaticn HIT-CE 70W
Control gear Power ow
Systemn power 88 W Colour RGHB 0,00
Diameter 205 mm 0,57 0,18
Haight 336 mm Lumingus flux 8600 Im

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymaniye Camil Aydinfabma Hesab F'age 4/ar



Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1.1  ERCO, Beamer Il Projector... (34005000_74403000_...)
1.1.2 LDC

150° 1807 150°

0F | 2380 | 2380 | 2380
5% | 2056 | 1457 | 2058

107 | 1480 | 235 | 1230

120° 1207 [ 45° | 1038 | 128 | 102
20° | 578 | &4 | &7E

' l 25° | 386 | a7 | 336

30 [ 185 | 12 165

35° | &1 5 | &t
40° | 2z 3 | 2
45° | & 2 6
80® g0° 50¢ ) 2 2
g5s | 4 5

BO° 5 3 3
BE® 5 3 3

7o | 1 5 5
TE® 0 0 0
BO® 0 0 0
go® 80" B5*® 0 0 0
B 0 0 0
cd / 1000 Im
—cojci80 e C80 ./ C270
cd £ 1000 Im
Manufacturer :ERCO Efficiency factor 1 31% (A80)
Order number - 34005000_74403000_74473000 Ligit distribution :sym. to CO-C180 / CBO-C270
Luminaire name : Beamer || Projector Beam Angle 1 25.8° CO-C1&80
Equipment 21 xHIT-CE 70W 0 W/ G800 Im 12.2° CBO-C270
Dimensions - D 205 mm x H 335 mm
File name : ERCO_34005000 _74403000_74473

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymankye Camil Aydinfabma Hesab: Page Bar
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.2 gewiss, TITANO § 400W MT (GWB4474M)
1.2.1 Data sheet

Manufacturer: gewiss

GWEA4TAM TITAND § 400W MT

Luminaire data
Luminaires efficiency

Equipped with

T4 4% (ABD) Mumber of -1

1} 100.0% 1 0.0% Diasignaticn HoIT400D
Control gear Power ow
Systemn power 420w Colour RGHB 0,00
Length 404 mm 0,57 0,18
Width : 32B mm Lumingous flux 32000 Im
Haight ;287 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymaniye Camil Aydinfabma Hesab F'age 8rar
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. Sileymaniye Cam

. g Aydinlatma Tasanmi ve Simdlasyonu

© ¥.T.U Yuksek Lizans Tezi
- DB.01.2008

1.2 gewiss, TITANO § 400W MT (GWB4474M)

1.2.2 LDC
160° 150° 150°
=0 I 1 R
0% | 530 | 590 | &30
5% | 582 | 598 | 562
10° | 220 | 534 | 420
20° 120% | 15% | 391 | 8= | as
20° | 208 | 578 | 296
25° | 234 | 570 | 234
30° | 189 | 518 | 188
35% | 18z | 334 | 182
40° [ 144 | 258 | 144
45°% [ 134 | 172 | 124
ao® a0® 50° [ 119 | 111 118
g5e | 11z | 26 | 112
-~ goc | sz [ o | 2
Ps gee | 13 | 4 | 12
; 200 ' 7O | s 3 &
: TEl 2| 5| o2
: 300 soe| 1 | oz | o
o~ : B 80" g5 | 1o 1 0
) 400 i a0 o | o | @
g cd /1000 Im
50 ;
20° 2° iy
—casgB0 Co0f C2ZT0
cd f 1000 Im
Manufacturer gewiss Efficiency factor 1 T4.4% (AGED)
Order number D GWESETAM Ligit distribution :sym. to CO-C180 / CBO-C270

Luminaire name
Equipment
Dimensions

File name

cTITAMD 5 400W MT

:1 x HQIT400D O W/ 32000 Im

- L 404 mirm x W 328 mm x H 267 mm
D GWESATAM-04).LOT

Beam Angle

:30.8° CD-C1a0
76.7° CB0-C270

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab:
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.3 gewiss, TITANO § 250W MT (GWB447T1M)
1.3.1 Data sheet

Manufacturer: gewiss

GWEA4TIM TITAND § 250W MT

Luminaire data Equipped with

Luminaires efficiency T T1% (AGD) Mumber of 1

1} 100.0% 1 0.0% Diasignaticn - HZIT250D
Control gear Power ow
Systemn power 250W Colour RGHB 0,00
Length 404 mm 0,57 0,18
Width : 32B mm Lumingous flux 20000 Im
Haight ;287 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1.3 gewiss, TITANO § 250W MT (GWB447T1M)
1.3.2 LDC

150° 1807 150°

o C=0 o3

0® | 585 | 885 | 685

5% | 821 | 682 | G2

100 | 531 | &75 | 50
120° 120% [ 45% | 373 | &89 | 372
20° | 285 | 545 | 285
25° | 199 | &2z | 13s
30° | 175 | 548 | 178

35% | 158 | 396 | 158
40% | 143 | 225 | 143
45% | 134 | 128 | 134

an® gos | 50° | 117 | & | 117
V ‘ 55° | 109 | sz | 108
’ goe | s | 24 | 3

— 85*® 3 11 3
=00 TO| s & 5
75" 2 3 2
B0° | 1
60® 60° (@5 | o | o | o
B 0 0 0
cd / 1000 Im
an® o= o
—cojci80 e C80 ./ C270
cd f 1000 Im
Manufacturer gewiss Efficiency factor 1 71% (A80)
Order number D GWEETIM Ligit distribution :sym. to CO-C180 / CBO-C270
Luminaire name : TITANO 5 280W MT Beam Angle :32.5° CO-C1&0
Equipment -1 x HQIT2500 0 W ./ 20000 Im 73.1° CBO-C270
Dimensions L 404 mam W 328 mim o« H 287 mm
File name D GWET1M-01J.LDT

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.4 ERCO, Focalflood Il Floodlight (34105000)
1.41 Data sheet

Manufacturer: ERCO

24105000 Focalflood Il Flocdlight

Luminaire data
Luminaires efficiency

Equipped with

55.0% (ATD) Mumber of -1

1} 20.7% 1 0.3% Diasignaticn HIT-CE 70W
Control gear Power ow
Systemn power TEW Colour RGHB 0,00
Length 245 mm 0,57 0,18
Width ;245 mm Lumingous flux G500 Im
Haight ;207 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymaniye Camil Aydinfabma Hesab F'agE 10/7



Ohject
Installation
Project number
CDate

. Sileymaniye Cam

. g Aydinlatma Tasanmi ve Simdlasyonu

© ¥.T.U Yuksek Lizans Tezi
- DB.01.2008

1.4 ERCO, Focalflood Il Floodlight (34105000)

1.4.2 LDC
150° 1807 150°
=0 I 1 R
0% | 22 | &2z | &22
5% | 687 | @26 | BAT
10° | 249 | 354 [ 440
20° 120% | 15% | 208 | asse | 26
20F | 236 | 324 | 226
25° | 188 | 752 | 196
30° | 170 | G651 170
35% | 108 | 245 | 108
40° | 3 a4 at
\ ’ 45% 44 11
80° 7 go® | s0°| s [ 13 ] =
f % g5 2z | 11| 2
¢~ ’ goc| o | s | o
! 85° | o 0 0
‘ ToE 0 0 0
. : 75l o | o | oo
50°| o i 0
80° 80° |B5 | o 0 0
ao 0 0 0
cd / 1000 Im
20 a= 3o
—Cojcie0 e Ce0 ¢ CZ70
cd f 1000 Im
Manufacturer :ERCO Efficiency factor 1 B5.9% (ATD)
Order number - 34105000 Ligit distribution :sym. to CO-C180 / CBO-C270

Luminaire name
Equipment
Dimensions

File name

: Focalflood |l Floodlight

:1 xHIT-CE TOW O W / G800 Im

- L 245 mim x W 245 mm = H 207 mm
: ERCO_34105000_1:HIT-CE_TOW. Ik

Beam Angle
70.0°

:20.3° C0-C120
Ce0-C270

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.5 gewiss, TITANO § 250W MT (GWB44T1M)
1.5.1 Data sheet

Manufacturer: gewiss

GWEA4TIM TITAND § 250W MT

Luminaire data Equipped with

Luminaires efficiency T T1% (AGD) Mumber of 1

1} 100.0% 1 0.0% Diasignaticn - HZIT250D
Control gear Power ow
Systemn power 250W Colour 8700K
Length ;404 mm Lumingus flux 20000 Im
Width : 328 mm
Haight ;287 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1.5 gewiss, TITANO § 250W MT (GWB44T1M)
1.5.2 LDC

150° 1807 150°

o C=0 o3

0® | 585 | 885 | 685

5% | 821 | 682 | G2

100 | 531 | &75 | 50
120° 120% [ 45% | 373 | &89 | 372
20° | 285 | 545 | 285
25° | 199 | &2z | 13s
30° | 175 | 548 | 178

35% | 158 | 396 | 158
40% | 143 | 225 | 143
45% | 134 | 128 | 134

an® gos | 50° | 117 | & | 117
V ‘ 55° | 109 | sz | 108
’ goe | s | 24 | 3

— 85*® 3 11 3
=00 TO| s & 5
75" 2 3 2
B0° | 1
60® 60° (@5 | o | o | o
B 0 0 0
cd / 1000 Im
an® o= o
—cojci80 e C80 ./ C270
cd f 1000 Im
Manufacturer gewiss Efficiency factor 1 71% (A80)
Order number D GWEETIM Ligit distribution :sym. to CO-C180 / CBO-C270
Luminaire name : TITANO 5 280W MT Beam Angle :32.5° CO-C1&0
Equipment -1 x HQIT2500 0 W ./ 20000 Im 73.1° CBO-C270
Dimensions L 404 mam W 328 mim o« H 287 mm
File name D GWET1M-01J.LDT

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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: Sileymaniye Cami

: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi

: D8.01.2008

1 Luminaire data
1.6 martin, Exterior 200 wide (Diffuser Sta... (90509000)

1.6.1 Data sheet

Manufacturer: martin

S0509000 Exterior 200 wide (Diffuser Standard lens)

Luminaire data

Equipped with

Luminaires efficiency 38.8% (ABD) Mumber of 1
1} 20.5% {1 0.5% Designation Fhilips
Control gear COM-SAT
Systemn power 200w 1500842
Diameter 310 mm Power ow
Haight 301 mm Colour 4200K
Lumingus flux 14000 Im

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1.6 martin, Exterior 200 wide (Diffuser Sta... (90509000)
1.6.2 LDC

150° 1807 150°
=0 I 1 R
0% | &76 | &7E | &TE
5% | 906 | 206 | 90E
10° | 883 | 883 | &83
120° 120% | 15% | sso | &so | eso
20F | 381 | 381 | 389
25% | 180 | 180 | 120
30° | 83 | 82 | &2
35° | 33 | 33 | 32
‘ ‘ 400 | 14 | 14 | 14
AP R
go° : go° 00| & 4 4
( ‘ sse| 2 [ 2 | 2
"" A g | 2z | 2 | 2
1 =0 65 | =2 2 2
7o | 1 5 5
“ 400 ‘ 750 | 1
BO® 0 0 0
80° BOD 60° fese| o | o | o
ao 0 0 0
=00 cd / 1000 Im
20° a° ao®
— COJC180
cd f 1000 Im
Manufacturer - martin Efficiency factor :38.5% (A30)
Order number - B0508000 Ligit distribution : rotationally symmetric
Luminaire name : Exterior 200 wide (Diffuser Standard Beam Angle 1 37.3° CO-C1&0
lens
Equipment 1 x:IF'hiIips, COM-SAT 150842 0W /
Dimensions ;D 310 mm x H 301 mm
File nams : Extericr200_wide_38degrees Idt
¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.7 ERCO, Focalflood Floodlight (34116000)
1.7.1 Data sheet

Manufacturer: ERCO

24116000 Focalflood Floodlight

Luminaire data
Luminaires efficiency

Equipped with

70.2% (AGD) Mumber of -1

1} 20.5% 1 0.2% Diasignaticn T16 54W
Control gear Power ow
Systemn power 58 W Colour 500K
Length : 1240 mm Lumingus flux 4450 Im
Width : 150 mm
Haight : 115 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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Installation
Project number

CDate

. Sileymaniye Cam
. g Aydinlatma Tasanm

- 08.01.2008

ve Similasyonu

© ¥.T.U Yuksek Lizans Tezi

1.7 ERCO, Focalflood Floodlight (34116000)
1.7.2 LDC

150° 1807 150°

=0 I 1 R
0% | 585 | 5855 | 588

5% | 530 | 55% | 530

10° | 471 | 551 [ 471

20° 120% | 45% | 3a7 | sa7 | 37
20° | 305 | 518 | 308

25° | 252 | 483 | 252
‘ ‘ 30° | 213 | 484 | 213
35% | 155 | 4% | 158

‘ ‘ 400 | 81 | 30 | at

\ ’ 45° | 16 | 345 | 18

8o R T a0 50| 3 |23 | 2

' 55° | & | 204 | s

Q/ 1,:, g0° | 2 |18 | 2

" 0 a85* 0 13E 0

‘ 200 LG I -

AR AL B

. 300 ‘ BO*® o 15 0

go° 80° |85 | o 2 0

400 oot | o 0 0

cd / 1000 Im

20 a= 3o
—Cojcie0 e Ce0 ¢ CZ70
cd f 1000 Im
Manufacturer :ERCO Efficiency factor : 70.9% (AG0)
Order number - 34118000 Ligit distribution :sym. to CO-C180 / CBO-C270

Beam Angle

115 mm

Luminaire name : Focalflcod Floodhight

Equipment 21 xT18 549W 0 W / 4450 Im
Dimensions L 1240 mm =W 150 mm x H

File name : ERCO_34118000_1xT 18_5<4W.Idt

144.0° C0-C1a0
102.8% Cal-Ccavi

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.8 gewiss, TITANO § 400W MT (GWB4474M)
1.8.1 Data sheet

Manufacturer: gewiss

GWEA4TAM TITAND § 400W MT

Luminaire data
Luminaires efficiency

Equipped with

T4 4% (ABD) Mumber of -1

1} 100.0% 1 0.0% Diasignaticn HoIT400D
Control gear Power ow
Systemn power 420w Colour 8700K
Length ;404 mm Lumingus flux 32000 Im
Width : 328 mm
Haight ;287 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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. Sileymaniye Cam

. g Aydinlatma Tasanmi ve Simdlasyonu

© ¥.T.U Yuksek Lizans Tezi
- DB.01.2008

1.8 gewiss, TITANO § 400W MT (GWB4474M)

1.8.2 LDC
160° 150° 150°
=0 I 1 R
0% | 530 | 590 | &30
5% | 582 | 598 | 562
10° | 220 | 534 | 420
20° 120% | 15% | 391 | 8= | as
20° | 208 | 578 | 296
25° | 234 | 570 | 234
30° | 189 | 518 | 188
35% | 18z | 334 | 182
40° [ 144 | 258 | 144
45°% [ 134 | 172 | 124
ao® a0® 50° [ 119 | 111 118
g5e | 11z | 26 | 112
-~ goc | sz [ o | 2
Ps gee | 13 | 4 | 12
; 200 ' 7O | s 3 &
: TEl 2| 5| o2
: 300 soe| 1 | oz | o
o~ : B 80" g5 | 1o 1 0
) 400 i a0 o | o | @
g cd /1000 Im
50 ;
20° 2° iy
—casgB0 Co0f C2ZT0
cd f 1000 Im
Manufacturer gewiss Efficiency factor 1 T4.4% (AGED)
Order number D GWESETAM Ligit distribution :sym. to CO-C180 / CBO-C270

Luminaire name
Equipment
Dimensions

File name

cTITAMD 5 400W MT

:1 x HQIT400D O W/ 32000 Im

- L 404 mirm x W 328 mm x H 267 mm
D GWESATAM-04).LOT

Beam Angle

:30.8° CD-C1a0
76.7° CB0-C270

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1.8 gewiss, TITANO § 400W MT (GWB4474M)

1.8.3 Soellner diagram

Crate
A A 1000 750
1 B 2000 1500 -
2 v =300 -
3 E S00 ==300
" B3
n
g
[
g
73
(=]
55
43
Manufacturer D gewiss Efficiency factor 1 T4.4% (A80)
Order number CGWEBA4T4M Light distribution : sym. to CO-C180 / CBO-C2Z70
Luminaire name : TITANO 5 4000 MT Beam Angle 1 38,87 CO-C180
Equipment ;1 = HQIT400D 0 W 22000 Im T8.7° Ce0-C270
Dimensions : L 404 mm x W 328 mm x H 287 mm
File name D GWESATAM-E40LDT

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1 Luminaire data

1.9 gewiss, TITANO § 400W MT (GWB4476M)
1.9.1 Data sheet

Manufacturer: gewiss

GWEA4TEM TITAND § 400W MT

Luminaire data
Luminaires efficiency

Equipped with

T4.70% (ABD) Mumber of -1

1} 100.0% {t 0.0% Designation HZIT400M S
Control gear Power ow
Systemn power 30w Colour 4200K
Length ;404 mm Lumingus flux 33000 Im
Width : 328 mm
Haight ;287 mm

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

1.9 gewiss, TITANO § 400W MT (GWB4476M)
1.9.2 LDC

150° 1807 150°

o C=0 o3

0® | sdz | &02 | 602
5% | 584 | 601 | 564
10° | £32 | 597 | 482

120° 120% | 450 [ 3g2 | =88 | zaz

20% | 239 | 581 | 238
25% | 235 | g7z | 235
30° | 190 | 521 | 130

35% | 183 | 386 | 163
40% | 145 | 252 | 145
45% | 135 | 172 | 138

BO” o goe | 50° | 120 | 14z | 120
55% | 113 A7 113
<N o | s | o |
85% | 14 4 14
0o e s | 2| e
TEl o2 | 7 | 2
soc | 1 2 5
BO° A" - 5 n
o 400 T ojes e -
B 0 0 0
cd / 1000 Im
500
an® o= o
—cojci80 e C80 ./ C270
cd f 1000 Im
Manufacturer gewiss Efficiency factor 1 74.7% (AGD0)
Order number : GWE44TEM Ligit distribution :sym. to CO-C180 / CBO-C270
Luminaire name : TITANO 5 400W MT Beam Angle :38.8° CO-C1&80
Equipment 21 x HQIT400ME 0W /32000 Im 76.7° CBO-C270
Dimensions L 404 mam W 328 mim o« H 287 mm
File name : GWES4TEM-8G.L0OT

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

Luminaire data:

Type Mo\Make

1 44
4 12
7 108
2 14
3 22
5 36
B 24
e &

g BE

ERCO

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

: 34005000_74403000_74473000
: Beamer |l Projector
:1x HIT-CE 7O0W O'W / 6800 Im RGB 0,00 0,57 0.18

: 24105000
: Focalflosd Il Floodlight
1 x HIT-CE 70W O'W / 6800 Im RGB 0,00 0,57 0.18

