FRIGOLED AYDINLATMA ARMATURU SECiM TABLOLARI

Soguk depolarin LED’li aydinlatma uygulamalarin da Grlin cesitliligi belirleyici bir unsurdur. Bliylk parcali Grlinlerin saklandigi depolarda
50 Lux Standart aydinlatma onerilirken, daha kigk triinlerin saklandigi depolarda 100 Lux iyi aydinlatma &nerilmistir. Cok kiictik Grinlerin
saklanmasi durumunda ise 200 Lux Mitkemmel aydinlatmanin gerekliligi belirtilmektedir.

A: Alan / H: Yiik.
FRIGOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
900 AsH 2m [ 22m|24m | 26m | 28m|, M| 2m [22m[24m |26m|28m|,*H| 2m [22m [24m |26m
762'5 LM 8m? 1 1 1 1 1 8m? 2 2 2 2 2 8m? 3 3 4 4
10,25 W
10 m? 1 1 1 1 1 |10m? 2 2 2 2 2 |10m? 4 4 4 5
12 m? 1 1 1 2 2 |12m? 2 2 2 3 4 |12m? 4 5 5 6
14 m? 1 1 2 2 2 14 m? 2 2 3 4 4 |1am? 4 5 6 7
16 m? 2 2 2 2 2 16 m? 3 4 4 4 4 | 16m? 6 7 8 8
18 m? 2 2 2 2 3 18 m? 4 4 4 5] 5 |1gm? 8 8 9 10
fBRlGOOOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
AH 2m | am | 6m | 75m| om |ArH| 2m [ 4am | 6m |75m| 9m [,H| 2m | 4m | 6m | 75m
1525 LM K B o E . g
m m m
20,50 W
50 m? 2 3 50 m? 6 8 9 50 m? 8 12 15 17
100 m? 5 100 m? 9 11 12 100 m? 18 22 24
250 m? 10 12 14 | 250 m? 20 24 30 |250 m? 40 44
500 m? 18 20 22 |500 m? 36 40 45 |500 m? 72 80
FRIGOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
3600 Ar'H 2m | 4m | 6m | 75m| 9m Ar'H 2m | 4m | 6m | 75m| 9m Ar'H 2m | 4m | 6m | 75m
3050 LM o] 1 7 o 5 m : |
m’ m’ m’
41w
50 m? 1 1 2 2 50 m? 2 3 50 m? 4 6 7 8
100 m? 2 3 3 100 m? 5 100 m? 9 11 12
250 m? 5 6 6 |250m? 10 12 12 |250 m? 20 24
500 m? 9 9 10 | 500 m? 18 20 22 (500 m? 36 38
EE;GOOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
H H H = L . : .
b 7o || oo | om | e On |RaR) e || Awm || Ga | R oo | FXgRl A | dm || Gm | EE SOGUK DEPOLAR ICIN LED’Li AYDINLATMA SISTEMLERI
4575 LM 20 m? 20 m? 20 m?
61.5W
50 m? 1 1 1 1 50 m? 1 2 3 50 m? 2
100 m? 1 2 2 100 m? 3 100 m? 8
250 m? 4 5 250 m? 7 8 8 |250m? 14 15
500 m? 6 7 500 m? 12 13 15 |500 m? 24 26
FRIGOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
3X1800 Ar'H 2m | 4m | 6m | 75m| 9m Ar'H 2m | 4m | 6m | 75m| 9m Ar'H 2m | 4m | 6m | 75m
4575 LM 20 m? 20 m? 20 m?
61'5 w 50 m? 1 1 1 1 50 m? 1 50 m? 2 4
100 m? 1 2 2 100 m? 100 m? 7
250 m? 4 5 5 [250m? 8 |250m? 14 15
500 m? 6 7 500 m? 12 13 15 |500 m? 24 26
FRIGOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
3X3600 AH 2m | am | 6m | 75m| om | oM 2m | am | 6m [ 75m| 9m |,H| 2m | 4m [ 6m | 75m
91 50 LM 20 m? 20 m? 20 m?
1 23 W 50 m? 50 m? 50 m?
1 1 1 100 m? 1 100 m? 2
250 m? 4 |250 m? 7
500 m? 500 m? 12 13
FRIGOLED 50 Lux STANDART 100 Lux iYi 200 Lux MUKEMMEL
BXS400 AL_'H 2m 4m 6m 7,5m| 9m Al_'H 2m 4m 6m 75m| 9m AL_'H 2m 4m 6m 7,5m
13725 LM 20 m? 20 m? 20 m?
184,5 W
50 m? 50 m? 50 m?
100 m? 1 1 1 100 m? 1 100 m? 2
250 m? 1 2 2 |250m? 2 250 m?
500 m? 2 500 m? 500 m? 7 8




