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      KI 13638   

(  18509-88),  [2]. 
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 1 –     
      

  ,  (P ). 58,9 58,9 
 , -1 2100 2100 

   , /  252 252 
   4 4 

  16 16 
   51 41 

   , % 0,2 0,0012 
  C:H:O, % 86:14:0 78:10:12 
 , MJ/  43,89 43,24 

 , / 3 0,834 0,846 
: [1] 
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 ,    ,     

 [3-9],       ,  : 
  : T0 = 293K; 
   p0 = 1,02·105 / 2; 
   : Tr =900K; 
   : pr = 1,1·105 / 2; 
   :  = 1,25. 

   .   : 
   : pa =0,86·105 / 2; 
   : T = 15 K; 
  : p =1,14. 

     : 
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11
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  .       
         

,      .    
         

.       n1 = 1,6. 
      : 

 Pc= Pa·  1n . (4) 
     : 

 Tc= Ta·  11n . (5) 
  .    ,  

  4  5 [4],   : 
   ; 75,0 ; 
     = 1,3 

  ,    1   
  : 

 min
1

0,21 12 4 32
C H OL . (6) 

      : 
 minLL . (7) 

     : 
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 cTc 3104,1720 . (10) 

        > 1 : 

 zTc 4105,158,132,920 . (11) 
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 Pz =Pz¹ = · cP . (13) 
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      . 2. 
 

 2 –       
   

  
   

   
   
   1  , 

K
k

  
L   0,4759 0,41071 

  , K
k

  L 0,5948 0,5214 

   
    0 1,18 1,11 

    
  f 1,19 1,13 

   , kJ
k

 c/
v 35,057 35,057 

   , oK Tz 2098,5 1955,07 

    ·105 / 2 Pz  48,533 48,533 
    2,234 1,955 

:   
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 Pb=
2n

zP . (16) 

    : 

 Tb= 12n
zT . (17) 

      . 3. 
 

 3 –        
 

   
   : 

    
; Pb 

   
; Tb 

  7,161 4,142 ·105 / 2 1282,81 K 

  8,182 3,506·105 / 2 1155,95 K 
:   

  .    [4] : 
   : r = 0,94 
  : m = 0,8 (6; . 238) 

      :  

 Pi
¹= 1
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. (18) 

   :  
 Pi = f  Pi

¹. (19) 
     : 
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QP
TLP

QP
TMP min314,8 . (20) 

     : 
 pe = m Pi. (21) 

    : 
 e= m i. (22) 

     : 
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ie Q

3600 . (23) 
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    . 4. 
 

 4 – c        
 

   
    

 
-
    

   , 
·105 / 2 

Pi
¹ 11,042 8,087 

  , 105 / 2 Pi 10,379 7,602 
   i 0,37 0,33 

  ,·105 / 2 pe 8,303 6,081 
  

 
e 0,296 0,208 

   
, /k  

ge 277 315 

:   

   .  
  -     D 241L:  

 = 136,1
D
S . 

 S = 125  –  ;  
D = 110  –  ; 

    :  
Vh= 1,187 l. 

    : 
Vt =4,75 l. 

  5      D-241L   
    . 

 
 5 –     D-241L  

     
             

 , k  58,9 58,9 50,65 (8670% P ) 50,65(86% P )
  

, /k  277 315 251 290 

  16 16 16 16 
 , -1 2100 2100 2100 2100 

   , pc 
·105 / 2 37,333 37,333 - - 

  
,  pe ·105 / 2 8,303 6,081 - - 
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  1 
 

, i 
0,37 0,33 - - 

 
, m 0,8 0,8 - - 

 
, e 

0,296 0,264   

 

 
1 – ( )        

2 – ( )        
 

 1 –        
:   [2] 
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     ,   
  p – v.       a, c, z¹, 

z, b     ( .1). 
.       

    ,   
,   : 

1.      ,   
,        26,8,  

    29,8%       
 ,  ,       

    . 
2. ,     12%  (3),   

          
(13,7%),    . 

3.        , 
    (58,9 )   

     13,72%     
        . 
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Analysis of the Thermodynamic Processes of Internal Combustion Engines Operating 
on Biodiesel 

Biodiesel is a safe product that reduces the amount of pollutants such as ash, particulate matter, carbon 
monoxide, hydrocarbons and other harmful substances. The use of this fuel has been approved by many 
European manufacturers for use in automobiles. Therefore, it became necessary to carry out theoretical studies 
on the calculation and analysis of the thermodynamic processes of internal combustion engines operating in pure 
biodiesel or mixed with diesel fuel in various proportions. 

The paper presents the calculation of the thermal compression of the engine with ignition, which 
determines the comparative parameters of the technological cycle of work, energy and economic indicators, the 
pressure of the gas cylinder of a diesel engine and biofuel. The calculation was based on the improved 
Grinevetskyi method, which is an analytical method of calculation by correcting the theoretical reference 
diagram. 

On the basis of theoretical studies on the analysis of thermodynamic processes of internal combustion 
engines operating on biodiesel, we managed to find out the following. 

Engines operating on biodiesel provide a reduction in the average pressure of the theoretical cycle and 
the effective engine power compared to engines operating on petroleum fuel. This is due to the fact that biodiesel 
fuel has a lower heat transfer compared with diesel fuel. Biofuels, which contain 12% oxygen, require the least 
amount of air during combustion in compression ignition engines than during combustion of diesel fuel. When 
refueling engines with compression ignition by biodiesel, maintaining the projected nominal power will be 
ensured by increased specific fuel consumption compared to refueling engines with compression ignition 
operating on diesel fuel. 
diesel fuel, emission of gas, combustibles, gas of escapements, tractor engines, excess air coefficient, 
residual gas temperature 
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