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.  
   : 
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, ,  
,  
. 

 
: 1 – , 2 – , 

3 – , 4 – . 
 12.1.005-88  

 ( , / 
3). 

: ) 
 ( ),   (N 3),  ( 2S), (IV)  (S 2), 

, , . 
 )  ( ) , 

, ,  
, , ,  –  

3,65 . 
 , ,  

. ,  
.  220-

250 3,  –  20-30 3.  
 –  

20  200 3. 
  1 % , , 
 4 % .  

  ,   10  ,  ,  
   –  

, ,  
, , ,  

, . 
. 

 0,6 3,  
 – 2,0 3. , , 

  2  10-30  ( ).  
 (N 3), ,  

, ,  
. 

 (IV)  (S 2)   
 ( , )  

, , , . 
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.  
 20 3.   –  0,05  3,  

 – 10 3. 
 (VI)  (S 3)   

 S 2  
  .  

. 
 

 “ ” : 
SO2 + 2 2SO3; 
2SO2 + 2  2SO3; 

SO2 + N 2 + 2 2SO4 + N  
  SO3 2SO4 ,  

, , , , , 
. 

,  
, , .  

,  
. 

 ( 2S)   ( S2)  
, , 

 S 2, , , ,  
, .  

. ,  
 –  –  

, , .  
, , , . 

 – , , 
.  (  100 , 

 S 2).  0,04-
0,12 3;  1000 3.  

 – 0,008 3,  –  10 3. 
 2S  S 3.  

2  ) –  
, ,  

, , , 
.  

, . 
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, .  
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, ,  
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, , , ,  
.  – 0,5 3, 

 
 –  0,01 3.  

 0,5-0,8 ppm . 
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,  
. :   

0,03 ppm –  ( ) 
0,10 ppm –  

 
0,40 ppm –  
0,50 ppm –  
0,75 ppm –  (  8 )  

 (time-weighted average) 
0,80 ppm – ,  
2,0 ppm –  

 (short-term exposure limit 15 min) 
  ( , , , ) 

 (  
), , .  

 
.  

  ,  ( )  (  
),  35 %  

 – .  
 ( V)  2  0,03%,  
 –  3%. 2   

, ,  
). 

2 .  
,  

 0,07% ,  3% – 
,  8% –  

.  
.  

 ( ) CO2  
 0,07-0,1%,  

,  CO2 ,  1-1,5 %. 
 

 5.  
 

 
,  

, "  
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 ; 
 ;  
 ;  
  

 «LO ») ,  
; 

 ; 
 . 

 
 : 
 1.  

: 
) ; 
)  

; 
)  

. 
 2. ,  

2 4  
: 

) ; 
)  » 

3.  
. 

 
5.1.  

 
  
 5.1.1.  

  



11 
 

 
) .  

.  
 5.1.1.1.  

1.  ( )  
 –  0  120 3

. 

2.  ( )  – 
 0  200 3

. 
.  

 200 3,  
. 

3. , ,  
 1: 

, 
3 

,  

, 3 , 0/0 

 0  30 ±7,5 - 

 30  120 - ±25 

 4.  –  
 

 ( ) : 
  – 20 3 (1 );  
  – 50 3 (2,5 );  
  – 100 3 (5 );  
  – 200 3 (10 ).  

 
: 

  1 –  
 « »; 

  2 –  
 « »; 

  3 –  
 « »; 

  4 –  
 « ». 

5.  -20°  +50° . 
6.  (  

, , , ) , V) , 
 ( V) ) – .  
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7.  " ",  30 . 
8.  

3, . 
9.  – 1 3. 
10. 0,9  

,  1 . 
5.1.1.2.  

  
,  

. 
 ( )  

 ( ) .  
,  

 ( ) , ,  
. , , 

) .  
 

.  
. 

 
5.1.2.  

 2 
 

 ( V) .  
, 

, .  
 