24115000
: Focalflond Floodhight
T T16 B4W 0W /4450 Im 8500

D EWE44T4M
CTITAMO 5 400W MT
»1x HQIT4000 0 W /32000 Im RGE 0,00 0,57 0,15

T GWE44TIM
CTITAMO 5 250W MT
11 HQIT250D 0 W F 20000 Im RGE 0,00 0,57 0,18

D GWEBL4TIM
CTITAMO 5 250W MT
: 1 x HQIT250D 0 W / 20000 Im 6700K

D GWB4474M
CTITAMNO 5 200W MT
21 x HQIT£00D 0 W /32000 Im B700K

D GWB44TEM
CTITAMNG 5 200W MT
21 x HQIT2OOME] OW 7 32000 en £200K

;20502000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

Cenire paint Rotation angle Target coordinates
Mo, X [m] W [m] Z [m] Z[M CO[]  Ceo Ha[m] Ya[m] Zal[m]
ERCO Beamer Il Projector 34005000_74403000_T4473000
1.1 23.81 TE.28 2.30 0.00 0.00 180.00 - - -
1.2 28.11 TE.28 2.30 0.00 0.00 180.00 - - -
1.3 2B.57 TE.28 2.30 0.00 0.00 180.00 - - -
14 31.05 TE.28 2.30 0.00 0.00 180.00 - - -
15 3357 TE.2B 2.30 0.00 0.00 180.00 - - -
1.8 35.03 TE.28 2.30 0.00 0.00 180.00 - - -
1.7 3845 TE.2B 2.30 0.00 0.00 180.00 - - -
1.8 40258 75.28 8.30 0.00 0.00 180.00 -- - -
18 4347 75.28 2.30 0.00 0.00 180.00 - - -
1.10 4525 75.28 8.30 0.00 0.00 180.00 -- - -
21 23.80 5.28 2.30 0.00 0.00 180.00 - - -
22 26.11 5.30 8.30 0.00 0.00 180.00 - - --
23 2B.55 5.30 2.30 0.00 0.00 180.00 - - -
24 31.05 5.28 8.30 0.00 0.00 180.00 - - --
25 33.55 5.28 2.30 0.00 0.00 180.00 - - -
28 38.03 5.20 2.30 0.00 0.00 180.00 - - --
27 3847 5.30 2.30 0.00 0.00 180.00 - - -
28 40.87 5.20 2.30 0.00 0.00 180.00 - - --
28 4345 5.30 2.30 0.00 0.00 180.00 - - -
210 45 24 5.30 2.30 0.00 0.00 180.00 - - -
1.1 .72 5.38 2.31 0.00 0.00 180.00 - - -
1.2 1257 5.38 2.31 0.00 0.00 180.00 - - -
1.3 15.50 5.38 2.31 0.00 0.00 180.00 - - -
21 5401 5.42 225 0.00 0.00 180.00 - - -
22 57.03 522 225 0.00 0.00 180.00 - - -
23 G0.25 5.42 225 0.00 0.00 180.00 - - -
28.1 2547 5.40 2.3 0.00 0.00 180.00 -- - -
282 2518 5.40 2.3 0.00 0.00 180.00 - - -
283 328 5.40 2.3 0.00 0.00 180.00 -- - -
284 35.80 5.40 2.3 0.00 0.00 180.00 - - -
285 40.25 5.40 2.3 0.00 0.00 180.00 - - --
288 44 04 5.40 2.3 0.00 0.00 180.00 - - -
281 2528 74.80 2.3 0.00 0.00 180.00 - - --
282 2811 74.20 2.3 0.00 0.00 180.00 - - -
28.3 32.85 74.20 2.3 0.00 0.00 180.00 - - --
254 35.81 74.20 2.31 0.00 0.00 180.00 - - -
285 40.29 74.20 2.3 0.00 0.00 180.00 - - --
288 4412 74.20 2.31 0.00 0.00 180.00 - - -
287 1545 74.80 2.31 0.00 0.00 180.00 - - -
258 12.55 74.20 2.3 0.00 0.00 180.00 -- - -
288 588 74.80 2.31 0.00 0.00 180.00 - - -
22.10 53.73 74.20 2.3 0.00 0.00 180.00 -- - -
2811 56.53 74.20 2.3 0.00 0.00 180.00 - - -
2812 58.85 74.20 2.3 0.00 0.00 180.00 -- - -
ERCO Focalflood Il Fleodlight 34105000
301 23.75 2.58 13.24 0.00 -50.00 180.00 -- - -
a0z 2B.35 2,63 13.12 0.00 -80.00 1B0.00 - - -
30.3 azm 260 13.18 0.00 -50.00 180.00 -- - -

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

04 3817 2.63 13.12 0.00 -80.00 1B0.00 - - --

205 40.12 2.58 13.24 0.00 -50.00  180.00 - - -

0.6 44 53 2.58 13.24 0.00 -50.00 1B0.00 - - --

211 23.75 78.70 13.04 180.00 -&0.00 1580.00 - - --

1z 2B.35 TE48 13.19 180.00 -50.00 180.00 - - --

213 azm 7E.51 13.18 180.00 -50.00 150.00 - - --

14 3617 TE48 13.19 180.00 -50.00 180.00 - - --

s 40.12 78.52 13.14 180.00 -&D.00 150.00 - - --

e 44 53 78.52 13.14 180.00 -G0D.00 180.00 - - --

ERCO Focalflood Floodlight 34118000

386 1745 7472 2217 270.00 0.00 180.00 - - -

|y 18.73 7472 2217 270.00 0.00 180.00 - - --

368 1689 7472 2217 270.00 0.00 180.00 - - -

il 17.53 7472 2580 270.00 0.00 0.00 17.53 7472 D.00
32.10 18.78 7472 25589 270.00 0.00 0.00 18.72 7472 0.00
e 20.04 7472 2580 270.00 0.00 0.00 20.04 7472 D.00
38.12 17.05 7288 2612 0.00 0.00 180.00 - - -
3212 20.24 72es 2812 0.00 0.00 180.00 - - --
38.14 7.4 74.01 28.12 315.07 0.00  180.00 - - -
3815 1689 74.01 26.12 225.00 0.00 180.00 - - --
38.16 18.67 7448 2812 270.00 0.00  180.00 - - -
3817 1628 7115 289 270.00 0.00 0.00 10.82 71.158 D.00
3o.18 18.684 7115 2881 270.00 0.00 0.00 15.85 71.15 D.00
3918 1740 7115 2881 270.00 0.00 0.00 17.40 71.15 D.00
30.20 1745 668.11 32.00 270.00 0.00 0.00 1746 86.11 D.00
3821 18.71 6E.11 32.00 270.00 0.00 0.00 18.71 86.11 D.00
3022 1004 68.11 32.00 270.00 0.00 0.00 10.04 86.11 D.00
.23 1549 55.00 3712 0.00 0.00 0.00 15.49 55.00 D.00
3024 1540 5624 3712 0.00 0.00 0.00 15.40 56.24 D.00
38.25 2233 55.05 3712 0.00 0.00 0.00 2233 55.05 D.00
39.28 2233 5E.28 371z 0.00 0.00 0.00 2233 56.29 D.00
3827 2020 58.51 3712 225.00 0.00 0.00 20.80 58.51 D.00
3028 2179 57.G63 371z 225.00 0.00 0.00 21.79 57.83 D.00
38.29 15.08 a7.62 3712 315.00 0.00 0.00 16.03 57.82 0.00
3830 16.95 58.51 3712 315.00 0.00 0.00 16.85 58.51 D.00
38.31 18.28 58.07 3712 270.00 0.00 0.00 18.29 58.07 0.00
3832 16.53 5007 3712 270.00 0.00 0.00 10.53 50.07 D.00
38.32 48.77 7472 2217 270.00 0.00  180.00 - - -
3034 &D0.02 472 2217 270.00 0.00 180.00 - - --
38.35 51.28 7472 2217 270.00 0.00  180.00 - - -
3936 4883 7472 2580 270.00 0.00 0.00 4583 7472 D.00
3937 50.08 7472 2580 270.00 0.00 0.00 50.08 7472 D.00
3838 51.24 7472 2559 270.00 0.00 0.00 51.34 7472 D.00
3038 48.40 7282 2812 0.00 0.00 180.00 - - --
3840 51.64 7282 2612 0.00 0.00 180.00 - - -
304 4820 7igy 2812 315.07 0.00 180.00 - - --
342 51.21 Tigs 2812 225.00 0.00 180.00 - - -
30432 50.02 7448 2812 270.00 0.00 180.00 - - --
844 51.18 7115 2881 270.00 0.00 0.00 51.18 71.15 D.00
3045 45 04 7115 289 270.00 0.00 0.00 4084 71.15 D.00
346 48 84 7115 2881 270.00 0.00 0.00 4389 71.15 D.00

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymaniye Camil Aydinfabma Hesab F'agE 2587



104

Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

3047 4876 66.11 32.00 270.00 0.00 0.00 4376 86.11 D.00
32.48 50.00 8811 32.09 270.00 0.00 0.00 50.00 £5.11 0.00
3040 51.23 66.11 32.00 270.00 0.00 0.00 51.23 86.11 D.00
32.50 4528 55.17 3712 0.00 0.00 0.00 46.28 5517 D.00
32.51 4528 5540 3712 0.00 0.00 0.00 4628 56.40 D.00
39.52 53.14 55.10 3712 0.00 0.00 0.00 5314 £5.10 D.00
3053 53.14 h5.33 3712 0.00 0.00 0.00 5314 56.33 D.00
3054 51.88 ho.a4 3712 225.00 0.00 0.00 51.88 £B.84 D.00
3955 52.55 57.75 3712 225.00 0.00 0.00 525G 57.76 D.00
30.58 4525 57.75 3712 315.00 0.00 0.00 46.85 57.75 D.00
3857 4773 58.G63 3712 315.00 0.00 0.00 4773 58.63 D.00
3o.58 45.10 5018 371z 270.00 0.00 0.00 42010 5018 D.00
3858 50.34 59.18 3712 270.00 0.00 0.00 50.34 5818 D.00

438 1748 524 2220 .00 0.00 180.00 - - --

437 18.73 524 2220 20.00 0.00 180.00 - - -

438 1609 524 2220 20.00 0.00 180.00 - - --

439 1753 S.24 2582 20.00 0.00 0.00 17.53 5.24 0.00
43.10 879 £24 2582 20.00 0.00 0.00 18.79 524 D.00
43.11 20.04 524 2582 20.00 0.00 0.00 20.04 5.24 0.00
43.12 17.04 7.268 2615 0.00 0.00 180.00 - - --
43.12 20.24 7.28 2815 0.00 0.00  180.00 - - -
43.14 17.57 6.08 2615 4483 0.00 180.00 - - --
43.158 1688 6.03 2615 125.00 0.00 180.00 - - --
43.18 18.73 558 2615 0.00 0.00 180.00 - - --
4317 1688 888 28B4 20.00 0.00 0.00 10.82 5.ag D.00
4318 18.64 288 28B4 0.00 0.00 0.00 15.85 gag D.00
4318 1740 280 28B4 20.00 0.00 0.00 17.40 Bao D.00
43.20 1746 132.04 3212 0.00 0.00 0.00 17.46 13.84 D.00
43.21 18.71 12.04 3212 20.00 0.00 0.00 18.71 13.64 D.00
4322 1884 1384 3212 20.00 0.00 0.00 1984 13.84 D.00
43.23 15.51 25.81 37.15 0.00 0.00 0.00 15.51 25.81 D.00
43.24 15.51 2437 37.15 0.00 0.00 0.00 15.51 2437 D.00
4325 2237 25.81 37.15 0.00 0.00 0.00 2237 25.81 D.00
43.26 22.37 2437 3715 0.00 0.00 0.00 22.37 24.37 0.00
4327 20.85 22.08 37.15 125.00 0.00 0.00 20.85 2208 D.00
43.28 21.74 22.98 3715 135.00 0.00 0.00 21.74 22.86 0.00
4320 16.08 23.02 37.15 45.00 0.00 0.00 16.02 23.02 D.00
42.30 18.25 22.13 3715 45.00 0.00 0.00 16.85 2213 0.00
4331 18.25 21.57 37.15 0.00 0.00 0.00 18.2G 21.87 D.00
4332 18.50 21.57 3715 20.00 0.00 0.00 12.50 21.57 0.00
4333 4877 524 2220 0.00 0.00 180.00 - - --
43.34 50.02 524 2220 20.00 0.00 180.00 - - --
43.35 51.28 5.2 2220 20.00 0.00 180.00 - - -
43.38 4823 £24 2582 20.00 0.00 0.00 42.83 524 D.00
4337 50.05 f.2s 2582 20.00 0.00 0.00 50.08 524 D.00
4338 51.24 £24 2582 20.00 0.00 0.00 51.34 524 D.00
43.38 458 44 7.26 2615 0.00 0.00 180.00 - - -
4340 51.84 7.28 2815 0.00 0.00 180.00 - - --
4341 48 85 6.08 2615 44 83 0.00 180.00 - - -
4342 5117 6.03 2815 135.00 0.00 180.00 - - --
43432 aD.02 558 2615 20.00 0.00 180.00 - - -
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

4344 51.18 2.80 28B4 20.00 0.00 0.00 51.18 Bag D.00
4245 45.24 8.8 2854 20.00 0.00 0.00 42,84 5.89 0.00
4348 48 82 2.80 28B4 20.00 0.00 0.00 43.89 Bag D.00
4347 48.75 12.04 3212 20.00 0.00 0.00 4376 13.84 D.00
4348 50.00 132.04 3212 0.00 0.00 0.00 50.00 13.84 D.00
4340 51.23 12.04 3212 20.00 0.00 0.00 51.23 13.84 D.00
43.50 4528 2548 37.15 0.00 0.00 0.00 4628 2549 D.00
43.51 4528 2425 37.15 0.00 0.00 0.00 4628 2425 D.00
43.52 53.13 25.51 37.15 0.00 0.00 0.00 53.13 25.81 D.00
43.53 53.13 24.28 37.15 0.00 0.00 0.00 53.13 2428 D.00
43.54 51.74 2207 37.15 135.00 0.00 0.00 51.74 2207 D.00
43.55 5283 2295 37.15 135.00 0.00 0.00 5263 2285 D.00
43.568 45 284 2291 37.15 45.00 0.00 0.00 46,84 2281 D.00
4357 47.71 22.02 37.15 45.00 0.00 0.00 4771 2202 D.00
43.58 4505 2144 3715 20.00 0.00 0.00 49.05 21.44 0.00
4359 5022 2144 37.15 20.00 0.00 0.00 5029 2144 D.00
gewiss TITAND 5 400W MT GWEA4TAM
13z 12.00 BE.43 5.23 180.00 -3D.00 1B0.0D - - --
28.1 70.54 -4.98 0.5 0.00 -2D.0D  180.00 - - -
362 To.0a -4.08 .89 0.00 -20.00 180.00 - - --
28.2 58.18 -4.98 0.5 0.00 -2D.0D  180.00 - - -
6.4 o4 88 -4.08 0.89 0.00 -20.00 1B0.00 - - --
385 104.21 .08 0.89 0.00 -80.00 1B0.00 - - --
36.5 113.35 -4.08 .89 0.00 -20.00 180.00 - - --
ari 70.54 B4.07 0.89 180.00 -20.00 150.00 - - --
vz To.0a B4.07 .89 180.00 -2D.00 180.00 - - --
ar3 2819 B4.07 .89 180.00 -2D.00 150.00 - - --
a4 o4 88 B4.07 .89 180.00 -2D.00 180.00 - - --
ars 104.21 B4.07 .89 180.00 -2D.00 150.00 - - --
e 113.25 5497 0.5 180.00 -30.00 150.00 - - -
402 12.00 -8.72 5.33 0.00 -30.00 1B0.00 - - --
gewiss TITAND 5 250W MT GWEAAT 1M
331 5.50 BY.77 4.51 180.00 -35.00 180.00 - - --
233 18.50 Y7V 4.51 180.00 -35.00 150.00 - - -
341 5204 -T.27 B.11 0574 000 -12524 - - --
342 57.54 -8.87 6.52 0.00 -3D.00 180.00 - - -
243 G524 -8.37 5.68 0.00 -20.00 1B0.00 - - --
35.1 S2.04 B7.18 .11 263.25 0.00 -125.24 - - -
52 57.54 BE.78 6.52 180.00 -2D.00 180.00 - - --
25.2 G5.284 B2.28 558 180.00 -20.00 150.00 - - -
40.1 5.50 -8.08 4.51 0.00 -3500 180.00 - - --
40.3 18.50 -8.08 4.51 0.00 -3500 180.00 - - --
411 -3.89 7251 1.14 0.00 0.00 -140.00 - - -
412 -3.89 61.74 1.14 0.00 0.00 -140.00 - - --
41.2 -3.89 40.21 1.14 0.00 0.00 -140.00 - - -
414 -3.80 50.27 1.14 0.00 0.00 -140.00 - - --
41.5 -3.89 27.20 1.14 0.00 0.00 -140.00 - - -
418 -3.80 12.28 1.14 0.00 0.00 -140.00 - - --
421 126.55 10.78 1.14 0.00 0.00  140.00 - - -
422 128.55 21.28 1.14 0.00 0.00 140.00 - - --
423 126.55 33.56 1.14 0.00 0.00  140.00 - - -

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymaniye Camil Aydinfabma Hesab F'agE 2787



106

Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

424 1268.55 47.68 1.14 0.00 0.00  140.00 - - --
425 128.55 58.28 1.14 0.00 0.00  140.00 - - -
426 1268.55 70.32 1.14 0.00 0.00  140.00 - - --
gewiss TITAND 5 250W MT GWEA4AT 1M
441 38.80 23.50 38.32 0E.G8 0.00 -135.00 - - --
442 3520 2295 38.32 0508 0.00 -135.00 - - --
443 3270 22.98 38.32 2403 -1.28 -138.00 - - --
444 2582 2354 38.32 75.83 -1.81 -138.00 - - --
445 41.21 24.50 38.32 124.02 212 -135.00 - - --
448 44 21 28.12 38.32 127.70 241 -135.00 - - --
47 47.03 28.10 38.32 14512 367 -135.00 - - -
448 48 55 30.28 38.32 18015 380 -135.00 - - --
48 50.35 33.10 38.32 155.54 -+ 76 -135.00 - - -
44.10 51.00 35.78 38.32 15423 -8.75 -135.00 - - --
44.11 51.80 38.28 38.32 180.00 0.00 -135.00 - - -
4412 51.23 41.61 38.32 180.00 0.00 -135.00 - - --
44.12 51.25 44 55 38.32 183.33 085 -134Mm - - -
4414 5021 47.23 38.32 19885 -1083 -132.31 - - --
4418 48.55 0.1 358.32 127.24  -48.20 -177.41 - - -
4418 4582 52.G60 38.32 314.30 4474 17381 - - --
44.17 44.12 54.65 358.32 235.25 -0.77 -138.00 - - -
4418 41 68 hiE.14 38.32 251.72 0.00 -135.00 - - --
4419 38.64 57.18 38.32 80.05 -1.83  135.00 - - --
44.20 3579 57.68 38.32 8577 -1.06 135.00 - - --
44.21 3283 57.78 38.32 0589 -0.26 135.00 - - --
4422 2085 5711 38.32 108.10 0.ya8  135.00 - - --
4423 26.78 58.13 38.32 1156.12 148 135.00 - - --
4424 24 81 54.70 38.32 123.64 211 135.00 - - --
4428 2203 h2.a4 38.32 142.50 -0.40  135.00 - - --
4428 2031 50.37 38.32 145.15 3681 135.00 - - -
4427 18.54 47.58 3231 85.20 5340 178523 - - --
44.28 17.73 44 534 358.31 35.55 5173 1783 - - -
4420 16.82 41.20 38.33 85.31 740 1TV ET - - --
44.30 15.82 38.02 358.31 8525 48682 178.53 - - -
4431 1777 3571 38.33 106.43 ires 1ves2 - - --
44.32 18.55 3318 38.32 11718 4823 -17742 - - -
4432 2021 072 38.33 121.82 4032 -178.285 - - --
44.34 22.14 28.28 35,32 120.83 41.73 -174.28 - - -
44358 2432 26.28 38.33 142.14 4250 -175.20 - - --
44,368 28.85 24.67 358.32 145.32 48.67 -176.07 - - -
faewiss TITAND 5 400W MT GWEA4TAM
15.1 G8.41 1468 2238 181.49 0.00 -114.80 - - --
15.2 G6.50 65.21 2246 202.87 ood -1221 - - -
15.3 G648 2247 2282 120,14 000 -121.20 - - --
154 G6.65 56.33 2244 230.55 000 -120.72 - - -
15.5 &7.20 40.88 2252 185.73 000 -14478 - - --
15.6 56.55 888 2253 111.74 000 -130.35 - - -
16.1 285 11.87 2235 A5.70 0od -118.81 - - --
16.2 255 G8.38 2234 305.03 0.o0d -118.5< - - -
16.3 272 2287 224 4.81 000 -128.53 - - --
16.4 254 55.13 2236 307.81 ood -12141 - - -
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

18.5 B.12 B.02 223 4211 000 -118.158 - - -
16.6 8.00 7ie7 2228 32214 0.00 -110.22 - - --
18.7 270 BB.73 2244 355.75 000 -129.88 - - -
16.8 258 2427 2233 4528 0.00 -117.87 - - -
361 2241 To.EeE 2270 34084 000 -101.92 - - -
|z 4577 To.e4 2250 181.10 0.00 -101.25 - - -
353 2748 6017 2314 288.21 000 -145.74 - - -
354 3533 &0.01 2314 25043 000 -148.37 - - -
|5 3458 7247 2298 28545 000 -138.58 - - -
43.1 2241 830 2273 10,15 000 -101.42 - - -
432 45377 2.3 2273 185.80 000 -101.25 -- - -
433 2748 18.78 2317 70.78 000 -145.74 - - -
434 3583 18.24 2316 108.57 000 -148.37 -- - -
4358 3458 748 23 53.55 000 -138.58 - - -
gewiss TITAND 5 400W MT GWE44T6M
4512 73588 10.21 17.52 0.00 0.00 165.00 - - -
45.13 G5.15 1480 2228 0.00 35.00 150000 - - --
45.14 53.20 868 2227 0.00 0.00 -138.00 - - -
45.15 G5.00 Sg4 231 0.00 0.00 180.00 - - --
45.18 53.88 71.58 2227 0.00 0.00 -138.00 - - -
45.17 G5.00 7483 22N 0.00 0.00 180.00 - - --
45.18 73.87 70.63 17.80 0.00 0.00 165.00 - - -
45.18 G65.15 65.55 2229 0.00 -3500 180.00 - - -
martin Exterior 200 wide (Diffuser Standard lens) 30502000
241 116.11 10.55 2348 0.00 000 -175.13 - - -
242 111.88 10.41 2338 0.00 000 17507 - - -
243 113.78 1248 2348 0.00 0.00 180.00 - - -
244 114.24 238 2348 0.00 420 1B0.00 - - -
245 112.55 11.23 23486 0.00 0.00 180.00 - - -
248 115.88 o188 2347 0.00 8.13 -177.28 -- - -
247 115.28 1218 2358 0.00 0.00 180.00 - - -
248 112.75 857 2348 0.00 10.83 150.00 -- - -
71 116.11 69.68 2348 0.00 000 -175.13 - - -
72 111.88 68.52 23.30 0.00 poo 17507 - - --
273 113.78 71.58 2348 0.00 0.00 180.00 - - -
274 114.24 G7.50 2348 0.00 490 180,00 - - --
75 112.58 To.24 2348 0.00 0.00 180.00 - - -
7e 115.88 68.30 2347 0.00 8.13 -177.28 - - --
awT 115.28 71.28 2350 0.00 0.00 180.00 - - -
2r.8 112.75 G7.28 2348 0.00 10.83  1B80.00 - - --
48.1 G7.18 8.78 5259 0.00 0.00 180.00 - - -
482 G257 8.50 5957 0.00 0.00 180.00 - - -
48.3 o] 12.03 5259 0.00 0.00 180.00 -- - -
454 G459 7.51 5052 0.00 0.00 180.00 - - -
48.5 G288 11.07 5957 0.00 0.00 180.00 -- - -
488 68.73 242 5052 0.00 0.00 180.00 - - -
48.7 G8.71 11.21 5277 0.00 0.00 180.00 -- - -
4588 G3.31 8.03 5052 0.00 0.00 180.00 - - -
471 G7.15 8.78 52.15 0.00 0.00 180.00 -- - -
472 G254 862 52.02 0.00 0.00 180.00 - - -
47.32 G4 88 11.28 52.15 0.00 0.00 180.00 -- - -
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

