
 

НАЦИОНАЛЬНЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ АРМЕНИИ  

 

АЛЕКСАНЯН ВАГЕ МАРАТОВИЧ 

Разработка и обоснование параметров лабораторного стенда 

имитирующего нагрузочные характеристики автомобильных двигателей с 

принудительным зажиганием  в условиях горной местности 

 

АВТОРЕФЕРАТ  

 

Диссертации на соискание ученой степени кандидата технических наук по 

специальности 05.05.01-“Автомобили и тракторы”  



2 

 

Ереван 2017г. 

 
 

Тема диссертации утверждена ученым советом Национального Аграрного 

Университета Армении  

 

Научный руководитель:     проф.   Н.А. Базикян  

 

Официальные оппоненты:    проф. Г.Г.Манасарян 

доц. А.Р.Симонян 
 

Ведущая организация:   Национальный политехничецкий университет 

Армении 

 

Защита диссертации состоится  13 октября 2017г. в 14
00

 
 

на заседании 

специализированного совета 033 “Механизация сельского хозяйства” при Армянском 

Национальном аграрном университете, по адресу 0009, г. Ереван, Теряна 74  
 

С диссертацией можно ознакомиться в библиотеке НАУА. 
 

 

Автореферат разослан   12 сентября 2017г. 
 

Ученый секретарь специализированного  



3 

 

совета, проф.                                        

                                                           Амирян А.К. 

 



4 

 



5 

 

 

 

 

 

 

 

 



6 

 

 

 

 

 

 

 



7 

 

                                  
 

                             

 
 
 
 
 
 
 
 
 
 
 
 
 



8 

 

 

   

 

  

 



9 

 

   
         

   
                                                               

      
   

   
 

 

    
   

 

     
  

 

    
   

 

     
                              

 

 



 



10 

 

  
         ¨    

                                                              

   
  

  
  

  
         ¨    

      

                                                                             

  
                                                                              

 

  
                                                                           

 αcգnst 

  
  

  
  , 

  
         ¨    

                                                              

   Ai 

       Ai=Pa   Ph 

 

 
 
 
 
 



11 

 

  aerգ-1  

 

 

 


0 

  

 

αk 



12 

 

 P0  G°û¹ ¨ G°í  

                                                                           

                                                                          

   
   

      
                                                                 

 P0  

   
    

      
 

    

        

                                                             

4 

5 

6 

7 

8 

1 
3 

2 

9 



13 

 

                                                                         

 α 

       

       
 

    

   
                    

 

     

       
 

 

   
                  



14 

 

 



15 

 



16 

 

  

 

 

 
 

  = 9.0 

  340 360 



17 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



18 

 

 

 

 

 

 

  

 



19 

 

 

 

 

 

 Алексанян В.М., Улучшение внешной скоростной характеристики двигателя, 

работающего на сжатом природном газе. Евраизиский союз ученых N06(15) 2015г. 

Москва стр. 33-34. 

 N.Bazikyan, V. Aleksanyan, A. Jinyan, K.Mգsikyan, Effect գf gas-dynamic state գf 

charge գn the effectiveness գf the wգrking cycle գf gas-pressurized engine. HAYA, 

Известия  N04 Erevan 2014г. 59-62. 

 

 

Материалы научной конференции Ереван НАУА 2015г. стр. 205-210. 

 

 

 

 



20 

 



21 

 



22 

 

Aleksanian Vahe Marat 

Development and establishment of the parameters of the laboratory stand of the 

motor engine with forced ignition in the mountainous terrain, which extinguishes 

the load characteristics. 

 

The purpose of the dissertation work is the development and justification of the 

parameters of an imitatiգn stand for research and improvement of the characteristics of 

gasoline automobile engines working on compressed natural gas. 

The validity of the current topic is given in the introduction. 

In the first chapter, the gas dynamic processes in the engine cylinder and their 

effect on the main characteristics of the internal combustion engine are analyzed. 

Changes in the main processes of the working cycle of internal combustion engines are 

considered depending on the altitude of the bank above sea level. On the basis of the 

analysis of the works of domestic and foreign scientists, the goals and tasks of scientific 

research have been deduced. 

In the second chapter, a general research methodology has been developed, the 

main indicators of the burning process of the gas-air charge in the cylinder are given. 

The scientific concept of research of the main characteristics of internal combustion 

engines on a brake stand imitating different altitudes, corresponding otospheric 

pressures and air density has been developed. To achieve this goal, the effect on the 

main characteristics of the internal combustiգn engine, the ignition timing, the degree 

of compression, the gas dynamical state of the charge are considered at various locations. 

The influence of the above factors on the external speed characteristic, on the load 

characteristic and the characteristic of the idling is analyzed. The basic parameters of the 

imitation stand for basic experimental works have been developed and justified. 

The third chapter is devoted to the scientific results of the experimental studies 

carried out. In particular, the change in the value of the coefficient of excess air at 

different altitudes of the terrain and its influence on the characteristics of the engine, on 

mechanicality, the toroue, per hour and the specific fuel consumption, etc. The external 
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high-speed characteristic of the engine ZMZ-2401 is analyzed when working on 

compressed natural gas. In this case, all possible combinations of engine operational 

adjustments, a compression ratio of 8.8 and 9.0 are considered; The advance angle of 

ignition 280 and 360 for the angle of rotation of the calenVal, the gas-dynamic state of 

the gas-air charge is laminar and turbulent. Testing of all combinations of operational 

adjustments was carried out for altitudes of 1000, 1500, 2000 and 2500 m above sea level. 

Based on and based on the results of the experimental studies it is shown that with 

proper adjustment of the engine running on natural gas, the loss of power can be 

minimized with a slight increase in fuel consumption. 

In the fourth chapter, a private external high-speed characteristic գf the internal 

combustion engine is derived when adjusting the section of the intake manifold and 

when adjusting the value of the air-beating factor. The results of scientific and 

experimental work are presented, and based on the analysis of the data obtained, 

measures were developed and recommended for implementation by transport 

companies in order to save natural gas, as motor fuel, tգ restore the loss of power as well 

as the regulatory base for the operation of automotive ICEs at different outbursts. In the 

chapter there is a calculation-justification of economic efficiency from the introduction 

of the developed measures. On the basis of fuel economy alone, the decrease in the cost 

of intraurban passenger transportation in Yerevan is 4d. For one passenger trip. The 

justification and calculation of economic losses from scientific and experimental 

research are given. 

The thesis ends with general conclusions and recommendations, a list of literature 

and applications. 


