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MODERNIZATION OF ULBRICHT PHOTOMETER WITH DIGITAL PHOTO SENSOR 
Krassimir Velinov, Venko Voivodov 
University of mining and geology "ST. IVAN RILSKI"   E-mail: candela@mail.bg     http://lighting-bg.eu/ 
 
ABSTRACT. The report describes the Ulbricht sphere in measuring the luminous flux of light sources and luminaires, which was built in UMG "St. Ivan Rilski using 12 
digital photosensor installed on the surface of the sphere. Sensors are microprocessor-based devices with integrated 16-bit  ADC. system is connected to a power 
meter HM8115-2. specialized software has been developed under DELPHI, which controls the measurement system and generates reports of measurements. 

 
Keywords: Optimization, LED, luminaire, light distribution 
 

 
 

 –  
.  

 
 [1].  

 –  
.  

. 
 

,  
 

.   /L/  
 ( . 1). ,  

,  / / 
.  

,  
 / /.  / /  

 / /  
.  

, . 
, -

,  
.  

,  
.  

 – 
,  

.  
, ,  

 
.  

 
 – 0.98,  

 300 – 800 nm.  

 
. 1. 

 
 

,  
 

. 
 

. 
 

.  

mailto:candela@mail.bg
mailto:candela@mail.bg


23 

  
:  

 
0gE E E  , 

 gE ,  

, 0E  –  ,  
 

. 

 
. 2.  
 

 g  
, . -

 
. .  0E  

 : 

0 2(1 )4
E

R
,    (1) 

 
  ;  

        -  
; 

      R  - . 
 

 
, ,  
, ,  

,  
.  

 
 
 

 0E .  
-

.  
. -

: 
 

0 . 2(1 )
E

R
       .

0 . 2(1 )
E

R
 

 
 

: 
 

0 .
. .

0 .

 .    (2) 

 
,  

 ( ),  
,  

,  
.   

 
       ,,O ” ,, .  

”  
 – 2 . 

 
 100W,  

,  
”.  

 
 

. , -
 

.  (1) , 
 
 

. . 3  
 2 . 

0

200

400

600

800

1000

1200

0,8
5

0,87
0,8

9
0,91 0,93

0,9
5

0,97

 

E=
f( 

 )

 
. 3 
 

, 
 

 0.93.  
,  

.  
 
 

. . 
 

 
-

,  
 (  

). 
 

 – . 



24 

 
 – .4 .5. 

 
. 4 

 
. 5 

 
-

 TSL2561.  
-

 16  
 16 

[3] ( . 6).  
.6 .  

 
. 8 .  

 
 

,  
.  

,  I2C 
.  

 (  
)  CMOS 

 
 20-

 (16- ) ( . 7). 
-

,  
 

. 
 

 
 

 RGB  [4]. 

 
. 7.  

. 8.  
 

.  

 
. 8.  

 
 
 

 HM-8115-2 ( . 9). 
, ,  

,  
 

 [5]. 

 
.9 
 

 
. 

 DELPHI. . 10.  
.  

 

 
.10 



25 

 – U,  – I,  
 – P   -    15 

. . 11 – 14  
, . 

100

2100

4100

6100

8100

10100

12100

14100

16100

18100

20100

1 2 3 4 6 7 8
120

170

220

270

320

370

F f(t)

P f(t)

 
.11.  

400W  
 

0

500

1000

1500

2000

2500

3000

,  lm

,  …

 
.12.  70W 

 

34

39

44

49

54

59

64

0
300
600
900

1200
1500
1800
2100
2400
2700

0 1 2 4 5 6 7 9 10
 

F 
f(t)
P 
f(t)

 
.13.  70W 

 
 

34

35

36

37

1530
1630
1730
1830
1930
2030
2130
2230
2330
2430

0 1 2 3 4

 [W
]

. 
 [l

m
]

 [min]

F 
f(t)
P 
f(t)

 
.14.  

 35W  
 

 
1.  

 20% 
 

.  
 20%.  

 
.  

 
2.  

(50  70W) .  
. 12. ,  

 50% ,  73%  
.  

 
 

 
[1]  ,  

,  “ . 
”, 19-20.10.2011.  “ . 
”, 2011 . 

[2]   EN 13032-1,2:2005, . 
 

. 
[3] Texas Advanced Optoelectronic Solutions Inc., TSL2561, 

LIGHT-TO-DIGITAL CONVERTER 
[4] ,  

 RGB , III  
2011 

[5] Hameg HM8115-2, Programmable AC Power Meter, 
http://www.testequipmentdepot.com/hameg/powersupplies/
hm81152.htm 

 


	Минно-геоложки университет "Св. Иван Рилски", 1700 София, E-mail:
	University of mining and geology "ST. IVAN RILSKI"   E-mail:


