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Abstract:

For ages, lighting has played a main role in defining and forming architecture.
It is also considered a major and an essential element in the visual
understanding operation of the architectural form. Night lighting represents
the most important factor of realizing and pointing out the architectural form
during night times, especially for the buildings that need to embody the values
of visual formation in the architectural surroundings. Therefore, the research
aims to show how night lighting can point out the aesthetics of the
architectural form of buildings. Moreover, the research intends to study the
public buildings as a case study in Gaza Strip. Night lighting can also keep the
architectural character and identity of private and public buildings as well. To
fulfill this goal, the research studies lighting, its kinds, the sources, its places
and its internal and external uses too. Furthermore, the research focuses on the
aesthetics and the architectural form in order to give possible answers to the
questions: How can get benefits from the value of night lighting ?, how to
show the beauty of the buildings architectural shape ? and how to embody
these buildings as significantly landmarks within its architectural
surroundings? The study depends on the analytic and descriptive method in
order to study the research problem and to obtain the appropriate results
through giving various examples of some international architectural features.
Meanwhile, the study concentrates on presenting the criteria of aesthetics that
can be shown quite clearly in the architectural shape by the night lighting. The
study tries to analyze some local buildings in order to make an architectural
application model that combines the night lighting with our local architecture.
The most important result of the study is to focus the light on the essential
elements of the project ( form , texture, color, structural system ..... etc.),
These elements are the central important ones that can express the building
and its own architectural identity. Obviously, the study recommends that the
designer should study architectural masses, outdoor spaces and night lighting
whenever he puts the designative idea so that he can avoid any problems that
may happen and change the observer's impression in the future and make the
building appear differently to what the designer intends to do.

www.manaraa.com



by giaall (gt
liall Gaia
Dfald) dagyll e oSl dags
L e, IREENEST

[
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
©
"hé

(-
e
gs*
12

.................................................... e Al il
.................................................. "l Al padle

d
d
d

7/ N PURYIN 1-1
2 e e e L)) Ll 2-1
K I PPN Adianl) AL 3-1
PPN bl Calaal 4-1
PSPPI byl dangie 5-1
S e Glaglaall jalas 6-1
5 e e aalull bl 7-1
/2SR Ayl Gl gine 8-1
8 et Ayl Al gae 9-1

www.manaraa.com




11
11
12
12
13
13
13
13
14
15
15
16
17
17
18
20
22
23
23
24
24
25
25
26
27
27
28
29
29
30
31
32

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

-----------------------------------------

........ sl (e Ayl sds
................... sl g s

.......... Lnplall e Lal) dgaal

......... Lucliall 3o Lal) dsaal

2-1-2
3-1-2
4-1-2
5-1-2
6-1-2
1-6-1-2
2-6-1-2
3-6-1-2
7-1-2
1-7-1-2
2-7-1-2
7-1-2
8-1-2
1-8-1-2
2-8-1-2
2-2

3-2

4-2
1-4-2
2-4-2
5-2
1-5-2
1-1-5-2
2-1-5-2
2-5-2
1-2-5-2
2-2-5-2
3-2-5-2
4-2-5-2
5-2-5-2
6-2-5-2
7-2-5-2

www.manaraa.com



R 31 ‘_AL{: lra eﬁi}\aﬂ Chma 8-2-5-2

B3 e 05l 7 luas 9-2-5-2
B4 e ¢ guall Liaaall e giall 3-5-2
K T PP P PR PPPPPPRUR AP 6-2
35 e ialall 3o L) 1-6-2
B0 e ilagall 3¢ Lia 2-6-2
B0 ettt eaea 35S all 3eLal) 3-6-2
37 s i ylendl) 3,131 4-6-2
B8 e sl 3eLzay) 5-6-2
38 e 3o lay) Cligina 7-2
38 3yilall 3oLyl 1-7-2
30 et e e e 3yiliall dud 3o LY 2-7-2
30 Spaliadl e dadeliny) 3-7-2
B0 e siliadl e 3elay! 4-7-2
30 e 45kl 3¢ Ly 5-7-2

A2 s Blenll b 5e L) 1-3
A4 3ol apanad Cilaaf 2-3
P el araai julae 3-3
46 e 5e LY aaanal Jalye 4-3
B0 e, arancill U Lo il pas (3leTi g 1-4-3
AT e, apanaill Jaadill Al poy (3lati Cuilgn 2-4-3
AT e araaill dlee pyslety 3l Cuilsa 3-4-3
AT e araail lee ol lai Calsn 4-4-3
48 e, sl e Alee e g Al Jalgall 5-3
A8 e Ll Jalsall 1-5-3
48 Aayyall Aypadl A8l Jalse 2-5-3
B s lleall Jasall 3-5-3

6-3

www.manaraa.com




51

53
53

54
55
55
55
56
58
59
59
60
61
63
64
64
65
66
67
67
68
69
69
70
71
72
73
74
74
75
76
77

............................................... Ol dh0a

FRRI PRI

................................ 3o LD a sl oKandlg Aol gt il
...................................................... daa ) gradll )50

...................................................... ).;4.1&\ )\.@_\.\\} CA}S\

............................................ U.'."J\ ;‘j GJL

) 85 L8l

............................................. 8o Leadld daa ol Sl et
............................................................. gshandl iyl

............................................................

............................................................

......................................... 4\;.\;.4]\ w\ 13

............................................................

