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אא 
  

(7-1)   

אאאאאא
א א א    א א א אא

אKאאאאאאK 

אאאאאאאאא،אא
א אאאא אא א  א אא
א אK Kא         אא א 
א א K א    א א א  ، 

אאK 

 

(7-2) אא 
(7-2-1)אא  Luminous flux 

FΦEF)Eאאאא
אאאא،،אא

אKאאאFLumenEFLmEא
אאאאאFwattEW 

 

         1 Lumen     =    0.0016  watt         (7-1) 
or      1 watt       = 681  Lumen              (7-2) 
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(7-2-2)אאאאאאא Solid angle 
FωEא(7.1)אאאωאאW 

 WAZ 
 rZ 
cZא 

אא אא (steradian) ،א (sr)،
(steradian)אאאאFאא

א1=ωA=r2Eאאωאאאאא
אאAK 

 אא א   ω (st) π4א    א 
rπ4A 2=FאאאE 

r

C

A

 
אF7.1Eאאאω 

 
(7-2-3)א(Candela) 

 (cd)א  (candela power)אא
 (cp)אא (Luminous intensity) 

)37(steradian
r
Aω 2 −=
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(7-2-4)א (Lumen) 
     (Lm) א א   Kא  א     א

Fאא Eא  ،  אאא ،אא
אאא(steradian)،אFאאEK 

א (7.2)אאK 
 

 
 

א(7.2)אאא 
 

(7-2-5)א (Quantity of  light) 
 QאאFאאE

،W 

 
4)(7hr.Lmt.ΦQ −=
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א JFLm-hrEאא
Fא JE 

(7-2-6)א(Luminous intensity) 
(I)אאאאאFΦEא

אW 
5)(5)candela(Lm/srω

ΦΙ −= 

אאאא
אאאא

( mean spherical candela –power) MSCPK 
(7-2-7)א (Illumination) 

 (E)אאFEאא
אאאW 

 
א (Lux =  lm/m2) 

(7-2-8)א (Luminance) 
(L)אאאאאא

אאאW 

 
W  SZאאm2 

(7-3)   قانون التربيع العكسي  
א(7-6)אא

אW 

6)(7LuxΑ
ΦΕ −=

)7(7mcdS
ΙL 2 −=
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א(7.3)אא،א
אאאאא،אא

אא،אאא
אאאא،אא(7.4)

א(7-10) 
 

E= 1/4 Lux

E=1/9 Lux

1 m

2 m

3 m

E=1 Lux

نقطةالإضاءة
 آنديلا١مصدر 

 
  אאא) 7.3(شكل ال

  

)31(5
h
θCosΙ

Ε

)21(5
d
θCosΙ

Ε

2
1

3

B

2
1

B

−=

−=

 

)11(7Lux
r
ΙΕ

)10(7Lux
r
Ι

rω
Ιω

Α
ΦΕ

)9(7mrωΑ

)8(7cdω
ΦΙ

2

22

22

−=

−===

−=

−=
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h

B C D

d

1θ

2θ
3θ

1θ

A 
א(7.4)אא 

W 
EpZא P 

 

(7-3-1)אא  

F١E 
אאא10 mא5 mא

א 200 cdאKאא
אאאK 

א 
אאאאא

2Kאא 
  

C)(L

θCosΙ
Ε

1

2
1

1L
=  الاستضاءة نتيجة المصباح الأول                                                                 

θ2  
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10 m 10 m5 m 5 m

A    B    D

C

5 m

L1 L2 L3 L4

1θ

2θ

 

  (7.5)شكل ال

15.8/5θm15.8155CL 1
22

1 ==+= Cos 

Lux0.253
15.8

/15.85x200
Ε 21L ==  

C)L(
θCosΙ

Ε
2

2
2

2L =                                        الاستضاءة نتيجة المصباح الثاني 

2
1

θosCm2555CL 2
22

2 ==+= 

Lux2.83
)2(5

2/1x200
Ε 22L == 

  אLux3.082.830.253EE 2L1L =+=+=  
     א2 = א x 3.08 =6.16 Lux  
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(2) 
א 100 mא200 cdA400 cdB

