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О ПРОГРАММЕ РАЗРАБОТКИ  
РОССИЙСКИХ ГАЗОТУРБИННЫХ ЭНЕРГОТЕХНОЛОГИЙ* 

˚˷˾̊ ̅̉˹˼˻˼̄˷ ˹˷˽̄˼̀̏˷̖ ̇̅̂̓ ˹ ̉˼́̊̐˼̃ ˿ ̆˼̇̈̆˼́̉˿˹̄̅̃ ̉̅̆̂˿˹̄̅̃ ̔̄˼̇˺˼̉˿̎˼̈́̅̃ ˸˷̂˷̄̈˼ 
˧̅̈̈˿˿ ˿ ̃̄̅˺˿̌ ̈̉̇˷̄, ˹́̂̎̕˷̖ ˨˯А ˿ ˜˹̇̅̆̊. ˦̇˿̃˼̄˼̄˿˼ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ 

̉˼̌̄̅̂̅˺˿̀, ˻̅̈̉˿˺̏˿̌ ˹̒̈̅́̅˺̅ ̊̇̅˹̖̄ ̇˷˾˹˿̉˿̖, ̅˸˼̈̆˼̎˿˹˷˼̉ ̆̅˹̒̏˼̄˿˼ ̔̄˼̇˺̅̔̋̋˼́̉˿˹̄̅-

̈̉˿ ˿ ́̅̄́̊̇˼̄̉̅̈̆̅̈̅˸̄̅̈̉˿ ̇̅̈̈˿̀̈́̅̀ ̔̄˼̇˺˼̉˿́˿. ˦˼̇̈̆˼́̉˿˹̄̒̀ ̇̒̄̅́ ̔̉˿̌ ̉˼̌̄̅̂̅˺˿̀ 

̆̇˼˻̈̉˷˹̖̂˼̉ ˸̅̂̓̏̅̀ ˿̄̉˼̇˼̈ ˻̖̂ ̇̅̈̈˿̀̈́̅̀ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿, ˹ ̉̅̃ ̎˿̈̂˼ ˿ ˻̖̂ ̆̅˹̒̏˼̄˿̖ 

˼ё ̔́̈̆̅̇̉̄̅˺̅ ̆̅̉˼̄̍˿˷̂˷. В ˧̅̈̈˿˿ ˼̈̉̓ ̅̆̒̉ ̇˷˾̇˷˸̅̉́˿ ˿ ̅̈˹̅˼̄˿̖ ˺˷˾̅˹̒̌ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ 

̉̊̇˸˿̄, ˸̅̂̓̏̅̀ ̄˷̊̎̄̒̀ ˿ ̆̇̅̃̒̏̂˼̄̄̒̀ ̆̅̉˼̄̍˿˷̂ ˻̖̂ ̇˷˾̇˷˸̅̉́˿ ˺˷˾̅˹̒̌ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ 

̉˼̌̄̅̂̅˺˿̀ ́̅̄́̊̇˼̄̉̄̅˺̅ ̃˿̇̅˹̅˺̅ ̊̇̅˹̖̄. ˦̇˼˻̂̅˽˼̄̅ ̇˼˷̂˿˾̅˹˷̉̓ ́̅̃̆̂˼́̈̄̊̕ ̄˷̊̎̄̅-

̉˼̌̄̅̂̅˺˿̎˼̈́̊̕ ˿̄˹˼̈̉˿̍˿̅̄̄̊̕ ̆̇̅˺̇˷̃̃̊ (̄˷̍˿̅̄˷̂̓̄̒̀ ̆̇̅˼́̉) ̆̅ ˻˷̄̄̅̃̊ ̄˷̆̇˷˹̂˼̄˿̕. 

˥̉̃˼̎˼̄̅, ̎̉̅ ̇˷˾˹˿̉˿˼ ̅̉˼̎˼̈̉˹˼̄̄̒̌ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺̅̉˼̌̄̅̂̅˺˿̀ – ̅˻˿̄ ˿˾ ˹˷˽̄˼̀̏˿̌ 
̆̇˿̅̇˿̉˼̉̅˹ ̅˸˼̈̆˼̎˼̄˿̖ ̔̄˼̇˺̅˸˼˾̅̆˷̈̄̅̈̉˿ ˿ ̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿̎˼̈́̅˺̅ ̇˷˾˹˿̉˿̖ ˧̅̈̈˿̀̈́̅̀ 

˫˼˻˼̇˷̍˿˿. ˧˼˷̂˿˾˷̍˿̕ ̔̉̅˺̅ ̃̊̂̓̉˿˻˿̈̍˿̆̂˿̄˷̇̄̅˺̅ ˹ ̄˷̊̎̄̅̃ ˿ ̆̇˿́̂˷˻̄̅̃ ̆̂˷̄˼ ̆̇̅˼́̉˷, 
́̅̅̇˻˿̄˷̍˿̕ ̇˷˸̅̉ ˿ ́̅̅̆˼̇˷̍˿̕ ˷́˷˻˼̃˿̎˼̈́̅̀, ̅̉̇˷̈̂˼˹̅̀ ˿ ˹̊˾̅˹̈́̅̀ ̄˷̊́˿ ̈ ̆̇̅̃̒̏̂˼̄̄̅-

̈̉̓̕ ̆̇˼˻̂̅˽˼̄̅ ̆̇̅˹̅˻˿̉̓ ̆̅˻ ̄˷̊̎̄̅-̃˼̉̅˻˿̎˼̈́˿̃ ̇̊́̅˹̅˻̈̉˹̅̃ ˧Аˤ (˥˴ˣˣ˦˪ ˧Аˤ). 

ǪȋȞȗȅвțȅ ȑȋȎва: ˺˷˾̅˹̒˼ ̔̄˼̇˺˼̉˿̎˼̈́˿˼ ̉̊̇˸˿̄̒, ̈̅˹̇˼̃˼̄̄˷̖ ˿ ̆˼̇̈̆˼́̉˿˹̄˷̖ ̔̄˼̇˺˼̉˿́˷, ̔̄˼̇-

˺̅̔̋̋˼́̉˿˹̄̅̈̉̓, ̔̄˼̇˺̅˸˼˾̅̆˷̈̄̅̈̉̓, ̋̊̄˻˷̃˼̄̉˷̂̓̄̒˼ ˿̈̈̂˼˻̅˹˷̄˿̖, ́̅̃̆̂˼́̈̄˷̖ ˿̄˹˼̈̉˿̍˿-

̅̄̄˷̖ ̄˷̊̎̄̅-˿̈̈̂˼˻̅˹˷̉˼̂̓̈́˷̖ ̆̇̅˺̇˷̃̃˷ (̄˷̍˿̅̄˷̂̓̄̒̀ ̆̇̅˼́̉). 

СȑțȋȊа ȏȐȈ ȖȈȒȈȐȎваȍȈȈ:  

˵.К. ˦˼̉̇˼̖̄. ˥ ̆̇̅˺̇˷̃̃˼ ̇˷˾̇˷˸̅̉́˿ ̇̅̈̈˿̀̈́˿̌ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺̅̉˼̌̄̅̂̅˺˿̀ // ˤ˷̊̎̄̅-

̉˼̌̄˿̎˼̈́˿˼ ˹˼˻̅̃̅̈̉˿ ˨˦˸˦˪. ˜̈̉˼̈̉˹˼̄̄̒˼ ˿ ˿̄˽˼̄˼̇̄̒˼ ̄˷̊́˿. 2019. ˩. 25. № 1. ˨. 8–18. 
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DEVELOPMENT PROGRAM  
OF RUSSIAN GAS TURBINE POWER TECHNOLOGIES 

Gas plays a crucial role in the current and future fuel energy balance of Russia and many countries, including 

the United States and Europe. Energy efficiency is enhanced by using highly advanced technologies for gas 

turbine energy. Ensuring the competitiveness of the Russian energy sector involves using gas turbines and com-

                                                      

* ˦̅ ̃˷̉˼̇˿˷̂˷̃ ˻̅́̂˷˻˷ «˧˷˾˹˿̉˿˼ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ ̉˼̌̄̅̂̅˺˿̀ ˹ ˧̅̈̈˿˿» ̄˷ ˥˸̐˼̃ 

̈̅˸̇˷̄˿˿ ˧Аˤ 13 ˻˼́˷˸̖̇ 2018 ˺̅˻˷. 
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bined-cycle plants. The promising market for these technologies is of great interest to the Russian industry, 

particularly, for increasing its export potential. Russia has experience in development and integration of gas en-

ergy turbines, a large scientific and industrial potential for devising new, globally competitive gas energy tech-

nologies.  It was proposed to implement a comprehensive science and technology investment program (nation-

al project) in this area. It is noted that developing domestic gas-turbine power technologies is one of the most 

important priorities in ensuring energy security and scientific and technological development of the Russian 

Federation. It was proposed to coordinate the implementation of the project that is multidisciplinary from a 

scientific and applied standpoint and cooperation of academic, sectoral and university science with industry 

under the scientific and methodological guidance of the Russian Academy of Sciences (OEMMP RAS). 

Keywords: gas energy turbines, modern and future energy, energy efficiency, energy security, basic research, 

a comprehensive investment research program (national project). 

Citation:  

Yu.K. Petrenya, Development program of Russian gas turbine power technologies, St. Petersburg polytechnic 

university journal of engineering science and technology, 25(01)(2019) 8–18, DOI: 10.18721/JEST.25101. 

ǅǢǩоǤǢȁ ǿǭǧǬǴǲоǥǧǯǧǲǢǸǪȁ, ǿǯǧǲǥобǧǩоǱǢǳǯоǳǴǾ, 
ǱǧǲǳǱǧǬǴǪǤǯǽǫ ǲǽǯоǬ 

˚˷˾̅̉̊̇˸˿̄̄̒˼ ̔̄˼̇˺˼̉˿̎˼̈́˿˼ ̉˼̌̄̅̂̅˺˿˿ – 

̅˻̄˷ ˿˾ ˹˷˽̄˼̀̏˿̌ ̈̅̈̉˷˹̖̂̐̕˿̌ ̈̅˹̇˼̃˼̄̄̅̀ 

˿ ̆˼̇̈̆˼́̉˿˹̄̅̀ ̔̄˼̇˺˼̉˿́˿. ˴̉̅ ̅̆̇˼˻˼̖̂˼̖̉̈ 

̇̅̂̓̕, ́̅̉̅̇̊̕ ˿˺̇˷˼̉ ˺˷˾ ˹ ̉̅̆̂˿˹̄̅̃ ̔̄˼̇˺˼-
̉˿̎˼̈́̅̃ ˸˷̂˷̄̈˼ ́˷́ ˧̅̈̈˿˿, ̉˷́ ˿ ˹˼˻̊̐˿̌ 
̈̉̇˷̄ ˜˹̇̅̆̒ ˿ ˨˯А: ˹ ˧̅̈̈˿˿ ˻̖̅̂ ˺˷˾˷ ̈̅̈̉˷˹-
̖̂˼̉ ̖̆̅̇˻́˷ 50 %, ˹ ˨˯А ˿ ˜˹̇̅̆˼ – ̈̅̅̉˹˼̉-
̈̉˹˼̄̄̅ ˸̅̂˼˼ 40 ˿ 20 %. ˩˷́˿̃ ̅˸̇˷˾̅̃, ̔̋̋˼́-

̉˿˹̄̅˼ ˿̈̆̅̂̓˾̅˹˷̄˿˼ ˺˷˾˷ ˹ ̔̄˼̇˺˼̉˿̎˼̈́̅̃ 

̅˸̅̇̊˻̅˹˷̄˿˿ ˻˷˽˼ ˹ ̄˷̖̈̉̅̐˼˼ ˹̇˼̖̃ ̉̇˼˸̊˼̉ 
̆̇˿̃˼̄˼̄˿̖ ̆˷̇̅˺˷˾̅˹̅˺̅ ̍˿́̂˷, ̆̅̈̉̇̅˼̄̄̅˺̅ 

̄˷ ˸˷˾˼ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ [1–6]**.  