............................................................

...........................................................

............................................................

abalal)
el @yl
Lyl clillia

TG\ EtFore WON Q-

7-3

8-3
1-8-3
1-1-8-3
2-1-8-3
3-1-8-3
4-1-8-3
5-1-8-3
6-1-8-3
2-8-3
1-2-8-3
2-2-8-3
3-2-8-3
9-3
10-3
1-10-3
2-10-3
3-10-3
4-10-3
5-10-3
6-10-3
7-10-3
8-10-3
11-3
1-11-3
2-11-3
3-11-3
4-11-3
5-11-3
6-11-3
7-11-3
8-11-3

www.manaraa.com



TT e Alenad) cilalaziny)

9-11-3

L SO RUSPPPPN Jleal) oLl
B0 et eeaees Sleall & Jleall
01 ettt @l Aayls Jleal
02 e Lalad) bl Jles ) i ) Agllead) ()
02 e Slay! e e 355l Jalsal)
03 et @l Yl Cilygine
O TSP Jal) &)y
04 et eaaaaaaas ol &yl
04 e e Gl & Ll &)
05 ettt et e ettt eeeaaaaaas Al )y
05 ettt e e e et eaaaaaaans Sy @il s
05 ettt e e et eeere e e e eaaa dgunl) Ayl
00 eeeeeeeee e e et e e e ae e aeaaea LS L) Ayl
06 et calllagall 4,k
07 e @radl Ayl Llee e g Al Jalsall
07 e Sy 8 5isall 51 Jalgall
00 e ALY A 85i5all dae sum gl Jalsall
102 et e Ayl e daa) il
103 o @lenall JS2
105 e e aaes Ladal)

1-1-4

3-4
1-3-4
2-3-4
3-3-4

1-3-3-4
2-3-3-4
3-3-3-4
4-3-3-4

4-4
1-4-4
2-4-4
3-4-4

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

6-4

T107 e Jouhall VY L) &y e
LO07  eereieeeeeee e e e Lauhyal) SV Ay 4T
109 ceeeeee e Celll = bl e 2 TV Al AdMS)
109 oo £ 5 piall Ciay

1-5
2-5
3-5
1-3-5

www.manaraa.com



132
132
133
133
135
135
137
139
139
141
144
144

.................................

.................................

.................................

........ (83¢ & Uad)aulyall Aalaiay oy

.............. e gl b dalal) )

e LY S Aalall bl 5l dyaal

.......................... Aalyall da gl Agdaall dpylanall 2 Slall Capya
.................... @AY 3kl de iy dmasa 1 I Aaalpall ASY)

2-3-5
4-5
1-4-5
2-4-5
5-5
1-5-5
2-5-5
6-5
1-6-5
2-6-5
7-5
1-7-5
2-7-5
8-5
1-8-5
2-8-5

1-6

2-6
1-2-6
3-6
1-3-6
1-1-3-6
2-1-3-6
2-3-6
1-2-3-6
2-2-3-6
3-3-6
1-3-3-6

www.manaraa.com



LAB e Jalal

149 ... Gae ) asbell A0S) Ala Al Allad L e Leadl) ki #3500
T49 goriall Caas
100 lanll Gl
153 e ) zasal 8 se LD kil - i) il
155 e Jalal
100 e et DAl

2-3-3-6
4-6
1-4-6
2-4-6
3-4-6
4-4-6

162 oo i) Jlaally (3las Sl
162 Lalladl danyall VA Jalaty sl il
163 e lad) Lyl A il et Sl
1604 oo Aalall sl
165 oot il gl
168 vttt galal

1-1-7
2-1-7
3-1-7
4-1-7
2-7
3-7

www.manaraa.com



.................................... Lo anns dalabaial e ¢ guall (alss
............................. aleal) sl lels) e eguall ol il
.................. I G el die Al sV Al )Y

............................ Leluall sl jobas gand Al 215
....................................... DU (&g ¢ puall Ja g ol

............................................... A 3o lm) il g
............................... DAl Canial alasll ajell 400 selay)
................. Ayl 3aae Y1 s g s oy Jadd L 5e L)

www.manaraa.com



57
58
60
61
65
66
67
68
68
69
70
72
72
73
73
74
75
76
76
77
78
78
79
79
80
80
81
81
82
82
83

.................................................. Dbl zagll e Jb
..................................................... (z25)) JleY) G3halia
...................................................... Aalal) da e shaud)
.................................... alai s Aua€l 4l 5o LDl cllail
............................... e al) ApSull cile )l ALl 5e L)
...................................................... ool b seLay)
...................................................... olSall 8 5o Lay)
...................................................... pelhad) iseLa)
........................................ linnally oayall Cig 3¢ Lia)
................................. Al SOladdl a pall Sleal 5 3ol
.......................... Lilall & = )sala Cantia 8 Cilia g yral) 3¢ L)
............................. L) jualially Gilasd) b e LY aladiiud

5L il yae 5o Lia)

....................................... slial) Cilyan 3 gl Cuind dyaal

.................................................... o) il e 5o L)

............................................................ &Jw\ B&L.A;\

......................................................

..... e L) Be L)

................................ Z\_J)LQMS‘ J.»AL\:J‘} Jaladll w\ b;\.\.a:}“

................................... igylatll cildleY!

