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ɸʥʥʦʪʘʮʠʷ ï ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦ-

ʪʘ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʨʝʮʠʨʢʫʣʷʮʠʠ ʦʪʨʘʙʦʪʘʥ-

ʥʳʭ ʛʘʟʦʚ ʠ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʥʟʠʥʦʚʳʡ ʜʚʠʛʘʪʝʣʴ; ʨʝʞʠʤʳ ʨʘʙʦʪʳ; ʦʢʩʠʜ ʘʟʦʪʘ; ʛʦʨʦʜʩʢʦʡ ʠ 

ʚʥʝʛʦʨʦʜʩʢʦʡ ʮʠʢʣʳ; ʥʝʡʪʨʘʣʠʟʘʮʠʷ 
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The summary ï The thermodynamic model of neutralization of oxides of nitrogen is developed. 

The model allows to consider features of operation of the petrol engine, characteristic for car service con-

ditions. The carried-out calculations show that efficiency of neutralization considerably increases at re-

peated recirculation of exhaust gases and small values of a reducer.  
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ɺ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʝ ʙʝʥʟʠʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘʶʪ ʥʘ ʥʝʫʩʪʘʥʦʚʠʚ-

ʰʠʭʩʷ ʨʝʞʠʤʘʭ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʪʦʢ-

ʩʠʯʥʦʩʪʠ ʚʳʙʨʦʩʘ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʝʟʜʦʚʳʝ ʮʠʢʣʳ: ʧʨʦʩʪʦʡ ʛʦʨʦʜ-

ʩʢʦʡ ʠ ʚʥʝʛʦʨʦʜʩʢʦʡ. ʅʝʫʩʪʘʥʦʚʠʚʰʠʝʩʷ 

ʨʝʞʠʤʳ ʨʘʟʛʦʥʦʚ ʘʚʪʦʤʦʙʠʣʷ ʟʘʤʝʥʷʶʪʩʷ 

ʫʩʪʘʥʦʚʠʚʰʠʤʠʩʷ ʨʝʞʠʤʘʤʠ ʠʩʧʳʪʘʥʠʡ 

ʥʘ ʥʘʛʨʫʟʦʯʥʦʤ ʩʪʝʥʜʝ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ 

ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʄɸɼʀ-ʊʋ. ʈʝ-

ʞʠʤʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ʟʘʤʝʥʷʶʪʩʷ ʨʝʞʠʤʦʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʦʙʦʨʦʪʘʤʠ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. ʂʦʣʠʯʝʩʪʚʦ ʵʢʚʠʚʘʣʝʥʪ-

ʥʳʭ ʨʝʞʠʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʘ ʝʟʜʦʚʦʛʦ ʮʠʢʣʘ. ʀʟʤʝʨʠʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʆɻ ʥʘ 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝ-

ʣʷ, ʦʮʝʥʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʧʨʦʙʝʛʦʚʳʭ ʚʳ-

ʙʨʦʩʦʚ ʘʚʪʦʤʦʙʠʣʷ (ʨʠʩ. 1).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʚʳʙʨʦʩʳ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʘʚʪʦʤʦʙʠʣʷ ï ʨʝʞʠʤʳ ʨʘʟʛʦʥʦʚ ʧʦ ʝʟʜʦ-

ʚʦʤʫ ʮʠʢʣʫ, ʧʨʝʚʳʰʘʶʪ ʚ 2 é 2, 5 ʨʘʟʘ 

ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʫʩʪʘʥʦ-

ʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ. ʉʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʪʨʘʙʦ-

ʪʘʚʰʠʭ ʛʘʟʦʚ (ʆɻ) ï ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʚʦʟ-
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ʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʆɻ 

ï ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʋʨʦʚʝʥʴ ʧʨʦʙʝʛʦʚʳʭ ʚʳʙʨʦ-

ʩʦʚ ʘʚʪʦʤʦʙʠʣʷ ɻɸɿ 3110 

 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʤʦʜʫʣʷ ï ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ ʦʢʩʠʜʦʚ ʘʟʦʪʘ 

ʆɻ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ NOʭ, ʢʦʪʦʨʘʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʠʩʢʘ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʦʚ 

ʘʟʦʪʘ ʜʣʷ ʩʦʩʪʘʚʘ ʨʝʘʛʝʥʪʦʚ ʩʠʩʪʝʤʳ 

DN(Y)  

[N2, O2, H2O, CHÖ, CH2Ö, NHÖ, NH2Ö, NO, 

NO2, C, CO, CO2, NH3], ʛʨʘʬ ʤʦʜʝʣʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 