ˢ˿̄˼̀̄̒̀ ̆̇̅˺̄̅˾ ̄˷ 35 ̂˼̉ ̄˷ ˸˷˾˼ ˻̅̈̉̅-

˹˼̇̄̒̌ ˻˷̄̄̒̌ ˾˷ ̆̇˼˻̒˻̊̐˿̀ ̆˼̇˿̅˻ ̆̇̅-

                                                      
** ˨̃. ̉˷́˽˼:  
˴̄˼̇˺˼̉˿̎˼̈́˷̖ ̈̉̇˷̉˼˺˿̖ ˧̅̈̈˿˿ ˻̅ 2035 ˺̅˻˷. 

(˧˷˾̇˷˸̅̉˷̄˷ ˹̅ ˿̈̆̅̂̄˼̄˿˼ ̆̅̇̊̎˼̄˿̖ ˦̇˼˾˿˻˼̄̉˷ 
˧̅̈̈˿̀̈́̅̀ ˫˼˻˼̇˷̍˿˿ ̅̉ 6 ˿̖̂̕ 2013 ˺. № ˦̇-1471 

̅ ́̅̇̇˼́̉˿̇̅˹́˼ ˴̄˼̇˺˼̉˿̎˼̈́̅̀ ̈̉̇˷̉˼˺˿˿ ˧̅̈̈˿˿ 

̄˷ ̆˼̇˿̅˻ ˻̅ 2030 ˺̅˻˷, ̊̉˹˼̇˽˻˼̄̄̅̀ ̇˷̖̈̆̅̇˽˼̄˿-

˼̃ ˦̇˷˹˿̉˼̂̓̈̉˹˷ ˧̅̈̈˿̀̈́̅̀ ˫˼˻˼̇˷̍˿˿ ̅̉ 13 ̄̅-

̖˸̖̇ 2009 ˺. № 1715-̇ ˿ ̆̇˼˻̊̈̃˷̉̇˿˹˷̐̕˼̀ ̅˸̄̅˹-

̂˼̄˿˼ ́˷˽˻̒˼ ̖̆̉̓ ̂˼̉. ˦̇̅˻̂˼̄˿˼ ̈̉̇˷̉˼˺˿̎˼̈́̅˺̅ 

̆˼̇˿̅˻˷ ˻̅ 2035 ˺̅˻˷ ˹̒̆̅̂̄˼̄̅ ˹ ̈̅̅̉˹˼̉̈̉˹˿˿ ̈ 
̆̅̇̊̎˼̄˿˼̃ ˦̇˷˹˿̉˼̂̓̈̉˹˷ ˧̅̈̈˿̀̈́̅̀ ˫˼˻˼̇˷̍˿˿ 

(̆̇̅̉̅́̅̂ ˾˷̈˼˻˷̄˿̖ ˦̇˷˹˿̉˼̂̓̈̉˹˷ ˧˫);  

˨̉̇˷̉˼˺˿̖ ̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿̎˼̈́̅˺̅ ̇˷˾˹˿̉˿̖ 

˧̅̈̈˿˿ ˻̅ 2035 ˺̅˻˷. ˪̉˹˼̇˽˻˼̄˷ ˪́˷˾̅̃ ˦̇˼˾˿˻˼̄̉˷ 
˧˫ ̅̉ 01.12.2016 ˺̅˻˷ № 642. 

˻̅̂˽˿̉˼̂̓̄̅̈̉̓̕ 70 ̂˼̉ (̈ 1965 ˺̅˻˷) ̆̅́˷˾̒-

˹˷˼̉, ̎̉̅ ˻̖̅̂ ˺˷˾˷ ˹ ̃˿̇̅˹̅̃ ̉̅̆̂˿˹̄̅̃ ˸˷-
̂˷̄̈˼ ́ 2070 ˺̅˻̊ ˻̅̈̉˿˺̄˼̉ ˹˼̂˿̎˿̄̒ ̖̆̅̇˻́˷ 
30 % ̆̇˿ ̅˻̄̅˹̇˼̃˼̄̄̅̃ ̇̅̈̉˼ ̄̅˹̒̌ ˺˼̄˼̇˿-

̇̊̐̕˿̌ ̃̅̐̄̅̈̉˼̀ (̇˿̈. 1, ̉˷˸̂. 1). ˨̊̃̃˷̇-

̄˷̖ ̃̅̐̄̅̈̉̓ ˺˷˾̅˹̅̀ ̔̂˼́̉̇̅˺˼̄˼̇˷̍˿˿ ˹ ̃˿-

̇˼ ́ 2035 ˿ 2070 ˺̅˻˷̃ ˹̒̇˷̈̉˼̉ ̈̅̅̉˹˼̉̈̉˹˼̄-

̄̅ ̆̇˿̃˼̇̄̅ ˹ 2 ˿ 4 ̇˷˾˷, ̎̉̅ ̊́˷˾̒˹˷˼̉ ̄˷ 
˸̅̂̓̏̅̀ ̈˼˺̃˼̄̉ ̆˼̇̈̆˼́̉˿˹̄̅˺̅ ̇̒̄́˷ ˻̖̂ 

̔̄˼̇˺˼̉˿̎˼̈́̅˺̅ ̃˷̏˿̄̅̈̉̇̅˼̄˿̖. ˛̖̂ ̆̅̂̊-

̎˼̄˿̖ ̈˹̅˼̀ ˻̅̂˿ ̄˷ ̔̉̅̃ ̇̒̄́˼ ̇̅̈̈˿̀̈́˷̖ 

̆̇̅̃̒̏̂˼̄̄̅̈̉̓ ˻̅̂˽̄˷ ̆̇˼˻̂˷˺˷̉̓ ́̅̄́̊-

̇˼̄̉̅̈̆̅̈̅˸̄̅˼ ̅˸̅̇̊˻̅˹˷̄˿˼, ˹ ̉̅̃ ̎˿̈̂˼ 
̔̄˼̇˺˼̉˿̎˼̈́˿˼ ˺˷˾̅˹̒˼ ̉̊̇˸˿̄̒. 

˜̈̂˿ ˹ 1965 ˺̅˻̊ ̅˸̐˷̖ ̃̅̐̄̅̈̉̓ ˺˷˾̅˹̅̀ ˺˼-
̄˼̇˷̍˿˿ ˹ ̃˿̇˼ ˸̒̂˷ 0,11 ˩В̉, ˷ ˹ 2015 ˺̅˻̊ – 

1,29 ˩В̉, ̉̅ ˹ 2035 ˿ ˹ 2070 ˺̅˻˷̌ ̅̄˷ ̈̅̈̉˷˹˿̉ 
̈̅̅̉˹˼̉̈̉˹˼̄̄̅ 2,49 ˿ 4,38 ˩В̉, ̉̅ ˼̈̉̓ ˹ ̃˿̇˼ 
̅˸̇˷˾̊˼̖̉̈ ˸̅̂̓̏̅̀ ̆˼̇̈̆˼́̉˿˹̄̒̀ ̇̒̄̅́ ˻̖̂ 

˺˷˾̅̉̊̇˸˿̄̄̒  ̌̔ ̄˼̇˺˼̉˿̎˼̈́˿  ̌̉ ˼̌̄̅̂̅˺˿  ̀[1–3, 7].  

˦̅̈̂˼ ̅̈̊̐˼̈̉˹̂˼̄˿̖ ̆̇̅˺̇˷̃̃̒ ˛˦ˣ ́ 

̄˷̖̈̉̅̐˼̃̊ ˹̇˼̃˼̄˿ 12 % ̔̄˼̇˺˼̉˿́˿ ˧̅̈̈˿˿ 

˸˷˾˿̖̇̊̉̈̕ ̄˷ ˾˷̇̊˸˼˽̄̒̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄˷̌ 
˸̅̂̓̏̅̀ ̃̅̐̄̅̈̉˿ ˿ ̆˷̇̅˺˷˾̅˹̒̌ ̊̈̉˷̄̅˹́˷̌ 

̄˷ ˿̌ ̅̈̄̅˹˼, ̎̉̅ ̈̅˾˻˷ё̉ ̈̊̐˼̈̉˹˼̄̄̒˼ ̇˿̈́˿ 

˻̖̂ ̔̄˼̇˺̅˸˼˾̅̆˷̈̄̅̈̉˿ ̈̉̇˷̄̒. ˴̉˷ ̆̇̅˸̂˼̃˷ 
̈̊̐˼̈̉˹˼̄̄̅ ̅˸̖̅̈̉̇˼̖̉̈ ̄˷ ̋̅̄˼ ̈˷̄́̍˿̅̄-

̄̅̀ ˿ ˾˷̆̇˼̉˿̉˼̂̓̄̅̀ ̆̅̂˿̉˿́˿ ˾˷̆˷˻̄̒̌ 

̈̉̇˷̄, ́̅̉̅̇˷̖ ̖̆̇̅˹˿̂˷̈̓ ̆̇˿ ̆̅̈̉˷˹́˷̌ ˺˷˾̅-

˹̒̌ ̉̊̇˸˿̄ ˹ К̇̒̃ [8]. 
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    , % 

2070    

 

˧˿̈. 1. ˛̖̅̂ ˺˷˾˷ ˹ ̃˿̇̅˹̅̃ ̉̅̆̂˿˹̄̅̃ ̔̄˼̇˺˼̉˿̎˼̈́̅̃ ˸˷̂˷̄̈˼ 
Fig. 1. Share of gas in global fuel energy balance 

 
˩ ˷ ˸ ̂ ˿ ̍ ˷  1  

ǆоǭȁ ǥǢǩǢ Ǥ мǪǲоǤом ǴоǱǭǪǤǯом ǿǯǧǲǥǧǴǪǹǧǳǬом  

бǢǭǢǯǳǧ Ǫ моǻǯоǳǴǾ ǥǧǯǧǲǢǸǪǪ Ǳо ǥоǦǢм 

T a b l e  1  

Gas share in world fuel energy balance  

and generation capacity by years 

˚̅˻ 

˛̖̅̂ ˺˷˾˷  
˹ ̉̅̆̂˿˹̄̅̃ 

˸˷̂˷̄̈˼, % 

ˣ̅̐̄̅̈̉̓  

˺˷˾̅˹̅̀  

˺˼̄˼̇˷̍˿˿, ˩В̉ 

˥˸̐˷̖ 

̃̅̐̄̅̈̉̓, 

˩В̉ 

1965 15 0,11 0,73 

2015 23 1,29 5,6 

2035* 26 2,49 9,6 

2070** 30 4,38 14,6 

  

* ˦̇̅˺̄̅˾ IEA, BP. 
** ˢ˿̄˼̀̄̒̀ ̆̇̅˺̄̅˾. 