8 3Lyl plasiud

............................................. S el LD 5o L)

......... oladll Ciall 5oLyl adaghd s, sakes
............................. eb.;;\u 'SJLQQ ‘_g Jdatall

sl Cilga 5 L)
e Lingiall 56 L)

........................ L5 Al el 8 AL 5o L) oladiiud
....................................... Jall) ¢ L i€y alaliialy Ja 2
............................ AeYU VY 8 LI selaY) aladiul

................ @olanall JSEN 30505 3 AL e LaY) 505 s sl
............................. s 1yasY AS paially A slal) AL 3¢ LaY)
......................... Ladl)l) il gillg ANl Cuatll LI 36 L)

(5-3)

(6-3)

(7-3)

(8-3)

(9-3)
(10-3)
(11-3)
(12-3)
(13-3)
(14-3)
(15-3)
(16-3)
(17-3)
(18-3)
(19-3)
(20-3)
(21-3)
(22-3)
(23-3)
(24-3)
(25-3)
(26-3)
(27-3)
(28-3)
(29-3)
(30-3)
(31-3)
(32-3)
(33-3)
(34-3)
(35-3)

www.manaraa.com



100
100
100
101
102
102
102
108
111
111
112

115
117
118
119
121
122
123
125
125
128
128

.............................

.................. Sy e 35i5all Jelgal)

...... sl Lol 5 o Lpally TRl Jals V) ol agiall masy

.............................

.................... Ayl e aslal Lol
........ byl e ddlud) & olal) ik
........... Abay) xie dailil) oLy Jls)

...... A e L 5yl S5ty Jallly el o sl JSE (o Al
............................. SUally 5o Liay) i 55t Dl e )l

................... iKY

......... ApuCY) A sl L) sgial

A i A yenl] el AL 5o LY

............... Sallls Hleall e A gall Chylicasd) 3850 e JS& CDlaa)

cﬁ}d\ Gl ualicy el L 30 LY

............................. i) Jgl o dasplall el o6l cadlaal
.......................... ALl 3o Lal¥) daaty Auall (gylazall KGN 2aas

....................... Al
............. AL 5e L)y
..................... aglay)

....... AALAY) jealiall 3 sl 5o LiaY)
Ciladarsally adgal) (3t 3 LI 56 L)
Jalll Dy Jledll (8 all JS5 G 4)lke
il g e laay) delally 4000 56 L)
oaliall 5,85 Agdasl) a5 LI 30 L))
cealell gl e A0 5oLy 545 il
sall GpuD pualiey dlll LI 36 L))

L

(36-3)
(37-3)
(38-3)
(39-3)
(1-4)
(2-4)
(3-4)
(4-4)
(5-4)
(6-4)
(7-4)
(8-4)
(9-4)
(10-4)
(11-4)
(1-5)
(2-5)
(3-5)
(4-5)
(5-5)
(6-5)
(7-5)
(8-5)
(9-5)
(10-5)
(11-5)
(12-5)
(13-5)
(14-5)
(15-5)
(16-5)

www.manaraa.com



129
129
132
135
137
137
138
139
141
142
142
143
145
146
147
147
148
148
150
150
151
151
151
152
153
154
155
156
156
157
158

............................... Aplanall pualiall Lasall selial) alasind
................... LN 5o LeaY L Aol dplanall pealially o1 3150

............... Lpladil) 2 ) A5 sl cashyl) Jaaal] AL 5o LY
........................... aMally o gl Apilasdal) e @l Aua s
................. Jall) ool o) daiias didacdil) de @) A e Gil5

............................................. Dty Jlll G o) e
........ il LA lalaain¥) 6 delally Lpeplal) 56 Liay) Jals
.............. aplally sl 5oLl (g)lenad) JSEN jualic lasiud
Sl (gylenall I 3y 1 RIS PA (e apanal) 3,58 G
........ DAY Al Ally e |5 aslall G Gl L) S i

............................................ 3lSkaally AL 5o LiaY) Al e

........................ il s Al e LYl Gl g quias oSl
........................... @lenall JSEN 8 e LY 585 Skl apaas
........................ G saal) 3SLaall 73 gail , Leadl Gl il
------ Dsilly DU (s Aihyand) A3 B Ally dae )3l aslall 4K e
...................................... @lanall JSEN AL 5oLyl )
....................................... Cualally cyslll Shals ALl 3¢ L)
................................... el Jalae e Al oLy 585
.............................. Alenall pualiall s selal) o0 juas

(17-5)
(18-5)

(1-6)

(2-6)

(3-6)

(4-6)

(5-6)

(6-6)

(7-6)

(8-6)

(9-6)
(10-6)
(11-6)
(12-6)
(13-6)
(14-6)
(15-6)
(16-6)
(17-6)
(18-6)
(19-6)
(20-6)
(21-6)
(22-6)
(23-6)
(24-6)
(25-6)
(26-6)
(27-6)
(28-6)
(29-6)

www.manaraa.com



1598 e Jallly 5Ll sl JS5 o A3 lia (30-6)

