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Giris

Dogal aydinlatmanin 6nemi:

@

Saglik Uretkenlik Enerji Ekonomi
Tasarrufu

finy-
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Giris

I¢ mekandaki dogal aydinlik diizeyine etki eden faktorler:

pencere golgeleme

boyutu geometrisi elemani
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Giris

orantisiz glinisig1 dagilimi

glinisig1 yetersiz
zonu 151k

gunisigl
zonu

g 2H o : l,ZH o

Asir1 giinisigina Yapay aydinlatma
maruz kalma: kullanima:
* kamasma, * enerji tikketimi

¢ asiri 1S1mma
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Giris

GELENEKSEL GOLGELEME GELIiSMIiS GUNISIGI
ELEMANLARI SISTEMLERI
e sacaklar e 151k raflan
* panjurlar * lazer kesim paneller
* jaluziler * prizmatik sistemler
TN TN

v" Pencere kenarinda asir1 giinigigi

Dahﬁl 1y1 termal Daha az 151k engellenir.
ve gorsel konfor v" Giinis181 odanin derinliklerine
iletilir.
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» 15181 kirarak yonlendirir.

» dogrudan gelen giines 15181na
kars1 golgeleme saglar.

» yaymik glinmisigint hacme
iletir,

w dengeli bir aydinlik dagilimini
saglar.

m gorsel kosullari iyilestirir.

= enerji tasarrufu yapilmasina
olanak saglar.
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‘ Vaka Calismasi

e IYTE Kampus,
Mimarlik Fakiiltesi, A Blok

* Derin planlt (pencere yiiksekliginin
2 katindan daha fazla)

* Kuzeye bakan

Ornek odanin fiziksel 6zellikleri

Oda Tiur Genislik Derinlik Yiikseklik Alan
sif 6.00 m 12.00 m 3.80 m 72 m?

Pencere Yon Genislik Yiikseklik Alan Pencere-duvar orani
kuzey 5.50 m 2.80 m 15.40 m? % 67
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Vaka Calismasi1 | Aydinlik Diizeyi Olgiimleri
4

Z| JL. Z \
Z| ;i;: white board ‘% i
' ELSS
e 23 Kasim 2017, acik gokytizii kosullarinda >
21 Aralik 2017, kapah gokyiizii kosullarinda Ele
E}S
* Saat: 9:30, 12:30 ve 15:30’da s
12
* Yerden 0.75m yiikseklikte, 0.6m araliklarla i i 1Y
toplam 19 6l¢iim noktasinda gerceklestirilmistir. A w ¢
i
317
%6
E;
. H4
Yiizeylerin yansitma carpani degerleri s
duvar tavan zemin pencere ";2;
E
% 90 % 85 % 60 % 80 7 llg N

. 6.00 m /

X. Ulusal Aydinlatma Sempozyumu, lzmir 16/10/2019



‘ Vaka (}ahsmam | Simulasyon Modelinin Dogrulanmasi

23 Kasim 2017, 12:30

21 Arahk 2017, 12:30

1200 2000
1800 .
1000 /o Le00
800 1400 <
L 1200
600 - 1000
400 Vo 00K 002 o - y = 0.7746x - 32.247
200 / 400 & R2 = 0.99268
200 f.
O T T T T T 1 O | : : : : |
0 200 400 600 800 1000 1200 0 500 1000 1500 2000 2500
» Relux simulasyon programi
> Belirleme Katsayisi (R?) : 0,93 ile 0,99 arasinda
» Simulasyon sonuglar1 gergek ol¢iimlerle yiiksek
dogruluk gostermektedir.
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Vaka (;ahsmam | Tasarim Alternatiflerinin Belirlenmesi

Ornek oda icin olabilecek en yiiksek oda derinligi degeri:

L/W+L/H, <2/(1-R,)  (The British Code BR 8206 - Part 2)

L oda derinligi,

/4 oda genisligi,

H, pencerenin st kenarmin yerden yiiksekligi
R, ylizeylerin ortalama yansitma ¢arpani degeri

En-boy orani= 2

En-boy orani= 1.5

En-boy orani= 1

6.00 m 6.00 m 6.00 m
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Vaka (;ahsmam | Tasarim Alternatiflerinin Belirlenmesi

Biiyiik pencereler dogrudan gelen gilines 1s181n1n etkisiyle asir1 isinmaya ve gorsel
konforsuzluga neden olur.

