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Isik

Goze etki eden 6zel bir enerji sekli olup dalga veya foton seklinde yayildigi kabul
edilir. Elektromanyetik dalgalar dalga uzunluklarina gére siralanacak olurlarsa
elektromanyetik spektrum (tayf) elde edilir. Bu tayfin 380 nm ile 780 nm dalga
uzunluklu kismi isik olarak adlandirilan gérdlebilir bélgedir.

Dalga boyu, Nanometre cinsinden (nm)
Wavelength, in terms of Nanometers (nm)

Isik akisi (Im)

Isik akisi, bir 1sik kaynaginin birim zamanda yaydigi toplam isik miktari ile ilgili
bir kavramdir. ® harfi ile gésterilir. Birimi [imendir. Isik kaynagindan ¢ikan ve
normal géztin guindliz gérmesine ait spektral duyarlik egrisine gére degerlendirilen
enerji akisina denir. ©=K,FV,

Ko:enerji akisinin fotometrik esdegeri (683 Im/W)
F: enerji akisi (W)
V, : g6zlin spektral duyarligi veya radyasyonlarin gdrtilebilme faktéru

Etkinlik faktori: e ile g6sterilir, birimi Im/W" tir.

Bir 15tk kaynagindan veya armattrden cikan toplam isik akisinin kaynagin veya
armatdrlin toplam gtictine oranidir. Baska bir deyisle, i1sik kaynaginin veya
armaturin sebekeden cektigi 1TW glice karsilik verdigi isik akisi degeridir.
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Isik Siddeti:

Isik siddeti birim zamanda belli bir dogrultuda yayilan isigin yogunlugu ile ilgilidir.
Noktasal isik kaynaklari i¢in tanimlanir ve dogrultuya bagh bir buydkldktdir,
sembol I, birimi candela (kandela okunur) dir. Noktasal bir 1sik kaynaginin
herhangi bir y dogrultusundaki ortalama isik siddeti, ly, bu dogrultudaki birim
uzay agidan ¢ikan isik akisidir.

Aydinlk diizeyi
Ortalama aydinlik dizeyi birim ylizeye ddsen isik akisinin dik bileseninin ytizeyin
alanina oranidir. Birimi Im/m? =Itiks"tlr ve Ix ile gosterilir.

Parilti

Parilti, en genel halde, ytizeyin belirli bir noktasina ve bakilan dogrultuya bagldir.
Parilti L harfi ile g6sterilir. Birimi cd/m? dir. Ytizeyin birim alanindan belli bir
dogrultuda yayilan isik siddeti ile ilgili bir kavramdir. Isik yayan ylizey kendisi isik
trreten bir lamba veya Isik gegiren bir armatdr ytizeyi gibi birincil 1sik kaynagi
olabilecedi gibi, baska bir kaynaktan ulasan i1s1g1 yansitan ikincil bir 1sik kaynagi
da olabilir. Ytizeyin bir noktasinin y dogrultusundaki pariltisi, o dogrultudaki
gdriinen birim ylzeyden ¢ikan isik siddetidir

Teknil Bilgiler Technical Information

Isik
Light

Light

Light is a special form of energy affecting the eye and it's considered to spread
in forms of waves or photons. If electromagnetic waves are ordered according
to their wavelength, the electromagnetic spectrum is obtained. The section of
this spectrum which lies between 380 nm and 780 nms of wavelength is the

visible part which is referred to as light.

Luminous flux is a term related to the total amount of light emitted by a light

source per unit time. It is denoted by ® . Its unit is lumens. Luminous flux
describes the energy flux emitted by a light source which is assessed according
to the spectral sensitivity curve of a healthy eye's day vision.

O=K,FV;

Ko:photometric equivalent of energy flux (683 Im/W)
F:energy flux (W)
V, :spectral sensitivity of the eye or visibility factor of radiations.

Luminous efficacy:Denoted by e, unit's Im/W.
Luminous efficacy is the ratio of the total luminous flux emitted from a light
source or luminaire to the total power of the source or luminaire. In other
words, it's the amount of luminous flux emitted by a light source or luminaire
corresponding to TW of power consumed from the grid.
o

)
Luminous intensity:
Luminous intensity is related to the intensity of light emitted in a certain direction
per unit time. It is defined for point light sources and it’s a direction dependent
quantity, its symbol is | and its unit is candela. The average luminous intensity
of a point source in any direction y, Iy is the amount of luminous flux coming
out of the unit solid angle in the same direction.

Illuminance level

Average illuminance level is the ratio of the vertical component of incident
luminous flux to the area of unit surface. Its unit is Im/m? = lux

and is denoted by Ix.

