
ISSN 2075-4272  . :                1 (26)’2014 

 

178 

 543.421:621.38 

.  ( . . , .), .  ( . . , .) 
 « », .  

 
E-mail: Vovna_Alex@ukr.net, zori@kita.dgtu.donetsk.ua 

 
 

 
.  

,  
,  

 – .  
:  

 
 0,09 .%,  4,5  

 (  0,4 .%). ,  
 0  4 .%  0,2 .%, 

 – . 
: , , , , , . 

 
,  

,  
.  

 
,  (  [1],  [2],  

.),  
.  

, ,  
 [3], 

. , 
 
 

. 
 

 
 

,  
, . 

: 
–  

; 
– ; 
–  

; 
– . 



ISSN 2075-4272  . :                1 (26)’2014 

 

179 

 
 

 [1], : 
– , 

 Lms34LED  Lms36PD ,  
 34 ; 

–  
,  Lms38LED  Lms43PD ,  

 34 ; 
– , : ;  

;  
 Lms34LED  Lms38LED. 

–  12-  
 USB  (Arduino DUE). 

 ( ) 
 ( )  [4]  [5]  

.  
.  

, : 
1. ,  
  –  Lms34LED – Lms36PD     1,0; 
  –  Lms38LED – Lms43PD             0,77; 
2. ,          20; 
3. ,       500. 

 
 

. ,  
:  

; ;  
.  

, .  
 

 [6]: 
 

,300exp
1

0 T
KTII     (1) 

 
 0I  –  3000 ; 

      1T  – . 
 (  100 )  

.  
, , 

  (LED34)   (LED38) [7]  
.  

    
 +5  +35 ,  1.  1 

:  –  
;  – ;  –  

   



ISSN 2075-4272  . :                1 (26)’2014 

 

180 

: 
 

,expexp 0
1

0
00

1

0
0 CDCDCDCDCD k

T
TTUU

T
TTUU   (2) 

 
 0UCD  –  0T ,   

353080T  25,8350UCD ,   303030T  

 2,7300UCD ; 

        1T  –   LED34 831T ,   LED38 
951T ; 

       CDU0  – , 
 CDk0  0UCD , 

  60,00CDk ,   – 61,00CDk . 
 

0 5 10 15 20 25 30 35
,2,0

3,0

4,0

5,0

6,0

7,0
UCD, B

  PD36   PD43

 
 1 –  

   +5  +35  
 

 
   [1]  

, .  
 

 12 .  
.  20  

 500 .  
. 

 
 

.  
.  

 
 (LED34)  (LED38)  



ISSN 2075-4272  . :                1 (26)’2014 

 

181 

 +5  +35 ,  2.  
 2 :  –  

 ( ) LED34;  –  
 ( ) LED38;  –  

: 
 

,0 TkUU LEDLEDLED     (3) 
 

 B,65,3340LEDU CB/036,034LEDk  –   LED34; 
      B,57,2380LEDU  CB/034,038LEDk  –   LED38. 

 

0 5 10 15 20 25 30 35
,1,0

1,5

2,0

2,5

3,0

3,5

4,0
ULED, B

  LED34   LED38

 
 2 –  

 +5  +35  
 

:  
,  

 
: 

 
,,, 44 UUUKKU CDLEDLEDC   (4) 

 
 4  – ; 

       ULED  – ; 
       LEDC KK ,  – ,  

; 
  51,2 , 2,3LEDK ,   2,2 , 4,2LEDK ; 

       U  – ,  
;   

53,1U ,   .42,0U  
 

   



ISSN 2075-4272  . :                1 (26)’2014 

 

182 

 +5  +35 ,  3.  3 
:  –   

 +15  +35 ;  –   LED38; , 
 –  

  , , : 
 

,3
3

2
210 TaTaTaaU     (5) 

 
 ,33,2020a  ,/11,891a  ,/047,2 2

2a  3
3 /787,0a  –

  
 + 5  +35 ; 

       ,32,1680a  ,/91,481a  ,/182,1 2
2a  3

3 /426,3a  –
 . 

 

0 5 10 15 20 25 30 35
,

0,2

0,4

0,6

0,8

1,0

U , B
 (  )  (  )

 
 3 –  
  +5  +35  

 +15  +35 ) 
 

 –  
 +5  +35 ,  

  .  
   ( . . 3), 

 (5).  
 UT71C  

 USB- .  
0,5 . 

 T  
  (U )   (U ),  

 U  U , : 
 

,UUU      (6) 



ISSN 2075-4272  . :                1 (26)’2014 

 

183 

 
 U  –    

; 
      U  –   ,  

,  
; 

      U  – ,  ( . . 3). 
 

. 
   

