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Abstract. The possibilities of improving the performance of a gas engine with a 

multipoint gas injection to the intake system are considered when moving from the simplest 

system ï an injector in the intake channel ï to a ring atomizer that ensures uniform distribution 

of gas fuel across the cross section of the intake channel. A model of the Cummins isbe 6.7 gas 

engine was developed in the FlowVision software package with a single nozzle and a ring 

atomizer for gas supply. The 3D modeling carried out showed a more uniform distribution of gas 

throughout the cylinder in the case of an annular atomizer during the intake and compression 

processes. Calculations of the indicator diagram were carried out, showing that in the case of 

using a ring atomizer, the indicator parameters of both power and fuel efficiency of the engine 

will improve by 1.7 percent. 

Keywords: gas engine fuel supply system, gas injection to the intake system, ring gas 
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ɺʚʝʜʝʥʠʝ 

ʇʝʨʝʚʦʜ ʜʠʟʝʣʝʡ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʧʠʪʘʥʠʝ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ 

ʘʢʪʫʘʣʝʥ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʥʘ ʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʚ ʈʦʩʩʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ 

ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʥʠʞʘʶʪʩʷ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʘ ʢʦʥʚʝʨʪʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʳʙʨʦʩʳ ʩʘʞʠ. ʉʥʠʞʘʶʪʩʷ ʜʦ 30% ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʘ 

ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʰʫʤʘ.  

ʂʦʥʚʝʨʪʘʮʠʷ ʜʠʟʝʣʷ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ ʚʦʟʤʦʞʥʘ ʜʚʫʤʷ 

ʧʫʪʷʤʠ: ʚ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʠ ʛʘʟʦʜʠʟʝʣʴ. ɺ ʛʘʟʦʚʦʤ ʜʚʠʛʘʪʝʣʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʘʷ ʟʘʤʝʥʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʛʘʟʦʚʳʤ, ʘ ʚ ʛʘʟʦʜʠʟʝʣʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʟʘʧʘʣʴʥʘʷ ʧʦʨʮʠʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʘʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ Common Rail ʩʦʩʪʘʚʣʷʝʪ 5é6% ʥʘ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʠ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦ 33% ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ [1]. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʛʘʟʦʜʠʟʝʣʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʜʠʟʝʣʴʥʦʤ ʨʝʞʠʤʝ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʛʘʟʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʠʟʝʣʝʡ ʢʦʥʚʝʨʪʠʨʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ 

ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ ʧʦ ʛʘʟʦʚʦʤʫ ʮʠʢʣʫ. 

ʇʨʠ ʢʦʥʚʝʨʪʘʮʠʠ ʜʠʟʝʣʷ ʚ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ 

ʧʨʦʙʣʝʤ: ʫʤʝʥʴʰʠʪʴ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʪʦʥʘʮʠʠ, 

ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʬʦʨʤʫ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʥʘʠʣʫʯʰʝʝ 

ʩʛʦʨʘʥʠʝ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʫʩʪʘʥʦʚʠʪʴ ʜʨʦʩʩʝʣʴʥʫʶ ʟʘʩʣʦʥʢʫ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʥʘ ʯʘʩʪʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʠ ʩʠʩʪʝʤʫ ʟʘʞʠʛʘʥʠʷ 

ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ ʭʫʞʝ ʧʘʨʦʚ 

ʙʝʥʟʠʥʘ. ʊʘʢʞʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜʘʯʠ ʛʘʟʘ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʣʫʯʠʪʴ 

ʛʦʤʦʛʝʥʥʫʶ ʛʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ [2, 3]. ʅʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ̫ ʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʚʧʨʳʩʢʘ ʛʘʟʘ ʚʦ ʚʧʫʩʢʥʫʶ 

ʩʠʩʪʝʤʫ, ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʩʪʝʤʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʚʧʨʳʩʢʘ ʙʝʥʟʠʥʘ ʚ 

ʜʚʠʛʘʪʝʣʷʭ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʜʘʯʝ ʠʟ ʬʦʨʩʫʥʢʠ ʛʘʟʦʚʦʝ 

ʪʦʧʣʠʚʦ ʛʦʨʘʟʜʦ ʭʫʞʝ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʟʜʫʭʦʤ, ʯʝʤ ʤʝʣʢʠʝ ʢʘʧʣʠ 

ʙʝʥʟʠʥʘ. ʇʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʛʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʯʝʥʴ ʚʘʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʦʜʘʯʫ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʛʦʤʦʛʝʥʥʫʶ 

ʛʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ ʚʦ ʚʧʫʩʢʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʠ ʚʧʫʩʢʝ ʠ ʚ ʢʦʥʮʝ ʪʘʢʪʘ 

ʩʞʘʪʠʷ ʚ ʮʠʣʠʥʜʨʝ.  