 
˛̇̊˺̅̀ ̈̊̐˼̈̉˹˼̄̄̒̀ ̇˿̈́ ˻̖̂ ̔̄˼̇˺̅˸˼˾-

̅̆˷̈̄̅̈̉˿ ˧̅̈̈˿˿ – ̉˼̌̄̅̂̅˺˿̎˼̈́˷̖ ̃̅̄̅̆̅-

̂˿˾˷̍˿̖ ̇̒̄́˷ ̃̅̐̄̒̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄. ˥̇˿-

˺˿̄˷̂̓̄̒̃˿ ̇˷˾̇˷˸̅̉̎˿́˷̃˿ ˿ ̆̇̅˿˾˹̅˻˿̉˼-

̖̂̃˿ ̃̅̐̄̒̌ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̊̈̉˷̄̅˹̅́ (˸̅̂˼˼ 
300 ˣВ̉) ̖˹̖̖̂̉̈̕ ̋˷́̉˿̎˼̈́˿ ̉̅̂̓́̅ ̉̇˿ 

́̅̃̆˷̄˿˿ – General Electric (Alstom ̈̉˷̂ ̎˷-
̈̉̓̕ General Electric), Siemens ˿ Mitsubishi 

Heavy Industries [9–11].  

˦̅̉˼̄̍˿˷̂̓̄̅ ˹˷˽̄˷ ̇̅̂̓ ˺˷˾̅̉̊̇˸˿̄̄̒̌ 

̔̄˼̇˺˼̉˿̎˼̈́˿̌ ̉˼̌̄̅̂̅˺˿̀ ˹ ̆˼̇̈̆˼́̉˿˹̄̅̀ 

̔̄˼̇˺˼̉˿́˼ ˸̂˿˽˷̀̏˿̌ ˻˼̖̈̉˿̂˼̉˿̀, ́̅˺˻˷ 

̆̇̅˿˾̅̀˻ё̉ ̆˼̇˼̌̅˻ ̅̉ ̃̅̄̅̍˼̂˼˹̒̌ ̃̅̄̅-

̉̅̆̂˿˹̄̒̌ ̔̂˼́̉̇̅̈̉˷̄̍˿̀ ́ ̃̄̅˺̅̍˼̂˼˹̒̃ 

̃̄̅˺̅̉̅̆̂˿˹̄̒̃ ̔̄˼̇˺̅̌˿̃˿̎˼̈́˿̃ ́̅̃-

̆̂˼́̈˷̃. К̂̎̕˼˹̒̃ ̔̂˼̃˼̄̉̅̃ ̉˷́˿̌ ̔̄˼̇˺̅-

̌˿̃˿̎˼̈́˿̌ ́̅̃̆̂˼́̈̅˹ ˸̊˻̊̉ ˺˷˾̅˹̒˼ ̔̄˼̇-

˺˼̉˿̎˼̈́˿˼ ̉̊̇˸˿̄̒ ˸̅̂̓̏̅̀ ̃̅̐̄̅̈̉˿ ̈ ˹̒-

̈̅́˿̃ ̊̇̅˹̄˼̃ ̉˼̃̆˼̇˷̉̊̇̒ ̄˷ ˹̌̅˻˼ ˹ ̉̊̇-

˸˿̄̊.  

˧̅̈̈˿̀̈́˿˼ ̔̄˼̇˺̅̃˷̏˿̄̅̈̉̇̅˼̄˿˼ ˿ ̔̄˼̇-

˺˼̉˿́˷ ˻̅̂˽̄̒ ̇˷̈̆̅̂˷˺˷̉̓ ́̅̄́̊̇˼̄̉̅̈̆̅-

̈̅˸̄̒̃˿ ˺˷˾̅˹̒̃˿ ̉̊̇˸˿̄˷̃˿ ˿ ̆˷̇̅˺˷˾̅˹̒̃˿ 

̊̈̉˷̄̅˹́˷̃˿, ́̅̉̅̇̒˼ ̆̅˾˹̖̅̂̉ ̇˼̏˿̉̓ ̆̇̅-

˸̂˼̃̒ ̔̄˼̇˺̅̔̋̋˼́̉˿˹̄̅̈̉˿ ˿ ̔̄˼̇˺̅˸˼˾-
̅̆˷̈̄̅̈̉˿ ̇̅̈̈˿̀̈́̅̀ ̔̄˼̇˺˼̉˿́˿ ˿ ̅˸˼̈̆˼-
̎˿̉̓ ̔́̈̆̅̇̉ ̔̉˿̌ ̊̈̉˷̄̅˹̅́ ̄˷ ̃˿̇̅˹̅̀ ̔̄˼̇-

˺˼̉˿̎˼̈́˿̀ ̇̒̄̅́. 
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˧˿̈. 2. ˚˷˾̅˹˷̖ ̔̄˼̇˺˼̉˿̎˼̈́˷̖ ̉̊̇˸˿̄˷ ˚˩˴-65 (а) ˿ ̆̇̅˼́̉ ˺˷˾̅˹̅̀ ̉̊̇˸˿̄̒ ˚˩˴-300  

˦А˥ «˨˿̂̅˹̒˼ ̃˷̏˿̄̒» (ȁ) 

Fig. 2. Gas turbine GTE-65 by Power Machines OJSC (a) and project of gas turbine GTE-300  

by Power Machines OJSC (ȁ). 

 

 
6 
 

˧˿̈. 3. ˚˷˾̅˹˷̖ ̔̄˼̇˺˼̉˿̎˼̈́˷̖ ̉̊̇˸˿̄˷ ˚˩˴-180 (̈̅˹̃˼̈̉̄̒̀ ̆̇̅˼́̉ ˢˣ˞ ˿ ˥А˥ «А˹˿˷˻˹˿˺˷̉˼̂̓») 

Fig. 3. Gas turbine GTE-180 (joint project of LMZ and Aviadvigatel OJSC) 
 

ǅǢǩоǴǵǲбǪǯǯǽǧ ǿǯǧǲǥоǴǧǷǯоǭоǥǪǪ 

В ˧̅̈̈˿˿ ˼̈̉̓ ̅̆̒̉ ̇˷˾̇˷˸̅̉́˿ ˿ ̅̈˹̅˼̄˿̖ 

̃̅̐̄̒  ̌˺˷˾̅˹̒  ̌̉̊̇˸˿ .̄ В 60–70-  ˼˺̅˻  ̒̆̇̅̏̂̅˺  ̅

˹˼́˷ ˸̒̂˷ ̇˷˾̇˷˸̅̉˷̄˷ ˿ ̅̈˹̅˼̄˷ ̇˼́̅̇˻̄˷̖ ̆̅ 

̃̅̐̄̅̈̉˿ – 100 ˣВ̉ – ˺˷˾̅˹˷̖ ̉̊̇˸˿̄˷ ˚˩-100 

ˢˣ˞. В ̆̅̈̂˼˻̄˿˼ ˻˼̖̈̉˿̂˼̉˿̖ ˸̒̂ ̆̅̂̊̎˼̄ ̅̆̒̉ 
̆̇̅˿˾˹̅˻̈̉˹  ˷̂˿̍˼̄˾˿̅̄̄̒  ̌˺˷˾̅˹̒  ̌̉̊̇˸˿  ̄˜-́̂˷̈-
̈˷ ̃̅̐̄̅̈̉̓̕ 160 ˣВ̉, ̇˷˾̇˷˸̅̉˷̄˷ ˿ ˿̈̆̒̉˷̄˷ 
˹ ̊̈̂̅˹˿̖̌ ̈̉˷̄̍˿˿ ˺˷˾̅˹˷̖ ̉̊̇˸˿̄˷ ˚˩-65, ˹̒-

̆̅̂̄˼̄̒ ̆̇̅˼́̉̒ ̉̊̇˸˿̄ ̃̅̐̄̅̈̉̓̕ 180 ˣВ̉ 
(ˢˣ˞-˥А˥ «А˹˿˷˻˹˿˺˷̉˼̂̓») ˿ 170, 300 ˣВ̉ 
(˦А˥ «˨˿̂̅˹̒˼ ̃˷̏˿̄̒») (̇˿̈. 2, 3) [12–15]. 

˦̅̈̂˼˻̄˿˼ ̖̆̉̓˻˼̖̈̉ ̂˼̉ ˹ ̃˿̇˼ ̆̇̅˿̈̌̅-

˻˿̂̅ ̖̆̅̈̉̅̄̄̅˼ ̇˷˾˹˿̉˿˼ ˺˷˾̅˹̒̌ ̔̄˼̇˺˼̉˿-

̎˼̈́˿̌ ̉̊̇˸˿̄. ˟̌ ˼˻˿̄˿̎̄˷̖ ̃̅̐̄̅̈̉̓ ˹̒-

̇̅̈̂˷ ̈̅ 100 ˻̅ ˸̅̂˼˼ 500 ˣВ̉, ́̅̔̋̋˿̍˿-

˼̄̉ ̆̅̂˼˾̄̅˺̅ ˻˼̀̈̉˹˿̖ ̆˷̇̅˺˷˾̅˹̒̌ ̊̈̉˷̄̅-

˹̅́ ̄˷ ˿̌ ˸˷˾˼ ˻̅̈̉˿˺ 62 %. К̂˷̈̈̒ ˺˷˾̅̉̊̇-

˸˿̄̄̒̌ ̔̄˼̇˺̅̉˼̌̄̅̂̅˺˿̀ ˿ ̉˼̃̆˼̇˷̉̊̇̒ 

̄˷ ˹̌̅˻˼ ˹ ˺˷˾̅˹̊̕ ̉̊̇˸˿̄̊ ˿ ̄˷ ˹̒̌̂̅̆˼  
˺˷˾̅˹̅̀ ̉̊̇˸˿̄̒ ̆̇˿˹˼˻˼̄̒ ˹ ̉˷˸̂. 1. ˛̖̂  

J-́̂˷̈̈˷ ̉˼̃̆˼̇˷̉̊̇˷ ̄˷ ˹̌̅˻˼ ˹ ˺˷˾̅˹̊̕ ̔̄˼̇-

˺˼̉˿̎˼̈́̊̕ ̉̊̇˸˿̄̊ ̃̅˽˼̉ ˻̅̈̉˿˺˷̉̓ 1700 ˨ 

(̉˷˸̂. 2). 