ɼʣʷ ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ ï ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ 

ʤʘʩʩ  

ä
Í

=Ö
Jj

ijij bʋa ,                        (1) 

ʛʜʝ: ʋj ï ʤʥʦʞʝʩʪʚʘ ʚʝʱʝʩʪʚ, ʚʳʨʘʞʝʥʥʳʝ 

ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʉ, ʅ, ʆ, N; bi ï ʢʦʣʠʯʝʩʪ-

ʚʦ ʵʣʝʤʝʥʪʦʚ ʉ, ʅ, ʆ, N ʚ ʚʝʱʝʩʪʚʘʭ, ʢʦ-

ʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʪʦʧʣʠʚʥʦ-

ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʜʣʷ ʨʝʞʠʤʦʚ ʛʦʨʦʜʩʢʦ-

ʛʦ ʮʠʢʣʘ, ʠʤʠʪʠʨʫʶʱʠʭ ʫʩʣʦʚʠʷ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

DN(Y)  n ʚʝʱʝʩʪʚ Yj, ʛʜʝ j = {1 ... 13}, ʠ m 

ʵʣʝʤʝʥʪʦʚ Xi, ʛʜʝ i = {1 ... 4} ʪʘʢ, ʯʪʦ ʣʶ-

ʙʦʝ j ʚʝʱʝʩʪʚʦ Yj ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ i ʵʣʝ-

ʤʝʥʪʦʚ Xi ʩ ʫʯʝʪʦʤ ʠʭ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʘij). ʄʘʪʝʨʠʘʣʴʥʳʡ ʙʘ-

ʣʘʥʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʥʦʛʦʫʛʦʣʴʥʠʢ, ʛʜʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʯʝʪʳ-

ʨʝʤ ʵʣʝʤʝʥʪʘʤ (ʨʠʩ. 2) 

πȟπχφὡφ  πȟςὑχ  πȟρρῥψ  πȟρχφὑω πȟπφφχ̔ρς πȟρςὑρσ ρȟπππχ
σ̔  πȟτςψφ̔τ  πȟςχσ̔υ  πȟωςσῥφ  πȟχὑχ πȟππςχ                                     
ς̔  πȟυχῥτ πȟχςχ̔υ  πȟψψὡψ  πȟυσσ̔ρπ πȟφωφ̔ρρ ςπȟωωωσ             
ῥ  πȟψςσὑω  πȟτφφχ̔ρπ  πȟσπτ̔ρρ πȟωσσσ̔ρς πȟψχὑρσ χχȟωωχσ

     (2). 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (2) ʨʝʰʘʝʪʩʷ 

ʣʠʥʝʡʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʩʠʤʧʣʝʢʩ 

ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ MS 

Excel, ʟʘʜʘʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʯʝʥʠʷ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳ-

ʭʦʜ ʢʘʞʜʦʛʦ ʠʟ ʚʝʱʝʩʪʚ Yj. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʧʦʣʫʯʝʥ ʤʘʩ-

ʩʠʚ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚ Yi, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʧʦʩʪʨʦʠʪʴ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʤʘʪʝ-

ʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ (ʨʠʩ. 2). ɹʳʣʠ ʪʘʢʞʝ 

ʨʘʩʩʯʠʪʘʥʳ ʩʦʩʪʘʚʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʤʥʦʞʝʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʣʠʥʠʷʭ ï 

ʛʨʘʥʷʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʠ ʣʠʥʠʷʭ ï ʭʦʨ-

ʜʘʭ, ʩʦʝʜʠʥʷʶʱʠʭ ʫʟʣʳ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʠ ʝʛʦ ʮʝʥʪʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʥʦʛʦ-

ʫʛʦʣʴʥʠʢʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚʝ-

ʱʝʩʪʚ ʦʧʨʝʜʝʣʝʥ ʨʘʟʨʝʰʠʤʳʡ ʫʨʦʚʝʥʴ 

ʚʟʘʠʤʦʧʨʝʚʨʘʱʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ DN(Y). 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʨʘʩʯʝʪʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʫʩʣʦʚʠʝ ʚʳʧʫʢʣʦʩʪʠ ʬʫʥʢʮʠʠ 

ɻʠʙʙʩʘ ʥʘ ʤʥʦʛʦʫʛʦʣʴʥʠʢʝ ʦʛʨʘʥʠʯʝʥʠʡ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ, ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ɻʠʙʙʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʚʥʦʚʝʩʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ. ɿʘʜʘ-