159 sl =il S il JSE o )l (31-6)
160 s Al G sl eatl) JRaal oy 2l (32-6)

www.manaraa.com




Jolandl (gl

dadal) Jdsaall glsie Jdsaall a8
16 B W anag sl 61V cilaya (1-2)
16 G dapds aall (gl A (2-2)
17 aabiaa) selaay) alad sl 5))a ey Cidlis) (3-2)
62 ... o) e Ay Ayla) Am s ppeilly Fam ) Sandl N1 s (1-3)
101 @yl ¢ 1030 (e dilise 73l (1-4)
110 e, sl adlE s 1 ) Al Al (1-5)
113 e A A ine 1A Apudall Al (2-5)
116 Al clian) 38 pe tAAIEN Gl AA) (3-5)
120 Ol 0 3 sl Saane sad il ddyal) AN (4-5)
124 nguaall (pgidll gl 3Sal sialal) dpdal) Y (5-5)
127 e, LY el (5 il Al Ala)) (6-5)
136 e, AN axie t IV Al Gl jall Al (1-6)
140 Lol ae ) Lt A0l Adaall Ayl QIS (2-6)
145 Jalall Uadl) 58 e tAAIEN Alaal) ol yal) Aa) (3-6)

www.manaraa.com




JY) Juadl)
dayall alad) Uy
Ladie

bl il 1-1

s i) 2-1

Ll Gl 3-1

bl duagia 4-1

Glaslad) jolas 5-1

L) il 6-1

ahall clgaa 7-1

Ll cligea 8-1

du)al Ll 9-1

-|| o) Jual] | = wald) Jual) | g gl Jeail)
N\ . R
4Ll selaay) LN Jsally Jlaadl Ll e Lyl
ISl Jlasg HR) @l Slaad b
Laseal)
= J \ J \ J
L — Ly Ly Ly
> &bl Juaidl)

v

[ Sluagil) g i) o ]

www.manaraa.com




tdadia
o Bylaall Lapnd¥ Ly Ty Lo JSI (g peml) ) e (b Lageas bl Dyeaic 3oLl yiad
Co Aypeand) dxid) a8 2ol 35 llans Liisdag LeSha) 8 Lisas 150 6 suall Lgma ey
& s Liday ¢ Ll Jleniad e 2ol 3o LiaYla o o)al dga o0 e lain) Jelills 4ga
£ hall oyl gyamd) JaiY) (38a%5 capanaill e il DL elsal) a5 gd Lilen 5yelan
Adil) Aahll g (B 2oLl 3jlaalls 8 LY o sl Anlesd ¢ iheal) adasnar (5)landl
se L) st dlee il 1A cdldamal) A5lly iadd) G alaasd) (e Ala oy pdiiuall
DAY e alyia Lagie IS maanail) ()5S Cum (gilanall € hall 215 (ga (AY1 Jalyally ddaii s
AL e L) A Ganl) by of Dl ardioadd Aallly Adidagl) G (s5iae Ao (a8
M) Biat doysn aalen (53 (A sl psSig ¢ Slall (gilanal) JSED lela] b laysas
Pla (e dlldy ¢ Alall dplanall Aysell Biay Loy (g)lamal) Ja Jlaa Sl e L)
oals Laallally FoalY) 2 3latll anad Jalaill oslud alaielys il duagl) zgiall aladiud
Sh) (8 Al se L) e Ao aSB Leaal e (1 il gilly il Leia (aslall cilas
Pa dghaall lly Gyl (o deldll jhaiuly dplasa) pllaall Gl (g)lasall g Sl

sl e (N Caail

sl Ll 1-1
lapualic s Lty LISl dilly dlealls ASall il (St o]e Lol LS o(ygidl) ol 3lanll i
caas JiSI i) canlll o ylenll ) o) oSl el (gylanall sty G Lgilealss Lebyla,
vadll o (sedll i€ Ly aelia) ()50 8jlac Dl 3ylaadl d 3eliaY) danl (553 13 (5 suall
Ll am gl aaall LisS Ll 5oLyl Aaale Ay o 2 Y OIS leill oLl e Ladld )
cplanall JCa clllen Sl (8 Laysas alaad) A Lgnaal (o opuall adisig Julll Bl
(Ao clei £ Ll domaaill dlaall ek & uhal) o3 (e BaEWY] Sa oS

www.manaraa.com



iaal Gardlh (5% Gew Laas hlets Sl Guyllill sy Jlaslls G0 yulae G o<l
A LlE) (A e an
gmgad Cadpla g el hasll (8 AL bl 505 ore Canill daal S @
g Ui 8 4als Luhll & sumges (il gl oLaay) Ay jleall 3 L0 5oL
Agbiie LS Shaad) 5as Cun B Bleal) slia) o Jantt g3 8 Al Bpaal 55 @
AL e lay) e B
Can Lalally Aalall laall Ay lenall dyselly ollall e Jaliall 8 400 5:LaY) aclis @
Sl oot e ojad Al Lalal) dallaay aligns amllay (ae IS jedays Ladiag
Byslaall
il (58 G DU Jhally J3SU Ay (g)lenal) apanaill b g lad] o il o
Oleally Jalll 8 Ly
L e U Al yand) Adly L) (ol el s o ALl seLal) Jas3 @
Ahan) Aiall 2-1
$hrae Alens Lallaa ol ally 1805 4sleasll 4abiaal Lee ol dalal) Jlod) Jigs
glhd 85 adinall mild dlle Waaling ¢ yseenl) slainl Jana LY s el dagas
Blll 3o LiaY) puaie Jlaaly sl Bl Qi oWl dpe e Sl o3 aline oS3 83
b (B opsas Al e L) jeaie Jlie) o8 Al ASAAl (aSS Liag ¢ Shall o2a A
Loiadl ACEA A2l (S agle s 338 g Uil dalal) ilaall 8 (gjlendd) JS30 Jlea
b Al Beliay) juaic dad (na Saliia) (Say i€ 1 L LS g Jla S5 e
G 81k A lana allaas ilual) el dpuaty Alaall (gjlaral) JS&Y cilidlaa 30
bl Lghaina