а) 

ȁ)
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˩ ˷ ˸ ̂ ˿ ̍ ˷  2  

КǭǢǳǳǽ ǥǢǩоǴǵǲбǪǯǯǽǷ ǿǯǧǲǥоǴǧǷǯоǭоǥǪǫ 

T a b l e  2  

Classes of gas turbine power technologies 

К̂˷̈̈  
˺˷˾̅̉̊̇˸˿̄̄̅̀ 

̉˼̌̄̅̂̅˺˿˿ 

˩˼̃̆˼̇˷̉̊̇˷ ̄˷ ˹̌̅˻˼ 
˹ ˺˷˾̅˹̊̕ ̉̊̇˸˿̄̊, °˨ 

˩˼̃̆˼̇˷̉̊̇˷ ̄˷ ˹̒̌̂̅̆˼ 
˺˷˾̅˹̅̀ ̉̊̇˸˿̄̒, °˨ 

К̂˷̈̈ ̆˷̇˷̃˼̉̇̅˹ К˪, 

̆˷̇̅˹̅̀ ̉̊̇˸˿̄̒ ˹ ̈̅̈̉˷˹˼ ˦˚˪ 

E ≤ 1150 500–540 SC (SuperCritical) 

F 1150–1300 600 USC (UltraSuperCritical) 

H 1300–1500 640 A-USC (Advanced UltraSuperCritical) 

J 1500–1700 680 A-USC (Advanced UltraSuperCritical) 

 

˚˷˾̅˹̒˼ ̉̊̇˸˿̄̒ ̆̅ ̈̅˹̅́̊̆̄̅̈̉˿ ̇˼̏˼-
̄˿̀, ̅˸̑˼˻˿̄ё̄̄̒̌ ˹ ̈˿̈̉˼̃̊, – ̅˻˿̄ ˿˾ ̈˷-
̃̒̌ ̈̂̅˽̄̒̌ ̉˼̌̄˿̎˼̈́˿̌ ̅˸̑˼́̉̅˹, ́̅̉̅̇̒˼ 
̈̅˾˻˷̂̅ ̎˼̂̅˹˼̎˼̈̉˹̅. В̌̅˻̄̅̀ ˸˷̇̓˼̇ ˹ ˺˷-
˾̅̉̊̇˸˿̄̄̒˼ ̉˼̌̄̅̂̅˺˿˿ ˻̅̈̉˷̉̅̎̄̅ ˹̒̈̅́, 

̉˷́ ́˷́ ̄˼̅˸̌̅˻˿̃̒ ́̇̊̆̄̒˼ ˿̄˹˼̈̉˿̍˿˿ ˹ 

̋̊̄˻˷̃˼̄̉˷̂̓̄̒˼ ˿ ̆̇˿́̂˷˻̄̒˼ ˿̈̈̂˼˻̅˹˷-
̄˿̖, ˹ ̅̆̒̉̄̅-́̅̄̈̉̇̊́̉̅̇̈́˿˼ ̇˷˸̅̉̒ ̄˷ 
̔̉˷̆˼ ̇˷˾̇˷˸̅̉́˿, ˻̅̂˽̄̒ ˸̒̉̓ ˹ ̄˷̂˿̎˿˿ 

̏́̅̂˷ ̆̇̅˼́̉˿̇̅˹˷̄˿̖ ˹̒̈̅́̅˺̅ ̊̇̅˹̖̄, ́̅̄-

̈̉̇̊́̉̅̇̈́˿˼ ̄˷̇˷˸̅̉́˿, ̈˼̇̓ё˾̄˷̖ ̉˼̌̄̅̂̅˺˿-

̎˼̈́˷̖ ˸˷˾˷, ̇˷˾˹˿̉˷̖ ̈˼̇˹˿̈̄˷̖ ̈̂̊˽˸˷.  

КомǱǭǧǬǳǯǢȁ ǪǯǤǧǳǴǪǸǪоǯǯǢȁ  

ǯǢǵǹǯо-ǪǳǳǭǧǦоǤǢǴǧǭǾǳǬǢȁ ǱǲоǥǲǢммǢ   

(ǯǢǸǪоǯǢǭǾǯǽǫ ǱǲоǧǬǴ) 

В̅̆̇̅̈ ̅ ˹˷˽̄̅̈̉˿ ̇˷˾̇˷˸̅̉́˿ ̅̉˼̎˼̈̉˹˼̄-

̄̒̌ ̃̅̐̄̒̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ ̄˼̅˻̄̅́̇˷̉̄̅ 

̈̉˷˹˿̖̂̈ ˧̅̈̈˿̀̈́̅̀ ˷́˷˻˼̃˿˼̀ ̄˷̊́. 

В 2014 ˺̅˻̊ ̅˸̇˷̐˼̄˿˼ ̄˷ ̔̉̊ ̉˼̃̊ ˷́˷˻˼̃˿́˷ 
В.˜. ˫̅̇̉̅˹˷, ̃˿̄˿̈̉̇˷ ̔̄˼̇˺˼̉˿́˿ А.В. ˤ̅-

˹˷́˷ ˿ ̃˿̄˿̈̉̇˷ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿ ˿ ̉̅̇˺̅˹̂˿ 

˛.В. ˣ˷̄̉̊̇̅˹˷ ˸̒̂̅ ̄˷̆̇˷˹̂˼̄̅ ˦̇˼˾˿˻˼̄̉̊ 
˧˫ В.В. ˦̊̉˿̄̊, ́̅̉̅̇̒̀ ̆̅˻˻˼̇˽˷̂ ˻˷̄̄̊̕ 

˿̄˿̍˿˷̉˿˹̊. ˧̖˻ ̅˸̇˷̐˼̄˿̀ ˹ ˦̇˷˹˿̉˼̂̓̈̉˹̅ 

˧˫ ˿ ˹˼˻̅̃̈̉˹˷ ̈ ̇˷˾̖̑̈̄˼̄˿˼̃ ˹˷˽̄̅̈̉˿ ˻̖̂ 

̈̉̇˷̄̒ ̇˷˾̇˷˸̅̉́˿ ˿ ̅̈˹̅˼̄˿̖ ˺˷˾̅˹̒̌ ̔̄˼̇˺˼-
̉˿̎˼̈́˿̌ ̉̊̇˸˿̄ ˸̒̂˿ ̆̅˻˺̅̉̅˹̂˼̄̒ ˿ 

̄˷̆̇˷˹̂˼̄̒ ˷́˷˻˼̃˿́̅̃ ˥.ˤ. ˫˷˹̅̇̈́˿̃. ˨̅-

̅̉˹˼̉̈̉˹̊̐̕˿˼ ̇˼́̅̃˼̄˻˷̍˿˿ ˸̒̂˿ ˹̒̇˷˸̅̉˷-

̄̒ К̅̃˿̈̈˿˼̀ ̆̅ ˺˷˾̅˹̒̃ ̉̊̇˸˿̄˷̃ ˧Аˤ, ́̅-

̉̅̇̊̕ ˹̅˾˺̂˷˹̖̂˼̉ ̎̂˼̄-́̅̇̇˼̈̆̅̄˻˼̄̉ ˧Аˤ 

˚.˚. ˥̂̓̌̅˹̈́˿̀. ˤ˼̅˸̌̅˻˿̃̅ ̉˷́˽˼ ̅̉̃˼̉˿̉̓ 

̄˼˻˷˹̄˿˼ ̇˼́̅̃˼̄˻˷̍˿˿ ̄˷ ̉˼̃̊ ˺˷˾̅˹̒̌ 

̔̄˼̇˺˼̉˿̎˼̈́˿̌ ̉̊̇˸˿̄ ˨̅˹˼̉˷ ˧Аˤ ̆̅ ̆̇˿̅-

̇˿̉˼̉̄̅̃̊ ̄˷̆̇˷˹̂˼̄˿̕ ̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿-

̎˼̈́̅˺̅ ̇˷˾˹˿̉˿̖ ˧̅̈̈˿̀̈́̅̀ ˫˼˻˼̇˷̍˿˿ 

«˦˼̇˼̌̅˻ ́ ̔́̅̂̅˺˿̎˼̈́˿ ̎˿̈̉̅̀ ̔̄˼̇˺˼̉˿́˼, 
̆̅˹̒̏˼̄˿˼ ̔̋̋˼́̉˿˹̄̅̈̉˿ ˻̅˸̒̎˿ ˿ ˺̂̊˸̅-

́̅̀ ̆˼̇˼̇˷˸̅̉́˿ ̊˺̂˼˹̅˻̅̇̅˻̄̅˺̅ ̖̈̒̇̓, 

̋̅̇̃˿̇̅˹˷̄˿˼ ̄̅˹̒̌ ˿̈̉̅̎̄˿́̅˹, ̈̆̅̈̅˸̅˹ 

̉̇˷̄̈̆̅̇̉˿̇̅˹́˿ ˿ ̌̇˷̄˼̄˿̖ ̔̄˼̇˺˿˿» ̆̅˻ 

̆̇˼˻̈˼˻˷̉˼̂̓̈̉˹̅̃ ˷́˷˻˼̃˿́˷ В.˜. ˫̅̇̉̅˹˷. 
В ˧Аˤ ˸̒̂˿ ̇˷˾̇˷˸̅̉˷̄̒ ̆̇˼˻̂̅˽˼̄˿̖ ̆̅ ̃̅-

˻˼̇̄˿˾˷̍˿˿ ̉˼̆̂̅˹̅̀ ̔̄˼̇˺˼̉˿́˿ ̈̉̇˷̄̒, ˹ 

̉̅̃ ̎˿̈̂˼ ̆̅ ̆̇˿̃˼̄˼̄˿̕ ˺˷˾̅̉̊̇˸˿̄̄̅̀ 

̄˷˻̈̉̇̅̀́˿ ̈ ̆˷̇̅̉̊̇˸˿̄̄̒̃ ˸̂̅́̅̃ ̆̅˹̒-

̏˼̄̄̅̀ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̉˼̆̂̅˹̅̀ ̔̂˼́̉̇̅-

̈̉˷̄̍˿˿ (̆˷̉˼̄̉ ̄˷ ˿˾̅˸̇˼̉˼̄˿˼ ˷́˷˻˼̃˿́˷ 
˥.ˤ. ˫˷˹̅̇̈́̅˺̅, ̎̂˼̄˷-́̅̇̇˼̈̆̅̄˻˼̄̉˷ ˧Аˤ 

˵.К. ˦˼̉̇˼̄˿ ˿ ˻̇.).  