Derinligi 11 ile 14 metre arasinda degisen odalar i¢in, pencere-duvar orani
minimum %30 olmalidir (The British Code BR 8206 (Part 2)).

Pencere-duvar Pencere-duvar Pencere-duvar Pencere-duvar

orani= %30 orani= %43 orani= %55 orani= %67
—> <— —> < —> <— —> <
50 cm 50 cm 50 cm 50 cm 50 cm 50 cm 50 cm 50 cm

X. Ulusal Aydinlatma Sempozyumu, lzmir 16/10/2019



‘ Vaka (}ahsmam | Prizmatik Panellerin Modellenmesi

dogrudan gelen
glines 15131

-~
yainmyan /
qumslgl o E| prizmatik
. . . 3 | onlendirilen
= prizmatik panel: Siteco 45/45 yaymik ; 2 st yonlendiiien
151k / glinigig1

= golgeleme elemani olarak islev gorebilir I
S giineslik

" 15181 hacmin derinliklerine yonlendirir ! ]i[ ! ]il.

Prizmatik panellerin teknik 6zellikleri
Sistem Prizmatik Panel
Uzunluk Pencere boyunca
Genislik 300 mm
Kalhinhk 12 mm
Gecirgenlik 65 %
Prizma Acisi 450
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Vaka Caligmasi1 | Simulasyonlar

Yansitma carpani degerleri Tarihler: Ol¢iim noktalar:
(IEA Task 27): Ekinoks ve y1l dontimii 6 m derinlik: 81 nokta
Duvar: 0.50 Saat 10:00, 13:00 ve 15:00 9 m derinlik: 126 nokta
Tavan: 0.85 Acik gokytizii kosullarinda 12 m derinlik: 171 nokta
Zemin: 0.20
Pencere-duvar orani: %67 | Pencere-duvar orani: %55 | Pencere-duvar orani: %43 | Pencere-duvar orani: %30
Yonlenme: o
Gliney Z
5
5
5
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Bulgular | Degerlendirme Kriterleri

= sDA (Spatial Daylight Autonomy)

giinis1g1 aydinlik diizeyinin yeterliligini 6l¢meye yarar.
1. Yillik ¢alisma saatleri (08:00-18:00) > %50 icin Aydinlik Diizeyi > 300 lux

2. Alan > %55 : Kabul edilebilir
Alan > %70 : Onerilir

= ASE (Annual Sunlight Exposure):

asir1 glines 1s1g1na maruz kalma riskini saptamaya yarar.

1. Yillik calisma saatleri (08:00-18:00) > 250 saat icin Aydinlik Diizeyi
> 1000 lux

2. Alan > %7 : Kabul edilebilir
Alan > %?2 : Onerilir
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‘ Bulgular | En-boy orani 2

