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    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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,       -     -
 . ,     - ,  , 

       .      
          

    UG-40,     -     
.        -

   30 .      ( ).  -
    9  80/160-4.    15 886 ,  
    122 / .       

 ,    [1, . 164–180]. 
  : 

 (t) —    ,      t;
h (t) —      ;
r(t) —  ;
Md (t) —    ;
Pg (t) —  ;
Ta —       ,    (  

    );
Ti —    ;
Ts —   ;
Z —    ( );
Kh —    (    Ta);
Kc —   ,    Md (t)   (t);
Kvg —    ;
Kg —   ;
Kf  —     ;
Kp —   - ;
Ki —   - ;
Kd —   - ;
 —    ;

J —  .
        

 –     [1]:
—   :

;

—  : 

.

       .  
       s.       -

           -
 :

—   :

;  (1)

—     : 
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regA ,  (2)

 a1 = Ti  Ts  ;  a2 = Ts  + Ti  ( Kf  J   + Kg );  a3 = Kg ; b1 = Ti  b2= 1. 

  — dvA .

-     . 1.   (1)    
     dvA1(s),       

  :  h(s),  Md(s)  Pg(s). 

. 1. -      
   –  

     ( . 1)     
     r(s)  

,  (3)

 W1(s) = C(s)  Kh · regA(s) · dvA1(s).      Md(s)  
Pg(s)   :

, (4)

(5) 

  (3)–(5)    ,   
   .      sah794.m   MATLAB. -

          -
         UG-40  

   ,  .     -
  ,      - ,   Kp = 1, 

Ki = 0  Kd = 0.     :

Ts = 0,067; J = 2,2; Kg = 0,01;  = 0,12; Kf = 0,355; Ti = 0,7.

     (2)    :

3

dvA1(s)

dvA1(s)
dvA1(s)

dvA1(s)
dvA1(s)
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 (6)

       :

Ta = 1,9; Z = 1,5; Kh = 0,85; Kc = 1,0; Kvg = 0,85; Kreg = 1.

    (3)–(5)      -
  :

,   (7)

, (8)

.  (9)

           -
  UG-40 (  )   ,     

  ,   :

Ti = 0,5÷2,5 c;  Kg = 0,01÷0,1.

  ,       
,    Ti    Kg        

   .         . -
             

   .  ,     
     ,  . 

  MATLAB         
 ,           

. , ,    eig(Fi(s)),     (7)–
(9),          , 

     .   S=stepinfo(y,t)  
,   step(sys),      

   (      —   
2 % —     (Y .)),      

 ,   Rise Time         (0.1·Y .)  
  (0.9·Y .). 

            -
    sah794.m    MATLAB,    

 .       -
 .           

 .   : Ti=0.7 c  Kg=0.01.

% sah794.m
%      UG-40:
Ts=0.067; J=2.2; Kg=0.01; delt=0.12; Kf=0.355; Ti=0.7; 
s=tf(‘s’);
a1=Ti*Ts*delt; a2=Ts*delt+Ti*(Kf*J*delt+Kg); a3=Kg;
%     : 
num=[Ti 1]; den=[a1 a2 a3];



В
ы
п
ус
к
2

57

regA=tf(num,den)
%   :
 Ta=1.9; Z=1.5; Kh=0.85; Kc=1.0; Kvg=0.85; Kreg=1;
 %   : 
 den1=[Ta  Z];
dvA1=tf(1,den1)
%===============================
%  - :
%Kp=20; 
%Ki=0.3; Kd=1.2;
 Kp=1; Ki=0; Kd=0;
C=pid(Kp,Ki,Kd)
% ================================
%     W1(s)=w(s)/eps(s)
W1=C*Kh*regA*dvA1
%      F1=w(s)/r(s)=W1(s)/(1+W1(s)): 
F1=feedback(W1,1)
%     Md(s):  F22(s)=w(s)/Md(s)
F2=feedback(dvA1,C*Kh*regA,-1);
F22=Kc*F2
%     Pg(s):  F33(s)=w(s)/Pg(s)
F3=feedback(dvA1,C*Kh*regA,-1);
F33=Kvg*F3
eig(F1)
%=================================================
%  :
subplot(2,2,1:2)
[w,t]=step(F1,3);
stepinfo(w,t)
%[w,t]=step(F1,0.5);
plot(t,w),grid
subplot(2,2,3)
[Md,t]=step(F22,3);
plot(t,Md),grid
%axis([0 0.5 0 0.1])
subplot(2,2,4)
[Pv,t]=step(F33,3);
plot(t,Md),grid

 . 2         
     .     -

  : 1,2 = –6.6524 ± j0.5886; 3 = –1.8137.     
 stepinfo:

      (RiseTime):  0.3395 .
  :  1.7193 .