 5.1.2.1.  
1.  ( V)  

 2:  
 

,  

% 

 

, % 

,  

, 3 , 0/0 

 0  1,00  0  0,25 ±0,06 - 

 0,25  1,00 - ±25 

 0  5,00  0  1,0 ±0,25 - 

 1,0  5,0 - ±25 
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 0  20  0  5 ±1,25 - 

 5  20 - ±25 

 0  100  0  20 ±5 - 

 20  100 - ±25 

 4.  –  
 ( V)  

–  0  1,00: 
  – 0,25;  
  – 0,5;  

–  0  5,00: 
  – 1;  
  – 2; 

1)  0  20,00: 
  – 5;  
  – 20; 

–  0  100: 
  – 30;  
  – 40.  

 
 

: 
  1 –  

 « »; 
  2 –  

 « »; 
5.  -20°  +50° . 
6.  

 ( , .).  
7.  " ",  30 . 
8.  

 % ., . 
9.  – 0,01 % .  0,1 % . 
10. 0,9  

,  5 . 
5.1.2.2.  

 2 
   ( V)  

 ( ) .  
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V)  

 4,2-4,3 . 
 

,  
. ,  

,  
.  

 ( V)  
.  

 
,  ( V) 

. 
 

. 
 
5.1.3.  

 -S 2 
 

 c  ( V) .  
.  

 5.1.3.1.  
1.  ( V)  

 –  0  120 3
. 

.  
 120 3,  
. 

3. , ,  
 3: 

 
, 

3 

,  

, 3 , 0/0 

 0  30 ±7,5 - 

 30  120 - ±25 

 4.  –  
 

 ( V) : 
  – 10 3 (1 );  
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  – 50 3 (5 ).  
 

: 
  1 –  

 « »; 
  2 –  

 « ». 
5.  -20°  + 50° . 
6. : 

 – ,  ( ) , , ,  –  
 5 .  

7.  " ",  30 . 
8.  

 ( ) 3, . 
9.  – 0,1 3. 
10. 0,9  

,  1 . 
5.1.3.2.  

 -S 2 
,  

. 
 

 ( ) .  
,  

 ( V) , ,  
. , , 

 ( V) .  
 

.  
. 

 
5.1.4.  

 2S 
 

 c .  
.  

5.1.4.1.  
1.  c  –  

0  50 3
. 
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.  
 50 3,  

. 
3. , ,  

 4: 
, 

3 

,  

, 3 , 0/0 

 0  10 ±2,5 - 

 10  50 - ±25 

 4.  –  
 

 ( ) : 
  – 10 3 (1 );  
  – 30 3 (5 ).  

 
: 

  1 –  
 « »; 

  2 –  
 « ». 

5.  -20°  +50° . 
6.  (  

, , ,  ( ) ,  ( V) ,  
) ) – .  

7.  " ",  30 . 
8.  

3, . 
9.  – 0,1 3. 
10. 0,9  

,  1 . 
5.1.4.2.  

 -H2S 
,  

. 
 

 ( ) .  
,  

, ,  
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. , , 
 ( ) .  

 
.  

. 
 
5.1.5.  

 -N 2 
 

 ( V) .  
.  

 
 5.1.5.1.  

1.  ( V)  
 –  0  15 3

. 

2. , ,  
 5: 

, 
3 

,  

, 3 , 0/0 

 0  5,0 ±1,25 - 

 5,0  15,0 - ±25 

 4.  –  
 

 ( ) : 
  – 5,0 3 (2,5 );  
  – 15 3 (2,5 ).  

 
: 

  1 –  
 « »; 

  2 –  
 « ». 

5.  -20°  +50° . 
6.  (  

, , ,  ( ) , ,  ( V) 
) – .  

7.  " ",  30 . 



18 
 

8.  
3, . 

9.  – 0,1 3. 
10. 0,9  

,  1 . 
5.1.5.2.  

 -N 2 

,  
. 

 
 ( ) .  

,  
 ( V) , ,  

. , , 
 ( ) .  

 
.  

. 
 
5.1.6. -

  
1.  

.  
2.  –  

 12.1.005-88.  
3.   

 ±2,5 %, . 
4.  10 . 
5.  65  1  

. 
6.  ,  10000 

. 
7. ,  8 . 

 –  
. 

8. . 
 

. 
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9. . 
 

, ,  1000 . 
10.  500 -

. 
11.  

 ( ,  
, ). 

12. ,  195  95  65 . 
13.  0,6 . 

 
5.1.7. -  

. 
5.1.7.1. ,  

,  
. 1. 