www.manaraa.com



t Al cilal 3-1
¢ Plall (rlenall JSAN Glidlea ) (S AL 3. LY Hon Gl o8 Auhall (e (eniyl) ol
CalaaY) e are () BLRYL 128 ¢ heall Lehama e 3l allaaS  Slaall @l aiads
= lgay 4yl
Adliad) cile)all da LAl Ll el e Cagaall —
e e Lala Slale 2L 5 LiaY) il Gaalily Gaalle olaal Atk Atk dulps =
Lahall 3o GUT iy pumall &) SIi ylae LY Greaidall Cilpasis ailiny (aslall —
Ll
:daagiall 4-1
Jsdally milall ) Jsaaslls Afall ALl duhal L) daa sl meiall Auhall Cual
e Al cluahall ) duhall clayiey Cagpailly (gpdail) Jarall (e il DUA e chansliall
i) Culal) g ally obyltiad) djlendd) gz 3lailly VAN Gl Jalailly Aaadld) 2l
osbaall (e Sl A (e @l cdahall gkl LSy cilag k) aeny (3 28115
3l

gl

v

sé MY el
all Cilgal aladiud
Blsall Blijy (el
A__agial) A sl

gty Wy gt

|

'

A 1 ALY ) saall
L el 4l
cuils dalle g Apayte)
Al ) Al

sl g

|

v

bl ) gl
bl aalddl)
LgBle g bs Lyl

el Jleally

'

Aglaall §lanlly All) oLy gadd (Al ¢ ke

www.manaraa.com



sclagled) jalas 5-1

& 3o 30y ABal) 1D Y Laally clyygally cluhyally caabpally i€l Jadig :ApiSal) jalucal)

Ly Ad e A8 sall caluhally clad¥ls aabiall dadi WS el

il el B8l DA e adlsd) Juanlly o) Gl Jodiy tdadid jalas

(ki = e aamgy edlaally Lallall L pall VT Qs Ayl aaase laall 4y jlendd)

sl slenll 3 AL sl alasiny

AR el 6-1

o e lise Guyde cgiga (ke Uy Bjland) & ALl Bl (lsiny (as 48)5) sl .1
oo Al chiaat (2008 «shall calaky 8 A sl gl dnalally 4y lenall duutigl) aud
Cans Ay A (e Loty Aatiaall Lelabag Ledlanly giaaly Jigpall aracail) dilec
5588 aca e Jand Silly Jigaall spenaill daus sldie) ) Gaadl (ali 38 cay il
b LWy o3l A e gop-diall sdipl) soaiall (o 58535 Ayl ¢ g Sl
Dleda) apad (8 Lgie 3l g puliall AlaSally Adaaall (Blalially alaia¥) ) A8l
Eosiall Ldleadl a5l
cglaral) £1aD 20 lasa Juals Ll gmdal) asaniail) lginy (Jee 4d)5) il 22

s adxy daal) A B (02009 ¢gaga Gla W) cdigly Cpa qudy) ifialll
Cua (Ll glanall g Iy Al Gugatd LW sal) apenail) dlesd ealy ok
glay) gaisn 4 L Sl ameaill ddee 50 Jsa jgaal gy (A diad) Coaa
By aanaill ddee o 55 S Jalgally el aracail) dieal A o5 5 (g lendl)
Daae helae Landd) (lag) e Jent A S guall spensill Dl o ) Ayl coala
Alaa¥) e Al sl LS ¢ glendl g lay) Ala Ggail a1 AL e b
S gl (sl ALalSie dashain (St o lg 2a Lo daylaldly ALl cle ally
- lena) £ 1ay) Alal Jpaasl

www.manaraa.com



el e il 8 A Aoyl e Ladd Adaal) clyditl) (2007 ieale Al .3
¢ maachyn ) Laals duigll A (bl ariall a5yl alill cAalad) Al
Jalsall o8 Lag St ¢ bl sl yahy (o toalia Yslost bl Canmg 235 <2007
iy el asanal Jlae e g suall oLl 1) Auhall Cdaag copsd (e Al
Agihpand) e Dl 5o Lia) & LalSaY ] oda Pl 1K e luall 3¢ L) clalsa)
LS el ly alua¥) e o,ilig canalidy o suially 5o L) arana diga G e U
e A gane duhll il g cpeliaall seliaY) i (mye 8 Al Cuied
5o cosunll slatl) a5 ST il sualic jelae it e Alsiue Lgiyie) Syl
(esall sy Belia) Bad o puall dae g Ayl Al Al 3oLl ) 4S5

asamaill A dlaadly Adlagl) arill S B 3l 8 (2000 — iwale Alsy) .4
¢22000¢ yan ¢ sla aala cdipdaill ygil) 40€ ¢ palusal) tana daaf Caalill ¢ L4
G el ar il A dlaally Lgda gl sl ledal L sela¥) ysal dudyy ALl gl
gl LS aluay glastyl Ao ¢ suall dalisall el blilly ¢ uall dxgda 3 il A
pranaill (B Abgll s L) 5o () ALYl e lially Ampkal) 3oLl alias
areaill 3 Jlaall sl jo0 5 cdabiaall (SLY) sl ays cadluds sl
LS Alahall e il e seLial) Jelig ¢pllly (ualally JCAN Lajledals 2dSy A2l
Jue s eclaly Lailsay il (o apenalll Cladas pe selial) Jelis duhall Ciiacs
e Jlind Byaa e sl bl Gadas DA el il £idas Ay