Aspect Ratio: 2, WWR: 67%, Illuminance over 300 Ix Aspect Ratio: 2, WWR: 55%, Illuminance over 300 Ix Aspect Ratio: 2, WWR: 43%, Illuminance over 300 Ix Aspect Ratio: 2, WWR: 30%, Illuminance over 300 Ix
g 100,00 - 100,00 - 100,00 = 80.00
90,00 4 H 90,00 2 90,00 70,00
z 80,00 i 80,00 —* < 80.00 - é 0.00 _—
g 70,00 Av—# g 70,00 —Ovog £ 70,00 — £ poges
60,00 H 60,00 - 60,00 -
< 50,00 ‘@.4 E 000 _—= i 5000 é 10,00 ~—
3 10,00 s 00 | W— o ——m s 1000 5 3000 _a
2 30,00 e 30,00 E 30,00 g 20,00 l\/l/
H 20,00 - 20,00 - 20,00 z :
s 10.00 g 10,00 £ 10,00 4 10,00
0,00 A = = —A I 0,00 A = = A 2 0,00 & 0,00
March June September December March June September December March June September December March June September December
—o—clear glazing 77.97 65.89 77.97 90.64 —o—clear glazing 70.96 59.84 70.96 86.35 —+—clear glazing 63.94 53.22 64,33 79.92 —o—clear glazing 53.80 43,66 54,58 68.81
——prismatic panel| 47,17 4191 4834 63.55 —m—prismatic panel| 42,69 37.62 43,27 5848 —@—prismatic panel| 34,70 28,65 34.89 48,54 ——prismatic panel| 23,00 16,37 23,00 33.92
—#—sunshade 5,26 5.07 5,85 331 —#—sunshade 5,65 5.07 5.46 4,09 —#—sunshade 5,65 5,07 5,46 4,09 —#—sunshade 4,48 1,95 4,87 2,92
Aspect Ratio: 2, WWR: 67%, llluminance over 1000 Ix Aspect Ratio: 2, WWR: 55%, Illuminance over 1000 Ix Aspect Ratio: 2, WWR: 43%, Illuminance over 1000 Ix Aspect Ratio: 2, WWR: 30%, Illuminance over 1000 Ix
- 100,00 - 100,00 g 100,00 - 30,00
5 90,00 E 90,00 z 90,00 E
= 80.00 s 80,00 2z 80,00 < 2,00
: 70,00 Z 70,00 E 70,00 £ 20,00
z 60,00 E 60,00 ] 60,00 E . Pl
st 50,00 b 50,00 4 s 50,00 15,00
H 40,00 H 40,00 — g 40,00 — K
H Y & 30,00 v z 30,00 & 10,00 N
g 30.00 b X £ 5 = ’
g 20,00 —a H 20,00 5 20,00 £ 500 _—"
5 10,00 2 10,00 5 10,00 ]
&~ 0,00 A - 0,00 /s A 0,00 N —h 2 0,00 A
y March June September December = March June Sept;nbn December March June September December = arch June Septe-mber December
—e—clear glazing 42,88 32,55 43,08 55,75 —o—clear glazing 3743 25,73 38,01 51,07 —e—clear glazing 29.82 18,13 29.82 4191 —4—clear glazing 18,52 8,58 19.10 28,07
—@—prismatic panel 12,28 429 12,28 23,20 ~@—prismatic panel 7,21 2,53 9,36 20,08 ~@—prismatic panel 6,63 175 6,04 12,87 —®—prismatic panel 3,31 0,97 3,12 8,38
—s#—sunshade 0,19 0,58 0,78 175 —#—sunshade 1,17 0,97 136 1,36 —#—sunshade 1,17 097 1,36 1,36 —+—sunshade 0.19 0,00 0,00 0,97

sDA: 48,54 % sDA: 45,03 % sDA: 38,60 % sDA: 25,73 %
ASE: 35,09 % ASE: 28,65 % ASE: 19,88 % ASE: 9,94 %
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‘ Bulgular |

En-boy orani 1.5

Aspect Ratio: 1.5, WWR: 67%, Illuminance over 300 Ix

Aspect Ratio: 1.5, WWR: 55%, Illuminance over 300 Ix

Aspect Ratio: 1.5, WWR: 43%, Illuminance over 300 Ix

Aspect Ratio: 1.5, WWR: 30%, Illuminance over 300 Ix

100,00

- 100,00 * . <+ * - 100,00 B 100,00 s - >
b 9.00 ' " H 90,00 AVL Z 9.00 —Wé : 9.00
< 80,00 < 80,00 2 80,00 'S 80,00