ʥʠʝ ʠʩʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝ-

ʤʳ ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʙʣʘʩʪʴ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ɻʠʙʙʩʘ ʌi, 

ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʥʝʠʟʤʝʥʥʳʭ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ï ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝ-
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ʥʠʷ. ɺʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʳ ʆɻ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʨʝʞʠʤʦʚ ʛʦʨʦʜʩʢʦʛʦ ʮʠʢʣʘ, ʠʤʠ-

ʪʠʨʫʶʱʠʭ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦ-

ʙʠʣʝʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʢʮʠʠ ɻʠʙ-

ʙʩʘ ʠʩʩʣʝʜʫʶʪʩʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʢʩ-

ʪʨʝʤʫʤʘ. ʇʦʩʪʨʦʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʬʫʥʢʮʠʠ ɻʠʙʙʩʘ (ʨʠʩ.2) ʠʤʝʝʪ ʣʦʢʘʣʴʥʳʝ 

ʤʠʥʠʤʫʤʳ, ʥʘʧʨʠʤʝʨ: ʌ(Z3) = -346
.
10

4
 

ɼʞ/ʢʤʦʣʴ {NO}; ʌ(Z4) = -336*10
4
 

ɼʞ/ʢʤʦʣʴ {NO2}; ʌ(Z7) = -237*10
4
 

ɼʞ/ʢʤʦʣʴ {O2}. ʂʘʞʜʦʤʫ ʤʠʥʠʤʫʤʫ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʢʦʨʦʩʪʴ ʫʙʳʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

ɻʠʙʙʩʘ ʠʣʠ ʛʨʘʜʠʝʥʪ ʬʫʥʢʮʠʠ ɻʠʙʙʩʘ 
̕

•, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʢ-

ʩʠʜʦʚ ʘʟʦʪʘ - • ρȟπτ, • ρȟπρ (ʨʠʩ. 2, 

3). ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʤʥʦʞʝʩʪʚ Z3 ʠ Z7 ʦʪʣʠʯʘʝʪʩʷ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʥʦʞʝʩʪʚ Z7 ʠ Z3 . ʉʦʦʪʥʦʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʥʦʞʝʩʪʚ Z7 ʠ Z3 ʦʧʨʝʜʝʣʷʝʪ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʨʝʤʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦ-

ʮʝʩʩʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ, ʜʣʷ ʣʶʙʦʛʦ ʚʦʟʤʦʞʥʦ-

ʛʦ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ Zk. ʀʩʭʦʜʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʩʠʩʪʝʤʳ Zk ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʦʙʣʘʩʪʠ ʤʥʦ-

ʞʝʩʪʚ Z4 { NO2}, Z3 { NO} ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘ-

ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ NH3, ʪʦ ʝʩʪʴ 

ʟʥʘʯʝʥʠʝʤ ʬʫʥʢʮʠʠ ɻʠʙʙʩʘ ʌʢ = -

308*10
4
ɼʞ/ʢʤʦʣʴ. ʊʦʛʜʘ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʩʠʩʪʝʤʳ Zʨ ʩʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʥʦʞʝʩʪʚʘ Z7 ʠ ʩʦʩʪʘʚ Zʨ ʩʣʝʜʫʶʱʠʡ: N2 = 

75%, O2 = 17,97%, CO = 0,01%, CO2 = 3,61, 

CH = 4,41%. ɼʦʩʪʠʞʠʤʦʩʪʴ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ ʠ ʫʩʣʦ-

ʚʠʷʤʠ ʧʨʦʮʝʩʩʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. 

ʈʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʥʦʞʝʩʪʚ {Z8}é{Z12} ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʦʟ-

ʤʦʞʥʦ ʩʦʩʪʦʷʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʪʦ 

ʝʩʪʴ ʩʤʝʱʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ Zʨ Ÿ 

Zʨ1. ʉʦʩʪʘʚ ʤʥʦʞʝʩʪʚʘ ʠʟʤʝʥʠʪʩʷ, ʠ ʚ ʆɻ ʙʫ-

ʜʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʨʘʚʥʦʝ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3,4 % 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʆɻ. 