˪̎˿̉̒˹˷̖ ̄˼̈̅̃̄˼̄̄̊̕ ˷́̉̊˷̂̓̄̅̈̉̓ ˿ 

˹˷˽̄̅̈̉̓ ˻̖̂ ˸˼˾̅̆˷̈̄̅̈̉˿ ˿ ̔́̅̄̅̃˿́˿ 

̈̉̇˷̄̒ ̄˷̂˿̎˿̖ ́̅̃̆˼̉˼̄̍˿̀ ̆̅ ̃̅̐̄̒̃ 

˺˷˾̅˹̒̃ ̉̊̇˸˿̄˷̃, ̆̇˼˻̂˷˺˷˼̖̉̈ ̈̋̅̇̃˿̇̅-

˹˷̉̓ ˿ ̇˼˷̂˿˾̅˹˷̉̓ ́̅̃̆̂˼́̈̄̊̕ ̄˷̊̎̄̅-

̉˼̌̄˿̎˼̈́̊̕ ˿̄˹˼̈̉˿̍˿̅̄̄̊̕ ̆̇̅˺̇˷̃̃̊ 

(̄˷̍˿̅̄˷̂̓̄̒̀ ̆̇̅˼́̉) ̆̅ ̇˷˾̇˷˸̅̉́˼ ˿ ̅̈˹̅-

˼̄˿̕ ̅̉˼̎˼̈̉˹˼̄̄̒̌ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺˼-

̉˿̎˼̈́˿̌ ̉˼̌̄̅̂̅˺˿̀. 
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˧˿̈. 4. ˨̌˼̃˷ ˻̅̈̉˿˽˼̄˿̖ ̆˼̇̈̆˼́̉˿˹̄̅˺̅ ̃˿̇̅˹̅˺̅ ̊̇̅˹̖̄ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺˼̉˿̎˼̈́˿̌  

̉˼̌̄̅̂̅˺˿̀ ̄˷ ˸˷˾˼ ̅̆˼̇˼˽˷̐̕˿̌ ̋̊̄˻˷̃˼̄̉˷̂̓̄̒̌ ˿ ̆̇˿́̂˷˻̄̒̌ ˿̈̈̂˼˻̅˹˷̄˿̀ 

Fig. 4. Scheme for gas-turbine power technologies based on advanced fundamental  

and applied research to become globally competitive 
 

В ̅̈̄̅˹˼ ̔̉̅˺̅ ̆̇̅˼́̉˷ ˻̅̂˽̄̒ ̂˼˽˷̉̓ 

̅̆˼̇˼˽˷̐̕˿˼ ̋̊̄˻˷̃˼̄̉˷̂̓̄̒˼ ˿̈̈̂˼˻̅˹˷̄˿̖ 

˿ ̆̇˿́̂˷˻̄̒˼ ̇˷˸̅̉̒, ̆̅˾˹̖̅̂̐̕˿˼ ˹ ̈˽˷̉̒˼ 
̈̇̅́˿ ˹̒̀̉˿ ̄˷ ̆˼̇̈̆˼́̉˿˹̄̒̀ ̃˿̇̅˹̅̀ ̊̇̅-

˹˼̄̓ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ ̉˼̌̄̅̂̅-

˺˿̀ (̇˿̈. 4). ˥̈̄̅˹̄̒̃˿ ̅˸̂˷̖̈̉̃˿ ̄˼̅˸̌̅˻˿-

̃̒̌ ̋̊̄˻˷̃˼̄̉˷̂̓̄̒̌ ˿̈̈̂˼˻̅˹˷̄˿̀ ̖˹̖̖̂̉̈̕:  

˷̔̇̅˻˿̄˷̃˿́˷ ̇˷˾̂˿̎̄̒̌ ̊˾̂̅˹ ˺˷˾̅˹̅̀ 

̉̊̇˸˿̄̒, ̆̅˾˹̖̅̂̐̕˷̖ ̄˷ ˸˷˾˼ ˹˼̇˿̋˿̍˿̇̅-

˹˷̄̄̒̌ ́̅˻̅˹ ˿ ̆̇̅˺̇˷̃̃̄̒̌ ́̅̃̆̂˼́̈̅˹ 

̆̅̂̄̒̃ ̅˸̇˷˾̅̃ ̅̆˿̈˷̉̓ ˷̔̇̅˻˿̄˷̃˿̎˼̈́˿˼ 
̊̈̂̅˹˿̖ ˹ ́̅̃̆̇˼̈̈̅̇˼, ˹ ́˷̃˼̇˼ ̈˺̅̇˷̄˿̖ ˿ 

̉̊̇˸˿̄˼, ˹ ̈˿̈̉˼̃˷̌ ̅̌̂˷˽˻˼̄˿̖; 

̋˿˾˿́̅-̌˿̃˿̎˼̈́˿˼ ˿ ̉˼̆̂̅̋˿˾˿̎˼̈́˿˼ 
̆̇̅̍˼̈̈̒ ˹ ́˷̃˼̇˷̌ ̈˺̅̇˷̄˿̖, ˹ ̉̅̃ ̎˿̈̂˼ ̆̇˿ 

˿̈̆̅̂̓˾̅˹˷̄˿˿ ̄˿˾́̅́˷̂̅̇˿̀̄̅˺̅ ̈˿̄̉˼˾-˺˷˾˷ 
̈ ˻̅˸˷˹̂˼̄˿˼̃ ˹̅˻̅̇̅˻˷ ˿ ̆̇˿̃˼̄˼̄˿˿ ̃˼̃-

˸̇˷̄̄̒̌ ̉˼̌̄̅̂̅˺˿̀; 

̇˷˾̇˷˸̅̉́˷ ̆˼̇̈̆˼́̉˿˹̄̒̌ ̃˷̉˼̇˿˷̂̅˹ ˿ 

̋̊̄́̍˿̅̄˷̂̓̄̒̌ ̆̅́̇̒̉˿̀ ˻̖̂ ̔̂˼̃˼̄̉̅˹ ˺̅-

̖̇̎˼˺̅ ̉̇˷́̉˷ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ ̄˷ ̉˼̃̆˼̇˷̉̊̇̒ 

˻̅ 1700 °˨, ˹ ̉̅̃ ̎˿̈̂˼ ́˼̇˷̃˿̎˼̈́˿̌ ̃˷̉˼̇˿˷-
̂̅˹ ˿ ˷˻˻˿̉˿˹̄̒̌ ̉˼̌̄̅̂̅˺˿̀; 

̃˼̉̅˻̒ ̇˼̏˼̄˿̖ ̈˹̖˾˷̄̄̒̌ ˾˷˻˷̎ ˿ ̈́˹̅˾-
̄̅˺̅ ̈̊̆˼̇́̅̃̆̓̉̕˼̇̄̅˺̅ ̆̇̅˼́̉˿̇̅˹˷̄˿̖, 

̅˸˼̈̆˼̎˿˹˷̐̕˼˺̅ ˿̈̆̒̉˷̄˿̖ ˿ ˻̅˹̅˻́̊ ˺˷˾̅-

˹̅̀ ̉̊̇˸˿̄̒ ˸̅̂̓̏̅̀ ̃̅̐̄̅̈̉˿ ˹ ˹˿̇̉̊˷̂̓-
̄̅̃ ̆̇̅̈̉̇˷̄̈̉˹˼ ̆̇˿ ̃˼̄̓̏˿̌ ̋˿̄˷̄̈̅˹̒̌ ˿ 

˹̇˼̃˼̄̄̒̌ ˾˷̉̇˷̉˷̌. ˫̊̄˻˷̃˼̄̉˷̂̓̄̒˼ ˿̈̈̂˼-
˻̅˹˷̄˿̖ ̆̅ ̔̉˿̃ ˿ ˻̇̊˺˿̃ ̄˼̅˸̌̅˻˿̃̒̃ 

̄˷̆̇˷˹̂˼̄˿̖̃ ̃̅˺̊̉ ˸̒̉̓ ˹̒̆̅̂̄˼̄̒ ̈˿̂˷̃˿ 

˷́˷˻˼̃˿̎˼̈́̅̀ ˿ ˹̊˾̅˹̈́̅̀ ̄˷̊́˿.  

ˤ˷ ̈̂˼˻̊̐̕˼̃ ̊̇̅˹̄˼ ˻˼̉˷̂˿˾˷̍˿˿ ́ ̅˸̂˷-
̖̈̉̃ ̋̊̄˻˷̃˼̄̉˷̂̓̄̒̌ ˿̈̈̂˼˻̅˹˷̄˿̀ ̃̅˺̊̉ 
˸̒̉̓ ̅̉̄˼̈̉˿ ̈̂˼˻̊̐̕˿˼ ̄˷̆̇˷˹̂˼̄˿̖ ̇˷˸̅̉ 
(̆̅˻˺̅̉̅˹̂˼̄̒ ̈ ̊̎˷̈̉˿˼̃ ˟̄̈̉˿̉̊̉˷ ̉˼̆̂̅̋˿-

˾˿́˿ ˨˥ ˧Аˤ) [16–19]. 

АǿǲоǦǪǯǢмǪǬǢ ǱǲоǴоǹǯоǥо ǴǲǢǬǴǢ, обǴǧǬǢǯǪǧ 
ǬомǱǲǧǳǳоǲǯǽǷ Ǫ ǴǵǲбǪǯǯǽǷ ǭоǱǢǴоǬ, ˹́̂̎̕˷̖ 

̎˿̈̂˼̄̄̅˼ ̃̅˻˼̂˿̇̅˹˷̄˿˼ ˿ ̅̆̉˿̃˿˾˷̍˿̕ 

̉̇˼̌̃˼̇̄̅̀ ˷̔̇̅˻˿̄˷̃˿́˿ ̆̅̉̅́˷ ̄˷ ̅̈̄̅˹˼ 
˹˼̇˿̋˿̍˿̇̅˹˷̄̄̒̌ ˹̒̎˿̈̂˿̉˼̂̓̄̒̌ ́̅˻̅˹ ˿ 

̆̇̅˺̇˷̃̃̄̒̌ ́̅̃̆̂˼́̈̅˹, ̅̆̇˼˻˼̂˼̄˿˼ ̊̈̂̅-

˹˿̀ (˿ ̊̈̉̇˷̄˼̄˿˼) ˹̅˾̄˿́̄̅˹˼̄˿̖ ̅̉̇̒˹˷ ̆̅-

̉̅́˷, ̄˼̈̉˷̍˿̅̄˷̇̄̒̌ ̇˼˽˿̃̅˹, ˷˹̉̅́̅̂˼˸˷-
̄˿̀, ̈̄˿˽˼̄˿˼ ̊̉˼̎˼́ ˹̅˾˻̊̌˷ ̎˼̇˼˾ ˾˷˾̅̇̒ 

̂̅̆˷̉̅́, ˷̔̇̅˻˿̄˷̃˿́̊, ̉˼̆̂̅̅˸̃˼̄ ˿ ˷́̊̈̉˿-

́̊ ˹̌̅˻̄̅˺̅ ˷̆̆˷̇˷̉˷ (˹ ̉̅̃ ̎˿̈̂˼ ̆̇̅˸̂˼̃˷ 
̅˸̂˼˻˼̄˼̄˿̖); ̇˷˾̇˷˸̅̉́˷ ˿ ˹̄˼˻̇˼̄˿˼ ̃˼̉̅˻̅˹ 

̔̋̋˼́̉˿˹̄̅˺̅ ̊̆̇˷˹̂˼̄˿̖ ˷̔̇̅˻˿̄˷̃˿́̅̀ ̆̅-

КПД ПГУ (%) 
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̉̅́˷ ̄˷ ̅̈̄̅˹˼ ˷˻˷̆̉˿˹̄̅˺̅ ̂̅́˷̂̓̄̅˺̅ ˹̅˾-
˻˼̀̈̉˹˿̖ ˿ ̅˸̇˷̉̄̅̀ ̈˹̖˾˿ ̈ ˿̈̆̅̂̓˾̅˹˷̄˿˼̃ 

̃˼̉̅˻̅˹ ̃˷̏˿̄̄̅˺̅ ̅˸̊̎˼̄˿̖.  

ǓǪǳǴǧмǽ оǷǭǢǨǦǧǯǪȁ, ˹ ̉̅̃ ̎˿̈̂˼ ̅̆̉˿̃˿-

˾˷̍˿̖ ˷̔̇̅˻˿̄˷̃˿́˿ ˹̒̈̅́̅̉˼̃̆˼̇˷̉̊̇̄̅˺̅ 

̆̅̉̅́˷ ˿ ̉˼̆̂̅̅˸̃˼̄˷, ̅̇˺˷̄˿˾˷̍˿̖ ̉˼̆̂̅˹̅̀ 

˾˷̐˿̉̒ ̈ ̊̎˼̉̅̃ ̉̇˼̌̃˼̇̄̅̈̉˿ ˿ ̄˼̈̉˷̍˿̅-

̄˷̇̄̅̈̉˿, ˷ ̉˷́˽˼ ̔̋̋˼́̉˿˹̄̅˺̅ ̉˼̆̂̅̅̉˹̅˻˷ 

̈ ˿̈̆̅̂̓˾̅˹˷̄˿˼̃ ̃˿́̇̅́˷̄˷̂̓̄̒̌ ˻˹̊̌̋˷˾-
̄̒̌ ̉˼̎˼̄˿̀. 