אAא10 mאB20 mKא
אאאאK 

א 

50 m 50 m

10 m

20 m

L2

L1

C

1θ

2θ

  
 (7.6)شكل ال

 

 

 
Lux10.015

51
51/10x200

Ε 21L ==  

 

 
Lux0.051

53.9
53.9/20x400

Ε 22L ==  

אLux0.0660.05110.015EE 2L1L =+=+= 

51/10θCosm515010C)L( 1
22  

1 ==+=

53.9/20θCosm53.95020C)L( 2
22 

2 ==+=
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 (7-4) א 
אאאאאא

אאאKK
אאK 

١ J א (Filament lamps)W 
 J אא Incandescent lamps 

 J א א Tungsten halogen lamps 
 Jאא Reflection lamps 

٢ J אאF(Gas-discharge lamps 
 J א Fluorescent lamps 

 J אאאא 
 Low pressure sodium lamps (SOX) 

 Jאאאא 
 High pressure sodium lamps (HPS) 
 Jאאאא 
 High pressure mercury lamps (HPM) 

 Jאא Metal halide lamps 
 

 (7-4-1)אא (Incandescent lamps) 
 אאאא،K

אאאאא(7.7)
אאKאאאאאא

21lm/wאאאאאאא
אאKאאאאK 
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(7.7)אא 

 

(7-4-2) א (Mercury lamps) 
  א  א   ،    א(bulb) ،א

 אF   Eאא אאא א
אאאאאאא

Kאאאאא
א (Fluorescent-mercury lamps)א(7.8)K 

 
(7.8)אא 

 
 (7-4-3)א (Fluorescent lamps) 

אאא،
(7.9)א(ballast)

(7.10)K(7.11)אא 
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א(7.9)א 

 
א(7.10)אאא 

 
(7-5)א (Road lighting) 

אאאאאאאא
אא،אאKאאאא

אאאאאאK
אאאKאא،אאא

،אאא،אאאאא
אאאא،אאאאא

אאK 
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 (7-5-1)א 

אW 
١ Jאא(Series system) 

אא  א אא א، 
אאא (constant-current transformer)א

אא (7.13) 
אאאW 

 J  אא א אאא א    
אאאאא 

 J אאאאא 
        א א   2.4 kV  13.2kV

      6.6,7.5,15,20  א  א א K
א    אא א א א    K   

Fאאא1%אא
20%E 

٢ JאאאFMultiple systemE 
אאאאאאא

אא،אאאאא،
אאאאאאא
א(7.14)K 
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א(7.11)אא 
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א(7.12)אאאא 
אאא 200 watt 

 

 
א(7.13)אאאא 
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א(7.14)אאאא 

 

 (7-5-2)א 
אאאאאאא 

١ Jא 
(7.15)אאאא 

 
W  Ε pZאP 

   ΙγcZאאא Pאא γ،  C 
   nZאא 
   hZאא 

א،אא،אא
אFIsolux diagramEא(7.16)א

אאאhאKאאאא
K 

)41(7γcosn h
Ι

Ε
3

2
γc

p −∑=
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אאאאW 
 

W
  

W 
Εr Jאא P 

 nZאא 
 ΦZאא 

  aZאאאא 
א 

  hZאא 
 

 
א(7.15)א P 

٢ Jא 
  אאאW 

  
W ΕpZא 
  NZאא 

)51(7
h

naΕΕ 2rp −Φ=

)61(7N
Ε

Ε
p

av −∑=
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א(7.16)א 

אאא،אא
אW 

 
 

W 
W   Zא 
 SZא 

     η =א 

)71(7SW
Φnη

Εav −=
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אאאאאאאK
אאאW 

 J א hאא(7.17b)K  

4
hאZ 0.075 

h2
3אZ 0.32 

אא 
η= 0.0725+0.32= 0.395 

 Jאאγ 1
،γ 2

 
א(7.17a) 

56.5

14
01

2

01

1

2
3
4

tan

tan
==

==

−

−

h
h
h

h

γ

γ
 

א(7.17c) 
141

o=γאZ 0.075 
56..5

o

2
=γאZ 0.32 

אא 
η= 0.0725+0.32= 0.395 

  
א(7.17a) 
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(7.17b) 

 

 
א(7.17c) 

א(7.17)א 
 

F3E 
אאא(7.18) א10א mא

4000א Lmאאא(7.19) א
אא Pאא a=0.187 
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אW 
אאאPאא (0.6h) 6 m،א

FA-AEאאאא(7.19)،א
אh 

K

20 m

5 m
P
6 m

10 m

L1 L2 L3

 

א(7.18) 
L1 to P =25 m =2.5h 
L2 to P =5 m =0.5 h 

L3 to P = 15 m= 1.5 h 
א(7.19)אאא 

EL1 = 3% of Emax  
EL2 = 53% of Emax  
EL3 = 13% of Emax 

אא P 
Ep = EL1+ EL2 + EL3 

     =3%+53%+13% 
     =69% 

 

uxL74.8
10

40000x0.187
h

a
Ε

2

2max

==

Φ=
 

אא  P 
Ep =0.69 x 74.8= 51.6  Lux 
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F4E 

אאא(7.20)
אא(Emax / Emin ) 0.2אאאא10 m ،

אא(7.21) 
 

S

12.5 m
10  m

 
א(7.20) 

אF7.19E 
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א(7.21) 

א 
אאאאאא hא

A-A (2.5/10) hאB-B (10/10)hא(7.20) 
 L2L1אאW 
Ε0.2)L2(Ε)L1(Ε maxminmin ≥+ 

  
אאאאΕ0.1 max

אא ١٠%אאא A-A , B-Bא a, 
bKאאאאאאא

א b 
S/2 = 1.5h 
S = 3 h  
    =30 meters 
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F5E 
אאאא10m2.5 mא

אאLm40000אאאאW 
 J אאאא(7.22)א 

 Jאאאאא(7.22) 
 Jאאאא(7.22) 
א 
 J אא(7.17b) 

     
17.0

3.0

5.00

25.10

=

=

→

→

η
η

h

h 

אא     13.017.03.0
25.15.0

=−=
→η hh

 
אאאW 

 

-2.5
-025h

0
0

5 m
0.25

12.5 m
1.25h

30 m

 
א(7.22) 

SW
η

Εav
Φ= 

Lux23.130Χ7.5
40000Χ0.13Εav == 
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 Jאא(7.17b) 

17.0
075.0

5.00

25.00

=
=

→

→

η
η

h

h 

אא245.017.0075.0
5.025.0

=+=
→η hh

 

אאאWSW
η

av
Φ

=Ε 


Lux43.530Χ7.5

40000Χ0.245
Εav == 

 Jאאא،א 

Εav = 23.1+ 43.5= 66.6  Lux 
 

F٧ J٦Eאאא 
     א א  א א א אא 

אא(7-1)אא،אF
אא70) 90 cmE 

אאאW 
١ J 
٢ J 
٣ J 
٤ J 

 

(7-6-1)אאאאFאE 
אאאאאאאא

אא 

 
WEZאאאLm/m2  

  AZאאm2 

  ΦZאאא 

)187(
A

LLFηn
Ε −

Φ
=
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 ηZא 
  LLFZא 

  nZא 
אאא(7-18)אאאאW 

אאWא(7-1)א
אאK 

אאWא 
 

    אאא 
אZ 

    אאאאא  
 

אאאא(7.22)אאא،
אאאW 
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(7-1)אא 