 

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ 

ɻʠʙʙʩʘ (ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 
.
10

4
 ɼʞ/ʤʦʣʴ) ʥʘ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

 

 

 
ʈʠʩʫʥʦʢ 3. ɿʥʘʯʝʥʠʷ ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ 

ɻʠʙʙʩʘ ʜʣʷ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ï ʤʥʦʞʝʩʪʚ 

ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʝʱʝʩʪʚ 
{ NH}; { NO},é,{O2}  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝʡʪʨʘʣʠʟʘ-

ʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʨʝʮʠʨʢʫʣʷ-

ʮʠʠ ʆɻ ʠ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʚʦʩʩʪʘ-

ʥʦʚʠʪʝʣʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʥʝʡʪʨʘ-

ʣʠʟʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʆɻ ʧʦʟʚʦʣʷʝʪ ʫʯʠ-
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10 ˚˕˕˟˟˞  

ʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʙʝʥʟʠʥʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʫʩʣʦʚʠʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ɿʄɿï

4062.10 ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

14846-81 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʢʘʪʦʯʥʦ-

ʪʦʨʤʦʟʥʦʛʦ ʩʪʝʥʜʘ BOSCH LPHY (ʨʠʩ. 4, 

5). ʄʝʪʦʜʠʢʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʦʚʝ-

ʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ 

ʨʝʞʠʤʘʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʨʝʞʠʤʘʤ ʝʟʜʦ-

ʚʦʛʦ ʮʠʢʣʘ ɻʆʉʊ ʈ 41.83 ï 2004 ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ ʦʢʩʠʜʦʚ 

ʘʟʦʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʜʠʘʧʘʟʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 6 ï 9) ɿʄɿ - 

4062.10 (ʦʪ 4000 ʤʠʥ
-1
 ʜʦ 5200 ʤʠʥ

-1
) ʟʥʘ-

ʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʆɻ 

ʩʦʩʪʘʚʣʷʶʪ 1000 é 2500 ppm, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʆɻ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʆɻ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʆɻ (ʥʘ-

ʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ), ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ. 

ʅʘ ʨʝʞʠʤʘʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʛʦʨʦʜ-

ʩʢʦʤʫ ʠ ʚʥʝʛʦʨʦʜʩʢʦʤʫ ʮʠʢʣʦʚ, ʠʤʠʪʠ-

ʨʫʶʱʠʭ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦ-

ʙʠʣʝʡ, ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ 

ʚʳʙʨʦʩʦʚ ʆɻ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʆɻ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠ-

ʛʘʪʝʣʷ ʚ ʨʝʞʠʤʘʭ ʨʘʟʛʦʥʘ (ʨʠʩ. 8, 9). 

ɿʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʦʚ 

ʘʟʦʪʘ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚ 

ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʦʩʪʘʚʣʷʶʪ ʦʪ 260 

ʜʦ 2100 ppm, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʜʚʠʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ ʨʘʟʛʦʥʘ, ʯʪʦ ʚ 2 ï 2,5 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝ-

ʞʠʤʘʭ. ɼʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʜʦʧʫʩʪʠ-

ʤʘ, ʚʝʣʠʢʘ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠ-

ʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʧʨʝʚʳʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ ʚʳʙʨʦʩʘ. 

ʊʘʢ ʞʝ, ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʦʜʫʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʆɻ. 

ʇʦʜʘʯʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʟ ʨʘʩʯʝʪʘ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ (1 ʤʛ/ʤʠʥ) ʚ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʫʶ ʢʘʤʝʨʫ. ʅʝʡʪʨʘʣʠʟʘʪʦʨ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʥʝ ʜʘʣʝʝ 500 ʤʤ ʦʪ ʜʚʠʛʘʪʝʣʷ ʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʆɻ 

ʚʳʰʝ 400 
0
ʉ, ʪʦ ʝʩʪʴ ʧʦʜʘʯʘ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ 

ʧʦ ʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʣʘʧʘʥʘ 

ï ʜʦʟʘʪʦʨʘ 2W21.  

 
 

ʈʠʩʫʥʦʢ 4. ʅʝʡʪʨʘʣʠʟʘʪʦʨ ʦʢʩʠʜʦʚ ʘʟʦʪʘ 

ʆɻ: 1 ï ʢʦʨʧʫʩ; 2 ï ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 3 ï 

ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 4 ï ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ; 5 ï 

ʩʤʝʩʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ; 6 ï ʢʦʨʧʫʩ ʩʤʝʩʠʪʝʣʴ-

ʥʦʡ ʢʘʤʝʨʳ; 7 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʣʴʮʝʚʦʡ 

ʢʘʥʘʣ; 8 ï ʩʫʞʠʚʘʶʱʝʝʩʷ ʩʦʧʣʦ; 9 ï ʢʦʣʴʮʝ-

ʚʦʝ ʩʝʯʝʥʠʝ; 10 ï ʪʨʫʙʢʘ ʧʦʜʘʯʠ ʛʘʟʘ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ; 11 ï ʪʨʫʙʢʘ ʧʨʦʪʠʚʦʜʘʚʣʝ-