  (Y .): 0.8934.
  (Y .): 1.0593.

  %: 7.5608.
    (Y .): 0.

  (Peak): 1.0593.
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. 2.        UG-40

     ,   
 (8)  (9),      :

Pg Md

  2.4963 2.4963c

  (Y .) 0.0108 0.0127

  (Y .) 0.0811 0.0954

    (Y .) 0.0000 0.0000

  (Peak) 0.0811 0.0954

   (Peak Time) 0.3871c 0.3871c

            
UG-40 ,       , -

           -
  .      .  

 ,   2 c,       
          .  -

    .          
    ,      -

  -  ,     .    
(  5 )         

   ,      [1]. 
       

   MATLAB      -
           

    ,    MATLAB/Simulink. -
       ,   -

 ,   ,     ,     
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     ,     . 
         MATLAB  -

   - , LQR/LQG- ,  -
 ,     .      

- .          -
   ,    .  -  

          -
   . 

          
 - .

,    Control Toolbox  MATLAB   - -
  ,      Kp, 

Ki  Kd   pid.  :

C = pid (Kp , Ki , Kd , Tf ).

 Tf —     .    
-      

(10)

     ,    Kp  
   ,         

,       .   -
 Ki            

           
.     Kd     

 .          -
      - .  Tf  -

      . 
  MATLAB      - -

   -         
,        .

   ,   . 1,    
(3)–(5),  ,  -       C(s).   -

   ,     Kp = 1, Ki = 0 
 Kd = 0,        .  -

         - . -
      Kp = 20.      

          (t)    
(RiseTime).  ,   sah794.m.   Ki = 0.3   Kd = 1.2, 

        ( . 3). 
   stepinfo(w,t)       , 

    ( . 3), :
      (RiseTime):  0.0297 .
   (    2%-   ):  0.0456 .

  (Y .): 0.9073.
  (Y .): 1.0181.
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  %: 1.8773.
    (Y .): 0.

  (Peak): 1.0181.

. 3.       -

        - :

, (11)

, (12)

. (13)

   :

1 = –62,8704;    2 = –17,5651;   3 = –1,4394;   4 = –0,0150.

  -       ,    
    : Kp = 16,4837, Ki = 12,2345  Kd = 0,72045.   

  2,7 %,    (   2 %-   
) — 1,37 ,    — 0,8.    
 pidtool.

      -    -
      .     -

  ,    ,    
,     .  . 4    -
 (t)   (   )    r(t), Md(t)  Pg(t), -

    . 

Pg Md
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. 4.         
    r(t), Md(t), Pg(t)

   ,     -  -
      ( ) . ,  

   ,      -
 , ,       .

     MATLAB    
  ,       

    .   -
   « –  DPS 100 NORCONTROL AUTOMATION»   
         .

          -
          -

  , ,      -
  ,    , 

  .   
         

   ,     -
   .      
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DEFINITION OF PARAMETERS OF THE THERMAL EMISSION 
UNDER THE EXPERIMENTAL DISPLAY DIAGRAM OF THE DIESEL ENGINE

        ,   -
     ,   . . .  

 ,        : -
  m     z     

.
Being based on character of generation of the active centers in chain reactions, combustion process is 

described with the help of kinetics of the chain interactions, offered by academician N. N. Semenov. Using this 
mechanism, article shows the technique of definition of the basic characteristics of combustion: an indicator of 
combustion and conditional duration of combustion by the display diagram of the diesel engine.

 : ,  ,  .
Key words: thermal emission, the display diagram, duration of combustion.
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      dM,   dM = Kdn.