Ǒǲобǭǧмǽ Ǥ ǬǢмǧǲǢǷ ǳǥоǲǢǯǪȁ (ǢǿǲоǦǪǯǢмǪ-

ǬǢ, ǶǪǩǪǬо-ǷǪмǪǹǧǳǬǪǧ ǱǲоǸǧǳǳǽ, Ǥǳǧ ǴǧǱǭоǶǪ-

ǩǪǹǧǳǬǪǧ ǢǳǱǧǬǴǽ, ǿǬоǭоǥǪȁ, ǿǶǶǧǬǴǪǤǯоǳǴǾ):  
̆̇̅̇˷˸̅̉́˷ ̃˼̇̅̆̇˿̖̉˿̀ ̆̅ ̈̄˿˽˼̄˿̕ 

˹̇˼˻̄̒̌ ˹̒˸̇̅̈̅˹ ˿ ̆̅˹̒̏˼̄˿̕ ̔̋̋˼́̉˿˹̄̅-

̈̉˿ ̈˽˿˺˷̄˿̖ ̉̅̆̂˿˹˷, ˹ ̉. ̎. ̅̇˺˷̄˿˾˷̍˿̖ ˸˼̈-
̆̂˷̃˼̄̄̅˺̅ ˺̅̇˼̄˿̖, ˹̄˼˻̇˼̄˿˼ ́˷̉˷̂˿˾˷̉̅-

̇̅˹, ̆˷̇̅˹˷̖ ˺˷˾˿̋˿́˷̍˿̖, ˻̅̈̉˿˽˼̄˿˼ 
̈˹˼̇̌˷˻˿˷˸˷̉̄̒̌ ̉˼̃̆˼̇˷̉̊̇, ̇˼́̊̆˼̇˷̍˿̖ 

̉˼̆̂˷. ˦̇̅̇˷˸̅̉́˷ ˹̅˾̃̅˽̄̅̈̉˿ ̅̇˺˷̄˿˾˷̍˿˿ 

˺̅̇˼̄˿̖ ̈˿̄̉˼˾-˺˷˾˷ (˹ ̉̅̃ ̎˿̈̂˼ ̄˿˾́̅́˷̂̅-

̇˿̀̄̅˺̅). ˦̇̅̇˷˸̅̉́˷ ̇˼̏˼̄˿̀ ˻̖̂ ̇˼˷̂˿˾˷-
̍˿˿ ˺̅̇˼̄˿̖ ̈ ˻̅˸˷˹̂˼̄˿˼̃ ˹̅˻̅̇̅˻˷, ˺̅̇˼̄˿̖ 

̉̅̆̂˿˹˷ ˹ ̊̈̂̅˹˿̖̌ ̎˷̈̉˿̎̄̅˺̅ ̅̉˻˼̂˼̄˿̖ ˷˾̅-

̉˷ ˿˾ ˹̅˾˻̊̌˷ ̄˷ ˹̌̅˻˼ ˹ ̊̈̉˷̄̅˹́̊ ̈ ˿̈̆̅̂̓˾̅-

˹˷̄˿˼̃ ̃˼̃˸̇˷̄̄̒̌ ̉˼̌̄̅̂̅˺˿̀; 

̅̆̉˿̃˿˾˷̍˿˿ ˷̔̇̅˻˿̄˷̃˿́˿ ˹̒̈̅́̅̉˼̃̆˼-
̇˷̉̊̇̄̅˺̅ ̆̅̉̅́˷ ˿ ̇˼˽˿̃̅˹ ˺̅̇˼̄˿̖ ̈ ̊̎˼̉̅̃ 

̅̈̅˸˼̄̄̅̈̉˼̀ ̌˿̃˿̎˼̈́̅˺̅ ̇˼˷˺˿̇̅˹˷̄˿̖, 

̉̇˼̌̃˼̇̄̅̈̉˿ ˿ ̄˼̈̉˷̍˿̅̄˷̇̄̅̈̉˿. ˧˷˾̇˷˸̅̉́˷ 

˻̅̈̉̅˹˼̇̄̒̌ ́˿̄˼̉˿̎˼̈́˿̌ ̃̅˻˼̂˼̀ ̌˿̃˿̎˼-
̈́̅˺̅ ̇˼˷˺˿̇̅˹˷̄˿̖ ̆̇˿ ̆̅˹̒̏˼̄̄̅̃ ˻˷˹̂˼-
̄˿˿ ˿ ̉˼̃̆˼̇˷̉̊̇˼; 

̅̇˺˷̄˿˾˷̍˿̖ ˺̅̇˼̄˿̖ ̆̇˿ ˾̄˷̎˿̉˼̂̓̄̅̃ 

̅˸˼˻̄˼̄˿˿ ̈̃˼̈˼̀ (Dry Lean Premixed Prevapo-

ized) – ̈̄˿˽˼̄˿˼ ̆˿́̅˹̒̌ ̉˼̃̆˼̇˷̉̊̇; ˷̄˷̂˿˾ 
̊̈̂̅˹˿̀ ˹̅˾̄˿́̄̅˹˼̄˿̖ ˹˿˸̇̅˺̅̇˼̄˿̖ ˿ ̈̇̒-

˹˷; ˻˼˽̊̇̄̅˼ ̆̂˷̖̃ ˿ ˺̅̇˼̄˿˼ ̈ ˿˾˸̒̉́̅̃ ˹̅˾-
˻̊̌˷ ˹ ̅̈̄̅˹̄̅̃ ́˷̄˷̂˼ (́̅̄̍˼̆̍˿̖ TAPS I, II, 

III); ̆̇̅̇˷˸̅̉́˷ ̊̆̇˷˹̂˼̄˿̖ ̄˼̈̉˷̍˿̅̄˷̇̄̒̃˿ 

̇˼˽˿̃˷̃˿ ̆̇˿ ̊̆̇˷˹̂˼̄˿˿ ̆̅˻˷̎˼̀ ̉̅̆̂˿˹˷; 
̆̇̅̇˷˸̅̉́˷ ˻̇̊˺˿̌ ̆˼̇̈̆˼́̉˿˹̄̒̌ ̃˼̉̅-

˻̅˹ ̅̇˺˷̄˿˾˷̍˿˿ ˺̅̇˼̄˿̖ (Lean direct injection 

˿ ˻̇. Low-swirl burner) – ̈̄˿˽˼̄˿˼ ˹̇˼̃˼̄˿ 

̆̇˼˸̒˹˷̄˿̖ ˿ ˹̒˸̇̅̈̅˹ NOx ˻̖̂ ˸˼˻̄̒̌  

̈̃˼̈˼̀ (̇˿̈. 5); 

̅̆̇˼˻˼̂˼̄˿˼ ̊̈̂̅˹˿̀ ˹̅˾̄˿́̄̅˹˼̄˿̖ ˷˹̉̅-

́̅̂˼˸˷̄˿̀ ˿ ̉˼̇̃̅˷́̊̈̉˿̎˼̈́̅˺̅ ̇˼˾̅̄˷̄̈˷; 

 

 
 

˧˿̈. 5. ˧˷̈̆̇˼˻˼̂˼̄˿˼ ̅˸̑ё̃̄̅̀ ˻̅̂˿ ˨˥ (а) ˿ ˤ2 (ȁ) ˹ ̋˷́˼̂˼ (˻˷̄̄̒˼ ˟̄̈̉˿̉̊̉˷  
̉˼̆̂̅̋˿˾˿́˿ ˨˥ ˧Аˤ, ̆̅̂̊̎˼̄̄̒˼ ˹ ̇˷̃́˷̌ ̆̇̅˺̇˷̃̃ ̋̊̄˻˷̃˼̄̉˷̂̓̄̒̌ ˿̈̈̂˼˻̅˹˷̄˿̀  

˺̅̈̊˻˷̇̈̉˹˼̄̄̒̌ ˷́˷˻˼̃˿̀ ̄˷̊́, ˦̇˼˾˿˻˿̊̃˷ ˧Аˤ, ˧˫˫˟, ˧ˤВ, ˫˭˦) 

Fig. 5. Distribution of volume fractions of CO (a) and H2 (ȁ) in the flare (data  

from Institute of Thermophysics of Siberian Branch of Russian Academy of Sciences, obtained  

within the framework of basic research programs of state academies of sciences of Presidium  

of Russian Academy of Sciences, RFBR, RSF, FTP) 
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Энергетика и электротехника

̇˷˾̇˷˸̅̉́˷ ˿ ˹̄˼˻̇˼̄˿˼ ̃˼̉̅˻̅˹ ̔̋̋˼́-

̉˿˹̄̅˺̅ ̊̆̇˷˹̂˼̄˿̖ ̈̃˼̏˼̄˿˼̃ ˿ ˺̅̇˼̄˿˼̃ ̄˷ 
̅̈̄̅˹˼ ˷˻˷̆̉˿˹̄̅˺̅ ̂̅́˷̂̓̄̅˺̅ ˹̅˾˻˼̀̈̉˹˿̖ ˿ 

̅˸̇˷̉̄̅̀ ̈˹̖˾˿ ̈ ˿̈̆̅̂̓˾̅˹˷̄˿˼̃ ̃˼̉̅˻̅˹ 

̃˷̏˿̄̄̅˺̅ ̅˸̊̎˼̄˿̖. 

ǑǧǲǳǱǧǬǴǪǤǯǽǧ мǢǴǧǲǪǢǭǽ Ǧǭȁ ǥоǲȁǹǧǥо 

ǴǲǢǬǴǢ, ǬǧǲǢмǪǬǢ, ǢǦǦǪǴǪǤǯǽǧ ǴǧǷǯоǭоǥǪǪ: 

˿̈̈̂˼˻̅˹˷̄˿˼ ̈˹̅̀̈̉˹ (̉˼̆̂̅̋˿˾˿̎˼̈́˿̌) ˿ 

̋˷˾̅˹̅̀ ̈̉˷˸˿̂̓̄̅̈̉˿ ̆˼̇̈̆˼́̉˿˹̄̒̌ ́̅̄-

̈̉̇̊́̍˿̅̄̄̒̌ ̃˷̉˼̇˿˷̂̅˹ ̆̇˿ ˹̒̈̅́˿̌ ̉˼̃-

̆˼̇˷̉̊̇˷̌; 

˷̄˷̂˿˾ ̔̋̋˼́̉˿˹̄̅̈̉˿ ˿̈̆̅̂̓˾̅˹˷̄˿̖ 

̋̊̄́̍˿̅̄˷̂̓̄̒̌ (̉˼̆̂̅˾˷̐˿̉̄̒̌) ̆̅́̇̒̉˿̀; 

˿̈̈̂˼˻̅˹˷̄˿̖ ̉˼̆̂̅̃˷̈̈̅̅˸̃˼̄˷ ˹ ̆̇̅̍˼̈-
̈˼ ̄˷̄˼̈˼̄˿̖ ̉˼̇̃̅˸˷̇̓˼̇̄̒̌ ̆̅́̇̒̉˿̀ ̄˷ 
̆̅˹˼̇̌̄̅̈̉̓ ̂̅̆˷̉̅́ ˿˾ ̆̅̉̅́˷ ̆˷̇̅˹ ̃˼̉˷̂̂-

̅̇˺˷̄˿̎˼̈́˿̌ ̈̅˼˻˿̄˼̄˿̀ (̈̅˹̃˼̈̉̄̅ ̈ ˟ˤˬ 

˨˥ ˧Аˤ). 

