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INFLUENCE OF AUXILIARY BOILER EXCESS AIR COEFFICIENT 
ON EXHAUST GAS COMPONENTS
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.
On the time being there are reinforced regulations related to the diesel engines exhaust gas harmful sub-

stances to atmosphere [1]. These regulations do not extend to the boiler plants, having steam capacity and fuel 
consumption exceeding total daily fuel consumption of main and auxiliary engines summarized, installed on same 
vessel. Main idea of article is to analyze fuel oil consumption of the steam boiler plants and possibility of harmful 
substance concentration reduction by change of excess air coefficient.

 :   ,   ,  
SOx, NOx, CO2.

Key words: excess air coefficient, auxiliary boiler, emission of SOx, NOx, CO2.
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. 2.       
     

 1
     

  1 2 3 4 5 6

% 95 % 90 % 75 % 50 % 25 % 15 %
  °C 420 420 416,2 368,1 296 279,
 100,2 100,2 100,3 100,3 100,4 100,4

 % 31,5 31,5 31,4 31,4 31,1 31,2
 / 5,89 5,89 5,85 5,83 5,77 5,78
  °C 24 24 23,94 23,9 23,9 23,9

.   / 1805 1710 1425 950 475 285
 / 26 675 25 111 20 419 13 843 7129 4471

 0,95 0,95 0,95 0,95 0,95 0,95
 2 0,71 0,71 0,71 0,71 0,71 0,71
 / 10,3 9,7 7,9 5,35 2,75 1,72

 3/ 22 078 20 792 16 934 11 468 5895 3687
  / 28 480 26 821 21 844 14 793 7604 4756

   1,15 1,14 1,12 1,14 1,17 1,22
 CO2 % 13,8 13,8 14,1 13,8 13,4 12,8
 O2 % 2,83 2,73 2,44 2,71 3,3 4,03
 NOx ppm 369,6 373,2 354,7 352,1 283,3 257,5
 SO2 ppm 668 679,5 677,4 645,3 617,4 580

 
  / 0,72 0,68 0,57 0,38 0,19 0,11
  SO2 / 47,05 44,58 37,15 24,76 12,38 7,43
  O / 23,76 22,51 18,75 12,50 6,25 3,75
  NOx / 16,65 15,83 12,25 8,24 3,41 1,94
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     :
1)       ;
2)        ;
3)   SO2    ;
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4)   CO    ;
5)   NOx    ;

      :
T  = 3375 4 – 20 756 3 + 47 378 2 – 47 508  + 17 967;

TB = 0,2565  4 – 1,5774 3 + 3,6007 2 – 3,6106  + 1,7227;

SO2
 = 16,716 4 – 102,8 3 + 234,66 2 – 235,3  + 112,27;

CO = 8,4397 4 – 51,903 3 + 118,48 2 – 118,8  + 56,682;

NOx = 0,0959 4 + 9,1011 3 – 54,272 2 + 95,024  – 43,616,
     T  —   ;

TB —    ;

SO2
 —   SO2;

CO —   CO;

NOx 
 —   NOx;

 —   .
 2

     

 1 2 3 4 5 6

   °C 395,6 317,3 325,3 344,5 326,8 321,4

 101,6 101,6 101,6 101,6 101,6 101,6

 % 13,3 13,3 13,3 13,3 13,3 13,3

 
°C 37,6 37,6 37,6 37,6 37,6 37,6

.   / 968,2 953,3 954,8 958,4 955,1 954,1

 / 14 378 15 195 16 880 21 162 14 253 14 116

 0,95 0,95 0,95 0,95 0,95 0,95

 2 0,71 0,71 0,71 0,71 0,71 0,71

 / 5,55 5,84 6,45 8 5,5 5,45

 3/ 11 896 12 518 13 825 17 148 11 789 11 682

  / 15 346 16 148 17 835 22 121 15 208 15 070

  
1,16 1,24 1,36 1,68 1,16 1,15

 CO2 % 13,5 12,7 11,5 9,2 13,6 13,7

 O2 % 3,13 4,28 5,77 8,84 3,09 2,89

 NOx ppm 325,4 324,9 299,6 190,0 332,3 333,4

 SO2 ppm 631,2 572,6 502,0 353,1 627,7 643,2

  / 0,39 0,38 0,38 0,38 0,38 0,38

  SO2 / 25,24 24,85 24,89 24,98 24,90 24,87

  O / 12,74 12,55 12,57 12,61 12,57 12,56

  NOx / 7,90 8,30 8,45 6,65 7,99 7,94

 . 4        -
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. 4.       

 . 5     NOx    -
   ,        NS Challenger  NS 

Century,         20    « »,  
    .

. 5.    NOx    

   ,         -
  NOx      ,   -

       (R2 = 0,9969),   1, 
   :
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MNOx
 = 9,665 3 – 55,503 2 + 96,206  – 44,037.

        
(R2 = 0,9921),   ,       ,   -

   :

MNOx
 = 17,812 3 – 90,432 2 + 149,81  – 73,696.

     ( . 6)   -
      (R2 = 0,9999),   , -

  

MNOx
 ( ) = 13,738 3 – 72,967 2 + 123,01  – 58,866.

. 6.       

   ,    NOx  
     1,3  1,4.     

   NOx       -
  ,  1,9.       -

         30 /  [7, . 24]  
      (NOx)    , 

  1 (   1),     0,8  1,2.     -
      –    

     1,15–1,25.     
          -

        .

 

1.        ( ). — -
. . — .:  « », 2009. — . III. — 304 . = International Convention for 

Prevention of Pollution from Ship (MARPOL). — Rev. ed. — B. III.
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2. Instruction Manual for boiler plant. — Aalborg Industries, 2005. — Vol. 1, 2: Boiler type       
2xMISSIONTMOL model 25000, Burner type KBSD 1900.

3.  . .        -
     / . . , . . , . .  // -
 . . .- . . / .- . .  . - . — ., 2012. — 

. 136–140.
4. . 110068 .      -

  (S3ES-Novoship). . 10.11.2011.
5.  17.2.4.06-90.  .  . .  

     ,     
. — .: -  , 1990. — 16 .

6.  . .          -
 / .  ., . . , . .  // XI .   -

,  ,     « –2011», 21–23  2011 . — .: 
.- .  , 2011. 
7.          -

     30 / . — .: , 1985. 

  517.9 . . ,
,

  «  
   . . . . »

   -   
    MATLAB

PARAMETRIC PID TUNE OF SHIP DIESEL FREQUENSY COMPENSATORS 
BY MEANS OF MATLAB PROMPTS

          
    MATLAB.      -
      - .    -

 .  . 
The article is devoted to diesel frequency regulator parametric tuning for training on ship simulator by 

means of MATLAB.  To keep the controller as simple as possible PID-regulator is used for step response rising of 
quality indicators. For automated tuning the program in codes MATLAB is created. The example is considered.    

 : ,  ,  ,   ,  -
 , - .

Key words: simulator, ship diesel, parametric tuning, step response, transfer functions, PID-controller. 
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