 +15  +35  
 4. 

 

,15 20 25 30 35

0,01

0,01

0,02

0,03

0,04

0

0,02

0,03

0,04

U , B

 
) 

,15 20 25 30 35

0,01

0,01

0,02

0,03

0,04

0

0,02

0,03

0,04

U , B

 
) 

 4 –   )   ) 
 

 +15  +35  
 



ISSN 2075-4272  . :                1 (26)’2014 

 

184 

 
   [8, 9]: 

 
,UUUU    (7) 

 
 K  – ,  1; 

      U  – ,  0 . 
 

 5. 
 

,15 20 25 30 35

0,01

0,01

0,02

0,03

0,04

0

0,02

0,03

0,04

U , B

 
 5 –  

 
 

 
 U ,  %0 .

4 const ,  
: 

 

,1ln1
0

4 U
U

k
    (8) 

 

 
1.%51,0k ; 49,00U  –  

. 
 U ,  4 , 

 
4 .  

 +15  +35 .  
,  +15  +35  

 6. 
 
 



ISSN 2075-4272  . :                1 (26)’2014 

 

185 

,15 20 25 30 35

0,10

0

0,10

4, 
.%

0,20

0,20

 
 6 –  

,  
+15  +35  

 
 

,  +15  +35  
. . 6), : 

–  (25 5)  
 

 0,08 .%,  95,0  

 %04,02/08,0 .
.4 ,  5  

 (  
 0,2 .%) [10]; 
–  +15  +35  

 
0,17 .%,  95,0  

 %09,02/18,0 .
.4 ,  4,5  

 (  0,4 .%). 
,  

,  
 [10]. 

 
1.  

, : 
– ,  

; 
– , :  

; ;  
 Lms34LED  Lms38LED; 

–  12-  
 USB  (Arduino DUE). 

2.  



ISSN 2075-4272  . :                1 (26)’2014 

 

186 

,  
,  

,  –  
.  

 
. 

3.  
:  

 0,09 .%,  4,5  
 (  

0,4 .%). ,  0  4 .%  
 0,2 .%,  – 

. 

 
1. , .  

/ . , . , .  //  
. : «  

». – , 2013. –  1(24)’2013. – . 222 – 229. 
2. , .  

 / .  //  
. : « ». – , 

2010. –  19 (171).– . 41 – 47. 
3. .  

 / . , .  // 
 

. – , 2013. –  33. – . 119 – 125. 
4. . 82534 U. ,  G 01 N 21/35.  / 

. , . , . , . ;  
» ( ). –  u201304754; . 

15.04.2013; . .  15  12.08.2013. 
5. . 84219 U. ,  G 01 N 21/00.  

/ . , . , . , . ;  
 « » ( ). –  u201305529; 

. 29.04.2013; . .  19  10.10.2013. 
6. , .  / . ; . . . . . – 2- . .: 

, 2008. – 496 . 
7. LED Microsensor NT [ ] / Mid-infrared LED-PD optopairs. – 

. – : http://ru.lmsnt.com. – :  2014. 
– . . 

8. Okajima, H. Measurement of methane gas concentration using an infrared LED / H. Okajima, 
S. Kakuma, K. Uchida, Y. Wakimoto, K. Noda // International Joint Conference Digital Object 
Identifier: 10.1109/SICE.2006.315585. – 2006. – PP. 1652 – 1655. 

9. . 91795 2. ,  G 01 N 21/35.  
 / . , . , . , . ;   

 « » ( ). – 
 a200906379; . 19.06.2009; . .  8  25.08.2010. 

10. . , : 
 24032:2009. – [  2009-02-01]. – .: , 

2009. – 24 . 



ISSN 2075-4272  . :                1 (26)’2014 

 

187 

References 
1. Vovna, A.V, Zori, A.A. and Lizan, I.Ya. (2013), “Development and research of the methane 

concentration meter with hardware temperature compensation”, Naukovi praci Donec'kogo 
nacional'nogo tehnichnogo universytetu. Serija: «Obchysljuval'na tehnika ta avtomatyzacija», 
vol. 1, no. 24, pp. 222-229. 

2. Vovna, A.V (2010), “Developing of the method of compensation of coal dust for the infra-red 
meter of methane concentration”, Naukovi praci Donec'kogo nacional'nogo tehnichnogo 
universytetu. Serija: “Obchysljuval'na tehnika ta avtomatyzacija”, vol. 19, no. 171, pp. 41-47. 

3. Molokovskij, I.A. and Turupalov, V.V. (2013), “Hardware-software system for network 
maintenance center of special purposes”, Naukov  prac  Donec'kogo nstitutu zal znichnogo 
transportu Ukra ns'ko  derzhavno  akadem  zal znichnogo transportu, vol. 33, pp. 119-125. 