ǓǬǤоǩǯоǧ ǳǵǱǧǲǬомǱǾȀǴǧǲǯоǧ моǦǧǭǪǲоǤǢǯǪǧ 
ǥǢǩоǤоǫ ǴǵǲбǪǯǽ ǳ ǸǧǭǾȀ ǵмǧǯǾǺǧǯǪȁ ǶǪǯǢǯǳо-

ǤǽǷ Ǫ ǤǲǧмǧǯǯǽǷ ǩǢǴǲǢǴ ǯǢ ǱǲоǧǬǴǪǲоǤǢǯǪǧ: 
̇˷˾̇˷˸̅̉́˷ ˿ ˹̄˼˻̇˼̄˿˼ ˹˼̇˿̋˿̍˿̇̅˹˷̄̄̒̌ 

˹̒̎˿̈̂˿̉˼̂̓̄̒̌ ́̅˻̅˹ ˿ ̆̇̅˺̇˷̃̃̄̒̌ ́̅̃-

̆̂˼́̈̅˹ ˻̖̂ ˻̅̈̉̅˹˼̇̄̅˺̅ ́̅̃̆̓̉̕˼̇̄̅˺̅ ̃̅˻˼-
̂˿̇̅˹˷̄˿̖ ̉˼̇̃̅˺˷˾̅˻˿̄˷̃˿́˿ ̆̅̉̅́˷, ̉˼̆̂̅-

̅˸̃˼̄˷ ˿ ˺̅̇˼̄˿̖ ̈ ̍˼̂̓̕ ̅̆̉˿̃˿˾˷̍˿˿ ̇˷˸̅̉̒ 

˺˷˾̅˹̒̌ ̉̊̇˸˿̄ ˿ ̈̄˿˽˼̄˿̖ ˹̇˼˻̄̒̌ ˹̒˸̇̅̈̅˹; 

̆̇̅̇˷˸̅̉́˷ ̇˼̏˼̄˿̀ ˻̖̂ ̇˼˷̂˿˾˷̍˿˿ ́̅̃-

˸˿̄˿̇̅˹˷̄̄̒̌ ̍˿́̂̅˹ (˹̆̇̒̈́ ̆˷̇˷ ˿ ˻̇.) – 

̅̆̉˿̃˿˾˷̍˿̖ ˷̔̇̅˻˿̄˷̃˿́˿, ̉˼̆̂̅̅˸̃˼̄˷ ˿ 

˺̅̇˼̄˿̖, ̇˷̈̏˿̇˼̄˿˼ ˿ ˹˼̇˿̋˿́˷̍˿̖ ̇˷̈̎˼̉-
̄̒̌ ́̅˻̅˹; 

̆̅̂̊̎˼̄˿˼ ̋̊̄˻˷̃˼̄̉˷̂̓̄̒̌ ̇˼˾̊̂̓̉˷̉̅˹ ˹ 

̔̉˿̌ ̅˸̂˷̖̈̉̌ ̆̇˿ ̆̇˿̃˼̄˼̄˿˿ ̈̅˹̇˼̃˼̄̄̒̌ 
̔́̈̆˼̇˿̃˼̄̉˷̂̓̄̒̌ ̃˼̉̅˻̅˹ ̂˷˸̅̇˷̉̅̇̄̒̌ 

˿̈̈̂˼˻̅˹˷̄˿̀, ˹ ̉̅̃ ̎˿̈̂˼ ̇˷˾̇˷˸̅̉˷̄̄̒̌ ˿ 

̅̈˹̅˼̄̄̒̌ ˹ ˨˥ ˧Аˤ, ˹ ˟̄̈̉˿̉̊̉˼ ̉˼̆̂̅̋˿-

˾˿́˿ ˧Аˤ (˹ ́˷̎˼̈̉˹˼ ̆̇˿̃˼̇˷ ̃̅˽̄̅ ̖̊̆̅̃-

̄̊̉̓ ̉˷́˿˼ ̃˼̉̅˻̒, ́˷́ ˿˾̃˼̇˼̄˿˼ ̈̃˼̈˼̅˸̇˷-
˾̅˹˷̄˿̖ ˹ ́˷̃˼̇˷̌ ̈˺̅̇˷̄˿̖ ̆̇˿ ˹̒̈̅́̅̈́̅-

̇̅̈̉̄̅̀ ̇˼˺˿̈̉̇˷̍˿˿ (˹ ̉̅̃ ̎˿̈̂˼ ˹ ˟К ˿ ˪˫ 

˻˿˷̆˷˾̅̄˷̌), ̈˿̈̉˼̃̒ ̃˷̏˿̄̄̅˺̅ ˾̇˼̄˿̖ (2D 

˿ 3D ̈ ˹̒̈̅́˿̃ ˹̇˼̃˼̄̄̒̃ ̇˷˾̇˼̏˼̄˿˼̃), 

̂˷˾˼̇̄̒˼ ̈˿̈̉˼̃̒ ˸˼̈́̅̄̉˷́̉̄̅̀ ˻˿˷˺̄̅̈̉˿́˿ 

̆̅̉̅́̅˹ ˿ ̆̇̅̍˼̈̈̅˹ ˺̅̇˼̄˿̖ (ˢ˟˫, КА˧˨ ˿ 

̉. ˻.), ̃˼̉̅˻̒ ˹̒̎˿̈̂˿̉˼̂̓̄̅̀ ̉̅̃̅˺̇˷̋˿˿ ˻̖̂ 

˾˷˻˷̎ ˷̔̇̅˺˿˻̇̅˻˿̄˷̃˿́˿ ˿ ˻̇̊˺˿˼ ̃˼̉̅˻̒). 

В̒̆̅̂̄˼̄˿˼ ˻˷̄̄̅˺̅ ́̅̃̆̂˼́̈˷ ˿̈̈̂˼˻̅˹˷-
̄˿̀ ̉̇˼˸̊˼̉ ̏˿̇̅́̅˺̅ ̊̎˷̈̉˿̖ ˷́˷˻˼̃˿̎˼̈́˿̌ ˿ 

̅̉̇˷̈̂˼˹̒̌ ˿̄̈̉˿̉̊̉̅˹, ˹̊˾̅˹̈́̅̀ ̄˷̊́˿. 

В ̆˼̇˹̊̕ ̅̎˼̇˼˻̓ ́ ̄˿̃ ̖̖̅̉̄̅̈̉̈ ̉˷́˿˼ ˿̄̈̉˿-

̉̊̉̒, ́˷́ ˟В˩Аˤ, ˟̄̈̉˿̉̊̉ ̉˼̆̂̅̋˿˾˿́˿ ˿ 

̖̇˻ ˻̇̊˺˿̌ ˿̄̈̉˿̉̊̉̅˹ ˨˥ ˧Аˤ, ˟ˣ˷̏ ˧Аˤ, 

˟ˤ˴˟ ˧Аˤ, ˭˟Аˣ, ˨˦˸˦˪, ˣ˴˟, ˣВ˩˪, 

˪˚А˩˪ (˪̋˿̃̈́˿̀ ˷˹˿˷̍˿̅̄̄̒̀ ̉˼̌̄˿̎˼̈́˿̀ 

̊̄˿˹˼̇̈˿̉˼̉), ˨˚А˪ (˨˷̃˷̇̈́˿̀ ˷˹˿˷́̅̈̃˿̎˼-
̈́˿̀ ̊̄˿˹˼̇̈˿̉˼̉), В˩˟, ˤ˦˥ ˭К˩˟ ˿̃˼̄˿ 

˟.˟. ˦̅̂˾̊̄̅˹˷, В˟Аˣ, ˤ˦˥ ˭ˤ˟˟˩ˣ˷̏, 

˭ˤ˟˟ Кˣ «˦̇̅̃˼̉˼̀» ˿ ˻̇.  

ˤ˼̅˸̌̅˻˿̃̅̈̉̓ ̆̇̅˹˼˻˼̄˿̖ ˸̅̂̓̏̅˺̅ ̅˸̑-

ё̃˷ ̆̅̊˾̂̅˹̒̌ ̄˷̊̎̄̅-˿̈̈̂˼˻̅˹˷̉˼̂̓̈́˿̌ ˿ 

̅̆̒̉̄̅-́̅̄̈̉̇̊́̉̅̇̈́˿̌ ̇˷˸̅̉ ˿ ̈̉˼̄˻̅˹̒̌ 

˿̈̆̒̉˷̄˿̀ ̅̆̇˼˻˼̖̂˼̉ ̆̅̉̇˼˸̄̅̈̉̓ ̊̎˷̈̉˿̖ ˹ 

˻˷̄̄̅̃ ̆̇̅˼́̉˼ ̅̉̇˷̈̂˼˹̅̀ ̄˷̊́˿ ˿ ˹̒̈̅́̅-

̉˼̌̄̅̂̅˺˿̎̄̒̌ ́̅̃̆˷̄˿̀ ̔̄˼̇˺̅̃˷̏˿̄̅̈̉̇̅-

˼̄˿̖ ˿ ˷˹˿˷˻˹˿˺˷̉˼̂˼̈̉̇̅˼̄˿̖. ˘̅̂̓̏̅̀ ̆̅-

̉˼̄̍˿˷̂ ˻̖̂ ˹̒̆̅̂̄˼̄˿̖ ̆̇˿́̂˷˻̄̒̌ ˿̈̈̂˼-
˻̅˹˷̄˿̀ ˿ ̈̉˼̄˻̅˹̒̌ ˿̈̆̒̉˷̄˿̀ ˿̃˼˼̖̉̈ ˹ ̅̇-

˺˷̄˿˾˷̍˿̖̌ ˥˛К (˥˸̑˼˻˿̄ё̄̄̅̀ ˻˹˿˺˷̉˼̂˼-
̈̉̇̅˿̉˼̂̓̄̅̀ ́̅̇̆̅̇˷̍˿˿), ˭˟Аˣ, ˥А˥ 

«˨А˩˪˧ˤ», ˥А˥ «А˹˿˷˻˹˿˺˷̉˼̂̓», «˧˴˦-̌̅̂-

˻˿̄˺», В˩˟, ˤ˦˥ ˭К˩˟ ˿̃˼̄˿ ˟.˟. ˦̅̂˾̊-

̄̅˹˷, ˦А˥ «˨˿̂̅˹̒˼ ̃˷̏˿̄̒» ˿ ˻̇. (̇˿̈. 6).  

