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135.50 Million 
KLOE 

39.51 Million 
KLOE 18.1% 

  4.4 
  3.4 
52.4 
21.7 
 

11.0% 
  2.8 
  4.6 
  1.2 
54.2 
 
 
 
26.2 
 

  7.3% 
  1.5 
  7.6 
  0.4 
 
 
 
51.2 
 
 
 
 
 
 
32.0 
 

79.68 Million 
KLOE 

     88.2%                              95.7%                               97.9% 

KLOE: kiloliters of crude oil equivalent 
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Incandescent 

 
Fluorescent 

 
HID 

 
Solid State 

 

Incandescent 
 

Tungsten 
halogen 

 

Linear 
 

 

Compact 
 

Mercury 
vapour 

 

Metal 
halide 

 

High pressure 
sodium 

 

Low pressure 
sodium 

 

LED 
 

T5 T8 T12 



1879     1938     1940     1959     1960     1970     1978    1980    1994     1995     2002    
GLS       T12   HPL/ML   HAL     SON      MH         T8  CFL  HPI  CDM      T5       SSL 
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MR-16 LED  

AR-111 LED  



T12  40W 
T9  38W  

T8  36W T8  32W T5  28W 
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� T5 High Efficiency 
� One ballast fits for all single (1 - 1x14/21/28/35 Watt) 
� One ballast fits for all twin (1 - 2 x14/21/28/35 Watt) 
� 1 - 3x14 W 
� 1 - 4x14 W 
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5-26W  
27-40W  
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 Courtesy to Philips Lighting 



�

�

�

�

�

�

�

�

�



�

�

�

�

 

•

 
 
 



77 

φ ����



•
•
•
•
•
•
 

78 

79 



80 

81 



82 

83 



84 

85 



 



 
 

  
L-EX 2600~3150K  
WW-EX 3200~3700K  

W-EX 3900~4500K  
64.0 lm/W 

N-EX 4600~5400K   
CW-EX 4600~5400K  

62.0 lm/W 
24  

(65 )  

D-EX 5700~7100K  60.0 lm/W 

L-EX 2600~3150K  
WW-EX 3200~3700K  

W-EX 3900~4500K  
74.0 lm/W 

N-EX 4600~5400K  
CW-EX 4600~5400K  

72.0 lm/W 
24

(65 )  

D-EX 5700~7100K  70.0 lm/W 

UGR 19.0 
Ra 80.0 
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lux 
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