P . = 2 —~— =

3 70,00 -\_'/_/ Z 70,00 ) 70,00 z 70,00

3 60,00 3 60,00 5 60,00 g 60,00

50.00 z 50.00 z 50.00 Pt 50.00

5 40.00 = 40.00 s 40,00 H 40,00 _—

& 30,00 & 30,00 g 30,00 z 30,00 —Iv—dl/—
£ 20,00 H 20,00 H 20,00 5 20,00

2 10,00 A i g 1000 a0/ —————————a 5 10,00 — : —— 5 10,00

K 0,00 - [ 0,00 &~ 0,00 = 0,00 == —y

March June December March June September December March June September December March June December
—o—clear glazing 100,00 95,50 100,00 100,00 —o—clear glazing 96,83 87.57 99.47 100,00 —o—clear glazing 90.48 75.93 89.68 99.21 ——clear glazing 73.81 61,64 74.60 92.86
——prismatic panel| 65,87 59.79 66.67 88,36 —®-prismatic panel| 58,47 50.79 60.32 80,95 —m-prismatic panel| 46,83 39.68 48.94 68.52 —8—prismatic panel| 30,95 2037 32.80 4841
—+—sunshade 6,08 5,03 6.35 5.20 —#— sunshade 14 2,65 8.20 6.88 —#—sunshade 6.88 5.29 7.41 5.29 —s—sunshade 423 2,65 6.08 1,85
Aspect Ratio: 1.5, WWR: 67%, Illuminance over 1000 Ix Aspect Ratio: 1.5, WWR: 55%, Illuminance over 1000 Ix Aspect Ratio: 1.5, WWR: 43%, Illuminance over 1000 Ix Aspect Ratio: 1.5, WWR: 30%, Illuminance over 1000 Ix

B 100,00 B 100,00 - 100,00 - 100,00

Z 90.00 Z 90,00 H 90,00 z 90,00

< 80.00 / < 80,00 < 80,00 < 80,00

Z 70,00 Z 70,00 » E 70,00 z 70,00

E 60,00 E 60,00 60,00 | 60,00

E 50,00 \V/ E 50,00 ﬁ‘; é 30.00 — E 30.00

H 40,00 H 40,00 S 40,00 / S 40,00

S X S . S . 3 X

S 30,00 S E 30,00 — . s 30,00 Ay E 30,00 —

4 20,00 z 20,00 Z 20,00 z 20,00

£ 10,00 %:L £ 10,00 g 10,00 4 10,00

= ! ——h———A = 0,00 A s A = 2 A —A = 0.00 —n

0.00 arch June September December § March June September December 0.00 March June December March June b December

—o—clear glazing 57,14 42.86 57.67 80,42 —o—clear glazing 50.00 33.86 49,74 72.22 —o—clear glazing 39.42 24,07 39,15 57,67 ——clear glazing 25,66 11,90 2381 38.10
—m—prismatic panel| 16,40 7.67 16,40 32,28 —8-prismatic panel| 12,17 3.70 12,96 26,72 ——prismatic panel 8.20 3.44 8.47 17,72 ——prismatic panel 5.82 1,59 4,50 1138
—#—sunshade 0.26 0.79 0.26 238 —#—sunshade 0,79 0,00 0.53 1,85 —s—sunshade 0.79 0.79 0.53 1,32 —s#—sunshade 0.26 0,00 0,00 1,06

sDA:

68,25 %
ASE: 47,92 %

sDA: 61,90 %
ASE: 38,89 %

sDA:
ASE:

51,59 %
26,19 %

sDA: 34,92 %
ASE: 13,49 %
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‘ Bulgular |