474 G513 747 52.15 0.00 0.00 180.00 - - --
47.5 G63.18 1147 52,12 0.00 0.00  180.00 - - -
476 G6.53 8.15 52.15 0.00 0.00 180.00 - - --
477 G66.52 11.31 5224 0.00 0.00 180.00 - - --
478 G3.35 8.00 52.15 0.00 0.00 180.00 - - --
48.1 G712 0EE 4444 0.00 0.00 180.00 - - --
482 G250 048 4431 0.00 0.00 180.00 - - --
483 (= o] 1124 4444 0.00 0.00 180.00 - - --
484 G4 03 748 4444 0.00 0.00 180.00 - - --
485 G3.02 11.01 44 44 0.00 0.00 180.00 - - --
48.6 G6.61 833 4442 0.00 0.00 180.00 - - -
487 G8.80 1115 4452 0.00 0.00 180.00 - - --
488 G3.25 210 4444 0.00 0.00 180.00 - - -
451 118.02 1044 4004 0.00 0.00 180.00 - - --
482 111.81 10.30 39.82 0.00 0.00 180.00 - - -
452 113.71 12.38 4004 0.00 0.00 180.00 - - --
484 114.16 8.28 4004 0.00 0.00 180.00 - - -
485 11248 11.73 40002 0.00 0.00 180.00 - - --
48.6 115.58 810 40.04 0.00 0.00  180.00 - - -
487 115.21 12.0F 4013 0.00 0.00 180.00 - - --
48.8 112,67 850 40,04 0.00 0.00  180.00 - - -
50.1 118.02 10.44 32.81 0.00 0.00 180.00 - - --
50.2 111.81 10.20 3240 0.00 0.00 180.00 - - --
50.3 113.71 12.38 32.61 0.00 0.00 180.00 - - --
50.4 11416 2.28 32.81 0.00 0.00 180.00 - - --
50.5 11248 11.73 32.50 0.00 0.00 180.00 - - --
50.8 115.89 8.10 32.80 0.00 0.00 180.00 - - --
507 115.21 12.07 3270 0.00 0.00 180.00 - - --
50.8 112,87 8.20 32.681 0.00 0.00 180.00 - - --
211 =Fi 70.52 5059 0.00 0.00 180.00 - - -
512 G257 TO.57 5057 0.00 0.00 180.00 - - --
1.3 G485 73.10 5059 0.00 0.00 180.00 - - -
514 G408 88.57 5060 0.00 0.00 180.00 - - --
515 G2.95 72.14 5957 0.00 0.00 180.00 - - -
518 66.72 G048 50528 0.00 0.00 180.00 - - --
1.7 G8.70 T2.27 59.77 0.00 0.00 180.00 - - -
1.8 G3.21 59.10 5060 0.00 0.00 180.00 - - --
521 Gr.14 0.2 52.1% 0.00 0.00  180.00 - - -
522 G254 70.G68 52.03 0.00 0.00 180.00 - - --
£2.2 B4.67 73.04 52.1% 0.00 0.00  180.00 - - -
524 G5.12 G8.53 52.15 0.00 0.00 180.00 - - --
525 G3.18 7224 52.12 0.00 0.00 180.00 - - --
526 66.52 Go.22 52.15 0.00 0.00 180.00 - - -
527 G66.52 7237 5224 0.00 0.00 180.00 - - --
52.8 G3.35 G8.07 52.15 0.00 0.00 180.00 - - -
531 a7.11 707G 4444 0.00 0.00 180.00 - - --
532 G259 7052 443 0.00 0.00 180.00 - - -
53.3 G4 87 TIO00D 4444 0.00 0.00 180.00 - - --
534 Ga 52 G23.58 4444 0.00 0.00 180.00 - - -
535 G3.02 7208 444 0.00 0.00 180.00 - - --
53.6 G6.61 G240 4443 0.00 0.00 180.00 - - -
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.1 Description, siileymaniye cami

2,11 Luminaire data/Room elements

537 G6.60 72 44 52 0.00 0.00 180.00 - - --
3.8 G63.25 G218 4444 0.00 0.00  180.00 - - -
B4 118.02 G055 4004 0.00 0.00 180.00 - - --
542 111.81 G041 3002 0.00 0.00 180.00 - - --
543 113.71 7148 4004 0.00 0.00 180.00 - - --
f44 11416 G7.40 4004 0.00 0.00 180.00 - - --
545 11248 T0.e4 4002 0.00 0.00 180.00 - - --
548 115.89 G8.21 40.04 0.00 0.00 180.00 - - --
547 115.21 71.18 4013 0.00 0.00 180.00 - - --
E48 112,87 G7.21 40.04 0.00 0.00 180.00 - - --
55.1 118.02 G8.55 32.61 0.00 0.00 180.00 - - -
552 111.81 G041 3240 0.00 0.00 180.00 - - --
55.3 113.71 7148 32.61 0.00 0.00 180.00 - - -
554 114.16 67.40 32.81 0.00 0.00 180.00 - - --
555 11248 T0.54 32.59 0.00 0.00 180.00 - - -
55.6 115.89 G2.21 32.60 0.00 0.00 180.00 - - --
557 115.21 71.18 32.70 0.00 0.00 180.00 - - -
55.8 112.87 G7.91 32.81 0.00 0.00 180.00 - - --

Structural elements

Virtual measuring surface

Rotation angle
Mo.  =m[m] ym[m] =zm[m] Length Width =z axis L axis Q axis
m 1 3502 75.23 1182 G200 0.00 0.00 a0.00 0.00
m2 8220 74.08 a1 48.00 0.00 0.00 0.00 0.0o
m 3 117.00 4022 5.02 D.00 50.00 0.00 a0.00 20.00
m4 3502 4.54 1182 G200 0.00 0.00 0.00 0.0o
m&5 8220 6.36 a7 48.00 0.00 0.00 a0.00 0.0o
ma 1.68 4022 10.85 D.00 50.00 0.00 80.00 20.00
m7T 3452 21.71 2887 2800 0.00 0.00 a0.00 0.0o
m8 34.53 50.21 2887 2800 0.00 0.00 80.00 0.00
m$§ 5332 4026 32.58 D.00 28.00 0.00 a0.00 20.00
m 10 15.34 402G 32.58 D.00 28.00 0.00 90.00 20.00
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Ohbject . Sidleymaniye Canmi

Installation o Dis Aydinlaima Tasarme ve Simdlasyonu
Project number - ¥.T.U Yiksek Lisans Tezi

Date - DB.01.2008

2.1 Description, siilleymaniye cami
2.1.2 3D view, View 1
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Ohbject . Sidleymaniye Canmi

Installation o Dis Aydinlaima Tasarme ve Simdlasyonu
Project number - ¥.T.U ¥iksek Lisans Tezi

Date - DB.01.2008

2.1 Description, siilleymaniye cami
2.1.3 3D view, View from the front
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Ohbject . Sidleymaniye Canmi

Installation - Dis Aydinlaima Tasarme ve Simdlasyonu
Project number - ¥.T.U ¥iksek Lisans Tezi

Date - D8.01.2008

2.1 Description, siileymaniye cami
2.1.4 3D view, View from the back
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Ohbject . Sidleymaniye Canmi

Installation - Dis Aydinlaima Tasarme ve Simdlasyonu
Project number - ¥.T.U ¥iksek Lisans Tezi

Date - D8.01.2008

2.1 Description, sileymaniye cami
2.1.5 3D view, View from the left
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.2  Summary, silleymaniye cami

2.21 Result overview, Measuring area (virtual) 1

2333

BuEg

10 -
a
e
[ [ | |
15 m 3 =0 k=
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?
Muminance
Average illuminance Eav 30 bx
Einimum illuminance Emin 0l=
Maximum illuminance Ermax 385 Ix
Uniformity g1 Emin/Em T (=}
Uniformity g2 Emin/Emax  1:-— {-—}
Type Mo\Make
ERCO
1 44 Order Mo. : 34005000_74402000_74473000
Luminaire name  : Beamer |l Projector
Equipment ;1 x HIT-CE 7OW 0 W /8300 Im RGEB 0,00 0,57 0,18
4 12 Order Mo. 1 34105000
Luminaire name  : Focalflood Il Floodlight
Equipment :1x HIT-CE 7OW 0 W / 6300 Im RGB 0,00 0,57 0,18
T 108 Order Mo. 1 34115000
Luminaire name : Focalflood Floodhight
Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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Project number

Cate

2 sileymaniye cami

: Sileymaniye Cami

: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi

: D8.01.2008
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2.2  Summary, silleymaniye cami

2.21 Result overview, Measuring area (virtual) 1

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.2 Result overview, Measuring area (wirtual) 2

2333

BuEg

10 -
a
e
[ [ | |
15 m 3 =0 k=
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?
Muminance
Average illuminance Eav 28.9 I
Einimum illuminance Emin 0l=
Maximum illuminance Ermax B4.6 L
Uniformity g1 Emin/Em T (=}
Uniformity g2 Emin/Emax  1:-— {-—}
Type Mo\Make
ERCO
1 44 Order Mo. : 34005000_74402000_74473000
Luminaire name  : Beamer |l Projector
Equipment ;1 x HIT-CE 7OW 0 W /8300 Im RGEB 0,00 0,57 0,18
4 12 Order Mo. 1 34105000
Luminaire name  : Focalflood Il Floodlight
Equipment :1x HIT-CE 7OW 0 W / 6300 Im RGB 0,00 0,57 0,18
T 108 Order Mo. 1 34115000
Luminaire name : Focalflood Floodhight
Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2.2.2 Result overview, Measuring area (wirtual) 2

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.3 Result overview, Measuring area (wirtual) 3

2333

BuEg

10 -
a
e
[ [ | |
15 m 3 =0 k=
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?
Muminance
Average illuminance Eav 38.1 ke
Einimum illuminance Emin 123 ke
Maximum illuminance Ermax 1.4 L
Uniformity g1 Emin/Em 1:2.84 (0.34)
Uniformity g2 Emin/Emax  1:4 .88 (0.2)
Type Mo\Make
ERCO
1 44 Order Mo. : 34005000_74402000_74473000
Luminaire name  : Beamer |l Projector
Equipment ;1 x HIT-CE 7OW 0 W /8300 Im RGEB 0,00 0,57 0,18
4 12 Order Mo. 1 34105000
Luminaire name  : Focalflood Il Floodlight
Equipment :1x HIT-CE 7OW 0 W / 6300 Im RGB 0,00 0,57 0,18
T 108 Order Mo. 1 34115000
Luminaire name : Focalflood Floodhight
Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2.2.3 Result overview, Measuring area (wirtual) 3

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymaniye Camil Aydinfabma Hesab

FPage 41/87



120

Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.4 Result overview, Measuring area (wirtual) 4

2333

BuEg

10 -
a
[
[ [ | |
20 0 51 r- 100
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?

lNluminance

Average illuminance Eav 48 lx
Einimum illuminance Emin 0l=
Maximum illuminance Emax 1120 b
Uniformity g1 Emin/Em T (=}
Uniformity g2 Emin/Emax  1:-— {-—}

Type Mo\Make

ERCO
1 44 Order Mo. : 34005000_74402000_74473000

Luminaire name  : Beamer |l Projector

Equipment ;1 x HIT-CE 70W O°W /6800 Im RGE 0,00 0,57 0,18
4 12 Order No. : 24105000

Luminaire name  : Focalflood Il Floodlight

Equipment 1 x HIT-CE 70W 0'W / 6800 Im RGB 0,00 0,57 0,18
7 108 Order Mo. 24115000

Luminaire name : Focalflood Floodhight

Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2.2.4 Result overview, Measuring area (wirtual) 4

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.5 Result overview, Measuring area (wirtual) 5

2333

BuEg

10 -
a
[
[ [ [ |
30 50 TS 100 150
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?

lNluminance

Average illuminance Eav T2 Ix
Einimum illuminance Emin 8 lx
Maximum illuminance Emax 185 Ix
Uniformity g1 Emin/Em 1:8.27(0.12)
Uniformity g2 Emin/Emax  1:18.8 (0.05)

Type Mo\Make

ERCO
1 44 Order Mo. : 34005000_74402000_74473000

Luminaire name  : Beamer |l Projector

Equipment ;1 x HIT-CE 70W O°W /6800 Im RGE 0,00 0,57 0,18
4 12 Order No. : 24105000

Luminaire name  : Focalflood Il Floodlight

Equipment 1 x HIT-CE 70W 0'W / 6800 Im RGB 0,00 0,57 0,18
7 108 Order Mo. 24115000

Luminaire name : Focalflood Floodhight

Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2.2.5 Result overview, Measuring area (wirtual) 5

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.6 Result overview, Measuring area (wvirtual) 6

2333

BuEg

10 -
a
e
[ | [ [ |
10 15 pi} i} 50
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?
Muminance
Average illuminance Eav 18.68 I
Einimum illuminance Emin 0.5 1=
Maximum illuminance Ermax GE.7 L
Uniformity g1 Emin/Em 1:23.5(0.04)
Uniformity g2 Emin/Emax  1:82.8 (0.01)
Type Mo\Make
ERCO
1 44 Order Mo. : 34005000_74402000_74473000
Luminaire name  : Beamer |l Projector
Equipment ;1 x HIT-CE 7OW 0 W /8300 Im RGEB 0,00 0,57 0,18
4 12 Order Mo. 1 34105000
Luminaire name  : Focalflood Il Floodlight
Equipment :1x HIT-CE 7OW 0 W / 6300 Im RGB 0,00 0,57 0,18
T 108 Order Mo. 1 34115000
Luminaire name : Focalflood Floodhight
Equipment : 1 T16 84W 0 W 7 4450 [ G500K

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sheymantye Cami Aydinatma Hesabi Fage 48/87



Ohject
Installation

Project number

Cate

: Sileymaniye Cami

: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi

: D8.01.2008

125

2.2  Summary, silleymaniye cami

2.2.6 Result overview, Measuring area (wvirtual) 6

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.7 Result overview, Measuring area (wirtual) 7

2333

BuEg

10 -
a
[
[ [ [ |
30 50 TS 100 150
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?

lNluminance

Average illuminance Eav T I
Einimum illuminance Emin 0l=
Maximum illuminance Emax 1330 b
Uniformity g1 Emin/Em T (=}
Uniformity g2 Emin/Emax  1:-— {-—}

Type Mo\Make

ERCO
1 44 Order Mo. : 34005000_74402000_74473000

Luminaire name  : Beamer |l Projector

Equipment ;1 x HIT-CE 70W O°W /6800 Im RGE 0,00 0,57 0,18
4 12 Order No. : 24105000

Luminaire name  : Focalflood Il Floodlight

Equipment 1 x HIT-CE 70W 0'W / 6800 Im RGB 0,00 0,57 0,18
7 108 Order Mo. 24115000

Luminaire name : Focalflood Floodhight

Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2.2.7 Result overview, Measuring area (wirtual) 7

2 14
3 22
5 3G
] 24
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[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2.2.8 Result overview, Measuring area (wirtual) 8

2333

BuEg

10 -
a
[
[ [ | |
20 0 51 r- 100
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?

lNluminance

Average illuminance Eav 53 Ix
Einimum illuminance Emin 0l=
Maximum illuminance Emax 1480 bx
Uniformity g1 Emin/Em 1:134 (0D.01)
Uniformity g2 Emin/Emax  1:3770 {0}

Type Mo\Make

ERCO
1 44 Order Mo. : 34005000_74402000_74473000

Luminaire name  : Beamer |l Projector

Equipment ;1 x HIT-CE 70W O°W /6800 Im RGE 0,00 0,57 0,18
4 12 Order No. : 24105000

Luminaire name  : Focalflood Il Floodlight

Equipment 1 x HIT-CE 70W 0'W / 6800 Im RGB 0,00 0,57 0,18
7 108 Order Mo. 24115000

Luminaire name : Focalflood Floodhight

Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2.2.8 Result overview, Measuring area (wirtual) 8

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, silleymaniye cami

2,29 Result overview, Measuring area (wirtual) 9

2333

BuEg

10 -
a
e
[ e [ [ |
7.5 10 15 20 0
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?
Muminance
Average illuminance Eav 154 I
Einimum illuminance Emin 0l=
Maximum illuminance Ermax G8.4 L
Uniformity g1 Emin/Em T (=}
Uniformity g2 Emin/Emax  1:-— {-—}
Type Mo\Make
ERCO
1 44 Order Mo. : 34005000_74402000_74473000
Luminaire name  : Beamer |l Projector
Equipment ;1 x HIT-CE 7OW 0 W /8300 Im RGEB 0,00 0,57 0,18
4 12 Order Mo. 1 34105000
Luminaire name  : Focalflood Il Floodlight
Equipment :1x HIT-CE 7OW 0 W / 6300 Im RGB 0,00 0,57 0,18
T 108 Order Mo. 1 34115000
Luminaire name : Focalflood Floodhight
Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, silleymaniye cami

2,29 Result overview, Measuring area (wirtual) 9

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.2  Summary, sileymaniye cami

2.2.10 Result overview, Measuring area {virtual) 10

2333

BuEg

10 -
a
e
| [ | |
5 7.5 10 15 mn
Hlurinance Jiz]
General
Calculation algonthm used Awverage indirect fraction with light colours
Maintenance factor 0.50
Total luminous flux of all lamps 4834200 Im
Total power G3s84 W
Total power per area (10200.00 m?) 6.28 Wim?
Muminance
Average illuminance Eav =R F
Einimum illuminance Emin 0l=
Maximum illuminance Ermax 387 Ix
Uniformity g1 Emin/Em T (=}
Uniformity g2 Emin/Emax  1:-— {-—}
Type Mo\Make
ERCO
1 44 Order Mo. : 34005000_74402000_74473000
Luminaire name  : Beamer |l Projector
Equipment ;1 x HIT-CE 7OW 0 W /8300 Im RGEB 0,00 0,57 0,18
4 12 Order Mo. 1 34105000
Luminaire name  : Focalflood Il Floodlight
Equipment :1x HIT-CE 7OW 0 W / 6300 Im RGB 0,00 0,57 0,18
T 108 Order Mo. 1 34115000
Luminaire name : Focalflood Floodhight
Equipment : 1 T16 84W 0 W 7 4450 [ G500K
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2.2  Summary, sileymaniye cami

2.2.10 Result overview, Measuring area {virtual) 10

2 14
3 22
5 3G
] 24
a =]
[i] 1]

gewiss

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

Order Mo.
Luminaire name
Equipment

martin

Order Mo.
Luminaire name
Equipment

D EWE44T4M
P TITAMO 5 200W MT
11 HQIT400D O W F 32000 Im RGE 0,00 0,57 0,18

D GWEB44TIM
CTITAMO 5 250W MT
:1x HQIT250D 0 W / 20000 Im RGE 0,00 0,57 0.18

D GWEBL4TIM
D TITAMNO 5 250W MT
» 1 x HQIT250D 0 W / 20000 Im 8700K

D GWB4474M
CTITAMNG 5 200W MT
» 1 HQIT200D 0 W /32000 Im B700K

D GWB44TEM
D TITAMO 5 200W MT
21 x HQITLO0OME] OW 7 33000 I £200K

: 20508000
: Exteriocr 200 wide (Diffuser Standard lens)
1 x Philips COM-SAT 1500242 0 W /14000 Im 4200K
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2 sileymaniye cami