FRIGOLED LED’LIi AYDINLATMA SISTEMLERI

LED TEKNOLOJISIi

Led ile aydinlatma, Edison’un lambayi icadindan bu yana aydinlatma teknolojisinde en buyiik devrim olarak kabul edilmektedir.
Gliniimiizde aydinlatma amaciyla yaygin olarak kullanilan halojen, metal halide, floresan ve sodyum ampullerin yerini LED

ampuller almaya basladi. Yiiksek verimlilikleri, dtstk enerji tiiketimleri ve 100.000 saate varan dmiuirleriyle LED’ler gelecegin isik kaynaklar
olacaktir. Bu cihazlar, standart bir lamba govdesine yerlestirilmis ylizey montajli bir modulln icinde yari iletken bir yongadan olusurlar.
Calisma prensipleri ise LED yongasi tGizerinden akim aktiginda dogrudan foton (isik) Greten bir yari iletken teknolojisine dayanir.

Glinde 8 saat calisarak, yaklasik 35 yil bozulmadan yanabilen, tstelik siradan bir ampulden on kat daha az elektrik tiiketen bir aydinlatma
sisteminden daha iyi bir sey olabilir mi? Kisaca LED (Light Emitting Diode) olarak adlandirilan

yeni teknoloji otomobillerden sonra sokaklari ve evlerimizi de aydinlatacak. Bu aydinlatma sistemi
rekor bir dayanikliliga sahip. LED'in Smrinin ¢alisma akimi, renk ve sicakligina bagh olmasina
ragmen 100.000 saate kadar dayanmasi bu avantajlarin en biyligidir. Bu yeniaydinlatma
sistemi ¢cok yeni olmasina ragmen simdiden otomobil farlarindan evlere kadar ¢oktan genis

bir yelpazede kullaniimaya baslandi. Ustelik bu teknolojinin avantaji sadece uzun siire dayanikli
olmasi da degil; ayrica elektrik tiiketiminde biylk 6lclide tasarruf saglayacaktir.

LED, ABD pazarinin ylizde 50'sini ele gecirirse Ulkedeki elektrik tiiketimi 17 gigawatt azalacak;

bu da tam olarak on yedi konvansiyonel nlkleer santrale esdeger olacaktir!

SOGUK DEPOLAMADA LED’LI
AYDINLATMA DEVRIMi

Aydinlatma isinde pek cok sahada uygulama yeri

PROJELENDIRME HiZMETi

bulunan LED'li aydinlatma sistemtemleri diinyada
FRIGOLED markasiyla ilk kez soguk depolamada da
kullanilmaya baslandi.

Sogugun diger aydinlatma sistemlerine verdigi
negatif etkiler LED’li aydinlatmaya 6miir artigi olarak
pozitif katki sagliyor.

LED’li aydinlatma soguk ortamda 1s1 kaynagi olmuyor
Isitma yetenedi diger aydinlatma sistemleri gibi
soguk ortamlarda asiri diismuyor.

FRIGOLED 5 yillik AR-GE calismasiyla, halen ¢alismakta
olan 15.000 aydinlatma armaturiiyle -40 °C'den +10°C'ye

kadar tiim tecriibelerini tamamlamistir.
Oda planinizi verdiginizde aydinlatma projesini UCRETSIZ 0 1875 37,50 5625 7500 93,75 112,50 131,25 150,00

edinebilirsiniz. FRIGOLED AYDINLATMA

SISTEMLERININ TERMAL RENK DAGILIMI

FRIGOLED LED’'LIi AYDINLATMA SISTEMLERI

SOGUK ORTAMLARIN AYDINLATMA SISTEMLERI UZERINDEKI ETKILERI

Soguk hava depolarinin aydinlatiimasinda kullanilan normal ve kompakt floresanlar (tasarruflu lambalar) yerini led armattirlere
birakmaktadir. Bunun en 6nemli nedeni ise normal ve kompakt floresanlarin soguk depolarda aydinlatma yeteneklerini kaybetmeleridir.