 
 

 1.  ,  
1, 2 –  ; 
3 –  " "; 
4 – ; 
5 – ; 
6 – ; 
7 – ; 
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8 – ; 
9 – ; 
10 – ; 
11 – ; 
12 – ; 
13 – ; 
14 –  ( ). 

5.1.7.2.  
1.  " " ( . 12, . 1)  

 (  2-  
),  (  

). 
2.  " " ( . 3, . 1)  

.  
 "  

" : 

 
 :0, :1, :2– ,  

 " ". 
 (  2- )  

.  
 " ". 

,  
,  " ". 

 ( )  ( )  
. 

 3-  
, ,  

. 
3.  "  

",  1  
, . 

4.  " "  
,  

 – . 
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5.2.  
 

 
5.2.1.  
1.  

, . 
2. ,  

 " ". 
.  – 

 (2 )  
". 

 
.  

,  
. 5.1.3.1, 4.  

. 
,  

 "LO ",  
. .  

 
 2- )  " ",  

, , 
. 5.2.1, 3. 

3. : 
1)  ( ) . 13, . 1. 
2) .  

: -  ( . 6, . 1),  "LO "  
, : 

 
3)  

– 10-16 .  "LO 
" , ,  

. . 
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. ,  
: 

  –  10% ; 
  –  30% ; 
  –  60% ; 
  – . 

4.  " " . 5.3.2.  
. 

 
5.2.2.  
5.2.2.1.  

. 
5.2.2.2. . . 5.1.3.1, 

4 ,  
. 

5.2.2.3.  10%  
. ,   

 "  1"  20,0 3,  
 18 3,  "  2" –  

50  45 3,  "  3" – 100  90 3  "  
4" – 200  180 3. 

5.2.2.4.  
,  

, , 
. 

 
, , , , 

. 
5.2.2.5.  

,  
, ),  

.  
, . 

 
5.2.3.  

 6: 
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5.3.    
 

 
5.3.1  
1.  

, ,  " ",  
, . 

 7: 
   

 " " 30  5.3.2 
 

 
,  
 6 . 5.2.1, 2 

 1    

  3 
 

 

 
 

 
 

 

 
1.  

. 
2. .  

. 
 

 
. 

2.  
, . .  

,  
. 

 3.  
,  

, . 
 
5.3.2.  " " 
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5.3.2.1.  " "  
 ( ) 1.  

. 
 

. 
. 

 (0,6 ± 0,2) 3 . 
1    5 . 

 1  
,  " "  

 30 . 
5.3.2.2  " ".  

 " " (  
). 

: 

 
 :0 –  

 " " 
5.3.2.3. ,  " " 

 
 ... .  

. 
5.3.2.4. . 
5.3.2.5.  " ". 

 " ". 
 " " . 

 –  "  "  
 (  2- )  " ". 

 "  ", 
. 

 
5.3.3.  



25 
 

5.3.3.1.  " ",  
 " " 2 .  

 2- . 
: 

 
 :  1–  

" 
 
5.3.3.2. , . 

,  ( . 
5.1.3.1, 4)  ( ). 

 
. 

1.  " "  
. 

2.  "  
",  1 . 

5.3.3.3.  " " .  
 " ". 

. 
 

 1 
1 : 

1)  –  –  6-21-5-82;  
, ,  

; 
2)  SO2 –  –  

 6-21-5-82; ,  
, ; 

3)  H2S –  –  
 6-21-5-82; ,  

, ; 
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4)  NO2 –  –  
 6-21-5-82; ,  

, . 
  
 5.4. -98170 

 
,  

,  
 

. 
 
 5.4.1.  . 

   
.  

,  
. , , 

, , ,  
. 

 
5.4.1.1.   

 
  

  
: 

  ( 2 ),  
.  

 . 
  H2  – ppm,  –    

. 

: 0,00 – 5,00 ppm 
: 0,01 ppm 

: ±5% 
 : 0 – 50  (32 – 122 ) 

: 1  
:±1 , ±2  
: 10 – 90 % 

: 1 % RH 
: ±5% RH 

 90:  30  
 ( )  ±2% 

  0,03 ppm 
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  LCD  
:  H2CO, ,  

.  
  H2CO  – 0,01 

ppm. 
  TWA  STEL. 
  