En-boy orani 1

Aspect Ratio: 1, WWR: 67%, Illuminance over 300 Ix

Aspect Ratio: 1, WWR: 55%, Illuminance over 300 Ix

Aspect Ratio: 1, WWR: 43%, Illuminance over 300 Ix

Aspect Ratio: 1, WWR: 30%, Illuminance over 300 Ix

= 100.00 —.=.=—.—-7 = 100,00 < 4 o = 100.00 . g 4 4 4 - 100.00 <+ —— 4 4
£ 90,00 Z 90,00 Z 90,00 s 90,00
< 80,00 < 80,00 < 80,00 < 80,00 >
Z 70,00 S 70,00 S 70,00 £ 70,00
60,00 60,00 60,00 60,00
é 50,00 é 50,00 é 50.00 é 50,00 B -
: 40,00 S 40,00 S 40,00 H 40,00 T~
é‘ 30,00 g 30,00 g 30,00 » 30,00
5 20,00 H 20,00 H 20,00 - 20,00
E 1000 — ” N s E 000 - A— e, E 10,00 A —k 5 10,00 — e
0.00 0,00 0,00 & 0,00
3 March June September December March June September December March June September December March June September December
—+—clear glazing 100,00 100,00 100,00 100,00 —4—clear glazing 100,00 100,00 100,00 100,00 —4—clear glazing 100,00 100,00 100,00 100,00 —4—clear glazing 100,00 97.94 100,00 100,00
—8—prismatic panel| 98,35 96,71 100,00 100,00 ——prismatic panel| 93,42 88,48 96,71 99,18 —8—prismatic panel| 89,71 71,60 88,48 86,42 —B—prismatic panel| 53,91 4033 56,38 74,49
—#—sunshade 9,05 11,93 11,11 9,47 —#—sunshade 14,81 9,88 11,93 10,29 —#—sunshade 10,29 9,47 12,35 8,64 —#—sunshade 8,64 576 7.82 6,17
Aspect Ratio: 1, WWR: 67%, Illuminance over 1000 Ix Aspect Ratio: 1, WWR: 55%, Illuminance over 1000 Ix Aspect Ratio: 1, WWR: 43%, Illuminance over 1000 Ix Aspect Ratio: 1, WWR: 30%, Illuminance over 1000 Ix
100,00 = 100,00 100,00 100,00
= g s g y s g
g 90,00 *~ ~ H 90,00 0N ),/’ g 90,00 — Z 90,00
s 80,00 \/ - 80,00 N 80,00 > 80,00
z 70,00 z 70,00 z 70,00 2 70,00
E 60.00 E 60,00 v £ 60.00 ~ Padl g 60,00 prs
g 50,00 /.7 < 50,00 z 50,00 \/ g 50,00 o
H 40,00 H 40,00 /l §n 40,00 H 40,00 -
] 30.00 S 30.00 ] 30.00 g 30,00
§ 2000 B A z 20,00 | B /./ ‘g 20,00 __a g 2000
g 10,00 T~ g 10,00 g 10,00 i 10,00
& = 0.00 A A —A = A N —
00 T A [ e September | December - March June September | December 00 Nfareh Tane September | December 00 Tune September | December
—o—clear glazing 93,42 72,84 97,12 99,18 —o—clear glazing 85,60 58,02 86,01 96.30 —o—clear glazing 67,49 42,39 67,90 84,36 —4—clear glazing 42,39 1893 42.39 63.37
~—@—prismatic panel 26,34 10.29 26,75 52,26 ~—#—prismatic panel 21.81 7.82 18,52 42,39 —@—prismatic panel 15.64 7,00 14,40 25.51 ~—@—prismatic panel 823 2,88 7.82 17.70
—#—sunshade 0,00 2.88 0.82 3.70 —4— sunshade 0,82 3,29 1,23 2,88 —+—sunshade 0.82 041 0.82 2,06 —#—sunshade 0,82 0,41 0,00 2,06

sDA: 100,00 %
ASE: 77,78 %

sDA: 100,00 %
ASE: 65,43 %

sDA: 92,59 %
ASE: 40,74 %

sDA: 59,26 %
ASE: 20,99 %
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Degerlendirme

1600
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En-boy orani: 1.5, 21 March, 13:00