2.3 Calculation results, siileymaniye cami
2.31 Table, Measuring area (virtual) 1 {(E)

(m] g 58 2] 50 80 120 113 &5 44 ) 43 28
e I T T T T T T T T
168 18 20 i 28 3 31 33 3/ 28 10 14 23
1 - =T - T T T T T T T T
29 30 15 12 12 8 W 18 5 18 18 12 20
2 0 T T T T T T T T T T T
- 33 82 55 11 33 34 32 34 17 &0 45 B4
44 T T T T T T T T T T T T
o 1 14 28 23 3 7 0 2 11 g 14 14 47
=TT T T T T e T T e
I T T T T T T T T T T T T
] 5 10 15 20 25 30 235 40 45 6EBD B5 6O [m]
Hluminance [lx]
Awverage illuminance Eav 230 Ix
Minimum illuminance Emin c 0k
Maximum illuminance Emax 1365 b
Uniformity g1 Emin/Eav L
Uniformity g2 Emin/Emax  —
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008
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2.3 Calculation results, siileymaniye cami
2.3.2 Table, Measuring area (virtual) 2 (E)

2.1 =] 72 68 T5 8.3 124
L i+ L k2 2T =+

268 273 283 263 238 185 285
= L = = =

472 434 316 408 353 284 472
= + g = = g

337 283 285 27 248 208 M8
. T T T

[m]
18 EF 86
124 128 25
T T
g
171 332
4 T
0.8 3458
D - T
I I
0 5

10 1% 20 25 2 3% 40 45

Huminance [x]

Awverage illuminance
Minimum illuminance
Maximum illuminance
Uniformity g1
Uniformity g2

Eav 1288 ke
Emin c 0k
Emax 1848 b
Emin/Eav L
Emin/Emax D

Sleymaniye Camil Aydinfabma Hesab
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: Sileymaniye Cami

: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi

: D8.01.2008

2.3 Calculation results, siileymaniye cami

2.3.3 Table, Measuring area (virtual) 3 (E)

[m]

16 233 288 285 286 282 2358 263 272 285 285 284 23
T T e T T T T e T T T
12 454 508 522 545 474 448 458 405 582 511 565 448
T T T T T T T T T T T T
2
232 342 337 252 285 2358 248 308 33248 325 318 282
4 T T T T T T T T T T T
158 18% 188 1871 183 143 133 183 184 181 178 188
o - - - T T T T - T T T
T T T T T T T T T T 1
o ] 10 15 20 25 a0 35 40 45 B0 58 80 [m]
Huminance [x]
Awverage illuminance Eav 1361 ke
Minimum illuminance Emin 2123 ke
Maximum illuminance Emax 1814 ke
Uniformity g1 Emin/Eav 21 :2.84(0.34)
Uniformity g2 Emin/Emax -1 :4.95 (0.20)
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3 Calculation results, siileymaniye cami
2.3.4 Table, Measuring area (virtual) 4 {(E)

(m] 23 32 1 22 11 T 10 14 13 14 13 12
20 4 T T T —- T - T T T T
1684 325 52 50 28 ar B4 44 7O 34 48 40 3G
41 T T T T T . T T T T T T
291 45 75 e 25 11 1B 13 2B 52 8 88 713
2 0 T T T T T 0 T T T T T T
- 25 32 32 22 2 5 g 15 31 71 7 114
ad T T - - - - - - - T T T
o ] 1 2 2 2 1 3 g 20 47 58 114
- T T T T T 0 T T T T T T
I T T T T T T T T T T T T
] 5 10 15 20 25 a0 35 40 45 50 55 B0 (m]
Hluminance [lx]
Awverage illuminance Eav 45 Ix
Minimum illuminance Emin c 0k
Maximum illuminance Emax 21120 Ix
Uniformity g1 Emin/Eav L
Uniformity g2 Emin/Emax  —
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results, silleymaniye cami

2.3.5 Table, Measuring area (virtual) 5 (E)

]
ST
& 4y

2
115 23
4 T T
135 115

18 17 17 15 13 12 9)
T T T T T T
51 80 45 30 42 a5 28
T T T T T T T
115 118 &7 BO 103 T8 62
T T T T T T T
187 [165] 128 103 148 101 53
T T T

o 4
n — —I

_|
_|
11

1 I 1 1 1 1 1
1 5 1
i0 16 20 25 30 35 40 45 [m

Huminance [x]

Awverage illuminance
Minimum illuminance
Maximum illuminance
Uniformity g1
Uniformity g2

Eav 1720

Emin C B x

Emax 1165 b
Emin/Eav 21 :8.27 (0.12)

Emin/Emax -1 :18.80(0.05)
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3 Calculation results, siileymaniye cami
2.3.6 Table, Measuring area (virtual) & {(E)

[m] 57 228 147 10 154 121 128 7.5 7 31.2 237 128
md T T e T T T T T e T T T
1107 112 94 96 95 126 134 05 T4 118 133 17
18 1T T T T b T T s T T
124 353 154 138 179 231 248 252 334 3685 213 244 4438
-1 T T T T T T T T T T T T
E —
- 25.1 15 128 283 265 223 231 528 388 227 228 301
ad T T - T T T T T T T T T
1 24 25 27 32 3.1 3.3 34 43 3¥ zmp 25 28
o= = T e T T T T T e T T T
I T T T T T T T T T T T 1
o 5 10 15 20 25 a0 35 40 45 B0 58 80 (m]
Hluminance [lx]
Awverage illuminance Eav S18.8 ke
Minimum illuminance Ernin s 08 Ix
Maximum illuminance Emax 1857 b
Uniformity g1 Emin/Eav 21 :23.53(0.04)
Uniformity g2 Emin/Emax -1 :82.85(0.017)

Sleymaniye Camil Aydinfabma Hesab
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3 Calculation results, siileymaniye cami
2.3.7 Table, Measuring area (virtual) 7 {(E)

2 b 0
CHEE
129 1g 22 4 @ 1 (O
T T T T T
2
14 183 o2 120 £0 [_li'lj
4 T T T T T
2 4 & 5 3 0
0 a T - - -
T T 1T T T T T T T T1
0.0 5.0 0.0 150 200 250 [mi]
Huminance [x]
Awverage illuminance Eav S
Minimum illuminance Emin c 0k
Maximum illuminance Emax 21330 Ix
Uniformity g1 Emin/Eav L
Uniformity g2 Emin/Emax  —
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2.3 Calculation results, siileymaniye cami

2.3.8 Table, Measuring area (virtual) 8 {(E)

[m] 12 40 i L £4 =
T T T T T T
129 =0 13 2 24 i
T T T T T T
2
14 g2 48 a0 42 2
4 T T T T T T
3 N 18 32 14 1
o - T - - - T
T T 1T T T T T T T T1
0.0 5.0 0.0 150 200 250 [mi]
Huminance [x]
Awverage illuminance Eav CE83 Ix
Minimum illuminance Emin c 0k
Maximum illuminance Emax - 1480 Ix
Uniformity g1 Emin/Eav 21 :133.68 (0.01)
Uniformity g2 Emin/Emax -1 : 378687 (0.00)
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3 Calculation results, siileymaniye cami
2,39 Table, Measuring area (virtual) 9 {(E)

(m] 24 228 183 223 288 307
g T T T T T T
B4 374 25 01 0.1 171 314
T T b T - T
a
o 422 04 0.1 0 0.1 373
: T T T T T
I T T T T T T T T T T T
oo S50 100 150 200 250
[m]
Huminance [x]
Awverage illuminance Eav c15.4 e
Minimum illuminance Emin c 0k
Maximum illuminance Emax -88.4 e
Uniformity g1 Emin/Eav L
Uniformity g2 Emin/Emax  —
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.10 Table, Measuring area (virtual) 10 (E)

[m]

7 e} 20 ey | 38 2
g T T T T e T
g 118 3 2 2 5 17
T - T T - -
a
q
o3 3 O 0 QO 8 2
I T T T T T T T T T T T
0o 50 100 150 200 250
[m]
Huminance [x]
Awverage illuminance Eav C B
Minimum illuminance Emin c 0k
Maximum illuminance Emax 1387 ke
Uniformity g1 Emin/Eav L
Uniformity g2 Emin/Emax  —
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.11 lzolines representation, Measuring area (virtual) 1 (E)

Er— sy Sanl,
2030 e _ (A EA 0 - L'ZD (_\-‘J -—
~ 1 TSTET TSTETS o 1 I
B ¥
[

n
é - E
G
i
»-..}_.l P

lluminance [

Average illuminance Eav 230 b
Mimirmurm illuminance Emin Ok
Maximum illuminance Emax - 385 1=
Umiformity g1 Emin'Eav L
Umiformity g2 Emin'Emax - -—-
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2.3  Calculation results, sileymaniye cami

145

: Sileymaniye Cami
: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi
: D8.01.2008

2.3.12 lzolines reprezentation, Measuring area (virtual) 2 (E)

lluminance [l

1:500

Average illuminance
Mimirmurm illuminance
Maximum illuminance
Umiformity g1
Umiformity g2

Eav

Ermim

Emax
Emin'Eav
Emin'Emax
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.13 Izolines representation, Measuring area (virtual) 3 (E)

[m]

S D D
8 50 50

1:500

lluminance [l

Average illuminance Eav 381
Mimirmurm illuminance Emin t123
Maximum illuminance Emax B4
Umiformity g1 Emin'Eav 1284 (0.34)
Umiformity g2 Emin'Emax - 1:4.98 (0.20)
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.14 |zolines reprezentation, Measuring area (virtual) 4 (E)

lluminance [
Average illuminance Eav s 48
Mimirmurm illuminance Emin Ok
Maximum illuminance Emax 1120 kx
Umiformity g1 Emin'Eav L
Umiformity g2 Emin'Emax - -—-
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.15 lzolines representation, Measuring area (virtual) 5 (E)

lluminance [l

Average illuminance Eav T2

Mimirmurm illuminance Emin Bk

Maximum illuminance Emax 185 =
Umiformity g1 Emin'Eav 1827 (0.12)
Umiformity g2 Emin'fEmax - 1:18.80 {0.05)
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. Sileymaniye Cam
: Dis Aydinlaima Tasarnmi ve Simdlasyonu
- ¥.T.0 Yiksek Lisans Tezi
: D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.16 lzolines reprezentation, Measuring area (virtual) & (E)

lluminance [l

Average illuminance
Mimirmurm illuminance
Maximum illuminance
Umiformity g1
Umiformity g2

Eav

Ermim

Emax
Emin'Eav
Emin'Emax

18.6 kx
:081=
857
:1: 23,52 (0.04)
©1:8298(0.07)

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.17 lzolines reprezentation, Measuring area (virtual) 7 (E)

0
1 T T 1 [ ]

| [ ]
00 25 50 75 100 125 150 175 200 225 250 275

1: 250

lluminance [

Average illuminance Eav STV b
Mimirmurm illuminance Emin Ok
Maximum illuminance Emax - 1330 kx
Umiformity g1 Emin'Eav L
Umiformity g2 Emin'Emax - -—-

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymankye Camil Aydinfabma Hesab: F'age T2aT
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.18 Izolines representation, Measuring area (virtual) & (E)

| [ ]
00 25 50 75 100 125 150 175 200 225 250 275

1: 250

lluminance [

Average illuminance Eav 63 b

Mimirmurm illuminance Emin Ok

Maximum illuminance Emax - 1480 |x

Umiformity g1 Emin'Eav :1:133.88(0.01)
Umiformity g2 Emin'Emax - 1:3788.67 (0.00)

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab:

Page 73/87
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Object : Sileymaniye Cami

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.19 Izolines representation, Measuring area (virtual) 9 (E)

[m]
10 -’-':'r? /—/_,.—
] T 5
& — 48 Sk
] 53 7.5 . ke
10 30 55
4 —| 0305
2 —1
. T 1
0.0 25 50 745 100 125 150 175 200 225 250 27.5 -
1]
1: 250

lluminance [

Average illuminance Eav 154 kx
Mimirmurm illuminance Emin Ok
Maximum illuminance Emax c53.4 Ik
Umiformity g1 Emin'Eav L
Umiformity g2 Emin'Emax - -—

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymaniye Camil Aydinfabma Hesab F'agE T4/8T
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.20 lzolines representation, Measuring area (virtual) 10 (E)

0

"153k

0 —inm
1 1 1 1T 1

| [ ]
00 25 50 75 100 125 150 175 200 225 250 275

lluminance [

Average illuminance Eav B
Mimirmurm illuminance Emin Ok
Maximum illuminance Emax S 387 1=
Umiformity g1 Emin'Eav L
Umiformity g2 Emin'Emax - -—-

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab:

Page 7H/ET
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Ohbject Sileymaniye Cam

Installation Cis Aydinlatma Tasarm ve Simdlasyonu
Project number ¥.T.0 ¥iksek Lisans Tezi

Cate 08.01.2008

2.3  Calculation results, sileymaniye cami
2.3.21 3D luminance, View 1

Luminance in the scene
Bdimimnuem: : 0 edfm®
Maxirmum: 1070 cdim?

¥ildiz Teknik Universitesi - Fen Bilimieri Enstitiisi
Elgktrik Muhendisligi Anabilim Dal - Elektrik Tesisler Pragrami
Sleymankye Caml Aydiniabma Hesabi FRQE TBET
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Ohbject Sileymaniye Cam

Installation Cis Aydinlatma Tasarm ve Simdlasyonu
Project number ¥.T.0 ¥iksek Lisans Tezi

Cate 08.01.2008

2.3  Calculation results, sileymaniye cami

2.3.22 3D luminance, View from the front

Luminance in the scene
Bdimimum : 0 edfm®
Maxirmum: 1070 cdim?

¥ildiz Teknik Universitesi - Fen Bilimieri Enstitiisi
Elgktrik Muhendisligi Anabilim Dal - Elektrik Tesisler Pragrami
Sleymankye Caml Aydiniabma Hesabi F‘age TTaT
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Ohbject Sileymaniye Cam

Installation Cis Aydinlatma Tasarm ve Simdlasyonu
Project number ¥.T.0 ¥iksek Lisans Tezi

Cate 08.01.2008

2.3  Calculation results, sileymaniye cami

2.3.23 3D luminance, View from the back

Luminance in the scene
Bdimimum : 0 edfm®
Maxirmum: 1070 cdim?

Yildiz Teknik Universitesi - Fen Bilimleri Ensfitisd
Elgktrik Muhendisligi Anabilim Dal - Elektrik Tesisler Pragrami
Sleyrankye Caml Aydinabma Hesab: Fage TRIET
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Ohbject Sileymaniye Cam

Installation Cis Aydinlatma Tasarm ve Simdlasyonu
Project number ¥.T.0 ¥iksek Lisans Tezi

Cate 08.01.2008

2.3  Calculation results, sileymaniye cami

2.3.24 3D luminance, View from the left

Luminance in the scene
Bdimimum : 0 edfm®
Maxirmum: 1070 cdim?

Yildiz Teknik Universitesi - Fen Bilimleri Ensfitisd
Elgktrik Muhendisligi Anabilim Dal - Elektrik Tesisler Pragrami
Sleymankye Caml Aydiniabma Hesabi F‘age TEaT
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.25 3D pseudo colours, View 1 (L)

5
Luminance [edim?]

|
£n
(=]

s
£n
[}
[=1

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymankye Camil Aydinfabma Hesab: F'age s0/a7
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami

2.3.26 3D pseudo colours, View from the front (L)

5
Luminance [edim?]

|
£n
(=]
s
£n
[}
[=1

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymankye Camil Aydinfabma Hesab: F'age 21/87
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.27 3D pseudo colours, View from the back (L)

5
Luminance [edim?]

|
£n
(=]
s
£n
[}
[=1

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab:
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.28 3D pseudo colours, View from the left (L)

5
Luminance [edim?]

|
£n
(=]
s
£n

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab:
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.29 3D pseudo colours, View 1 (E)

SR N T
- 5 e

20 a0
lNuminance [1x]

£n
[=}
=
£n

100

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi
Sleymankye Camil Aydinfabma Hesab: F'age 24187
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.30 3D pseudo colours, View from the front (E)

20 a0
lNuminance [1x]

£n
[=}
=
£n

100

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab: F'age BRAT
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.21 3D pseudo colours, View from the back (E)

20 a0
lNuminance [1x]

£n
[=}
=
£n

100

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab: F'age s8/87
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Object . Sileymaniye Cam

Installation : Dis Aydinlaima Tasarnmi ve Simdlasyonu
Project number - % .T.U ¥iksek Lisans Tezi

Date : D8.01.2008

2.3  Calculation results, sileymaniye cami
2.3.32 3D pseudo colours, View from the left (E)

20 a0
lNuminance [1x]

£n
[=}
=
£n

100

¥ildiz Teknik Universitesi - Fen Bilimleri Enstitiisi
Elektrik Muhendisligi Anakilim Dal - Elektrik Tesisler Programi

Sleymankye Camil Aydinfabma Hesab:

Page 87/87



166

Ek 2

Stileymaniye Cami’sinin Aydinlatma Simiilasyonu Mimari Gorselleri
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Ek 3

Stileymaniye Cami’sinin Aydinlatma Simiilasyonu Gorselleri
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Ek 4

Siileymaniye Cami’sinin Aydinlatma Simiilasyonu Gorselleri

(Beyaz Denge aktif iken)
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Ek 5

Tezde ERCO Markasindan Kullanilan Uriinlere ait katalog
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Program

Lighting controls
Indoor area
Qutdoor area

2008/09 edition

Efficient wisual comfort

Light inter prets space and turns
architecture imbo @n experience.
“tune the light” means being able
to adjust architectural Iightm%n
at any time ui'II'I%‘prtCii'ﬂﬂ light-
ing toals and nefworked contral
systems to gttain optimum light-
ing quality and conservation of
FRSOUrCES.




191

Beamer

Beamer projectars, together with ¥in Cortoret wine
Fecalfloed and Parscoop ficod- dealers, Tidahoim
lights, form & group of lumiraires fé"‘:;t White
suitable for demanding cutdeor Gmh"enhﬂqm
ighting concepts. Comman design htin demr-er
erits and mounting compo- |.~.I11-. |_g|g

nents canribute ta the coherency Gmhenbuq. P-eI:
of this lumiraire group. As the Citomon Ebon-
narme implies, Bearmer prajectors - sult, Jnkzping

with their narrow-ksam, ratation-
&lly symmetrical light intensity dis-
tibution - produce concentrated
beams -:nfltht For erarrple taillu-
minate sculptures, buildings of
fecade -:Ieball-s such as insmiptians
but also trees and shrubbery.

Even ower great distances,
the segmented reflectars of the
Beamerﬂm]ethc-rs praduce an
even, satt edged beam of light. The
Front-section is desigred &5 a snoot
with integral cross-taffle and
ensures optimum anti-glare pro-
tection. Various Filters and lerses
can ke fitked irside the houwsing.
Beamers are 2vailablz in & range
aof h:-us'n? sizes with & choice
of low-wa ta;le halagen lamps o
metal halide lamps giving typical
lurmiraus flux values of 930 lumen
[i0T12 50441 2V] o 35000 lumen
[HIT-DE anaWii

1=} ERC D Program 20038003 WWWLEITE. CO M



Beamer

[
Proj ectors with mounting plates

Projectors with mounting brack-
ets

WNWEMoCOm

192

LEE Air Force
Merraorial, Arling-
ton WA Archi-

Freed B Partners,
_Hm:i'r'qu Light-
ing desgn:

f\r:.\rg'nruugllntr-
action, Inc. [0,
Jeari ML Sundin,

Errigue Peiniger
New Yark

Beamer projectars are suitable for
koth cutdear and indapr use. The
housings are high-guality cast
alurminium prowided with a special
coating, aver which a dauble
poweder-coating in Graphit m
of Slver m is applied. Ower this,
a doukle powder-coating in
Graphit m is applied. A graduated
Icckable pivot bracket enables
accurate settings of the angle of
tilt. All electric cables are moutesd
irternally. Beamers with mounting
plates ar with mounting brackets
are svailable far & variety of mech-
anical and electrical connections
A sraot with integral cross-baffle
ard safety glass ensures that esch
Besmer has a cut-off angle of up
o 50 to prevent spill light. This is
also used to contain the extensive
range af ancessanes These indude
maunting rings, sculpture lersss,

¢ lenses, norwversion filters and
interference colour filkers Beamers
are svailable in four housing szes|

Beamers with mounting plates are
attached directly ta the mounting
surface, the electrical cornections
and nantrol gear sre integrated
within the luminaire.

Application
focused, powerful beam
characteristics for applications

including highlighting on buildings,

lettzring ar inscriptions, in
and lardseapes, & g.when illu-
minating broad and skender trees

Beamers with mounting brackets
can anly ke attached on special
maunting accessones F-:|Ir this pur-
pase support pasts, cantilever arms
and adapter skeeves for pales are
available.

Application
MNarrow focused, powerful beam
characteristics for applications

including highlighting on buildings,

lettering ar inscriptions, in
and lardseapes, & g.when illu-

ta I, to suit the lamp type, power
aor cantral gear. .
FDrr::chIE lamps, siteer
anodised aluminium spat reflectars
erally used. To suit the
lighting task, & choice is offersd
ketween low-valtage halogen
lamps up to 100W1 2V and metal
halide lamps up to 400W. The
reflector lamps used are PARZ3 ard
PAREE in spot version. A safety
cord is geaillahle as an sooessory for
luminaires of 5kg and abave. This
meets increased safety require-
ments far mounting in places
such 35 event venues ar swimming

paols

HAl=a far chject lighting of histarical
buildngs.

minating broed and slender trees.
Alsa far chject lighting of histarical
buildngs.