4. Vovna, .V., Zor , .A., Koren v, V.D. and Khlamov, M.G. State Institute of Higher 
Education ”Donetsk National Technical University” under Ministry of Education and Science 
of Ukraine (2013), Sposib vymirjuvannja koncentracii' gaziv [Method for measurement of the 
gases concentration], State Register of Patents of Ukraine, Kiev, UA, Pat.  82534. 

5. Vovna, .V., Zor , .A., Koren v, V.D. and Khlamov, M.G. State Institute of Higher 
Education ”Donetsk National Technical University” under Ministry of Education and Science 
of Ukraine (2013), Prystrij dlja vymirjuvannja koncentracii' gaziv posib vymirjuvannja 
koncentracii' gaziv [Device for measurement of the gases concentration], State Register of 
Patents of Ukraine, Kiev, UA, Pat.  84219. 

6. Shubert, F. (2008), Svetodiody [The LEDs], Translated by Junovich A., FIZMATLIT, Moscow, 
Russia. 

7. LED Microsensor NT (2014) Electronic Resources: finding resources by subject [Online], 
Retrieved from: http://ru.lmsnt.com (Accessed 10 February 2014). 

8. Okajima, H., Kakuma, S., Uchida, K., Wakimoto, Y. and Noda, K. (2006) “Measurement of 
methane gas concentration using an infrared LED”, International Joint Conference Digital 
Object Identifier: 10.1109/SICE.2006.315585. – 2006. – . 1652 – 1655. 

9. Vovna, .V., Zor , .A., Koren v, V.D. and Khlamov, M.G. State Institute of Higher 
Education ”Donetsk National Technical University” under Ministry of Education and Science 
of Ukraine (2010), Sposib vymirjuvannja koncentracii' gaziv [Method for measurement of the 
gases concentration], State Register of Patents of Ukraine, Kiev, UA, Pat.  91795. 

10. Ukraine Ministry of Coal Industry (2009), 24032:2009. Pribory shahtnye gazoanaliticheskie. 
Obshhie trebovanija, metody ispytanija [24032:2009 Mine gas analysis instruments. General 
requirements, test methods.], Ukraine Ministry of Coal Industry, Kiev, Ukraine. 

:    : 
03.03.2014 .      . . , . . 

. , .  
 « » 

 
.  

.  
,  

,  
 – .  

:  
,  0,09 .%,  

4,5  (  



ISSN 2075-4272  . :                1 (26)’2014 

 

188 

 0,4 .%). ,  0  4 .% 
 0,2  .%,  – 

. 
: , , , , , . 

A.V. Vovna, A.A. Zori 
Donetsk National Technical University 
Optical measuring methane concentration hardware and software for temperature drift 
compensation. In conditions of coal mines and the presence of an aggressive environment, a large 
number of destabilizing factors affecting the result of the measurement (temperature, dust, 
humidity, etc. ) are not allowed to date to create a fast gas analysis meters with the necessary 
accuracy and performance of metrological reliability. Largely this problem may be solved using the 
latest optical control systems in methane concentration in the underground workings coal mines, 
which are based on modern information and measurement technology. Consequently, the 
development and implementation of optical measuring instruments for monitoring the concentration 
of gas components of real-time with the metrological characteristics required in an atmosphere of 
coal is an important issue. Designed and implemented an experimental model of optical methane 
concentration meter. The sample consists of measuring and compensating optical channels used to 
implement a compensation algorithm dusty coal mines atmosphere. Also included in the sample 
composition analog measurement channels, which has in its composition: driver for LEDs; 
synchronous detector; normalizing amplifier with analog temperature drift compensation LEDs. 
Measuring the information arrives on four 12 - bit analog - to-digital converter with a record of 
data to a PC via USB port (Arduino DUE). Provides a method for hardware and software 
compensate for temperature drift of the optical measuring instrument, which is used for hardware 
compensation as the temperature-sensitive element LED voltage drop which is proportional to the 
temperature change, and for the compensation program - temperature sensor. To implement the 
program of compensation used conversion temperature characteristic of experimental sample 
output voltage measuring channels. Hardware and software implementation of the developed 
method has allowed to increase its accuracy : the value of the additional measurement error due to 
the methane concentration change in temperature was not more than 0.09 vol.% which is 4.5 times 
less than the required value for the development of technical specifications for the meter (less than 

 0.4 vol.%). At the same time, in the range of measurement of methane concentration from 0 to 
4 vol.% basic absolute error should not exceed  0.2 vol.%, and an additional error – twice the basic 
error of measurement. 
Keywords: measurer, methane, method, compensation, temperature, accuracy. 
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