alll Bylaadl & g Audiglly Alaadl aadly Adll) 3elay) (2013 yivale dllyy) .5
ol (B Ayl Cing (22013 ¢ pian byalall Aaala gl LK Hlde) Ad s3ad
seLaly ¢Aihanlly dplanall jualially Gubaa¥) e sl iy e lia)) manss
il yeadl cile )l

www.manaraa.com



fooly WS Jamd G o Aol calad) sdual) clygise 7-1

(- cdongiall ciran) (CalaaY) Auhall alad) JUY) g 5Y) Juaidl)

aadl Cua Auhall aalaal (gylail) HUaY1 IS8 o(Aule anlic) Belia¥ly ggudall @ SUN Juadl
sacliy Al daxiy Al @ sl 2gaiy (3l A Aalal) aliall e 2o 3yl Caaly)
Aaaldl) Jgeadll A Lle oLl S5y Cilagles

Girs sl Aasyall Cugm (Al g sumgal rdl) JRaall ey s2g (Abdl) oLy s B Juadl)
copanaill dlee o 350 Jalsally e lial) manai Jalias ulaas ledlaaly jleall 8 5eLadl)
aite Jolal Jae ae cdglenall Apsay LSl Caged (8 AL B LY 50 o oyl
sl saally Amgl o) ) Bl 1 (3l LaS 8yl i il Asallal) aplial) (il
Al selaay) e At (alinl Jaadll 2imdls dapaal) selial) calalliag e Lol
Gl V) el s 8 Cuald) 3€), dabiaa) Wldastuly s lal) 5oLy Gllag,
DS e el a3 aalays cdag k) pange Haga 4dl G bl e Laadld 3 landl)
ALl 3¢ Ll

e caailly o3l JSay Jleal) Caypaty Juadl) 138 ia) ¢ g jleral) JSidly Jlaad) :aqll) Juadl
Osplenally T8N (mmy Hlas gy (e 220 (bl ) JERY) A5 cAabisa) Jleall oLl
e gl Jalsall Ay cgruaill @by Jlaadl @rdaill & LS gjlaad) (& Jlaadl Caypes b
e e paye (A ALYl (duadill Gan e (radl Y Glgsiual 0 ¢ Glal) 4l
JSalh Ay Joadll difidgg graad) dbaY) dlee o 355 ) Jualsally Yl ks
oald Gl il oda A ey efialally Gaplarall (e 230 (gal Al a8ligyaty (g)lanall
Jal) e Al se Lyl 5l 8 LD e Canll 0%y Al Glaaadl (e 2aad Caald)
- lexd

3 Apuhall VLD (e daal (bl Joadl) 138 8 o5l aNLad) £ ualdd) Juadl

Ciay DA G Ala JS iy o8 s clellat Al Lalial <) jae g o illy AL

www.manaraa.com



DUl Gen s JS s ad jeday el ol aana Jsaa (asia adilad o5 (g g puliall
bl Jeadl) 8 laaas 5 ) Claasdl)
allall (any Ay Canlill a8 ¢ Alall (g lerall JSEN Jlaag 4Ll 3elaY) @ ualud) Juadl
8 it Ciag Gl (53¢ g Uad) duhall dibhic e 330 s 2ay Slly Alad) dyjlaadll
e dao & (e cpueldll Juadll 8 Condl Al Jiladl) Al Gl ety Al Al
iplasall alualis Sl adde BLIN seliall Gakil ddaal Sleal) (o bide zisell il
v Jleal) madla
bl L) s A 3l aal e o5 Juadll a8 ccibuagilly gilial) :ald) Juadl)
Auhall L cana Al Slua sl
sdyal) cl8gna 8-1

Adiaall ASA ey Lae Jidaill didae dplars zolai e Jpanll Lpna -

Auhall g snse Jolit Al 836 ¢ Uad CliiSas A pal) doSall b aabally oKl A -

S Lyl VY gt 8 bl (s Jla Aligla il o lyeSl) ¢ Uaii) -
Al Aulca 9-1

o) Jual) = Gualdl) Jall) g gl Gl e G il e R Jad) | = ) Jadl)

l l ! v v

L0 e Ly el Jsddly Jlaad) AL 3e Lyl & gudal) Jale dasie
Jeddl Jlaag Jaaydl) @larall Slaadl b sl dufyalt
@ arall Lals alia
il iy il FEC Laday
> &bt Suadl)

Gluagil) g ziliil)

8

www.manaraa.com



4L 5p Ly

Lf"L"\S\ Jeadl)
(Al asnlia) Bsl—zly & g—all

T:c«\.«b}“) 9)...'4:3\ 1-2

selal) (e a3 2-2

selayl ¢ 19l 3-2

sl 4l 4-2

Ech'a\;}” _)JL«A.A 5_2

3oLyl dadasl 6-2

3;\*'4}” I\ 9.1-\.»»4’ 7_2

AL 5p Ly

JS Jlang Loyl @bl Hlead) b
@laaal)
J J .
LAl

P bl Juail

'