ERCD Program 20023{05 el



Beamer

caz

ERCD Program 2008002
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The smooth-
surfaced, cast-
aluminium hous-
ing is double
wiler-coated.
s form mini-
Mises JCCUmi-
lation of dirt
ard hlerds in
reuirally with
architecturl
surrourdings.

An extensive
range of mount-
ing accessories is
shared by Bamer,
Fozatflaed and
Parscoop. These
sccessofies en-
able the optimum
mouritirg posi-
tionin all situa-
tions, whether on
the building itz=lf
or in the grounds.

Characteristic
feature of the
Beamer projector:
front-section
desigred @s snoot
with louwre [1];
ﬁM?lmd f_i1|jler "

- 10
insil‘l:ﬁ‘.‘;\':sll hous-
ing faor protec-
tior

The pivat hracket
with scale allows
scourate alian-
ment.

WWW.ES. com
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Beamer | Projector with mounting plate for low-voltage halogen lamps

Hzusing, kinge and mourting plate: Serew-Tastened snoot with safety glass:
pormsion-resistant cast aluminium, oomosion-resstant cast aluminiam,
Mo-Rinse surface treatment. Douhle douhle powder-coated. Cross-baffle:
powder-roated Optimised surface far - meetal, black lacquered. Cut-off argle
reduced accumulation of dirt Hinge L7 Without sp?l li

with rrternal wirig, 1207 tlt Gradu- Protection made IPRE: dust-proof and
ated disz: eoroson-resistart slumin- water jet-proof.

iju&!dnunt'ng plate retatable through Accessaries page 26

Safety transformer 2301 3% 2 cakle

eiries Thrquh-wir'ng posshle. 1pole

terminal binc|

Spot reflector: aluminium, siker

ancdized, mirnor-fineh.

74000000 Graphit m mimlE o
12 0 SO 124 GYE5 00k o 7
2 IERZ oM

Hmmum wind logd area 00T 4 03 &) H i M 0
B ddipe al8| e i
N =] 113 157

Beamer 1l Projector with mounting plate for low-voltage halogen lamps

Housing, hinge and mourting plate: Serewfastened snoot with safety glass:
pormsicn-resistant cast aluminium, comosion-resstant cast aluminim,
Mo-Rinse surface treatment. Douhle duhle powder-coated. Cross-baffle:
powder-roated Optimised surface far - meetal, black lacquered. Cut-off argle
reduced accumulation of dirt Hinge L7 Without sp?l IEL

with irternal wirimg, 1207 Gl Gmu- Pratection made IPRE: dust-preaf and
ated disz: coroson-resistart slumin- water jet-proof.

iiu&!dnunt'ng plate retatable through Accessaries page 26

Safety transformer 2301 3% 2 cakle

eniries Thruueh-wir'ng posshle, 1pole

terminal bing|

Spot reflector: aluminium, siker

ancdized, mirnor-fineh.

14001000 Braphit m - Elbd Dim)
st I b oo o
Maxmum wind load area 00Em? uI nl mﬂ HI H IHE OM
& & W AP wnom

LA e 7O

Beamer 1l Projector with mounting plate for FAR lamps

Hzusng, hinge and mourting plate: meztal, black lacquered. Cut-off argle
cormsion-resistant cast aluminium, SEI'.Wiﬁnu‘tsp?l Iﬁt

Mo-Rinse surface treatment. Douhle Protection made IPRE: dust-proof and
powder-roated Optimised surface for water jet-proof.

reduced secumulation of dirt Hinge Hpcesgaries page GOG

with irternal wiring, 1207 6l Gradu-

ated disz: corogon-resistart slumin-

iiu&!dnunthg plate rotatable through

1 rable entries. hi-wiri

sible. 3-pole tmmi. rape

Serew-fasbened snoot with safety glass:

cormsion-resistant cast aluminium,

double powder-coated. Crom- baffle:

him| Eltd D{m)
12

1193 o042
L4204
M1
W o1s
8 Lo

Elbd D)

s
7311
13 LI
ERREE-

34002000 Graphit m
PARIZ 120 EXF I

m
L;IENRJS IEEIIH BZIF-I'HEFE.'EEEF gI L HI
S {2

M.:a?r:ltum wind loed area D0Em? '

& & ¥ 4 pes -1+

—_——
FAGE

A

WNWESCOm ERCD Program 200203 [k
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Beamer |1 Projector with mounting plate for metal halide lamps

34004,000 Graphit m
HTCEISW G1E 1100Im
Weight 7.00kg  LMF E
Marmum wind kad ares G06m?

B e WA pes

34006.000 Graphit m
HTLCETOW G E£00Im
Weight 7. 30k LMF E
MWamrm wind lead area Q06m?

A WA Pt

Housing, hinge ard mounting plate:
cormosion-resstant cast aluminim,
He-Firee srface treatmenit. Double
powder—coated. dptimised surface for
reduced accumulation of dirt. Hin
with intermal winng, 130° fik. Grzg_:-
disr: corrasicn-resistant alumin-
iﬁmuhh.nﬁrlg plate mtatahle through

Conﬁd_g:arwi'm bemperabre con-
'Imll_:r. 11_'r}n'|Dr-i ni‘m_r._l:.lpa-ci‘h_iﬁi ;.ll:lele
enkries. -wirin £ 3
teminal bk o peet P
Spot reflector: auminium, siver
anodised, mimer-finish

i

EIEIﬁHi ﬁ

Beamer [l Projector with mounting plate for PAR lamps

2400 7,000 Eh!ﬁlitm

PARGA 2004 230K GE1&d 97 157
PARSE 2004 230K GX1ed 167 407
Weight 2.10kg  LMF E
MWaxmam wind lead area 309m?

A WA Pt

Ged ERCC Program 2038503

Housing, hinge ard mounting plate:
comosion-reastank cast aluminim,
he-Riree s.rb:.‘li:i]t\e_mb:dnt I:In:nulnl:II
powder-coated. Optimised suface for
reduced ztcumuhﬁm of dirt. Hini

with inbermal wiring, 130° tik. Gug:-
ated disc: corrosion-nesistant alumin-
ium. Mourrting plate mtatahle through
i T

I cahle ertries. Through-wiring pos-
shle. I-pale bermrul%lul:lr.

Srrew- red sk with safety qlas:
comosion-resstant cast alumin

dauhble prwder-coated Cross. baffle:

Screw-fastened snood with safeby glass:
corrsicn-resistant cest abominium,
double powder-coated. Cross-haffle:
metal, Hack la red Cut-off angle
£, Witheut =pill ight

Pratection mode |PES: dust- proof and
waiber jet-proaf.

Acvessories page GOE

gmmen i Shadkiate i
S

metal, bk la red Cut-off angle

50*. Without spill ight
Protection mode IP%E:d.ut-prnuf and
waber jet-proof.

Acvessories page GBS

WWW.ES. com
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Beamer Il Projector with mounting plate for metal halide lamps
Hzusing, kinge and mourting plate:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment.
powder-roated Optimised surface for
reduced accumulation of dirt Hinge
with rrternal wirig, 1207 tlt Gradu-
ated disz: corogon-resistart slumin-
ium Mountirg plate retatable thraugh

1 cable entries.
sible 3-|;0le teminal
qear wit
ignitar.

pacikor

hi=wiri
k. Caneral

temperature cormller, timer-

34008000 Graphit m

HIT-CE 1500 G12 140000m —e
Weight 10&0ky  LMF E =Fg f
Maximum wind load area 00Em? ElE [[giq
L i
[ .

halide larmps

Housing, hinge and mourting plate:
corrasion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced accumulation of dirt Hinge
with iiernal wiring, 1307 It Gradu-
ated disz: corogon-resistart slumin-
Eu&ununthg plate retatable thraugh

7 cable entries.

hi-wiring pos-
sible. 3-pale teminal block. Control
gear with temperature porrinoller, timer-
ignior.
pacikor
JA008,000 Graphit m TS
HIT-DE 2500 F:E 20000 m ——
E’e' 1850k | I;;lF E . E'Er 1|‘
aamum ‘Wi L] area T [ 2 i)
A Ipes B 4
[ 1
== -
14010.000 Graphit m I
HIT-DE 400 Fe2 35000m —
Weight 2180k  LMF E EI"‘[ H
Maxmum wind load area 0.12m? HE | i o= ]
& A pes i 5
pair= N
i —— HHE
Strand Hexl,
Stockheolm. Archi-
bect: Rilard Lund-
beerg, Stockholm
WNWETD.IOm

Spot reflector: aluminiam, sheer
anodeed, mimze-finish
Serew-Tastered soot with safety glass:
comosion-resstant cast aluminim,
douhle powder-coated. Cross-baffle:
n‘n!tllh!llll:klil: uered. Cut-off argle
Lo Withaut sl hahi.

Pratection made IPRE: dust-preaf and
water jet-proof.

Arcessaries page GEE

Ejbd Dim)

g
5157 02
13407 052
LEE 084
X 12
1159 140

ok reflector: aluminiam, sibeer
S e i
SrrewTastered st with safety glass:
comosion-resstant cast aluminim,
douhle powder-coated. Cross-baffle:
miztal, hlack Ial:qlumd.l:l.rl-uﬂ arle
2P, Without spil light.

Pratection made IPRE: dust-preaf and
water jet-proot.

Arcessaries page GE6

Elbd D{m)
3

JE;|m 157

LBE
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Beamer Accessories
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Beamer Accessories

T4473.000 TA437.000 T4471.000 T4 60000 T4431.000 Tdd3 2000 TA433.000 Ta434.000
T4474.000 Ta43R000 TA472.000 Tad 68,000 T4455.000 Tdde0,n Ta451.000 Ta463.000
T4452.000 Tad30000 T4482.000 T4 a3.000 T44B1.000 Tdded 000 TA4E5.000 TA4466.000
THeL000n TA492000 T4459E,000 T4404.000 T4406.000 T4497,000 T4458,000 T4499,000
Soulpbure lers Softes kns Skirone flber D.Iﬂl#h‘t CorTeer- Inkzrference col- Interfereres col- Irrterference cal- Imterference col-

Iber our fiter our fitter o filter our filter
Magenta Amber oy blue Kight bue

15 g
2e
TA402.000 T4402.000 T4404.000 T4407.000 3029000 23074000
Mauntirg rimg Mlourting ring Mzurting ring Mourting ring oAl Grourd socket
formae 1 filkers  for mao:g fileers  formax 2flters  for max 2 fikers DAL dimrer 1 003W Mztal, hot-dip galvanised.
or lenses or lenses. or lenses. or lerees. for ohmic loads, convertional ard elec- Cable ervirg
Stainless stesel, &brinium, black  Aluminium, Black Aluminiomy, Hack  tronic transformers.
hl:l:bl; - powder-coated. powder-zoated. powder-coated. Mounting on DIN rail
od

i

i i O QL

23879000 235981000 13882.000 EIEBFIIJZIIII
Concrete anchor Concrete anchor Mounting plate Space
Mounting plates with threaded bar and  Mounting plates with threaded h.'lr and  Corrosion-resistant cast abkaminium, fnrmrhc: mounted cables
fixing screws. Individual parts 1o be fixing screws Individual parts o be Mo-Rinse surface treatment. Graphat m,  Corrosion-resistant cast aluminium,
azszmbled on-site. assemhled on-site. double qowder-cm Mo-Riree surface freatment. Grzphrtm,
Weight 1.70kn douhle powder-toated.
Weinht D.16kg

ol

3140951 000

Spacer

far surface-mounted cables.
Cormsion-resistant cast alumirium,
Mo-Finze surface treatment anht m,

douhle Ecmdu'-cmud.
Weight 0.23kg

WNWESCOm ERCD Program 200203 car
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Beamer | Projector with mounting bracket for low-voltage halogen lamps
For mounting on acoessories.
Housing, hinge ard mounting bracket:
comosion-redstant cast aluminiam,
He-Riree surface treatmenit. Double
powder—coated. Qptimised surface for
reduced accumulation of dirt. Hin
with intzmral winng, 130° tilt. Gradu-
abed dir: corrosion-resistant alumin-

um
Safety transformer 21001 2V, Heatb-res-
Btant cable with plug.

Spot reflector: aluminium, siver
anodissd, mimer-finish
Serew-Tastened snoct with safety glas:
comosion-redstank cast aluminiom,

34050.000 Sraphit m
E‘T'!ﬂl-.lmisﬂlgl UE":I"EEHE 950m iy
eight 2.
Hao?m.mwind lead ares Q03m? [lI EI H
A i AP 2l
- L1

mli-m

Beamer |1 Projector with mounting bracket for low-voltage halogen lamps
For mournting on acoessories.
Housing, hinge and mounting hracket:
comosion-reastank cast aluminism,
Ho-Riree surface treatment. Double
ndu:eaﬁ:mhﬂﬁwmﬁﬁiﬁ o
with intzmral wiring, 1307 tik. Gr:g:-
ated dir: corrosizn-reistant alumin-

m

Safety transformer 21001 2V, Heat-res-
Btant cable with plug.

Spot reflector: aluminium, siver
anodised, mimer-finish
Serew-Tastened snoct with safety glas:
cormosion-resstant cast aluminim,

12 GYRAG 2300m
Weight £ LMF E

Marmum wind kead ares 306m?

& & Aru “IEI[[[E EI f

OM2-a-LP |
-l

Beamer Il Projector with mounting bracket for PAR lamps

For mounting o n acoessaories.
Housing, hinge and ing bracket:

double powder-coated. Cross-haffle:
metal, Hack la red Cut-off angle
5. Without spal gh i
Mounting accessones o be ordered
sepal

Accessories page 592

double powder-coated. Cross-haffle:
metal, Hack la red Cut-off anghe
B0 Withaut ;;rﬁ.ghr.

Mounting accessones o be ordered

sepal
Accessories page 592

-
Zmm e i

Muunlil:g wocessornies 1o be ordered

comosion-reastank cast aluminism,
He-Riree srface treatmerit. Double
powder—czated. Qptimised surface for
reduced accumulation of dirt. Hirlge
with intzmral wiring, 130" tilt. Gradu-
ated dir: corrosion-reistant alumin-

um

Heat-resistant cable with 3
Screw-Tastened snook wil#l-??:w qlam:
comosion-redstank cast aluminiam,
douhble prwder-roated Cross.baffle:
meetal, black lltl]lulrl'd. Cut-off angle
EOF. Without spill light.

3406 3.000 Sraphit m ™)

PAR2A T304 IT0V E37 12 —

PARZA 1204V T30 E37 200 ale

Weight £1dkg  LMF E Bl B [[l:g HI

Marmum wind kead ares 306m?

A b AP o -
AR

1= =] ERCC Program 2038503

Acoessories page 542

- -
ImmER i Zmmew i
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Beamer Il Projector with mounting bracket for metal halide lamps

J40EE.000 Graphit m
T
M.:a?r:ltum wind lozd area 00Em?
& & dhrs

4062000 Graphit m

HIT-CE 70 512 GROUm

Weight 6.20kg  LMF E
Maxmum wind load area 0U0Em?

A d A

For mounting on aceessories

Housing, hinge and mourting bracket:

cormsion-resistant cast aluminium,
Mo-Rinse surfce treatment. Diouble
powder-roated Optimised surface for
reduced accumulation of dirt Hinge
wath irvternal wirimg, 1307 alt Gmu-
:'Ind disz: eomoson-resistart slumin-

I'.‘untrulgurmﬂ'i temperature con-
troller, timer-ignitor, capacitor. Heat-
resskant cable with plug

Spot reflector: alummium, siker
ancdized, mirnor-fineh.

b ﬂ /|

110y

E1Il

Beamer 11l Projector with mounting bracket for PAR lamps

1402,000 G

FARLE 00 GIIB:IEI’ 15*
GIEP'H?EE !uﬂgggﬂll':'“l'n;xéﬁd 16" 40"
Mm#r:ltum wind load arza 0.05m?
& d dhra

WAHWEMQLOm

For mounting on accessones
Hzusing, hinge and mourting bracket:
cormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Double
powder-roated Dptimised surface ﬁor
reduced accumulation of dirt. Hi

with irternal wiring, 1207 dlt Gi

ated disc: coroson-resistant dumln-
ium

Heatresistant cable with
Screw-Fastened snoot m#:.ﬁw glass:

COrSion- r!m'hnt :z.'t alummum

i g e S gt
me ' ani
4 lulﬁﬂ'nutacrxghr. !
E'ln —
L

Serew-Tastened snoot with safety glass:
oomosion-resstant cast aluminiam,
douhle powder-coated. Cross-baffle:
meetal, hlack lac IJII'\H.l Curt-off argle
Lor. Without qul

ACCESEOres bo he ordered
sEpard
Mocesgaries page BO2

Mouniting acoessories to he ordered
sEpara
Arcessaries page 592

o]

BE30 031 053
185 LEZ 105
953 0od 152

e LET 14

Bl Dim|
1" 00 & oan
1940 =13 1.46

s 18 437
121 13t £az

ERCO Program 2008{02 Lag
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Beamer [l Projector with mounting bracket for metal halide lamps

For mounting on acoessories.

Housing, hinge ard mounting bracket:

comosion-reastank cast aluminim,
He-Riree srface treaimenit. Double
powder—coated. Qptimised surface for
reduced accumulation of dirt. Hin
with intzmral winng, 130° tilt. Gradu-
abed dir: corrosion-resistant alumin-

Screw-fastened snood with safeby glass:
corrsicn-resistant cest abominium,
double powder-coated. Cross-haffle:
metal, Hack la red Cut-off angle
5. Withaut spill ight

Mounting accessones o be ordered
epal

Acvessories page 592

um
Carvircl gear with bemperabure con-
troller, timer-ignitor, capecitor. Heat-
resistant cable with plug.

Zpot reflector: aluminium, siver
anodised, mimer-finish

3405000 Geahitm =
Weighe £ 6k NFE i
eight -f o
Maseraam wind load ares (.08 tal [[I:E gI ﬁ
4 e Aora '
R [

Beamer IV Projector with mounting bracket for metal halide lamps

For mournting on acoessories. Screw-Fastened snood with safety nlass:
Housing, hinge ared muunh'ng braecket: cormsion-resistant cast abominium,
comosion-reastank cast aluminism, double powder-coated. Cross-haffle:
Ho-Riree mrface treatment. Doukle metal, Hack la red Cut-off angle
p-owd-er-ombed.ﬂﬁﬁm'md_:urfz_:efur B0, Witheut spill Eght

reduced accumulation I:Ifl‘.lll'l‘.HIrlg! Mounting accessnnes to be crdered
with intzrral wiring, 130° filt. Gradu- epal

ated dir: corrosion-rmistant alumin-  Accessories page 502

um
Heat-resistant cable with phag. Comtrol
gear with tempenmdure controleg timer-
nitor,
pacitor.
Spot reflector: aluminium, siver
anodissd, mimor-Anish

Ed-EIEEuEIIIQ'J?itm i

HIT-DE ZE0AY Fo2 300000m —_

Weight 1 LMF sf

Matimom wind lead ares 01 0m? H T

A pad i

= IE

24067000 Graphit m e

HIT-DE 4008 Fo2 2E000Im —_—

Wright 2110ka LMF E gf

Wacmem wind kead area 0. 18m® Elﬁ -1

et &

& 13

Hotel Hilkon Mor-
umhi, 552 Faulo.
Architect: Botti.
Fubin, S Faule,
Dariel Fiana &
Ao Buenos
ﬁi\lxﬁﬁ
desgn: I;?Cun-
dos, New York

WWW.ES. com
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Beamer

2428000

3427000
14821.000

J49EE000 J48E2.000

iz ae =l =l =

14850000

= 240000
] 14050000
42L]
2420000
14457.000

DTE ane a7

L8]

Tomimy Hilf-

r, [sszldonf:

ramer projecton
maurted on the
facade add struc-
ture to the histor-
icd huilding with
their grazing light

WAHWEMQLOm
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Beamer Accessories
« G b
% *'%W//////% BB
HETED ] ] ] ] ] [ »
HETD ] ] ] ] ] [ »
HELTD ] ] ] ] ] [ »
feL I ] ] ] " O ] = »
CEI LD - [ [l " [ - "
Z4CEL 00D - - " " - - "
e [] ] [ [] [] [ [
e I i 1] [] ] [] [] ] [] []
S @ G R P

'\.'P#'.\.'Pﬁ\'\. 1y ‘ﬁ'\. '\.'r@'\. *‘lﬂ ‘t?‘ & ‘E\nﬁp
HED . . w | = | * | = | = | * | =] *]|*]=]=]=]=
HETD O O = == ]*|=]|*]*]=]*]*]*
R O O w | * | * | * | *|=|*|*|*|*|=|*|=]*
LD O 0 w | w | % | * | * | = |*]|=*]|*]|*]*|=]*
4068000 [ [ w [ w | & | w [ e | & |0 |0 [a]|e|a]=]=
e 000 ] ] - - - ] ] ] w | w ] ] ] - - -
LR ¥ ¥ ® | % | % | % | ® | % |[® | ® | ® | % | 8 | % | ®
R . - « | = | * | = | *]|*|=|*]*]|=]|*]*]~*
HETD ] = w | % | = | % | % | =% |[® | % | % | % |®|=|®

T4471.000 T4437.000 ?44?1JIIIII TA4ER 000 Ta431.000 Td4 32,000 T4431.000 T4434.000
TAATA.000 74432000 TA4ED 000 TA4La,000 T4 60000 Td461.000 T4462.000
T4402.000 T44 39,000 ?4492 .IIIIII TA4ER000 TA4E52,000 T4 64.000 TA4EE G TA4EE D
TT105.000 T4407.000 T440E,000 TMJJIII TA496,000 TA407.000 T4408.000 4495000
Szulpture ks Sodter lere: Skintzne filter Ehtcunmr Irterference cal-  Imterferenceczl-  Inberferencecol- Interference col-
unn air filter aur filker our filter our fitter
Mageria Amber Sky hlue Might hlue
L ke
1
Ta402.000 Ta4.00,000 Tddnd 000 TA4OT 000 HEE.EBJZIIII 349640000
Mounting ring Mounting ring Mountirg rimg Meuntingring Cable junction box
for max 2 filters for . & filters Far ma 2 filers for max. d filters DHJ dimmer 10004 Plastic, black
or lenses, or lerees or lenses or kenses for chmic kads, conventional and =les-  Termiral Hock 2 of ExZ5mme, 1 fuse
Starles sbeel, Aluminim, Hack  Alumini black  Aborinium, black  tronic trarsformers [OTE4 104
Hxl;uwﬂlr- powder-coated. powder-coated powder-coabed Mouniting on DIN il Weight 0L25kg
coated.