ʥʠʷ; 12 ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʩʠʩʪʝʤʳ 

ʧʦʜʘʯʠ 

 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʳ, ʪʝʨʤʦʧʘʨʘ ʊʍʂ 008 ʧʦʜʘʝʪ ʩʠʛ-



˿͙͔͙͔ͤ͗ͤ ͙ͭͦͫ͟;͙ͤͦͫͭ ͍ͦͭͪ͊͋ͦͭ͊΄͙ͻ ͎͍͊ͦ͘ ͍͙͊ͭͦͣͦ͋͡Ύ ˥ˢ˭ ς 3110  
͍ ͍͙ͯͫͦ͡Ύͻ ͎͎ͦͪͦ͒ͫͦͦ͟ ͼ͙͊͟͡ 

˟˒ˢ˚˕˗˛-˟˒ˢ˚˛˘˛ː˕ˤ˒˞˗˕˒ ˜˝˛ˎ˘˒˙˨ ˞˒˝ˏ˕˞ˍ ΟρɉρωɊ ςπρς 11 

ʥʘʣ ʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤʫ ʠʟʤʝʨʠʪʝʣʶ ï 

ʨʝʛʫʣʷʪʦʨʫ ʊʈʄ ï 1, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʪʢʨʳʚʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʢʣʘʧʘʥ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-

ʜʘʯʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʚ ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʦʢ-

ʩʠʜʦʚ ʘʟʦʪʘ ʆɻ. 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʆʙʢʘʪʦʯʥʦ-ʪʦʨʤʦʟʥʦʡ ʩʪʝʥʜ 

BOSCH LPHY : 1 ï ʜʚʠʛʘʪʝʣʴ ɿʄɿ - 4062, 2 ï 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʥʘʛʨʫʟʦʯʥʳʡ ʩʪʝʥʜ Bosch 

LPHY, 3 ï ʇʂ, 4 ï ʠʟʤʝʨʠʪʝʣʴ - ʨʝʛʫʣʷʪʦʨ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ, 5 ï ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ 

BOSCH ESA 3.250, 6 ï ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʆɻ. 

 

 
ʈʠʩʫʥʦʢ 6. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʙʨʦʩʘ NOx ʦʪ 

ʥʘʛʨʫʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʆɻ, ʧʨʠ n = 4000 

ʤʠʥ
-1 

 

 
ʈʠʩʫʥʦʢ 7. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʙʨʦʩʘ NOx ʦʪ 

ʥʘʛʨʫʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʆɻ, ʧʨʠ n = 5200 

ʤʠʥ
-1
 

 

 
ʈʠʩʫʥʦʢ 8. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʙʨʦʩʦʚ NOx ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʨʘʟʚʠʚʘʝʤʦʛʦ ʢʨʫʪʷ-

ʱʝʛʦ ʤʦʤʝʥʪʘ (ʛʦʨʦʜʩʢʦʡ ʮʠʢʣ) ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʦʪ 1700 ʤʠʥ
-1
 ʜʦ 3000 ʤʠʥ

-1
 ʜʣʷ 

ʜʚʠʛʘʪʝʣʷ ɿʄɿ ï 4062.10 

262 

431 

520 

0 

200 

400 

600 

800 

1000 

1200 

1400 

1600 

1800 

2000 

1
0 

2
0 

3
0 

4
0 

5
0 

6
0 

7
0 

8
0 

9
0 

1
0
0 

Tͦ
͎
Σ
 
ͦ
˿

 

N
O

x,
 p

p
m
 

Pe, % 

1800-2000 1600-1800 1400-1600 1200-1400 

1000-1200 800-1000 600-800 400-600 

395 

492 

592 

0 

500 

1000 

1500 

2000 

2500 

1
0 

2
0 

3
0 

4
0 

5
0 

6
0 

7
0 

8
0 

9
0 

1
0
0 

Tͦ
͎
Σ
 
ͦ
˿

 

N
O

x,
 p

p
m
 

Pe, % 

2000-2500 1500-2000 1000-1500 500-1000 0-500 

1760 

2340 

2540 

0 

200 

400 

600 

800 

1000 

1200 

1400 

1
0 

1
8 

3
3 

3
5 

6
8 

7
7 

9
0 

1
0
4 

1
0
8 

n
, ͣ
͙

-ͤ1
 

N
O

x,
 p

p
m
 

˸ͪ͟Σ ˹*  ͣ

1200-1400 1000-1200 800-1000 600-800 
400-600 200-400 0-200 

1 
2 

3 

5 

6 