+5/-5° C'deki SOGUK DEPOLARDA AYDINLATMA VERIMLILIGI % -25/-18 ° C'deki SOGUK DEPOLARDA AYDINLATMA VERIMLILIGI %
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Testler 5 °C, =5 °C, —18 °C ve —25 °C depo sicakliklarinda gerceklestirilmistir. Bu testlerde oda sicakhginda ol¢illen 1sik yogunluklari
100 birim olarak kabul edilmistir. Bu 100 birim {izerinden hesaplanan degerler aydinlatma verimliligi olarak isimlendirilmistir.
Ozellikle —15 °C’den diisiik sicakliklarda normal ve kompakt floresanlarin aydinlatma verimliligi % 10 seviyelerine kadar diismektedir.
120 saniyelik bir zaman zarfi icerisinde her 10 saniyede bir isik yogunlugu degerleri ahinmistir. Bu degerlere gore aydinlatma verimliligi
hesaplanarak ¢ikan sonuclardan led armatirlerin kompaktlara gére tstlinliigi ortadadir. Soguk depolara mal ylkleme, giris - ¢ikis
zamani ortalama 120 sn. kabul edilirse; eski aydinlatma sistemleri bu kadar zaman sonunda normal aydinlatma kapasitelerinin
yarisina bile ulasamamaktadir.

FRIGOLED LED’LI AYDINLATMA SISTEMLERI

FRIGOLED AYDINLATMA SiISTEMIiNiN DIGER ALTERNATIFLERLE KARSILASTIRILMASI

B Galisma Omrii ( Saat) B Esit Aydinlatmada Enerji Tuketimi (W)
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FRIGOLED LIGHTING SYSTEMS

LED TECHNOLOGY

LED lighting is believed to be the biggest revolution in lighting technology since the invention of lamp by Edison.

Today, the LED bulbs have begun to replace the commonly used halogen, fluorescent lamp,

and sodium for lighting purposes. The LEDs will be the light source of the future with their high efficiency,

low energy consumption and up to 100.000 hours life-span. These devices are made of semi-conductive chips on
surface-mounted module in the body of a standard lamp. The working principle based on semi-conductor technology that
directly produces photon (light) when current flows through the LED chip. Is there a better light than a lighting system

that can work for 8 hours a day, intact for nearly 35 years and consumes ten times less energy than an ordinary light bulb? In
short, new technology called LED (Light Emitting Diode) will illuminate our streets

and homes as well as the cars. This lighting system has a record for durability. Even it
depends on the operating current, temperature and color having 100.000 hours working
life is the biggest advantage of all. However new it is, this new lighting system is already in
use in broad spectrum from automobile headlights to the home using. Moreover, being
long lasting is not the only advantage of this technology but it will also provide

a great deal of electricity saving. If LED technology dominates 50% percent of the

USA market then 17 gigawatt of electricity consumption will decline in the country.

This is equivalent to seventeen conventional nuclear power plants.

LED REVOLUTION PROJECT SERVICE
ON COLD STORAGE

Led Lighting Systems, where in many fields in lighting

business were found have also begun to be used as

FRIGOLED brand for the first time in the world.

The negative effects of cold on any other lighting systems,

provide positive contribution to Led Lighting as an increase in lifetime.
LED lighting is not a source of heat in cold temperatures.

Unlike other lighting systems, lighting intensity doesn’t decrease
excessively in cold temperatures. Frigoled 5-year R & D

work which is still working with 15.000 armatures has already completed

the whole of its experiences from -40 ° C to +10° C.

When we are given the room plan, you will be able to have

FREE lighting project.

0 18,75 37,50 56,25 75,00 93,75 112,50 131,25 150,00

THERMAL COLOR
DISTRIBUTION OF FRIGOLED
LIGHTING SYSTEM



FRIGOLED LIGHTING SYSTEMS

THE EFFECTS OF THE COLD TEMPERATURES ON LIGHTING
SYSTEMS

Normal and compact fluorescent lightings (energy saving lamps) used in cold rooms are being replaced by LED armatures.
The most important reason of this replacement is the excessive decline in lighting intensity connected with the decreasing
temperature.

Illumination Efficiency at T= -5/ +5 °C (%)
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Tests were carried out at 5°C, -5°C, -18°C and -25°C storage temperatures. In these tests measured light intensities were
accepted as 100 units. These values are calculated over 100 lighting unit named as lighting efficiency. Normal and compact
fluorescents lighting efficiency decreases by 10% especially at lower temperatures than -15°C. A light density has observed in
every 10 seconds in 120 seconds time period. According to the observed results it is obvious that led armatures are more
efficient than compact ones. If the input-output time of the loading goods is accepted average 120sec to the cold storages;
old lighting systems can’t reach even the half capacity of LED lighting.

lllumination Efficiency at T=-18 / +18 °C (%)
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LED lighting systems are unique choices especially at lower temperatures than -18°C
for intensity and the lifetime of the armature.



