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Comparison of technical, economic and environ-

mental indicators of two-stroke and four-stroke 

engines according to load characteristics 

Abstract. Problem. To determine the main promising 

areas for further improvement of the technical, eco-

nomic and environmental indicators of internal com-

bustion engines, a comparative analysis of their level 

of brake thermal efficiency (BTE) was carried out, 

taking into account the energy value of the fuel and 

the content of toxic substances in the exhaust gases 

by load characteristics. For comparison, two-stroke 

and four-stroke engines with spark ignition and com-

pression-ignition of the air-fuel mixture were used 

for various methods of organizing the working pro-

cess using fuels of wide fractional composition. As a 

result of the comparative analysis, it was determined 

that it is rational to use ICEs operating on the Otto 

push-pull cycle at the modes of minimum partial 

loads up to bmep = 0.4 MPa. At the same time, it is 

expedient, when organizing the working process, to 

realize internal mixture formation by using direct 

fuel injection and to ensure the combustion of a strat-

ified lean air-fuel charge. Originality. The maximum 



Вісник ХНАДУ, вип. 90, 2020 

 
94 

level of brake thermal efficiency amounted to BTEmax 

= 36.53% at a load of bmep = 0.38 MPa and engine 

operation on gasoline. At medium load conditions 

(bmep = 0.4-0.6 MPa) it is rational to use ICEs oper-

ating on a four-stroke cycle when organizing the 

RCCI (Reactivity Controlled Compression Ignition) 

workflow with mixed heat input and simultaneous use 

of fuels with a wide fractional composition, various 

physicochemical properties and energy value. The 

maximum practical value of brake thermal efficiency 

to BTEmax = 36.78% at bmep = 0.557 MPa. At high 

and maximum loads (more than  

bmep = 0.6 MPa), it is preferable to use ICEs operat-

ing on a four-cycle cycle with mixed heat supply and 

continued expansion, which can be realized using a 

double turbocharger. The maximum of brake thermal 

efficiency at bmep = 1.527 MPa, it was BTEmax = 

42.35%.  

Keywords: two-stroke, four-stroke, engine, load 

characteristic, workflow, brake thermal efficiency. 
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