[ Clpagill 5 gl < ]

www.manaraa.com



B laYly pgall 1-2
el e Agyshul) (aisill i 28 caadll A 5l alaa¥l se LYl ¢ suall Las
e Al Lo Cay Aagal) Ulall (s 8 a3 gl Cimpual s Cadg dagail) fylianl) b
Lppad) i sSall @yl b dadh el aaling G Japadl jaiall 54 g gual) day ol coiag ¢ sum
L Laa drwadl) dgigcall 48Ual lia aa g Y e guall o 58K D gaad s aslaall
alaxily cadgll Adpra pae ay e sl dpmg ades (Y] e il Leabiag all dy)all
Sl U s (kY1 35S0 5 saill e guzall e s cllall (Y ellig celsglls alakall
DT Capally dimgada s duaalsig ¢ saall Aahn g 20 Y O (2009 capill) ¢lsedl (e oys0K0

LY Sl s 3 pall 52000 (33 Al Al Al deladtio) A jee i 4Ssla e

mahaline 5 5gSI) Caglall de sana o pall g laiV) Gl asly gl Capny tpguiall 1-1-2
Liskany (531 o inil 335 400 0 Lo Lefinge Jlsdaly Leiudid o8 (alids Gunge AS)a iy
) ajiadl 5ans 760 dase Jsday 403 53 sadall g lad) a0l Guloa!
i pal) A 2] Slage Jislal 75n el Gila Gas maa ] sl (elaa) Uik

(1998 3 5an). 5Ll

e
High energy Low energy
Short wavelength Long wavelength

Gamma X-rays Ultraviolet Infrared Micaowave |[FM ™ Short- AM
rays ays Fays wave
107 107 107° ____10% 10% 102 _ 107 1 10° 10
= SR Wavelength (meters)
ik Visible light e
400 500 600 700

Wavelength (nanometers)

(2012¢0Lk) pblinal cashall (1-2) Jsi
sy caye g sl Clagey (aS) Al o gsian Al dadia) 28Ul JKET e (G ¢ gaalls
5o egaall Gl V) L) slEed lides e i) 3pb e JEiy sas 48l jsa (1 bysa

) Josit Aoy Ao ladl Clage A8 (o 7B (3000 sas cplalina g Sl 45Ul

10

www.manaraa.com



Dvaall Aa (450 Haeaal) cliia clliial e s sall Ly daalgdl 4580 4 Jw 186.300
Gligall e caly Ll sad o slall ol Wiy ¢ SloeSl Ll ol ayhall Jedy L) el g 43

(2000« calisdll). Sgn £ lad) lgie ity i

a5 Wghenie 5 el dae 40 dae JCN Ay KU cpally aag 1433 )l adl 2-1-2
355 e Al Jeaiy A 8l 4 aSatig ¢ Sall anad) 8o Lida] cans (Brdays oty (g3 (el
Gl (A Al ypall Joad Al dpaill Glacl) Eum 4030 o (el ¢ sl
O Al Gaadl e ()Spall o5 8 cleinians 5LAY) Jalas dglee A1 clling ¢ Laall () 430068
(Cones) Jall dokg jaa LA Lgia ¢ puiall Ailiall LAY (e Ao (g58ay (Fovea)s il
s (Rod) JSall dda WA i LS gl aaais 4883 Jualdil) Suais 433 o 4l e
L Al 2ol 1000071 s 5 socall lgisaboon iy 2Ll LDAN o Loin ]
Al Led Gardy Jaldill 5o Y Leasly 400 Ly )l (e A gise g (JUillyy i il

(1996¢alen) e guall Saaais i 8 Aadag 2l LAY (ge Uail a5 ¢80

Odadl
_ Eyend o
28580 Cor 7
7 A
p5d) pups //C'; \
H 11
, G
I! - A 3al } ‘\gt\\v >
22N
RN
i \\ A\
(a)

(1996¢3lea) Lyual&lly cpaall e ial (2-2) J<a
painlly sl Ssms e m Y Al Alee Baia Jal e tdgl llg s gl 3-1-2
eaial) (o A 5 Aatall A gaal) A1 g Cin o(§ Laall) Slaally o pall) ifienally
lgss st o1 ecmall (3 AlaasS s SSIV) DL ity 5L el 4de Jibnsy (53
AL Jpad 3 el g Leadl (pplad IR cra i lls oyl i am £ el Y L
(2012¢Jk) i o) ) dniial

11

www.manaraa.com



(2012¢Jk) dgs M ddee Cacay (3-2) JSs

s el Ay o i Jalse D6 aag Wil 3aa Ao i Al Jalgad) 4-1-2
b Lad Jalsall 38 (andli Sy lacy) 5l Bl oLyl Ciplas ¢ el anal
Ol camald) 3o lia) ¢ el anadl dalise o ana o adingg 1(Chagll) ) anall L]
£55 caisSu o) mnall A canall £555 (Ll B chunall Janiglly aall o Y1 A
sl 484l cdayaal) Jass )
s (LleY) mash e Lal) (ssiue o adiadg sBelial Cag ks L2
cJadl) 3y calgal¥) das (ol (gime copall Cagyh o adiagg ol S kW L3
(1996¢alan) Ldpiil) sl