Luminance:

Luminance, in general , is related to a particular point on a surface and the
direction of view. Luminance is denoted by the letter L. Its unit is cd/m?. Itis
a term related to the luminous intensity travelling in a specific direction from
a unit area of a surface. The surface that emits light can be a primary light
source such as a lamp that produces light itself or a translucent luminaire
surface as well as a secondary light source that reflects the light coming from
another source. The luminance of a point on a surface in the direction of y
is the luminous intensity emitted from the apparent unit surface in that direction.
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Isik tiretimi
Lambalarin isik Gretimleri en genel halde termik, Iiminesan ve elektrolliminesan
olmak tizere U ayri grupta gergeklesir.

Termik 151k Gretimi

Sivi ya da katilar ylksek sicaklikta kizgin duruma gegtikleri zaman akkor hale
gelirler ve 1sik yayarlar. Enkandesen (akkor telli) lambalar bu esasa gére isik
Uretirler. Bu 1sigin tayfi sdreklidir.

SPECTRAL RADIATION
DISTRIBUTION

TAYFSAL ISINIM
DAGILIMI

Gordlebilir alan 380 ile 780 arasidir.

GUn 15191 (D65)
Resim yuiksekligi

Akkor lamba 15131

600 mW
100 m 10nm

600 mW

T00m 10mm Resim ytiksekligi

Liiminesan Isik Uretimi

Atom ve molekdiller uyariimis durumdan temel duruma gegerken aldiklan enerjiyi
1sinim olarak geri verirler. Bu durum iki kati elektrot arasindaki normalde yalitkan
halde bulunan gazin elektrik akimi ile iletken hale gelip, olusan elektron akisinin
gaz atomlarini uyarmasi ya da iyonize etmesi ile gergeklesir. Bir elektrottan
digerine akan elektronlar yollarina ¢ikan gaz atomlari ile carpisir. Elektronlarin
hizi atomlari uyarmak igin yeterli buytkltkte ise elektronlar atomlari uyarir ve
atomlar temel durumlarina gegerken isima olur. Liminesan isik Uretiminde
termik isik dretiminin aksine 151gin spektrumu strekli degildir. Kullanilan gazlarin
cesidine ve kismi basinglarina gére belli dalga boylarinda isik yayarlar. Bu esasa
gdre calisan lambalar, icindeki gazin basincina gére yiksek basingli ya da alcak
basingli olarak adlandirilir. Glintimtzde kullanilan desarj lambalarinda genellikle
civa ya da sodyum gazi kullanilmaktadir.

Elektroliiminesan Isik Uretimi: LED (Light Emitting Diode - Isik Yayan
Diyot)

Bu islem elektrik enerjisinin dogrudan isik enerjisine dondsturllmesi esasina
dayanir. LED’ler elektronlarin tek yonli hareketine izin veren ve Uzerlerinden
elektrik akimi gegirildiginde 151k yayan kati hal isik kaynaklaridir. Bir P-tipi yari
iletkenin, bir N-tipi yari iletken ile birlesmesinden meydana gelen LED ciplerinde,
elektronlar negatif taraftan pozitif tarafa gecerken bosluklar ile birleserek foton
yayarlar (elektrodiiminesan). Ozellikle 1999 yilindan sonra etkinlikleri hizla artan
LED'ler guinlimtizde ytiksek verimleri, iyi renk &zellikleri ve uzun dmdirleri ile én
plana c¢ikmaktadir. Tipik bir LED ¢ipi asagidaki elemanlardan olusur.

Technical Information

Light Generation

Light generation
Light generation in lamps generally occurs in three different groups as thermal,

luminescent and electroluminescent.
Thermal Light Generation
When liquids or solids reach a superheated state at high temperatures, they

become incandescent and emit light. Incandescent lamps generate light

according to this principle. Incandescent light has a continuous spectrum.

Plastik Lens

Silikon Yatak

Kaynak Baglantisi
Silikon Altilik

LED
Junction

Generation of Luminescent Light

Atoms and molecules release the energy they gain as they pass from the excited
state to the ground state, as radiation. This phenomenon takes place by the
gas between two solid electrodes which is normally non-conductive, becoming
conductive through an electric current and the created electron flow exciting
or inoizing the gas atoms. The electrons flowing from one electrode to the
other collide with gas atoms on their way. If the speed the of electrons is high
enough to excite the atoms, the electrons excite the atoms and radiation occurs
while the atoms move to their ground state. Unlike the generation of thermal
light, the spectrum of light in generation of luminescent light is not continuous.
Light is emitted in specific wavelengths according to the type and the partial
pressure of the used gases. Lamps operating on this principle are referred to
as high pressure or low pressure according to the pressure of the gas within.