א 
א

FE 
א 

א
FE 

١ J  ٦ Jאאאא  

 300  1000 

 300  20 

 1000 אא 500 

א 150 אאא 50 

 300 ٧ Jא  

א 300 אא 300 

٢ J   100 

 500  2000 

 70 א 300 

 1500 א 1000 

 100 א 300 

 100 א 1000 

٣ J  א  

א 300 א 200 

אא 700 א 30 

אא 200  1000 

٤ Jא   5 

 1500 300 א 

 2000 W 1000 

٥ Jא   10000 

א 300 אא300 א 

אא 1000 א 30 

א 1000   

٨ Jא    

א 300 אא 300 

 200 א 1000 
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א 200   

 200   

٩ J١٣  א Jא  

א 300 א 300 

 300 א 150 

א 200 א 300 

א 300  500 

א 200  1000 

 750  10000 

300 א  1000 

١٠ J   500 

א 700 ١٤ J  

א 500 אא 500 

 500 א 300 

 700  1000 

 700  500 

א 700  700 

١١ Jאא
א 

 א 1000 

 800 ١٥ Jאא  

א 300 א 300 

א 300 אא 
 

 

70 
 

1000 
1000 

(7-1) 
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א 
א
FE 

א 
א
FE 

אFE 300 אא 
 

 

70 
 

1000 
1000 

אאא
 

300  750 

١٢ Jא
א 

 א 
א 

 

1000 
 

1200 
400 

 3000  500 

 100  
 

200 
700 

 700 
 

 500 
 

١٦ J   300 

 300  100 

 750 א 250 

 500 א 100 

 700 FאE10 

א 500  150 

 100  500 
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مستوي التشغيل

hCC

hRC

hFC

 
אF7.22Eאאאא 

 

WxL
WL

h5CCR cc
+= 

WxL
WL

h5RCR RC
+= 

WxL
WL

h5FCR FC
+= 

W  hCCא CCRאא 
  hRCא RCRאא 
 h Fcא FCRאא 

אאאאאא
אאאאאאK 

אאWא 
אאאא 

 Jאא   Jא   Jא 
 Jאאא  Jא 

 Jאא 
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אאאWא 

ηLLF
AΕN Φ= 

    אא  
אא = א 

 

(7-6-2)אאא 
F6E 

   8 m x 12 m   א 15 אא  א
א100 Lm/m2אא אא 1600 LmK 

א 
אאאא

Lm 24000 1600x 15 = 
אאאאא 

Lm9600100x12x8 = 
א = 9600/24000 = 40%  

 
(7) 

א א א א א  אא אא   א 12
W150 12 80 Wאא

אW 
 Jאא 25% א 

 Jאא, 15 Lm/W  40 Lm/W 
 Jאא 

א 
אאא12X 150 = 1800 W 

אאא12(80 + 0.25X80) = 1200 W 
אאא600 = 1200– 1800א W 
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א Aאη،אא 
 

m
Lm/Αη27000Α

η15X150X12
Ε 21 ==       א  

2
2 mLm/Αη38400Α

η40X80X12
Ε ==א   

אא%4242.027000
2700038400 or=−= 

 
F8E 

א 120m x 60m אW1000
אאא12א   40 %

 א   א א א א 1000 א Lm/m2
אאw .30 Lm/אאK 

א 
א  = 120 X 60 = 7200 m2 

א7200 = א X 1000 =  7.2 X 106  Lm 
 40 %אא 

א7.2 =                     א X 106 /0.4 =18 X 106  Lm 
א18=    אX 106 / 12 = 1.5 X 106  Lm 

אא = 30X 1000 = 3 X 104   Lm 
א        =     1.5X 106 /  3 X 104  =  50  
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F٩E 
אאאm30 m x 20 mX8א

א 5 m א  144 Lm/ m2 
 JאZ0.6 JאZ0.75 JאאאאZ1 
 JאZ  13 Lm/watt 300 watt 
 JאZ  16 Lm/watt 500 watt 

אאאאאאא 
א 

p.η
Α.E=Φ                             

Lm1920000.75X0.6
144X20X30Φ == 

500 W אא   = 500 X 16 = 8000   Lm 
500 Wאא         = 192000/8000 =24 

300 W אא    = 300 X 13 = 3900  Lm 
300 Wאא          = 192000/3900 =49 

 

  אא  א א300 אW   ،א אא 
500W 46אא5m

א(7.23) 

5 m

30 m 
א(7.23)  

  
  
 