=1=F] ERCC Program 2038503 WWW.EIDT.COm



Beamer Accessories
N
34955000

LI
Cable junction box

Hat_ic.;neu.
Terminal hleck 2 of SxBmm®, 1 fuse

COTETS 104
Weight 0.E5kg
=1
i
sI

1

&
J48E2.000
Fost

Metal, hot-dip galvanised. Graphit m,

double ~coated,

Mounting plate: metal

G-pole terminal block for cable

53 Emmy?. Through-wiring possible 3-
ole terminal block for control ine

inare rotatable through 3607

Proection mede P44 in connection

with mounted lumiraire.

Weight 520k

1N

10

490,000

Adapter sleeve

forpoks e 78mm.

Housing: cormsionTresistant cast alu-

minium, Mo-Rinse surface treatment

Graphit m, double powder-coated.

Serew fiximg.

%r::d:mﬁpalblnci:&w control line.
-wirin 3

Lusmina e mmmugh 1.

Prodection maede P44 only with mcun-

ted luminaine.

Weight 2.5y

WAHWEMQLOm
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}E

F w3

L
33975000
Ground sockst
Metal, hot-dip gabanised.
Caklee
Weight 1.75kg
DiE
I
1
24952, 0080
Post
for adapher desves
Wetal, ht-dip galvanised. Graphitm,
double powder-coated

Mounting plate: metal.

E_-Ed: terminal black for cahle
Lx2Emm?. Though-wiring possible.
IP44 protection mizde when used with
relevant accemonies

Mt For concrete anchor 350000 ard
mounting plate Z1902.000

|||||ligh|:r;g.|

10

=
apter deeve
forpoles o B3mm.

sing: comosion-resstant cast alu-
mirium, Ho-Firee surface freatment.
Graphit my, double powder-coated.
Serew fwing.
Z.pole terminal block for cortral line.
Through-wiring pomible.
Lumiraire ruht:{lle through 10
Protecticn mode IP44 caly with moun-
1ed luminaire.

Weight 15ka

&

i
23080000

Concrete anchor

Mounting plates with threaded bar and
fizing screws. Individual parts to be
amembled on-site

I

40958000

Adapterskeeve

for poles @ 7&mm and cantilever arms.
Hzusing ard pover: comosion-nesist-
ant cast aluminium, No-Finse surface
treatment. Graphit m, double powder-
coated Screw fixing.

Terminal blck Sﬂ.%mmz.Thruugh-wir-
ing possible. 2 cable entries for carmti-
leveer arme.

Protection mizde IP44 only with acces-
sofies.

Cartileser arme to be ordered szpar-

atel
R:-li @ TRmm 1o be ordered separately.
Weight 2.80ky

{1
ol

4850000
%nﬁlmr arm — .
T mEunting on ver sleeve or wal.
Far !tandinrg‘gi.rrina'r‘: installation.
Housing: comoson-resistant cast abi-
minim, Mao-Rinse suface mesiment.
Graphitm, double powder-coated.
Inspection cover: comosion-resstant
abminium, double powder—coated in
raphit m. .
cable zniry. 3-pole terminal block for
control ine
Luminzire mtatahle through 25007,
Frotertion mode IP44 inconnection
with mounted luminaire
Weight 255k

ERCD Program 200203

(2]

L.

33082000

Mouniting plate
Corrosion-resistant cast aluminium,
Meo-Riree surface treatment. Graphit m,
douhle powder-coated.

\einht 170k
.:;II.I
f
i
34858000
Adapter sleeve

for pokes o £2mm and cantdeve arms
HI:II.EiIE and cover tomoson-resist-
ant cast aluminim, BoFires sorface
treatment. Graphit m, double -
coabed. Screw ‘FDi : pwks
Terminal blsk Eé&mm’. Through-wir-
ing powihle. 1 cable entries for canti-
lever arms

Protection mode [P44 only wikh acces-
sories

T
Foles s 22mm and cantiever arms 1o be

ondered separately
Weight 3
th b ]
M e
34957 000

Sige-mounted skeeve

Far meunting on adapher desve,
Housing: cormsion-esistant cask alu-
minium, Mo-Ainze surface treatment
Graphit m, double powder-coated.

1 cable entry. 2-pole terminal block for
cantral lire.

Luminare redatable through 2600
Prodection mode IPRE onby with moun-
ted luminaire.

Weight [150kg

a3
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Focalflood

POEE) OSLOCITYP-HUS

Transparent architecture and wersatile mourting accessories Ode City Garage

increasingly less scope in the as the Ee:amE'r_‘prqu:hurs ard underground car
chiice of mounting lecations Parsoop wes 1=, They can park, 1 o m
due to ever decreasing available therefare be Basgh' camkined far E::{H:u ‘i i

space in many cities mean that ambiticus lighting concepts. The o

fectors such asvisual comfort and  DALcompatible Tuminaires have Strard &5, Osko,

limitation of glare are important digital control gear through which

criteria when selecting autdoar each luminairecan be individually

lurniraires. The Focalflood produces  addressed - far instance using
& wide light distribution slang one  the ERCD Light Svstem DALl with
E35, with the foral point on its integral Light Studia
ather. In contrast to corwentional  software.
wide beam flocdights, their hqr:ﬂ'(

facused ght distri utm akrig
angles ta the lamp s allows the
lurmiraire to ke placed claser ta
akjects. They are therefare partic-
ularly suitable far efficient lighting
of fagade surfaces as well as'rees:
At the same time, Focdficad alsa
offers exneptionally hi?’l wisual
camfort with a cut-off angle of
up ta B0 passers-by, raffic users
&nd pe le inside the building all
benefit fram Focalflaed's all-raund

Iare cantral. This results from

the special design af the reflector
cantour and reflectar surfaces. As
& special feature, the version of
the Facalfload for T16 Fcrescent
lamps is also svailable with Vanych-
rame technology with electronic
cantrol for an extensive range of
light colours.

ith their double powder-
caated, IG5 cast alurninium
housings, these flocdlights have
lang-term resistance to outdear
canditians. The smooth-gurfeced
desagirl reduces dirt accumulation.
floed Flocdlights use the same

Eod ERCC Program 2038503 WWW.ETDD.COm
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Focalflood

ik

Floadlights, varychrome
0=a

=

Floadlights with mounting
plates

Floadlights with mountin
hmug g -

WAWEMOLOm

Facalflood floadlights are suit-

akle Tfﬁ?-]uth au r;_l;d]indulnr
use, casinegs are high-qual-
ity cast aluminium provided with

a spexial coating. Over this, a dou-
e e
is applied. A gra [
pivgtphmdntgmlhles accurate set-
1ings of the angle of tilt. All dectric
cahles are rauted intemally. Facal-
flocd with mounting plates ar with
maunting brackets are svailable far
ihe meehanical and dectneal con-

nections.

All Foealfleod luminaires are fit-
ted with flocd reflectors which
produce & oentral facus. In contrast
1o all comventional floedlights and
projectars, 3 fooused narrdw beam
ares is created an the main axis of
the beam. This of light dis-
tributicn allows the luminaires ta
ke placed close to the surfeces ar
facades to ke iluminated. The sides
of the lamp are shielded by mir-
rar-finish, anodised side reflectars
which appear 1o be almast black
By using contralled luminance
levels tRese provide the highest
lewel ofvisual comfort.

Accessories in the farm of con-
wersion filters and calour filters are
fitted uing mounting frames.

Foralflcod fleodlights are designed
for three poloursd T16 fluarescent
lamps of 28, The electronic con-
tral gear is contained within the
luminaire itself. Electronic contral
rs are available as V=100 ver-
sions for contral via & conwentional
ERCD lighting contral, ar as DALl
wersiors far control with digital
e e
mixing is schi ¥
mnmglling each fluarescent lamp.
The uniformity of the actual colour

Foralflcod with maunting plates
are attached directly to the mount-
ing surface, the electrical cornec-
tiors and camtrel gesr are con-
tained within the luminaire.

Application

de-beam, axially symmetrical
light distribution with a focal paint.
Applications include wall light-
irg, 0 of entrances and facades,
okt illumination, letterng and
irscriptions, paths, parks and land-

Facalflcod with mounting brackets
are only to be attached with spec-
ial mounting accessaries. Ror this
reason, pasts, cantilever arms and
s?pw sleeves for pales are avail-
akle.

Application

de-beam, axially symmetrical
light distribution with a focal paint.
Applications include wall light-
ing, e of entrances and facades,
chect illumination, letterng and

ERCD Program 2O02/0%

Focalflocd | to W are svailable
in four housing sizes, to suit the
lamp design, power or contral gear.
Ta suit the lighting task, 3 choice
is uﬁeredmhe‘mmh Il:lwhle-mded
tungsten n lamps up o
1000W, metal falide lsmps up to
4000 and com) fluarescent
lamps up to Ta ersure safe
mwnu:%lnn the graund 3cnes-
saries as concrete anchars,
mounting plates or ground sock-
etz are available. The product range
al30 includes the aption of using
ficodlighits for T16 fluarescent
larmps up to E4W. Due to their
averall length, they have & rect-
angular rnuunting_[plm and can
therefore oaty betiled.

mixture results from the combin-
atian af reflectors, diffusers and
Saftec lenses.

‘A'J:'glimiun
ide-b=am light distributian, with
3 great variety of light colours to

create coloured desigrs on sur-
faces.

scapses, 8. groups af trees, hedges
:nﬁm&tm&

inscriptiors, paths, gl%rh Il'ﬂh land-
s0apss, 8. groups of rees, he
i brmad tess. .

Lo



Focalflood

The Fecalflacd flocdlights are
suitable far use in the autdaar
environment, bath far the effi-
cient lighting of fagade surfaces
&nd also for vegetation. In indacr
&reassuch as swimming pools,
they provide protection against
maisture and ewen dust in harsh
envircnmental conditions. At the
same time, Focalflacd also offers
high visual comfart with a cut-aoff
&ngle of 50" an both major axes.

Additive calour mixing enables
the light fram the Focalflaad
iarychrome luminaires to pro-
dure a multitude of colour
nuanices. The individually con-
trodlable flucrescent lamps in
the primary calaurs red, green
&nd blue produee a smaothly
changing, caloured light for
illuminating wall surfaces or
facades.

An extensive range of mounting
aceessories is shared by Beamer,
Fecalflocd and Parsecop. These
accessories always enable the
ng]ﬁ mum moun ti nqtlmsi tion

i

whether on the buflding itself

of in the ground.

TheDALlcompat-  using the ERCD

ible lumiraires Light Systzm
Feature digitally DALl and the
addressable con- - programmed
trol gear with ErFU:lg Light

which every sin-  Studic software.

le lumiraire can
e individually
contraolled - Lo

=== ERCC Program 2038503
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The flzadlight
VEMons 0
Focalflood pro-
dure a wide light
distrihution on
the x-axis with
the point of

ozl emphasis
on the y-aas.
With a focused
namow heam at
right angles to
the Ilmp i,
the luminaires

ran be placed
clozer o ohjects
than comeen -
tional wide bram
fledlight 5.

In situa tions
re litle

space is avail-
able bekween
lumiraire and
acade, the
Focalflocd flocd-
light efficienthy
illumirates the
fagade with graz-
ing light. The

A diffuser and

a Softec lens
guararize the
optimum m-
ture of the thres
primary calours
at 1her¥runt lens;
this permits the
cortrolled colour
of light to appear
atsolutely uni-
Formby on the
illumirated sur-
face. To facilitate
lamp replace-

light distribu-
tion on the

other ais pro-
vides economical
lighting to pro.
duce the appear-
ance of unifam
brightness across
the width of the
fagade.

ment, the two-
part front frame
an be simply
hinged open The
dustight and
jet-water prof
ousing wrth
IPEE pratection
made is made of
aluminium and
features a mul-
tiple powder.-
coated finish.

WWW.ES. com
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Focalflood Floodlight varychrome for fluorescent lamps

14117000 Graphit m E2G D&LI
T1& 20 GE 700Im blue

T1E€ 20 GE 21 Cffim red

T1& 8% GE 1500Im green
G-pole berminal block.

Weight 11.00kg  LMF E
Masimum wind load area 0L2md

& & A ree

34118000 Graphit m ECG 1-10V
T1& 2B GE T00m blue

T1& 2H# GE 21 C0Im red

116 2B# GE 1500Im green

7-pole terminal block For mains ard
cortrol line

Weight 11.00kg  LMF E

Ma:amum wind load area 0Lime

o A pet

Focalflood Accessories

34118000

WAHWEMQLOm

Hzusing: comoson-resistant aluminium
rafile, Ho-Rirse suface reatment.

e powder-coated Qptimesd sur-
face for reduced accumuation of dirt.
Hinges, graduated dic and meourding

labe: cormosion-resistant abminium.

inge with intzrral winng, 1307 fil.
3 sets of electronic corrol gear for
ERCD Warythrome colour micing.
1 rable entries. Through-wiring

mshle.

ector: aluminium, sibver ancdised,

mimer-finish Diffuser and Zoftec lens
for uniform colour mixing.

B

A3814.000
DALl Spacer

34095000

Ell anakeque comverter JI0V £ 0%,

Far correction of luminaires with ECG

Sprew -fustered cover with safeby glass:
comosion-resstant alumirium prohle,
dauhle powder-coated. Hinge cpen for
lamp replacemert.

Beduction of minous flue below M
Protection made IPBE: dust-proof and
water jet-proof.

Bpcessaries sze below

Ewl  Dim]
EE"CO BTV O30
a0 I.E7 190
in 380

EE'CO BT O30

EE"CO BTV O30

Bl Dim|
EE'CO B O30
190 1.EF 130
in 80

EE"CO BTV O30

EE'CO B O30

— =
B B

farsurface-mounted cables.
Cormsionresistant cast aluminium,
Mo-Finze surfaze treatment. Graphit m,

|- 100 1o Lisghvt System DALL double powdercoated.
Converion of 2 DALl signal into a Weight E!Eig

|- 10 signal.

Irtemal relay for inductive loads of

man 54

Mourting on DN il

Weight 022kg

ERCO Program 2008{02 Lar
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Focalflond Floodlight with mounting plate for fluorescent lamps

!_]

34115.000 Graphit m ECTG
T16IEW G5 2600m

Weight 10,1 LMF E
Marmum wind kead ares 0.3m?

& ol N

23411 6.000 Graphit m ECTG
T1h LW G0 d4E0m

Weight 10,1 LMF E
Marmam wind lead area 32m?

& ol Y

Housing: corrosion-resistant aluminium
Iz, Mo-Finse surface treatment

uhble powder—coated. Optimised sur-

face for reduced sccumulation of dirt.

Hinges, graduated disc and mounting
ate: comosion-resstant aluminim
noe with irtemal wiring, 1207 bl

Hectroric corirol gear 2 cable entries.

Th_ruu%:lmiring pomibibe. -pobe ber-

minal block.

Heood reflector with foral emphasis

i heam direction: alumirium, sil-

wer, bright ancdised. Side reflectors 1o

increase the visual comfort along the

T

i

Focalflood | Floodlight with mounting plate for tungsten halogen lamps

24100000 Q'Jghit m
?TEE‘EE 150W 2200 BT L7 Emm

m
Weight 2. LMF E
M:sgmmﬁﬁd lead area Q04m?
A A e

Housing, hinge ard mounting plate:
comosion-reastank cast aluminim,
He-Rirse s.rb:.‘li:i]t\e_mb:dnt I:In:nulnl:II
powder-coated. Optimised suface for
reduced ztcumuhﬁm of dirt. Hinge
with inbermal wiring, 0°-80" tit Gradu-
ated disc: corrosion-nesistant alumin-
ium. Mourrting plate mtatahle through
4

I cahle ertries. Through-wiring pos-
shle. 1-pale bermrul%lul:lr.

Heod reflector with Facal emphasis

n heam direction: aluminium, sil-
wer, bright ancdised. Side reflectors 1o

Focalflood | Foodlight with mounting plate for compact flucrescent lamps

34101000 Graphit m ECG
TC-DEL 10 G34q-1 EB0Im

Weight 2. FE
Mansgm.lng:i:ﬁd lead area Q04m?

A WA Pt

Housing, hinge ard mounting plate:
comosion-reastank cast aluminim,
He-Rirse surface treatment. Double
pewder-coated. Optimized suface for
reduced accumulaion of dirt. Hinge
with inbermal wiring, 0°-80" tit Gradu-

dir: corrosion-nesistant alumin-
ium. Mourrting plate mtatahle through
247,

Hesctroric comirol gear I cable eniries.
Through-winng poemible. 1-poke ber-
ninal%lnci.

Head reflector with Facal emphazis

i heam direction: alumirium, sil-

wer, bright ancdised. Side reflectors 1o

== =] ERCC Program 2038503

lamp axis, mirmr-fingh anodised. Cut-
off angle 507 (OO Without spil light.
Screw-Fastened cover with safety glaas:
ormosion-resistant s ominium profle,
double powder-coated. Hinge open for
lamp replacement.

B on of lumincus Fux below 0P
Pratection mode |PEE: dust- proof and
waber jet-proof.

Accessories page 600

03" Ca0
.8

TE
LT

103" Cad
LE

T.E
TET

increase the visual comifort slong tre
lamp acis, mirmr-finsh anodised.
Screw-fastened cover with safety glass:
cormsion-resistant cast sbominium,
double powder-coabed. Hinge open for
lamp replacement.

Protection mode |PE5: dust- proof and
waber jet-proaf.

Accessories page 600

Elbc)

kit 100 153
33 198 IBs
135 9% ]
TE a5 773

(L AR i

increase the viual comfort song the
lamp aeis, mirmr-finsh anodised.
Screw-fastened cover with safety glass:
cormsion-resistant cast sbaminium,
double powder-coabed. Hinge open for
l:m;:r\eplal::rmnr.

Protection mode |PE5: dust- proof and
waber jet-proaf.

Accessories page 600

oimi
WD WP
151 b
am A1
457 2l
&m 1041
EL 1S
WWW.ES. com



Focalflood 11 Floodlight with mounting plate for tungsten halogen lamps

34102000 Graphit m
OT-DE] 2 20008 23098 A7s L1 14mm
El?euig-*r?dﬂﬂg LMF E
Manmum wind load area 07 m?
& & W AP

Hzusing, kinge and mourting plate:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with rrternal wirimg, 0"-207 tik. Gradu-
disz: comroson-resistart slumin-
ium Mountirg plate retatable thraugh

1 rable entries. hi=wiri

sible. 3-pale terminal block. R
Aocd bor with focal emphasis
in beam directon: duminium, sil-
wer, bright anodised. Side reflectors
bo increase the visual comfort along

B I

|

OR-IaLE

Focalflood 11 Floodlight with mounting plate for metal halide lamps

14102000 Graphit m FCG
HIT-CE 3EW 512 2300m
Electronic control gear:

¥ FE
Manmum wind load area 07 m?

