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 1 –     
 

 - + 
 (CH4)

(80%+20%)

 
+  

(  
) 

(80%+20%) 

 
+  (CH4)

(80%+20%) 

1  , n, -1 2200 2200 2200 2200 
2  , i 4 4 4 4 
3  ,  16 16 16 16 [2] 
4  , V  4,75 4,75 4,75 4,75 

5   , P0, 
a 0,102 0,102 0,102 0,102 

6   , T0, 
0K 293 293 293 293 

7   , T, 
0K 15 15 15 15 [2] 

8 
   ,

(  ), Pa, 
a 

0,02 0,02 0,02 0,02 [6] 

9   , Tr, 0K 850 850 900 [2] 850 
10   ,  1,4 1,42 1,3 [2] 1,42 [6] 
11   ,  1,5 1,44 1,25 [2] 1,44 [6] 
12   , 0,82 0,82 0,82 0,82 [6] 

13   
 ,  0,94 0,94 0,94 0,94 [6] 

14   , 
Qd, M /  

42,70 
[6] 43,38 [6] 41,68 [6] 39,31 [6] 



ISSN 2414-3820 ,     , 2019, . 49 

 

 
 

77

    : 
1. , Qd =42,7 M /  [5, 6]. 
2.    , Qd =43,24M /  [4]. 
3.  , Qd =46,1M /  [5]. 
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 1 –        
    

:   

 2 –        
 

 
 

 
+  
(CH4) 

(80%+20%) 

 
+  

(  
) 

(80%+20%) 

 
+  
(CH4) 

(80%+20%) 

1  , % 40,7 43,4 40,0 45,5 

2   
,  0,19 0,19 0,19 0,19 

3  , 
 0,67 0,56 0,65 0,5 

4  , % 31,5 32,2 30,8 32,7 

5   
 , /  74 72,6 76 81,1 

6  , 
 58,8 49,0 57,4 43,9 

7  , ·  255,1 212,6 249,1 190,5 
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Alexander Dichii, assistent Peter Voleac, assistent,  Eduard Banari, assistent 
State Agrarian University of Moldova, Chisinau, Moldova  
Mathematical Simulation of Energetics and Economics Parameters of the 4DC-125/110 
Engine Based on Thermodynamical Calculation Supplying by Various Types of Fuel  

The aim of this work is to perform thermal calculation for the engine model 4DC-125/110. Thermal 
calculation of an engine that runs on various types of fuel allows the assessment of economic and energy 
parameters. Using the results of theoretical analysis in practice will allow a more efficient and justified approach 
to the choice of fuel. 

To obtain a mathematical model of the thermal calculation of a diesel engine, the initial parameters were 
adopted: engine speed, number of cylinders, compression ratio, engine displacement, pressure and ambient 
temperature, pre-heating of the mixture, manifold pressure, exhaust gas temperature, pressure increase degree, 
excess air coefficient, heat utilization coefficient, indicator completeness coefficient and fuel energy power . At 
the same time, the following were considered as fuel: clean diesel, mixtures of diesel with methane, diesel with 
biofuel, and also a mix of methane and biofuel. The proportions of the components were, respectively, 80% to 
20%. The dependences of the influence of the quantitative and qualitative composition of the fuel on the indicator 
and effective efficiency, specific fuel efficiency, torque and engine power are obtained. The graphical 
dependence of the influence of the quantitative and qualitative composition of the fuel on the effective engine 
power is shown, from which it follows that the lowest indicator has an engine that runs on a mixture of biofuel 
and methane, as well as diesel and biofuel. 

Based on the mathematical model of thermodynamic calculation for the selected engine and simulation 
of its characteristics for it supplying by various fuel mixtures with traditional is obtained that the effective power 
is reduced with 16,6% (49 kW) from the factory’s power if 20% of the mass of diesel fuel are substitution by 
methane; accordingly, in the case of substitution of 20% traditional fuel by biofuel is observed a power’s 
decrease with 2,38% (57,4 kW) and for the last case is obtained a 25% (43,9 kW) decrease if fuel mixture are 
made by 80% of biofuel and 20% of methane. Drawing a parallel between the effective power and economic 
characteristics of the engine, which are reflected in the specific fuel consumption and efficiency, it is clearly seen 
that the most economical case is obtained when the engine is supplying with a combustible mixture of diesel fuel 
and methane, when it work on the so-called thermodynamic gas-diesel cycle. 
mathematical model, combustibles, diesel fuel, methane, biofuel, effective power, excess air coefficient, 
exhaust gases, gas emission, autovehicule’s engines 
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