ʇʨʠ ʧʦʜʘʯʝ ʛʘʟʘ ʚʦ ʚʧʫʩʢʥʫʶ ʩʠʩʪʝʤʫ ʚ ʧʝʨʠʦʜ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ 

ʯʘʩʪʴ ʛʘʟʘ ʚʤʝʩʪʝ ʩ ʧʨʦʜʫʚʦʯʥʳʤ ʚʦʟʜʫʭʦʤ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʢʦʥʚʝʨʪʘʮʠʠ ʜʠʟʝʣʷ ʚ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʯʘʩʪʦ ʫʤʝʥʴʰʘʶʪ 

ʧʝʨʠʦʜ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʳʙʨʦʩʦʚ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʨʠʤʝʥʷʝʪʩʷ ʬʘʟʠʨʦʚʘʥʥʳʡ ʚʧʨʳʩʢ ʛʘʟʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʪʘʢ, ʯʪʦʙʳ ʚ 

ʧʝʨʠʦʜ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʛʘʟ ʥʝ ʧʦʩʪʫʧʘʣ ʚ ʮʠʣʠʥʜʨʳ [4].  

ɺ ʨʘʙʦʪʝ [4] ʘʚʪʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʤʦʱʥʦʩʪʠ, ʪʦʧʣʠʚʥʦʡ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʜʠʘʤʝʪʨʘ 

ʪʨʫʙʢʠ, ʧʦʜʚʦʜʷʱʝʡ ʛʘʟ ʦʪ ʬʦʨʩʫʥʢʠ, ʝʝ ʫʜʘʣʝʥʠʷ ʦʪ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʘʯʠ ʛʘʟʘ ï ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʠʛʘʪʝʣʷ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʛʘʟʘ ʩʚʝʨʭʫ ʚʥʠʟ. 



ʊʫʨʙʦʤʘʰʠʥʳ ʠ ʧʦʨʰʥʝʚʳʝ ʜʚʠʛʘʪʝʣʠ 
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ɸɺʊʆʄʆɹʀʃʔ Å ɼʆʈʆɻɸ Å ʀʅʌʈɸʉʊʈʋʂʊʋʈɸ 

ʕʃɽʂʊʈʆʅʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ 
 

ɺ ʨʘʙʦʪʝ [5] ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʜʘʯʠ ʛʘʟʘ ʚʦ ʚʧʫʩʢʥʦʡ ʢʘʥʘʣ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʚʠʜʝ ʧʣʦʩʢʦʛʦ ʨʘʩʧʳʣʠʪʝʣ ̫ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʪʚʝʨʩʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʚʥʦʤʝʨʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʛʘʟʦʤ ʩʝʯʝʥʠʝ ʢʘʥʘʣʘ (ʨʠʩ. 1). 

ʊʘʢʦʡ ʨʘʩʧʳʣʠʪʝʣʴ ʩʦʟʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ, 

ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪ ʥʘʧʦʣʥʝʥʠʝ ʮʠʣʠʥʜʨʦʚ ʜʚʠʛʘʪʝʣʷ. 

 
ʈʠʩ. 1. ʇʣʦʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ ʛʘʟʘ ʚʦ ʚʧʫʩʢʥʦʤ ʢʘʥʘʣʝ 

 

ɺ ɸʆ çʂʦʣʦʤʝʥʩʢʠʡ ʟʘʚʦʜè ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʣʦʞʝʥʳ 

ʢʦʣʴʮʝʚʳʝ ʨʘʩʧʳʣʠʪʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʛʘʟ ʧʦʜʘʝʪʩʷ ʠʟ ʦʪʚʝʨʩʪʠʡ, ʨʘʩʧʣʦʞʝʥʥʳʭ 

ʫ ʩʪʝʥʢʠ ʚʧʫʩʢʥʦʛʦ ʢʘʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʟʘ ʧʦ 

ʩʝʯʝʥʠʶ ʢʘʥʘʣʘ ʙʝʟ ʟʘʤʝʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʨʠʩ. 2, ʘ). 

ɿʘʜʘʯʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʨʘʩʯʸʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ FlowVision, ʚ ʢʦʪʦʨʦʤ ʫʞʝ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʨʘʙʦʪʳ ʚʧʫʩʢʘ ʛʘʟʘ 

ʥʘ ʦʩʥʦʚʝ ʪʨʫʙʢʠ ɺʝʥʪʫʨʠ [6]. ʇʨʠ ʵʪʦʤ ʙʳʣ ʧʨʦʚʝʜʸʥ ʪʦʣʴʢʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʸʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʘ ʦʪʚʝʨʩʪʠʡ, ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʪʨʫʙʢʠ ʠ ʪ.ʜ., ʙʝʟ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ 

ʜʚʠʛʘʪʝʣʷ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪʘʭ [7] ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʸʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ 

ʛʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʜʠʟʝʣʷ ɼ-245. ʇʨʠ ʵʪʦʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʦʜʠʥʦʯʥʳʡ ʨʘʩʧʳʣʠʪʝʣʴ ʩ ʰʝʩʪʴʶ ʦʪʚʝʨʩʪʠʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜ ʫʛʣʦʤ 

60ʦ. ɺ ʨʘʙʦʪʝ [7] ʪʘʢʞʝ ʦʪʣʘʞʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʩʝʭ ʪʘʢʪʦʚ 