2  NIOSH.  

2  
.  PWR  

. 
  

2  ( ). 
 2 . 
  (0,6 ppm)  2,5 ppm  TRI 

). 
  
  HOLD  

. 
  4,5 . 
  15  

. 
 . 
  4-  ( ). 

 
,  5 ppm, 

 
, , .  

 
 

 (0,01 ppm)  (±5%) .  
, 

. 
 TWA – 

 (  8 )  (time-weighted 
average),  STEL –  

 (short-term exposure limit 15 min).  
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0,03 ppm  ( )  

0,10 ppm    ASHRAE, ANSI, 
EPA, NIOSH  

0,40 ppm   
0,50 ppm  OSHA 

0,75 ppm  (  8 )  
(time-weighted average) TWA OSHA 

0,80 ppm ,   

2,00 ppm  
(short-term exposure limit 15 min) STEL OSHA 

 

: 
TWA –  (  8 )  (time - 
weighted average); 
STEL –  (short – 
term exposure limit 15 min); 
PEL –  (permissible exposure limit); 
OSHA –  (Occupational Safety 
and Health Administration); 
NIOSH –  
(The National Institute for Occupational Safety and Health); 
ASHRAE – ,  

 (American Society of Heating, Refrigerating and Air 
Conditioning Engineers); 
EPA –  (Environmental 
Protection Agency); 
ANSI –  (American 
National Standards Institute). 

 15  
.  

,  
 0  50°  

10-90%, .  
 

 
HOLD: ,  

,  
MODE:  ,  

.  
. 
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PWR:  ( )  (  
 2 ).  

 HOLD.  
 ( ) 

MAX/MIN: , TWA, 
STEL; . 

SET: ,  
,  

, .  
UNIT:  ° C  ° F. 
BKLT:  

 HCHO, ; 
.  

!  , ,  
  . 

1. , ,  
,  

. 
2. , ,  

.  
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5.5.     
-2. 

-2  
 

.  
 

5.5.1. .  
 

.  
 

.  
 (20 ) ,  

 (4±1 ).  
 

 0,5-5,0 . .  
   25%;  

0,5   – 35%,   – 50%.  
 5-10%,  

 – 20-30%.  
.  

.  
 

, ,  
.  15-

30° ,  30-80%  90-104 . 
,  

. 
 – , 

, .  (  
, ) .  

 ( l), , 
,  

.  
 ( , , ).  

, . 
,  12,5  7; 8,2; 

8,9 . 2,  24,2 . 
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.  
.  

 
. 

:  
; , 

, , , 
.  

.  
 ( 2SO4), 

,  
.  

,  
.  

. 
: 

  – . 
,  

; 
 , . 

:  3  
uSO4  ( 6 5–N 2);  

3 – 2S;  6 6 – gNO3 g2SO4. 
 

,  
. 

, 
 . 

,  
, .  

,  
.  

. 
.  

 .  
,  

 . ,  
 8 .  
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,  2 ,  
. 

 
.  

. 
.  

,  
.  

. 
 

5.5.2.   
-2.  

-2  
 

.  
  

 
 

.  
,  

, 3. 
:  

 10  30 ,  –  
15  30 ,   
– 15  30  –  10  25 ,  

 90%,  90  104  (  680  780 
.),  40 3. 

 
-2  1  

±60%,  1  2  ±35%  2  ±25%.  
-2  ( . 

.1), , ,  
,  

,    
. 

,  
, .  

,  
, ,  
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.  
 

-2. 
  

 
. 1. -2 

 
-2  7,  

 5,  
.  

, .  
 4,  

.  
 6.  1 

.  
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 2,  3.  
 12. 

 15.  
, . 

 
.  

.  
 

.  
 13  14,  11, 

 10.  
 90  2,5 ,  

.  
 8  1. 

,  
 314±30 ,  

. .  
,  

.  
 100 3,  

 400 3.  5%. 
 

 
 

 – 
.    

1. , H2S, NO, NO2, 
SO2, 2 . 
2. ,  

, H2S, NO, NO2, SO2. 
3.   .  
4. . 
5.  ( ) . 
6. . 
7. . 
8. ? 
9. -2? 
10. ? 
11. ? 
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12. ? 
13.  ( ) -2? 
14. ? 
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