—&—pencere-duvar orani %67

——pencere-duvar orani %55

—#—pencere-duvar orani %43

8
L. \

—>=—pencere-duvar orani %30

)

1 oda
06 12 18 24 30 36 42 48 54 60 66 7,2 78 84 derinligi
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En-boy orani: 1.5, 21 March, 13:00

—&— pencere-duvar orani %67

—l— pencere-duvar orani %55

—&— pencere-duvar oran| %43

——pencere-duvar orani %30

' oda
06 12 1,8 24 30 36 42 48 54 60 66 7,2 7,8 84 derinligi

lux En-boy orani: 2, 21 March, 13:00
5
—&— pencere-duvar orani %67
\ —l— pencere-duvar orani %55

AN
L\

—d— pencere-duvar orani %43

——pencere-duvar orani %30

T T T T T T T T T T T T 1 oda

VW N 0 0wV N o VN0 O W N 0

S dNmMes N e~ ~od oo oo o derinligi
L

» Aydinlik diizeyi degerleri pencere-duvar oraninin azaltilmasiyla diismektedir.

* Prizmatik paneller yerine geleneksel golgelendirme eleman1 uygulanmasi durumunda
aydinlik degerler1 biiylik ol¢iide diismiistiir
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Degerlendirme

* Prizmatik panellerin uygulanmasiyla 1000 lux iizeri aydinlik

degerlerindeki disiis 300 lux lizeri aydinlik degerlerinden daha fazladir.

Zemin En-boy Zemin En-boy Zemin En-
Orani: 2 Orani: 1.5 boy Orani: 1
Pencere-duvar E > 300 lux 35,56 % 29,05 % 1,23 %
Oram: %67 E > 1000 lux 69.65 % 69.43 % 68.10 %
Pencere-duvar E > 300 lux 36,80 % 34,74 % 5,56 %
Orani: %35 E > 1000 lux 74,25 % 73,00 % 72,22 %
Pencere-duvar E > 300 lux 43,84 % 42,59 % 14,98 %
Orani: %043 E > 1000 lux 77.20 % 76,39 % 76,13 %
Pencere-duvar E > 300 lux 56,30 % 56,25 % 43,43 %
Oram: %30 E > 1000 lux 78.70 % 76,59 % 78.07 %
16/10/2019
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Degerlendirme

21 Aralik

10:00 13:00

21 Mart

10:00 13:00

16:00

21 Haziran

Zemin en-boy orani: 2, Pencere-duvar orani: %067

16:00

» Kis aylarinda daha genis bir hacim
aydinlatilabilmistir. Ancak prizmatik
paneller golgeleme yapamamaistir, bu da
1000 lux tizerindeki aydinlik degerlerinde
artisa sebep olmustur.

= {Ikbahar ve sonbahar aylarinda ise odaya
giren glinis1g1 miktar1 ve dagilimi neredeyse
aynidir.

» Yaz aylarinda 1000 lux tizerindeki
aydinlik degerlerinde bir diisiis elde
edilmistir. Bu, panellerin bu aylarda
golgeleme yaptigina isaret eder.
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Sonug

Calismada,

v" Farkli oda derinligi ve pencere-duvar oranlarina sahip odalarda gelismis giinisig1 aydinlatma
sistemlerinin kullanilarak gorsel kosullarin iyilestirilebilecegi,

v Geleneksel pencerelerin tek basina gorsel konfor kosullarini saglamada yetersiz kaldigi,

v Gelismis glinis1g1 sistemlerinin tasarim asamasinda ele alinmasiyla mekandaki giinisigi miktari
ve dagilimi ile ilgili sorunlarin 6nlenebilecegi,

v Dogal aydinlatma standartlarinda belirtilen gereksinimlerin yeniden diisiiniilmesi ve revize
edilmesi gerektigi

sonucuna varilmaistir.
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llginiz icin tesekkiir ederiz.

fatmakose@iyte.edu.tr
tugcekazanasmaz@iyte.edu.tr