FRIGOLED LIGHTING SYSTEMS

COMPARISON OF FIRIGBLED LIGHTING SYSTEM WITH OTHER ALTERNATIVES

M Life-span (Hours)

Advantages of
50,000 - FRIGO ||ght|ng
45.000 —
0000 1. Operating life up to 100.000 hours
35000 2. Very low energy consumption.
30000 (about 10% of the conventional sources)
25.000

. Can be re-installed to the place of
old armatures.

. Works as soon as it's on.

. Works directly by means of 200 V.

. Almost does not produce heat.

. No need for maintenance.

20.000 ——

15.000 -

10000 ———

5.000

! ey frm—

Incandescent Energy-Saving Fluorescent FRIGOLED . Light adjustment (0_100 %).
. Shock and vibration resistant.
Does not contain fragile elements
such as glass, filament
10. Does not include ultraviolet and
infrared rays; safer to use for the food
sector and light-sensitive materials.

Lamp Lightbulb

- Equal lllumination Consumption (W)

270 —

11. There is no heavy metal in its
structure such as mercury and halogen
so it is an environmental friend

12. Interoperability at temperatures
as low as -40°C

13. Suitable for indoor and outdoor use as
it can work at dry and wet environments.

Incandescent Energy-Saving Fluorescent FRIGOLED
Lamp Lightbulb

Equal lllumination 3-Year Operation Cost
(8640h) (€)

Incandescent Energy-Saving Fluorescent FRIGOLED
Lamp Lightbulb




FRIGOLEDLIGHTING ARMATURE SELECTION TABLES

Product range is the determining factor in the LED lighting applications of the cold storages.
While 50 LUX Standard illumniation is recommended for larger products, 100 Lux Good lighting for smaller pieces are recommended.

) ) 200 Lux Excellent lighting is recommended for very small pieces.
W: Width / H: Height

FRIGOILIED
900 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
5 we H 2.6m we H W oH
762,5 LM 1| 1| 1] 1] 1 2| 2 2| 2| 2 3| 3] 4] 4] 4
10,25 W 1| 1| 2| 2 1 2| 2 2] 2| 2 Jwm| 4| 4| 4] 5] 5
1| 2| 2] 20 2 [am| 2| 2| 2| 3| 4 4| 5| 5] 6| 7
1| 2 2| 2] 2 2| 2| 3| 4| 4 4| 5| 6| 7] s
2 2 2 2] 2 jem| 3] 4| 4| 4| 4 6| 7| 8| s | s
2 2l 2] 2] 3|, .| 4[4 4] 5] s g8 | 8| 9 | 10| 10
FRIGOILED
1800 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
1525 LM w we! we
1 2 20 m? 2 3 4 6
20,50 W 2| 3| 4| 4 som| 4 | 6| 8 | 9 8 | 12| 15 | 17
6 p— 9 | 11| 122 18 | 22| 24
10 | 12 | 14 20 | 24 | 30 40 | 44 | 48
18 | 20 | 22 |00 me 36 | 40 | 45 72 | 80| 90
FRIGOLED
3600 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
<H H H
3050 LM W R W 15 W 5
41W
1] 1] 21 2 2 4| 4 7 | s
100m? 2| 3] 3 6| 6 11 | 12
5| 6| 6 10| 12 | 12 20| 24| 27
9 | 9| 10 18 | 20 | 22 36 | 38| 40
FRIGOLED 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
i:';)SOLM WPH WPH WPH
61,5 W 1| 1] 1] :2 1| 2] 3| 3 2 6 | 7
1 2 2 100 m? 2 3 4 100 m? 5 7 8
4| 5 7| 8| 8 14 | 15 | 16
6 | 7 12| 13| 15 24 | 26 | 29
FRIGOLED 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
3X1800 we'h we'H w"
4575 LM
61,5W 1 1 1 1 1 3 3 2 6 7
1| 2] 2 oot 7
4 s |5, 7| 8| s 14 | 15 | 16
6| 7| s : 12| 13| 15 24 | 26 | 29
FRIGOILED 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
3X3600 e W o
9150 LM
123 W
250m? 1 . 1 . 2 4
500 m? 2| 2] 3 » 3| 4| 4 » 7 | 8
: 12| 13| 14
FRIGOILED 50 Lux STANDART 100 Lux GOOD 200 Lux EXCELLENT
3X5400 WpH WpH WpH
13725 LM
1845 W
1| 1| 2 1| 1 2
1| 2] 2 2 3 5 | 6




500 m? 500 m? 500 m?




LED LIGHTING SYSTEMS FOR COLD STORES

www.frigoled.com
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