& & ¥ 4 pes

14104000 Graphit m

HIT-CE 3EW G132 2300m

Control gear with temperature con-
trul_ln'.'hrrnr-igribol; tapaiter

Maxamum wind load er\u 0 m?
o @ dpss

14105000 Graphit m EOG
HIT-CE 70 G 12 6RI0m
Elegtrun:sl:suntrul eFarE
M.:a?r:ltum wii?id Ioad area 0O m?
& d W AP

34105.000 Graphit m

HIT-CE 20 G12 GROAm

Control gear with temperature con-
trul_lu'.trrur-igribo:Fl:apal:ibol:

Maamum wind lozd area (7 m?

& & W 4 pes

WAHWEMQLOm

Housing, hinge and mourting plate:
corrasion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with irternal wirimg, 07-207 til. Gradu-
ated disz: corogon-resistart slumin-
iiu&!dnunt'ng plate retatable thraugh

1 rable entries. hi=wiri

sible. 3-pole terminal block. R
Aoed tor with focal emphasis
in beam direction: aluminium, sil-
wer, bright anodised. Side reflectors
bo incréase the visual comfort along

R B || =
Eai HI =alk
Ezi !I ek
R B || =

ERCD Program 200203

the lamp axis, mimor-fAnish anodised
Cut-off ange E0° along the main axes.
Without spill light.
S:uw-ﬁsnml?cw:r with safeby glass:
comosion-resstant cast aluminim,
douhle powder-coated. Hinge cpen for
lamp replacemert.

Pratection made IPRE: dust-preaf and
water jet-proof.

Arcessaries page G003

him| Bkl Cim|
AT

54 5
ard 1n 20
4 168 410
144 11 ]
155 n e ]

b e b —

the lamp axis, mimor-fAnish anodised
Cut-off ange L2° along the main axes.
Without spill light.

Serew-fasteried cover with safeby glass:
comosion-resstant cast aluminim,
duhle prwder-coated. Hinge cpen for
lamp replacemer.

Pratection made IPRE: dust-preaf and
water jet-proot.

Arcessaries page G003

Cim|

'O Ttman
[k ] 142
or 88
i 428
1588 )|
154 PA K]
Cim|

o Mtoan
k. ] [ x]
org 85
i 478
158 )
154 LA k]
Cim|

‘oD Mtoan
k. ] [ x]
ore 85
7 428
158 )
154 LA k]
Cim|

o Mton
[k ] 142
or 88
e 478
1588 )|
154 PA K]

Lag
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Focalflood 11 Floodlight with mounting plate for compact flucrescent lamps

24107000 Sraphit m ECG

Wrigh m:l?;f: FEo
eight

HHIEI'I'I.IH wind kad area 007 m®

B e WA pes

TC-TEL 2208

Housing, hinge ard mounting plate:
cormosion-resstant cast aluminim,
He-Firee srface treatmenit. Double
powder—coated. dptimised surface for
reduced accumulation of dirt. Hinge
with intermal winng, 0°-80" tit. Gradu-
ated dier: corrosizn-resistant alumin-
;.Ehhl.rdirlg plate mtatahle through

Hectronic corrol gear 2 cable entries.
Thmuﬂ:-‘miring pomibibe. -poke ber-
minal block.

Head reflector with Focal emphasis

i heam direction: alumirium, sil-

wer, bright ancdised. Side reflectors

Focalflood 111 Floodlight with mounting plate for tungsten halogen lamps

34908.000 Graphit m
(OT-DE1Z SCOW 230 RE7sL114mm

m
Weight 2. LMF E
Hugmmﬁ?d load ares 1 3m?

A i WA pen

B

Housing, hinge and mounting plate:
corresion-redstant cast aluminim,
He-Riree srface treatmenit. Double
powder—coated. dptimised surface for
reduced accumulation of dirt, Hinge
with intzmral winng, 0°-80° tit Gradu-
ated dier: corrosicn-resistant alumin-
%Ehh.rdirlg plate mtatahle through

2 cahle entries. Through-wiring pos-
shle. 1-pale termiral bock

Heod reflector with Focal emphasis
i heam direction: alumirium, sil-
wer, bright ancdised. Side reflectors
1o increase the viual comfort slong

I

A (0|

e

—— ..1' | k.
LA
E-011 1

ERCD Program 2008002

Olympic Swim-
n'ing Poal,
Munich. Architect

(zxisting building):

Eehnisch &
Partrer, Skuttoart.

Beof construction:

Frei Cite, Site
management

Eenuv:tiqﬂl:
arshen Kiese,

M X
Elertrical design:
Ingenieurhim
Eiemhcfer,
Munich

b increase the visual comfort along
the lamp axis, miror-finsh ancdised.
Cut-off angle G0F alorg the main aoe.
Wikhout sp%l light.

Screw-fastened cover with safety glass:
cormsion-resistant cast abominium,
double powder-caated. Hinge open for
lamp replacement.

Protection mode |PE5: dust- proof and
waber jet-proaf.

Accessories page 600

hmi  Eld  Dmi

p R ]
1 T 142 1.3
3 7 1. o7
3 n 444 4E0
4 4 LA CAL]
- e 140 LED

the lamp axis, miror-finsh ancdised.
Cut-off angle G0F alorg the main aoe.
Wikhout sp%l light.

Screw-fastened cover with safety glass:
cormsion-resistant cast abominium,
double powder-caated. Hinge open for
lamp replacement.

Pratection mode |PEE: dust- proof and
mber|:1-pmuf.

Accessories page 600

LU )

IS0 FINCED
1 T as3 143
3 THE 1286 IRE
3 TiE 185 432
4 an LED LAy ]
- w7 AL .13

WWW.ES. com



Focalflood 1 Floodlight with mounting plate for metal halide lamps

314108,000 Graphit m EOG

HIT-DE-CE 1 REFs 14200Im
Electronic control gear:

Weight 1000k CRIF £
Manmum wind load area 0.11m?

& & ¥ 4 pes

141 10,000 Graphit m

HIT-DE-CE 1 RETs 14200Im
Control gear with temperature con-
troller, timer-igrito; apaciker
Weight 1180k  LMF

Maxmum wind load area 0.1Im?

A d W A IPeS

Focalflood 11l Floodlight with mounting plate for compact fluorescent lamps

Hzusing, kinge and mourting plate:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with rrternal wirimg, 0"-207 tik. Gradu-
disz: comroson-resistart slumin-
ium Mountirg plate retatable thraugh

1 rable entries. hi=wiri

sible. 3-pale terminal block. R
Aocd bor with focal emphasis
in beam directon: duminium, sil-
wer, bright anodised. Side reflectors
bo increase the visual comfort along

BB || =
BB [—

341 11000 Graphit m FCG
:EE-:I'EL 492&%? !EEIIII'n
M.:a?r:ltum wind loed area 0.1Im?

& & ¥ 4 pes

WAHWEMQLOm

Hzusing, kinge and mourting plate:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with rrternal wirimg, 0"-207 tik. Gradu-
disc: comoson-resistart dumin-
iju&!dnunthg plate rotatable through

%:e:t-ruﬂic contrel gut:i E;lhk eriries.
Wl saile, 2-pole ter-
mimhck. " .

Aocd reflector with focal emphasis

in beam direction: aluminium, sil-
wer, bright anodised. Side reflectors

TC-Tl

the lamp axis, mimor-fAnish anodised
Cut-off ange E0° along the main axes.
Without spill light.
S:uw-ﬁsnml?cw:r with safeby glass:
comosion-resstant cast aluminim,
douhle powder-coated. Hinge cpen for
lzmip replacemernt.

HST-DE 150W pessibile.
Frotection rm-c?eoﬁ"ﬁi. dust-procf and
water jet-proot.

Arcessaries page G003

Eltd  Cimi
WD SR80
[RLE T 137

2ET2 122 s
1 123 413
Tia ik L]
430 206 SH?

W &I

1143 Ll=3) 137
2ET2 122 s
am 183 a3
T2 Tk S8

1o increase the visual comfort along
the lamp @xs, mimer-finish anodised
Cut-off angle L0F along the main axes
Without spill light.

Serewfasteried cover wikh safeby glass:
comosion-resstant cast aluminim,
douhle powder-roated. Hinge cpen for
lamp replacemert.

Frotection maode IPRE: dust-proof and
water jet-proot.

Arcessories page 603

him|  Bwl  Dim|

B4 D0 a0
1 1534 135 153
1 3e4 180 14
3 m 1L 426
4 ] LoD X0:]
5 El &3k B0

ERCO Program 2008{02 bl
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Focalflood IV Floodlight with mounting plate for tungsten halogen lamps

3411 2,000 Gra
QT-DETZ 108

IH00m
Weight 12,
Wzt win,

A i WA pen

Housing, hinge ard mounting plate:
cormosion-resstant cast aluminim,
Riree wrface treatmenit. Double
powder—coated. dptimised surface for
reduced accumulation of dirt. Hinge
with intermal winng, 0°-80" tit. Gradu-
ated dier: corrosizn-resistant alumin-
i Meuriting plate mtakahle through

2 cahle entries. Through-wiring pos-
shle. 1-pale terminal bock

Heood reflector with foral emphasis
i heam direction; alumirium, sil-
wer, bright ancdised. Side reflectors
1o increase the viual comfort slong

itm
I3 BT L186mm

LMF E
lead ares 0. 23dm?

B-0i1]

Focalflond IV Floodlight with mounting plate for metal halide lamps

3411 2.000 Gra

HIT-DE ZE0A Fe

Weight 12,
M et win

& A IFBE

2411 4,000 Gra

HIT-DE 4000 Fo2 2L000Im
HET-DE ACCAW possible.

Weight 315
Maodrram win

& A IreL

B02

Housing, hinge and mounting plate:
corresion-redstant cast aluminim,
He-Riree srface treatmenit. Double
powder—coated. dptimised surface for
reduced accumulation of dirt, Hinge
with intzmral winng, 0°-80° tit Gradu-
ated dier: corrosicn-resistant alumin-
%Ehh.rdirlg plate mtatahle through

Corvircl gear with bemperabure con-
troller, timer-ignitor, rapacitor. 2 cable
entries. Tl'muaﬂ

teminal block

Feod reflector with Focal emphasis

n beam direction: alumimium, sil-

wer, bright ancdised. Side reflectors

1o increase the viual comfort slong
the lamp a5 mimer-finish anodised.
Cut-off angle B dong the main mex
Without =il light

Screwfastened cover with safeby glass:

coresinn-regstant cast aluminim,

-winng possible 2-polke

itm
HLCIm
LMF E
lead area 0.24m?

it mi

LMF E
lead ares 0. 23dm?

ERCD Program 2008002

the lamp axis, mirmor-finsh ancdised.
Cut-off angle 507 along the main aes.
Without spil light
&mﬂ-fls&nl?:mrwhh safety glass:
cormsion-resistant cast abominium,
double powder-coated. Hinge open for
lamp replacement.

Pratection maode |PEE: dust- proof and
waber jet-proof.

Accessories page 600

Ojmj

e R+ - e
o 118
nr4 k1
L1l LE3
1.4 M
LE& Lan

double powder-coabed. Hinge open for
lamp replacement.

Pratection mode |PEE: dust- proof and
mberin-_pmuf.

Accessories page 600

himj [214] Ojm|

19"Co B 00
1 25538 n: 130
I TIEI 1T e )
3 32El I.m 390
4 1945 .24 £330
E 1EI &7 Bl
himj [21:4] Dimj

9o BE OO0
1 Elsm 0 130
3 =T nE? o]
3 5N 1.m 290
4 W 1.24 L0
- MET LB Bl

WWW.ES. com
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Focalflood Accessories

1 ! T T T 1
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&
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£l |

T

o
(G
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= —]

7T T 1T 1T 1
OO0O00oa0an
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Focalflond Accessories
2491 5.000 34925000
Skirtone filer 34935000
34945000
Skintone filter
2491 2.000 34922.000
Colour filter 34932.000
Shy bhue 34942.000
ll‘nbl.r filter
hlue
a
23974,000
Ground socket
Wetal, hod-dip gabarized.
Cable emiry
EH* —

B

24905000

Spacer

for surface-mounited cables
Corresion-resstank cast sluminium,
Me-Rinse suface trestment. Graphit m,
double powder-roated

Weight 0.2 Eeg

B4

215

34814000 24924000 34910000 49200000
Caylght comrver- 34934000 Colour filter 249300000
sion filter MHHI}D Mageria 249400000
Eht-:um:r— Coler filer
unn Magenta
34813000 24923000 24900.000 24901 00
Colour filer 24933000 Fixing Frame 24902, 00
Hight blus 24042000 for fiters 245013, 0080
Colour fiter Metal, graphit m, I'-ixiﬁfmme
Hight blue powder-coabed. far
Metal, graphit m,
poweder-coated.
21

33079000

11
Concrete anchor

Mountirg plates with thresded bar and
fixirg mulndmdui partsto be
amembled on-sit

il

34800,000

Spacer

fer surface -mounbed cables.
Corrosion-resistant cast abminium,
Llu-ﬂlrur surfuce tr:émlnr. anht m,

ouble r-ooal

Weigt 111 By

ERCD Program 2002)03

su
m
33981.000

Corerete anchor

Mouriting plates with threaded bar and
freing screws Ind‘wdualparhtu be
assembled cni-gte.

&l

24501 000

Spacer

for surfacemounted cables
Corrosion-resstant cast aluminiam,
Ne-Riree mrface treatmenit. Graphit m,
double prwder-roated

Weight 0.Ikg

3491 .00 3402 1.000

Colaur filter 34093 1.000

Amber 340841000
Colour filker
Arricer

B +HEC
N

B8RS00

(]

DALl dimmer 1000W

for chmic loads, converttional ard dec-
tronic transformers.
Mounting on CIN rail

@i

37902,000

Mounting plate
Coroson-resstant cast abominium,
Ho-Rinse suface treatment. Graphit m,
double powder-zoated.

Weight 1.70kg

WWW.ES. com



Focalflood | Floodlight with mounting bracket for tungsten halogen lamps

-J

341 B0.000 Graphit m

OT-DE1 2 TR0 2308 A5 L7Emm
Elisig-wiﬂﬂg LMF E
Manmum wind load area 004m?
& & drs

Focalflood | Floodlight with mounting bracket for compact fluorescent lamps

14151000 Graphit m EC5
TCDEL 100 G24g-1 G00m

Weight 23Ckg FE
Manmum wind load area 004m?

& & Aara

For miounting on accessonies
Housing, hinge and mourting bracket:
corrasion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with irternal wirimg, 07-207 til. Gradu-
ated disc: eomoson-resistant slumin-
ium

Heatresistant cable with plug.

Aood reflector with focal emphasis

in beam directon: aluminium, sil-

wer, bright anodised Side reflectors o
incre e the visual comfort aleng the
lamp: axis, mirmor-finish znnd'uai

;.

-]}

5 ——

=

OR-IaLE

For miounting on accessonies
HDI!I'HQ.HHEI and nw.nh'ng bracket:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Dptimised surface for
reduced secumulation of dirt Hinge
with irvternal wirimg, 07-207 tilt. Gradu-
ated disz: coroson-resistart slumin-
ium

Electmnic control gear. Hea t-resistant
cahle with plug.

Aoed reflectar with focal emphasis

in beam direction: aluminium, sil-

wer, bright anodised. Side reflectors b

o |

:

Ha b

TC-Dil

Focalflood 11 Floodlight with mounting bracket for tungsten halogen lamps

-J

14152000 Graphit m

OT-DE12 2000 gﬂﬂl‘ A7= L1 1 4mm
El?equhd.'!ﬁg LMF E
M.:a?r:ltum wind lozd area 0P m?
& & drs

WAHWEMQLOm

For mizunting on sccesones
HDI!I'HQ.HHEI and mourding bracket:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Optimised surface for
reduced wecumulation of dirt. Hinge
with irvternal wirimg, 07-207 tilt. Gradu-
ated disc: comogon-resistant aumin-
ium

Heatresistant cable with plug.

Aoed reflector with focal emphasis

in beam directon: luminium, sil-

wer, bright anodised. Side reflectors

bo incréase the visual comfort along
the lamp axis, miror-finsh ancdised.

OR-IaLE

Serew-fastened cover with safeby glass:
oomosion-resstant cast aluminim,
daouhle powder-coated. Hinge cpen for
lamp replacemert.

ing accessories b be ordered

separal
Hrcesgaries page 511

himl Ewl  Dim|

53"00 &"ran
1 1352 100 193
1 1 15 386
3 1 1M ]
4 ] pE] ]
5 ] L] LEE

increase the visual comfort along the
lamp 2wy mimer-finish anodised.
Serew-fasteried cover with safeby glass:
comosion-resstant cast aluminim,
douhle powder-coated. Hinge cpen for
lamip replacemert.

Mouriting accessories b2 be ordered

separa
Arcessaries page 511

him|  Ei) Dim|

F4COO 0 CED
I 130 LEI Lm
1 13 201 Edl
3 4 452 Bl
4 B [=x] 0Lel
5 -1 TE4 TREI

Cut-off angle E07 along the main awes
Without spill light.

Serewfasteried cover with safeby glass:
comosion-resstant cast aluminim,
duhle prwder-coated. Hinge cpen for
lamip replacemert.

Mouriting accessories b2 be ordered

para
Arcessaries page 511

himl Bl Dim|

31" Wm0
I -] =113 140
1 ard 11 20
3 4 165 410
4 144 11 ]
5 155 in e ]

ERCO Program 2008{02 G0



Focalflood 11 Floodlight with mounting bracket for

217

metal halide lamps

For mounting on acoessories.

Housing, hinge ard mounting bracket:
corresion-redstant cast aluminim,
He-Riree surface treatmenit. Double
powder—coated. Qptimised surface for
reduced accumulation of dirt, Hinge
with intzmral winng, 0°-80° tit Gradu-

Cut-odf angle 507 along the main aes.
Without spil light

Screw-fastened cover with safety glass:
cormsion-resistant cast abominiuom,
double powder-coated. Hinge open for
lamp replacement.

Mounting socessories to be crdered

abed dic: corrosion-resistant alumin- - sepal

um . Accessories page 611
Heat-resistant cable with phag.

Heood reflector with foral emphasis

i heam direction: alumirium, sil-

wer, bright ancdised. Side reflectors

1o increase the viual comfort slong

the lamp 2:d5 mimor-finish anodised.

234153.000 Graphit m ECG
HTLCE30W G132 33000m
Electroric contral gear.

Weight 4.70kg FE
Marmum wind kad ares 307m?
L T 2un

— TS

)
frigl s I ]
T3 =k:1] 143
BB O IRE
m 1.97 432
(=] 1.E6 Ly ]
0% 1494 713

34154.000 Graphit m nm)
gl Il e

HIT-CE 360 G112 1300Im s -
Contrel gear with bemperature con- ¥ FRIER-E ] 143
treller, mer-ignitor, capacitor. ul @ :I =k BE 078 IRE
Weight LEbkg  LMF + = 1 117 432
Mazcrmiam wind kead srea Q.07 m? B =) 1.56 wn
N ) W s 144 713
34165.000 Graphit m ECG - - hmi  Elkd  Om)
HTLE 7O G112 8500Im —— _— vl 1 I e
W ok L gt — IoTmr o oom o am
right -
s ] 1 sees L0 [2 | IEI - 30 mI LT Al
oun 4 s LI £
A _— W 4 FIEST T 713
34156000 Sraphit m = hmj  Elbd Dim)
HIT-CE 70N G1 2 SE00Im = FRC ren TITcen
Control gear with bemperature con- ¥ 1 EE 03 143
treller, imer-ignitor, capacitor. ul @ !I =k I 1®T a7 1HE
Weight £Obkg  LMF g:nc 4 — 3 |y 17 i3
Macorraam wind kad area Q07 m? uo 4 L] 1.E6 g ]
& g Aopa —E WL N7 4 3

Focalflood 11 Floodlight with mounting bracket for compact flusrescent lamps

For mourding on acoessories. the lamp s, mirmor-finsh anodised.
Housing, hinge and mounting bracket:  Cut-odf angle 507 along the main aoes.
comesion-reastank cast aluminiam, Without spil light

Hz-Firee murface treatmerit. Double Screw-fastened cover with safety glass:
powder—coated. Optimised suface for  corrosion-resistant cast abominium,
reduced accumulation of dirt, Hinge double powder-coabed. Hinge open for
with inbermal wiring, 0°-80" tit Gredu-  lamp replacement.

ated dix: corrosion-resistant alumin- Mounting sccessories o be ordered

um . sepa
Hectroric corrol gear Heatresistant Accessores page 611
cable with pha.

Feod reflector with Facal emphasis

i heam direction: alumimium, sil-

wer, bright ancdised. Side reflectors

10 increase the viual comfort dlong

34157000 B'.l!:hitmEEE

o ==
t
Maarean i foud srea Q107 [2 HI :I =k
A i Apa
-~ Bue -

WWW.ES. com
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Focalflood 11 Floodlight with mounting bracket for tungsten halogen lamps

14152000 Graphit m

OT-OF1 2 LoD 2304 A7s L1 14mm
aiuig'wﬂﬂslg LMF E
Manmum wind load area 0.11m?

& & Aara

For miounting on accessonies
Housing, hinge and mourting bracket:
corrasion-resistant cast aluminium,
Ho-Rinse surface treatment. Double
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with irternal wirimg, 07-207 til. Gradu-
ated disc: eomoson-resistant slumin-
ium

Heatresistant cable with plug.