In discharge lamps used today, mercury or sodium gases are generally used.

Electroluminescent Light Generation: LED (Light Emitting Diode)
This process is based on the principle of conversion of electrical energy directly
to light energy. LEDs are solid-state light sources which allow unidirectional
movement of electrons and emit light when an electric current is passed through
them. In LED chips which consist of a junction of a P-type semiconductor with
an N-type semiconductor, electrons emit photons through combining with holes
while passing from the negative side to the positive side (electroluminescence).
LEDs with their efficacy increasing rapidly especially after 1999, stand out for
their high efficacy, good color characteristics and long lifetime today. A typical
LED chip consists of the following elements.
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Piyasada yaygin olarak bulunan LED cip turleri asagida gdsterilmektedir.
Types of LED chips widely used are shown below.

Technical Information

Light Generation

T Yiizeye Monte (SMD)
Surface Mount (SMD)

Yiiksek Guiclii
High Power

Coklu Cipli

Multi Chip COB (Chip on Board)

LED’ler ile beyaz i1sik temel olarak iki sekilde elde edilebilmektedir:

1) Ug renkli kirmizi, yesil, mavi (RGB) LED kullanarak birlesimlerinden beyaz isik
elde etmek.

2) Kisa dalga boylu (mavi veya ultraviyole) 1sin yayan LED'leri fosfor tabakasi
ile kaplayarak beyaz isik elde etmek.

LED cipleri ile yapilan armatr tasarimlarinda optik tasarim basta olmak lizere
sistemin 1sil ve elektriksel tasarimi da g6z 6ntine alinmalidir. Ozellikle yiiksek
glicltii LED'lerde ¢ok ktictik bir alandan yogun isik ¢cikmaktadir. Bu ytizden
olusacak kamasma sorunlari iyi bir optik tasarim ile engellenmelidir. LED'lerin
elektrik enerjisini 151k enerjisine ¢cevirme oranini ifade eden isiksal verim, LED
cipinin tlrtine gére %10-40 arasinda degismektedir. Geri kalan enerji (%60-90)
islya dénuismektedir. Isil tasarimi iyi yapilmamis bir LED armattrde isi birikecek
ve 151gin Uretildigi birlesim (jonksiyon) noktasinda sicaklik artisi olacaktir. LED
birlesim sicakliginin yukselmesi ise, LED'in isiksal verimini dustirecek ve birim
glic basina elde edilen isik akisi miktarini gosteren etkinlik faktord (Iimen/Watt)
degeri de azalacaktir. LED cipleri genelde dogru akim ile calistiklarricin, mevcut
sebekeden enerji alabilmeleri icin bir strtict (driver) ile kullanilirlar. Strtcdlerin
ikinci bir gérevi, her LEDe ihtiya¢ duyulan nominal akimi ulastirmaktir. LED
stirtictileri genel olarak sabit akim verecek sekilde ayarlanir ve standart olarak
350 mA, 500 mA, 700 mA, 1050 mA gibi akim kademelerinde Uretilirler. LED
strdcdlerin verimi ylklenme oranlari distlikce azalmaktadir.

Led armatiir optik tasarimina ait bir 6rnek
An example of the optical design of an LED luminaire

White light can be obtained from LEDs basically in two ways:

1)Obtaining white light using three colored red, green, blue (RGB) LED
combinations.

2)Obtaining white light through covering short wavelength (blue or ultraviolet)
LEDs, with a layer of phosphor.

In designing luminaires using LED chips, optical design being the most notable,
thermal and electrical designs of the system should also be taken into
consideration. Especially in high-power LEDs, an intense amount of light is
released from a very small area. Therefore possible glare problems should be
prevented through a good optical design. The luminous efficiency, expressing
the ratio of conversion of electrical energy into light energy by LEDs, varies
between 10-40 % depending on the type of LED chips. The remaining energy
(60-90%) is converted to heat. Heat will accumulate in an LED luminaire without
a good thermal design and there will be a temperature rise in the junction point
where the light is produced. Increases in the LED junction temperature, will
reduce the luminous efficiency of the LED and the luminous efficacy (lumens
/ watt) value, which indicates the luminous flux amount created per unit power,
will be reduced. As the LED chips usually work with direct current, they use a
driver in order to draw energy from the existing grid. A secondary task of the
drivers is to provide the necessary nominal current to each LED. LED drivers are
generally set to give constant current and as a standard, they are produced in
current ranges such as 350 mA, 500 mA, 700 mA, 1050 mA etc. The efficiency
of LED drivers scale down as the load rate decreases.

Led armatiir isil tasarimina ait bir 6rnek
An example of the thermal design of an LED luminaire