S bl iy ¢ gaal) dagda aaa 6wl die bl Calis) iggudal) dagds 5-1-2
seb B 4US 8 Sl Gy Gl oyl allall ol Alglae Jof il e guall Aapuda 2083
Al e copall e acgiss el aual) (o g gaall JEY daii &y gyl sl of
tad Lo ey e Jiys (2009 cayyill) jlady!) Allal Cuall apdall 51 58 ¢ ualla
Ayl adafiy caman s (Jpall anall G (pall o el g (50 il s 13 L1
ALl U 8 g Y gl L2
Aagfine laghd 8 4aiY) s 3
(2007cplal)). elias camda (e g A e gall jalias audis .4

12

www.manaraa.com



YY) gaa) A Gusy e mhas o g g lad i Lavie g guall Galsd 6-1-2
sl Bl

Jsals Lo Wl s cband) Alaulyy (g (of 6 5uall (S z(AbSOrption) pabaisd) 1-6-1-2
Caplally il Al e US o iy mhad) Gupha o paiadl) el Aty 3lya
(Philips,2008). 2 sall

a5 A s gl g b Aol g ¢ i) 2oty g :(Reflection) gulsai¥) 2-6-1-2
¢ sally cad mhaid) aliaial Gyl o a8 die A () and ¢ suall (uSaly Ladic s (il gall
c oSl dadly Be L) ABAR)) g (el

33y uae o al e mhans o g puall i vie :(Transmission) jlwsiy) 3-6-1-2
A pa Gl 8 ol e zplal ¢ Ll oladl 8 Dy llin o and o)A Aalill (s

(1986%?)} G&}u&\)c\}é\ ‘;A Ay (e 3alall 538 (_,,A c«}d\ ‘\.c)».u

Absorption Reflection Transmission

(Michel, 1996) .L auss lealalaal sie ¢ puall ala (4-2) JSa
fel) Lere el sl i dlgall i (S
G Calias g 8yskam A0S lae Lo LD g pally ¢ suall adinal s 1 ABIEG Sga
Ll mlavad) 2Ll Jie WA e LSV A5 oSy Sy gl
e Lt Ay oSy Vs cdilide ilaladl 4 il ¢ sl 2w A8LAG Ciual Aga .
Sl jiuad) 2l Jie Dl
OSay el el canas o) anaia o) Sy Vs A0S 3l (e g gl (sx sAaina Sga .

(2000¢ saluall) . palaal) Jia 2aia o A s o

13

www.manaraa.com



e A skl mabiadl) (e g sazall Gl ol alua¥1 Gl spaas Allse e 1 glllg pgall 7-1-2
L) (et all dpadig Aga o adied dy Grad 4058 Al il g8 il Jilidl)
salag e guall Cabidall sl Jodall Ly Saat 0l Aaplall g llls ((1986¢ S5 i siesll)
ol ol ) ALY cdnis ¢ suall gal) Cilal) Galsd Jadi ed Lo le s Baina ¢ guall
Caglall il sSa o aaing 3oLl jaiae Gl conliiall Laly of Sy o) (e (el
Ofalis 23a 5 bl e eSaia) egall plll selang clgie jaliall gall gl
oo osSaiall (Sgall Cahall Galsi i LDl e (Al ¢ guall gl anlall @il S
G (Aad cagle LBl ol cagal) Jolal) GulSad) 2oy ke sm sl puallé caluay)
sing agle Jailud) o pall IS 1Y el jeday o oS 43l jeal angl ana Glla oIS 13 JUal)
Levie daine yelii o) oS0 Leild @l ) ALYl caigl (aSay adea] S janl plad) e
olasll i syl aics  (Philips,2008) jeal g le) Ao gy ¥ 3l jaias )5S
Ledlolls (g gleanll Glsll 4818 Gl Jallig ¢ )Y 2818 (ggint Al s guall (he damgal) JIskYL
Cag Lald 1 oY1y ia) lll (g5int Agum Ange 5 e puimy Sl il 13 Ll cgnyela
(5-2) IS 3 LS glaga o AaS0a s 8L sasiig Jadd o huadlly o havall Jlall ool g3
gy Dl paiall b4y S Y el 8 g age Gl S o 1Y Al ea

(20126 k). gual

Q

Jaall el oo Sl e 8ysaally ¢ Q) RS e (gsing o gim 4l an JUall o el e 3)5al

cpad¥ly i) el 45l 2 o

(Philips,2008) slua¥! osll lelal e e guall ol ik (5-2) J<s
14

www.manaraa.com



o ST adals (el el 8 Al ()60 A e dada Jald 2y Lexie 1lgt¥) Bals 1-7-1-2
OV Ciye La a6 i daiil) (58 Aiiall ol Ll o 1305 cinadl) ol )
A s s Ay 3y 5amally el b e suall AN Al ol cAalia)
(672) Ji 8 LS aan V) L Ly (5)aY) Al s ) UK i s 1Y) 2 Lalay
(Philips,2008)
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Candles 1900 — 2500
Tungsten filament lamps 2700 — 3200
Flucrescent lamps 2700 — 6500
High-pressure sodium (SOM) 2000 — 2500
Metal halide 3000 — 5600
High-pressure mercury 3400 — 4000
Moonlight 4100

Sunlight S000 - 5800
Draylight (sun + clear sky) 5800 - 6500
Crvercast sky &000 - 6200

(Philips,2008) : jxadll
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