Aood reflector with focal emphasis

in beam directon: aluminium, sil-

wer, bright anodised Side reflectors

to increase the visual comfort along
the lamp axis, mirmor-finsh ancdised.

OR-IaLE

Focalflood 1 Fleodlight with mounting bracket for metal halide lamps

314158,000 Graphit m E0G

HIT-DE-CE 1 RETs 142001m
Ehgtmné;l:&ul;tml v:FarE
M.:a?r:ltum wind lozd area 0L1Im?

& & Aara

14180,000 Graphit m

HIT-DE-CE 1 RETs 14200Im
Control gear with temperature con-
troller, timer-igritog :a?:im:
Weight 11.25kg  LKF

Maxamum wind load area 0.1Im?

& d e

WAHWEMQLOm

For miounting on accessonies
HDI!I'HQ.HHEI and nw.nh'ng bracket:
pormsion-resistant cast aluminium,
Mo-Rinse surface treatment. Douhle
powder-roated Dptimised surface for
reduced secumulation of dirt Hinge
with irvternal wirimg, 07-207 tilt. Gradu-
ated disz: coroson-resistart slumin-
ium

Heatresistant cable with plug.

Aood reflector with focal emphasis

in b=am direction: duminium, sil-

wer, bright anodised. Side reflectors

to increase the wisual comfort along
the lamp axis, miror-finsh ancdised.

EI B || w=
2B || =

ERCD Program 200203

Cut-off angle L0° along the main axes
Without spill light.
S:uw-h;glmgcw:r with safeby glass:
comosion-resstant cast aluminim,
douhle prwder-coated. Hinge cpen for

lamp replacement.
acressories b be ordered

para
Arcesgaries page 511

himl Ewl  Dim|

IEDD T1TCan
1 T1H 063 1.43
1 1755 138 88
3 754 1Ed 478
4 g 1582 )
5 87 pALY LA k]

Cut-off anqz LLF along the main axes
Without spill light.
S:uw-ﬁsnml?cw:r with safeby glass:
comosion-resstant cast aluminim,
douhle powder-coated. Hinge cpen for
lamip replacemert.

Mouriting accessories b2 be ordered
sEpara

HAT-DE 1508 peesible.

Arcessaries page 511

Eltd  Cimi
EL ]
s a8 13

2ET2 122 s
1 123 412
Tig T4k SE
430 306 SEY

Eld _Dimi
W o
48 08 137

2ET2 123 s
am 183 413
Tig AL L]

ey
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Focalflood 1l Floodlight with mounting bracket for compact fluorescent lamps

For mounding o n acoessories. the lamp e, mirmor-finsh ancdised.
Housing, hinge ared mounting bracket:  Cuk-odf angle G0F along the main o
cum:\smn reaskank ozt aluminim, Withaut spil light

Ho-Eiree mrface treztmerit. Doukle Serew-fastened cower with safety glass:
powder—coated. Optimised suface for  corrosion-resistant cast alominium,
reduced accumulation of dirt, Hinge double powder-coated. Hinge open for
with intemal winng, 0°-B0" tic Gredu-  kimp replacement.

abed disc: corrosion-nesistant alumin- Muunhgg sccessonies to be ordered

[T . separtely.

Hectronic corrol gear Heatesistant Accessories page 611

cakle with phg.

Feod reflector with Focal emphasis

inheam direction: aluminium, sil-

wer, bright ancdised. Side reflectors

1o increase the viual comfort slong

34161.000 Graghit m ECE = po

TC-TEL 42w -1 d HlIlm —_— f— TR RO

Wright 2 0tkg i ] 151

Wzt wind b:d :rlaﬂ.l?rrr? Ej Rlll = 12

i e o~ e
el &lo

Focalflood IV Floodlight with mounting bracket for tungsten halogen lamps

For mounding o n acoessaories. Cuk=ff an le EII" abﬁg the main axe.

Housing, hinge and mounting bracket:  Withaut spil ?

comosion-reastant cast aluminim, Serew-fastened cower with safety glass:

Ho-Eiree mrface treztmerit. Doukle corrmosion-resistant caest sbominium,
powder—coabed. Dgllmised_surf:_l:-e for double powder-coated. Hinge open for

r:du:-ed accumulation of dirt. Hinge lamp replacement

with inbemral wiring, 0°-80" tit Gradu. Muunhgg socessornies to be ordened

abed disc: corrosion-reistant alumin. separtely.

m Accessories page 611

Heat-resistant cable with phag.

Feod reflector with Focal emphasis

inheam direction: aluminium, sil-

wer, bright ancdised. Side reflectors

1o increase the viual comfort dlong

the lamp 21y mimer-fnish anodised.

462,000 Gra = Py Hmi B Oim]

OT-DETZ 100 23‘-0'. Fe L18Gmm o — "0 E1"C90

ZH00Cm f 1 3Mm 0w LB

Weight 133]:3 LMF E sl 5 —— T BIEl 078 136

h.l:ncm.m b:d area 0 2dmd "l i %;g :.I.!' iﬁ
" & -

Ead [=iC— w1 4 113 L& LEn

Trerch, Rarile

Lighting design:
Sbgoki:'g. L'.ls |'?5,

B2 ERC O Program 2008503 WWWLETE, COm
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Focalflood IV Floodlight with mounting bracket for metal halide lamps

Far mizunting on sccesones
Hzusing, hinge and mourting bracket:
cofmsion-resistant cast sluminium,
Ho-Rinse surface treatment. Double
powder-roated Optimised surface for
reduced accumulation of dirt. Hinge
with imternal wiring, 0°-207 tilt. Gradu-
ated disc: comoson-resistant Aumin-

ium

Control gear with temperature con-
troller, timer-iqnitor, caparitor. Heart-
resetart cable with plug

Aocd reflector with gm:'al emphasis

in beam direction: aluminium, sil-

wer, bright anodised. Side reflectors

ba increase the wsual comfart along
thee lamrp axis, mirror-fineh ancdised.
Cut-off angle 50" alorsg the maim awes
Without spil lighit.
&mu‘-f:in oower with safety glass:
pormsion-resistant cast aluminium,
double powder-coated. Hinge open for
lamg: replacement

31416200 Graphit m 35 451
HIT-DE 250% F:g 20000m o _
Weight 11.05kg  LMF E - f
Maimum wind loed area 0.24m? gl 8 Fos -]
d& Py | ]
DU
34184000 Graphit m 1 [
HIT-DE 400W Fed 350000m — —_—
Weit 220645 LW E !
ght 1 3l ] = e =
Maamum wind load area 0.24m? *
i Pay e i .
Lol ]

Rehstockbad
swimming
hathy Frankfurt.
Architect:
Architzktenbin
da, Stuttqart
{corwerson)
renovabon| Din-
ind building:
rchiteet Dieter
Glaseg Frankfurt
L1B_Ell Lighting
Esgn;
Beie?sdn‘#)
Herzhauser
Flareamg.

Lodenschess

WNWEMoCOm

Mourting acoessories bo he ordened

separake
Hrcesgaries page 511

Dim
10
L=k k]
0ET
100
134
&7

i)
1% 00
01z

100
134
157

ERCD Program 2O02{03
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Focalflood
24058000
B4SET 000
245 000
34852000
14062000 2457000
J40RZ.000
MaL].oo0
BSLOO00
2130 & an e B
MEE20M0
ol L. =155 ]
=
76 & Th

Dresden Technical
Mhseum: Tempor-
ary scenic lighting
on the Pentacon
Tower uced
with tmmd
light From Focal-
fioed H:dudi_qll:ts
u wit
%ql:gf:l' Fiting
desgn: Jirgen
Mleier, Medien for
Alles, Leipnig

B10 ERC O Program 2008503 WWWLETE, COm
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Focalflood Accessories

T T T T R T TC
M%ﬁ »“%/Mnﬁ O T

TATETIT
TATELOm - = - - ] ]
TR0 - = - - ] ]
TETELOm ] = ] ] = =
J415E.000 = = = = - -
4156000 ® ] * ] ] ]
e E R A1) [] [] [] [] [] [
TATEENm [] [] ] ] [] []
e E RSN 1]1a] [] [] - [ [] []
TATEINm ] - ] ] - ]
TATRT.OM ] - ] ] - ]
TATRZ0m ] ] - ] ) -
J41R2.000 - ® " ® - "
TATRLOm - ] ] ] - ]
e é‘
// // 0 f @?
TATEInm - [] [] [] [] - [] - [] [ [] [] -
TATETOm s | = | = s | » | = | * | = | = | = | = || =
TATCZOm - s | = | = | = s | » | = | * | = | = | = | = || =
TR0 - s | = | = s | » | = | * | = | = | = | = || =
TETELOm ] ® | = | = w | % | = | * | = | * | = | ® |=*|*
TATELOm ] s | = | = w | % | = | * | = | = | == |*|=
4156000 . w | = | = | = | = | = | = | = | %] == ]|=*]|=
e E R A1) [] [] [] [] [] [] [] [] [ [] [ [] [] []
TATEENm [] [] [ [] [] [] [] ] [] - [] ] [] [] ]
TATEE0m [] [ [] [] [] [] ] [] - [] ] [] [] ]
TATRanm [] - [] [] [] [] - [] - [] [ [] [] -
TATRT.OM ] s | = | = s | » | = | * | = | = | = | = || =
TATRZ0m s | = | = | = | = s | » | = | * | = | = | = | = || =
14162000 - - " - - " - " - " » - " -
14164.000 - " E) E) " - " - " " E) " -
14815000 24925000 3491¢.IIIII 34534000 1481000 4820000 34911000 345921.000
Skintore filter 24935000 hit l:onuer 345934000 Colowr filter 34830000 Colour filter 34637.000
24845000 :un [l 345944, 000 Magznta 34840,000 Ambsr 24541.000
Shanbzne flber Daylinht corvser- Coolour filker Cabour filter
ion filber Magenta Amber
1]
LI
14812000 34923000 34913000 345923000 4800000 348071000 H3028.000
Colour filter 24832000 Colour filter J4933,000 ﬁ:ﬂlﬁﬁlm! 4802000 DALl
Shy blue 24842000 Hight Hue 34943,000 34802000 DAL dimmer 10004
Colour filker Colour filter Metal, graphit m, an frame for ohmic keads, conventional and skec-
Sy blue Hight blue powder-coated bers. tronic kmnsformers
Hei al grphitm,  Mounting on DIH ral.
powder-coated

WNWESCOm ERCD Program 200203 611



Focalflood Accessories

24964.000

Cable junction box

Plastic, black.

Termiral Hock 2 of Sx.Emm, 1 Fuse

D1 E14 104,
Weight 0.25kg
ET
8|
i
i
L.
33902,000
Mounting plate

Cormresion-resstank cast duminium,
he-Rinse suface treatment. Graphit m,
double powder-coated

Wright 1.7kg

Foc alflood vargch-
rﬁwuumimr\e:

i muosphere
'.vili'ud'll;_lir-:\ci.l_- "
TUrE : Li
Hight ﬁiugw
York.

E12

LB

J48EE.000
EIIHE_ juniction bow
a5t
T:rmﬁlrilmk 2 of BB, 1 fuse
DOTET4 108
Weight IL55kg
=1E]
B
i
34862000
Floost
Metal, hot-dip gabvanised Graphit m,
double powder-coated.
Mountirg plate: metal
S-poke beminal bleck for cable
Sud.Erar?. Theo ughi-wiring possible. 3-
obe berminal block for conirol line.

minaire rotatable through 3607
Protection mode IP44 in connection
with meursted luminaire
Weight LEDk

ERCD Program 2008002
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I?;

F

“a

23975000

Grourd socket

Metal, hot-dip gabanised.
Cahle eriry

Weight 1.7Ekg

%

24952000

Post

for adapter sleswes,

Metal, hct-dip gabanised. Graphit m,
double prwder-roated

Mourniing plate: metal

£ pele termimal Hock for cable
Ex2.5mm. Through-wirireg posshle.
P44 protection mode when used with
relevant socessories

Mt for concrete anchior 21580000 ard
mring plate 11902000

Weight 1.

100
o]

3900

Concrebe archor

Mounting plates with threaded bar and
fising screws Individual parts o be

assarkled on-ste
tl E}
l
J49EEL000
Adapter sleese

for poles @ 76mm and cantibever anme.
Housing ard cover: corrosion-resist-
art cast abaminium, Mo-Rinse surface
treatment. Graphit m, double powder-
coated Screw fixing.

Termirial Hock le‘.%mrrr?. Throug h-wir-
ing posshle. 2 cable entries for canti-
Jeweer anme.

Pratection mode [P44 only with scces-
sones.

Cartilewer amre: b be ardered separ-

sitely.
Polex o TEmm to be omdered separately.
Weight 2.80kg

WWW.ES. com



Focalflood Accessories
J49E5.000

B
!
|
|
I
Adapter sleeve

for poles @ 29mm ard cantileser arms.
Housing and cover: comosion-resist-
ank cast IIuGrni'iu.m. N\;—Riﬁﬂ surf;:e
treatment. Graphit m, double r-
caabed 5|:r\ew#:' m p
Terminal hlzck EIE?;mm:'. Through-wir-
ing passible 1 cable eniries for cari-
lever arms.

Protection mede P44 only with acoes-
sories

224

=

34550, 000
Adapter desve
furag;f:s-u Thrm

sing: comosion-resstant cast alu-
mirium, Mo-Firse surface treatment
Graphit my, double powder-coated.
Serew fwin

L pale 1!rr|ﬁnl| black for cortral lire.
Through-wiring pomible.

Lumirmire rotatable through 1807
Protecticn mode IP44 only with moun-
ted luminaire.

Foles @ 88mm ard cantilever arms 1o be Weight 2.58kg

ordered separabehy.
Weight 220kg

s

H
—_—

4857000

Side-mounted deeve

For mouring on adapter slesve.
Housing: cormsionTesistant cast alu-
minium, Ho-Rinse surface treabment

Graphit m, double powder-coated.

| cable entry. 1-pale termiral bock for
corirol lire

Luminaie rotatable thmugh 2607
Protection mede FED onby wikh micun-
ted lumingire

Weight 0.50kg

WNWEMoCOm

Coloured light
casts @ spell over
the uinsof the
Paulireella Mon-
wbery at summer
culbral everis
Lighting desigri:
Jorgen Meier,
Medien fiir Alles,
Leipzin

B
—
af
i
4061000
Adaptersleeve
for poles @ A9mm.

Housing: comoson-resistant cast ab-
miniam, Ko-Rinse suface meatment.
Graphit m, double powder-coated.
Serew fiang.

J-pole terminal hleck for contral line.
Thraugh-wiring possile.

Luminaire mtatahle through 2507
Probection made IP44 onby with moun-
ted luminaire.

Weight 1.95kn

ERCD Program 2O02{03

1%

=l
=g

—_——

]
S el Ak

24850,000
Cantilever arm
For mounting on adapher deeve or wall
For standing luminaire irstallation.
Housing: corm sion- resistant cast alu-
mianium, Mo-Rinse surface treatment.
Graphit m, douhle prwder-coated.
Irepection cover: cormosion-resistant
alumirium, douhle powder-coated in
raphit m i
rahle entry 3-pole terminal block for
contral line.
Luminaie rotatable through 2600
Protection mede IP4 in connection
with mounted luminaire,
‘Weight 1.5Ekg

613
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BExterior

200

o

Programmable 150 W luminaires
weatherproofed for dynamic
ilumination of fagades, structures,
water features and monuments.

FEATUEES

» Intelligent 150 W hmminairs wentherproofsd foc
dynamic ihmmination of cutdoor sowironments

= 1E0 W metal halide [amp

v Esamlees CBY cclour mixing

= 0-100% intemsity control

» High optical pedormance: uniferm distribution of
hight ervd calour

» Full range of optical systems: very namow, namow,
medium, wids or wery wids

= Ellipeoidal beam sheping options

» Wantharproof rating: IPEG

» DALY, atand-alons, synchronized (mester/slres)

» On-beoard Light saensar

Leati e Nenid Urban Fegunaraieon, Dok, How @ & drehilee Tt ia ¢ Lighti ng D e igres J sney Crukan
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OFTICAL EYETEME

A full range of optical systems from very

narrow to very wide provides versatility and
acoracy in highlighting specific features or

EXACT areas on a strcture.

VERY NARRCW

10" ksam angle

1. smcticn: 1900 od

1
) !
4
m o 8 s
3 o3 TRl
5 oo LFELY
o Ly 14
1= BE a3
am ms| =1
Effinienoy: 24%

Haltpazk & 0.17 « distanca {m)]
Muminanca; 103362 1 distanoat ax)
Toatal Cutput 2502 Jamans]

VEEY HARROW + EEAM SHAFEE

i

E* = 16 beam anple

5% a

o
m| ool L ]
2|03 |oa | maas
3ja7 | L]
THECNEL] asy
15 {ad faa | | oos
2 |3 =8 511

Eficiency: 26%

Hal-poak I:IC= 014 x distancs fm]
Hal-paak B C_: 029 « distamca [m]
Nhuminesnos: 46700 f distance? (ux)
Total Cutprut: I60E (lumons)

Al photnmstric data 9 avallbls akactroniodlly from W TTark i oomssery i

z

228

HARFOW

15° beam angls

L. maction 4000 =4

- (28
= om% 15 ¥ fs|
3 o= 18343

s 13 2988
0 aa T4
L= 13 103
= =3 18
Effictanoy; 31%

Hnlf-peak B: 026 = distance (m)
Muminancs: 87252 f distance® (lux]
Total Cutpuk: 433E lumeos)

217 benm angla

L. wectiore BOOD od

Ll (g

= o I Efiux]
@ OT ]
- 1e 1508
7| el
1= B | 183
T4 7]
Effidoncy. 28%

Half-paalc 8 0.37 x distancs (m)
Tuminaooa: 37731  distaooa® [hax)
Total Cutput G248 (maens]



m DR i K [fx]
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WIDE 42%

WERT WIDE

Effiricnoy: 39%

Hal-poak 0: 0.89 » distanca {m]
Mumiremes: 12684 § distamioe? ()
Total Cutput: 5397 (lumans}

WEATHEFFROCF RATING: IF65

Effictanoy: 40%

Hali-peak @: 0.77 = distanca [m}
IThimineance: 1007E f distanre? ()
Total Curtput: BE2 (umens)

An ashility to withstand dust and
|ow presmura jete of watar fom all
dhiractione allows total Aaribility
In mounting cptians.

Efficiancy: 43%

Half-peale 2 1.02 x distancs (m)
Thaminancs: §271 § distanos® (lux]
Toetal Cutput EBEZ lumans]

FULL SFECTRUM CMY SYSTEM

T T
X 01 0Z03 04450807

The mast advanced and vecmetils
solutton, the CMY colour systam
blonde tha primarny colours Cyan,
Magamts and Yellow ta cresto

& wirtually lmitlass spactrum of
huminoue colours. For a beertiful
affect, thasa colours can be
proqrammed to shift smoothly
fraom. ena shade to ancther.
With the CMY system, the Extariar
200 can creata all the colmurs in
tha triangle.

23

Extaros 200 F Bamefits
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BExterior
2 00 SPECIFICATION

FHYEIZAL

Pl mmill.8 i)
N0 mm IZZm.})

Is 431 mm (1700
N0 mm{1ZZm}
42 mm (1EEIn.}
sl: 16.6ky {386 1he]

pe Philips COM-3AT 160, GE ChMH 160, Osram H2D 16070
Glz

w0 - 1005
r O - 100%

Extarior 200
Wdm]
470 mm
[EE m.} CONETRUCTICH
431 mm .
7.0 —‘r ng: Alaminium
ar ancdizad
—_— t 2 mm§0.3 in] ancdizad slumicdum
& mm (0.2 in.] anti-raflection coatad
-tor: IP BB
Extaricr 200
Leag Barral ZEEmm
R 11Ein)
12 mm Im[22k)
A} Em{184t]
-3
+70F
Al biamt b by 1:40% C{104° F1
a oy stata, Tamd® C: 007 C9F B
Cecling: Conwactian
[

Virtical aiming +70 907 AFFROVALS

U EMIC: EN EE [1E, EB 55 103-1, EN E1 E47

EN B0EBE-2-3, EN ELERE-25 c € @.
C2AC2Z22 No. 166
UL1ET], 4th Editlen

kL
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Bl6100ZE
B = 16 basm shapar lone for vary namew apkion
[Haal far ilhuminating calimme, pylons and @l stochres

=& % Q

5 - -
L] L]

B1611031 B1611032 91611238
Enoot'barmd oo kit Ennotharndooe Sadaty eysholt
avtansions ki

26
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Exterior
2 0 0 ORDERIMNG

EXAMFLE SFECIFICATICH

mSurface Mounted, Pm}eg_'tor IPBB
Metal Halide, 150 W, CMY, DMX, Medium. 21
208 V, 60 Hz
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Siileymaniye Cami’sinin Aydinlatma Tasarimi Yerlesim Planlar
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