˥̈̅˸˼̄̄̅̈̉˿ ̇˼˽˿̃̅˹ ̔́̈̆̂̊˷̉˷̍˿˿ ̃̅̐-

̄̒̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ ˿ ̉̇˼˸̅˹˷̄˿̖ ́ ̄˷˻ё˽̄̅-

̈̉˿ ̉̊̇˸˿̄ ˻̅̂˽̄̒ ˸̒̉̓ ̊̎̉˼̄̒ ˿ ̅˸˼̈̆˼̎˼̄̒ 

̈ ̆̅̃̅̐̓̕ ̈˿̈̉˼̃ ˷˹̉̅̃˷̉˿̎˼̈́̅˺̅ ̊̆̇˷˹̂˼-
̄˿̖, ̃̅̄˿̉̅̇˿̄˺˷ ˿ ˻˿˷˺̄̅̈̉˿́˿, ̆̅̈̉̇̅˼̄-

̄̒̌ ̄˷ ˸˷˾˼ ˻˿̄˷̃˿̎˼̈́˿̌ ̃˷̉˼̃˷̉˿̎˼̈́˿̌ 
̃̅˻˼̂˼̀, ̈̆˼̍˿˷̂̓̄̒̌ ˷̂˺̅̇˿̉̃̅˹ ˿ ̆̇̅-

˺̇˷̃̃̄̅˺̅ ̅˸˼̈̆˼̎˼̄˿̖.  

˥˸˼̈̆˼̎˼̄˿˼ ˿˾˺̅̉̅˹̂˼̄˿̖ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ 

˻˼̉˷̖̂̃˿ ˿ ˾˷˺̅̉̅˹́˷̃˿ (̉˷́˿̃˿, ́˷́ ̂̅̆˷̉́˿, 

˻˿̈́˿, ̇̅̉̅̇˷ ˿ ̉. ̆.) ˹̅˾̃̅˽̄̅ ̄˷ ˸˷˾˼ ̇˷˾̇˷-
˸̅̉́˿ ˿ ̇˷˾˹˿̉˿̖ ̆˼̇̈̆˼́̉˿˹̄̒̌ ̃˼̉˷̂̂̊̇˺˿-

̎˼̈́˿̌ ̉˼̌̄̅̂̅˺˿̀ ˹ ́̅̅̆˼̇˷̍˿˿ ˷́˷˻˼̃˿̎˼-

̈́̅̀, ˹̊˾̅˹̈́̅̀ ˿ ̅̉̇˷̈̂˼˹̅̀ ̄˷̊́˿ ̈ ̃˼̉˷̂-

̂̊̇˺˿̎˼̈́˿̃˿ ́̅̃̆˷̄˿̖̃˿ [20, 21]. ˛˷̄̄̅˼
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˧˿̈. 6. ˴́̈̆˼̇˿̃˼̄̉˷̂̓̄̒˼ ̈̉˼̄˻̒ ˻̖̂ ̅˺̄˼˹̒̌ ˿̈̆̒̉˷̄˿̀ ́˷̃˼̇ ̈˺̅̇˷̄˿̖ (˦А˥ «˨˿̂̅˹̒˼ ̃˷̏˿̄̒») (а) 

˿ ́̅̃̆̇˼̈̈̅̇̅˹ (ˤ˦˥ ˭К˩˟ ˿̃. ˟.˟. ˦̅̂˾̊̄̅˹˷) (ȁ) 

Fig. 6. Experimental stands for fire tests of combustion chambers of Power Machines OJSC (a) and compressors 

of I.I. Polzunov Scientific and Development Association on Research and Design of Power Equipment (ȁ) 
 

̄˷̆̇˷˹̂˼̄˿˼ ̇˷˸̅̉ ̆̅̉̇˼˸̊˼̉ ̊̎˷̈̉˿̖ ́˷́ ˿̄-

̈̉˿̉̊̉̅˹, ̉˷́ ˿ ̆̇̅̃̒̏̂˼̄̄̒̌ ́̅̃̆˷̄˿̀. ˴̉̅, 

˹ ̆˼̇˹̊̕ ̅̎˼̇˼˻̓, В˟Аˣ, ˤ˦˥ ˭ˤ˟˟˩ˣ˷̏, 

˭ˤ˟˟ Кˣ «˦̇̅̃˼̉˼̀», В˟ˢ˨, ˥ˣ˞-˨̆˼̍-

̈̉˷̂̓, ˦˼̉̇̅˾˷˹̅˻̈́̃˷̏ ˿ ˻̇̊˺˿˼ ̅̇˺˷̄˿˾˷̍˿˿. 

˛̇̊˺˿˼ ˹˷˽̄̒˼ ̄˷̊̎̄̒˼ ̄˷̆̇˷˹̂˼̄˿̖ ̆̇˿ 

̈̅˾˻˷̄˿˿ ̆˼̇̈̆˼́̉˿˹̄̒̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ ̈˹̖-

˾˷̄̒ ̈ ̆̇̅˸̂˼̃˷̃˿ ̅˸˼̈̆˼̎˼̄˿̖ ̔́̈̆̂̊˷-

̉˷̍˿˿, ̈˼̇˹˿̈˷ ˿ ˹̅̈̈̉˷̄̅˹˿̉˼̂̓̄̅˺̅ ̇˼̃̅̄-

̉˷. ˪̈̆˼̏̄̅˼ ̇˼̏˼̄˿˼ ̔̉˿̌ ̆̇̅˸̂˼̃ ̉˷́˽˼ 
̉̇˼˸̊˼̉ ̏˿̇̅́̅̀ ́̅̅̆˼̇˷̍˿˿ ̄˷̊̎̄̒̌, ̆̇̅-

˿˾˹̅˻̈̉˹˼̄̄̒̌ ˿ ̔́̈̆̂̊˷̉˿̇̊̐̕˿̌ ̅̇˺˷̄˿-

˾˷̍˿̀.  

˥̈̄̅˹̄̒̃˿ ̔̉˷̆˷̃˿ ̅̈˹̅˼̄˿̖ ̅̉˼̎˼̈̉˹˼̄-

̄̒̌ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ̔̄˼̇˺̅̉˼̌̄̅̂̅˺˿̀ ˻̅̂˽̄̒ 

˸̒̉̓ ̈̂˼˻̊̐̕˿˼: 
1-̀ ̔̉˷̆ – ˹̅̈̈̉˷̄̅˹̂˼̄˿˼ ́̅̃̆˼̉˼̄̍˿̀ ˹ 

˜-́̂˷̈̈˼ ˹ ̉˼̎˼̄˿˼ 5-̉˿ ̂˼̉ (́ 2022–2023 ˺˺.), 

˹́̂̎̕˷̖ ̇˷˾̇˷˸̅̉́̊ ˿ ̈˼̇˿̀̄̅˼ ̆̇̅˿˾˹̅˻̈̉˹̅ 

̅̉˼̎˼̈̉˹˼̄̄̒̌ ˺˷˾̅˹̒̌ ̉̊̇˸˿̄ ̈̇˼˻̄˼̀ ˿ 

˸̅̂̓̏̅̀ ̃̅̐̄̅̈̉˿ ˻̖̂ ̅˸˼̈̆˼̎˼̄˿̖ ̆̇̅˺̇˷̃-

̃̒ ˛˦ˣ-̏̉̇˿̌. ˦̇˼˻̆̅̂˷˺˷˼̖̉̈ ̋˿̄˷̄̈˿̇̅-

˹˷̄˿˼ ̔̉̅˺̅ ̔̉˷̆˷ ̆̇̅˼́̉˷ ˿˾ ̈̇˼˻̈̉˹ ˸̕˻˽˼̉˷ 
˿ ˿˾ ̈̅˸̈̉˹˼̄̄̒̌ ̈̇˼˻̈̉˹ ˦А˥ «˨˿̂̅˹̒˼ ̃˷-
̏˿̄̒»; 

2-̀ ̔̉˷̆ – ̇˷˾̇˷˸̅̉́˷ ˿ ̅̈˹̅˼̄˿˼ ˺˷˾̅˹̒̌ 

̉̊̇˸˿̄ F/H-́̂˷̈̈˷ ˹ ̉˼̎˼̄˿˼ 10-̉˿ ̂˼̉ (́ 2028 

˺̅˻̊); 

3-̀ ̔̉˷̆ – ̇˷˾̇˷˸̅̉́˷ ˿ ̅̈˹̅˼̄˿˼ ˺˷˾̅˹̒̌ 
̉̊̇˸˿̄ J-́̂˷̈̈˷ ˹ ̉˼̎˼̄˿˼ 15-̉˿ ̂˼̉ (́ 2033 ˺̅˻̊) 

ǉǢǬǭȀǹǧǯǪǧ 

К̅̃̆̂˼́̈̄˷̖ ̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿̎˼̈́˷̖ ˿̄-

˹˼̈̉˿̍˿̅̄̄˷̖ ̆̇̅˺̇˷̃̃˷ (̄˷̍˿̅̄˷̂̓̄̒̀ ̆̇̅-

˼́̉) ̆̅ ̇˷˾̇˷˸̅̉́˼ ̆˼̇̈̆˼́̉˿˹̄̒̌ ˺˷˾̅˹̒̌ 
̉̊̇˸˿̄ ̅̉˹˼̎˷˼̉ ˿̄̉˼̇˼̈˷̃ ˧̅̈̈˿̀̈́̅̀ ˫˼˻˼-
̇˷̍˿˿. ˥̄˷ ̄˼̅˸̌̅˻˿̃˷ ˻̖̂ ̅˸˼̈̆˼̎˼̄˿̖ ́̅̄-

́̊̇˼̄̉̅̈̆̅̈̅˸̄̅̈̉˿ ˿ ̔́̈̆̅̇̉̄̅˺̅ ̆̅̉˼̄̍˿˷-
̂˷ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿, ̇˼̏˼̄˿̖ ̉˼́̊̐˿̌ ˿ ̆˼̇-

̈̆˼́̉˿˹̄̒̌ ˾˷˻˷̎ ̔̄˼̇˺˼̉˿́˿ XXI ˹˼́˷  

˪̇̅˹˼̄̓ ˿ ˾̄˷̎˼̄˿˼ ̔̉̅˺̅ ˦̇̅˼́̉˷ ˻̖̂ 

̈̉̇˷̄̒ ̉̇˼˸̊̉̕ ˼˺̅ ̆̅˻˻˼̇˽́˿ ˦̇˷˹˿̉˼̂̓-

̈̉˹̅̃ ˧˫, ˷́̉˿˹̄̅˺̅ ̊̎˷̈̉˿̖ ̆̇̅̋˿̂̓̄̒̌ ̃˿-

̄˿̈̉˼̇̈̉˹, ˿̄˻̊̈̉̇˿˷̂̓̄̒̌ ̆˷̇̉̄ё̇̅˹ ˿ ̇˼-
˷̂̓̄̅˺̅ ˸̕˻˽˼̉̄̅˺̅ ̋˿̄˷̄̈˿̇̅˹˷̄˿̖. 

˧˼˷̂˿˾˷̍˿̕ ̃̊̂̓̉˿˻˿̈̍˿̆̂˿̄˷̇̄̅˺̅ ˹ ̄˷̊̎-

̄̅̃ ˿ ̆̇˿́̂˷˻̄̅̃ ̆̂˷̄˼ ˦̇̅˼́̉˷, ́̅̅̇˻˿̄˷̍˿̕ 

̇˷˸̅̉ ˿ ́̅̅̆˼̇˷̍˿̕ ˷́˷˻˼̃˿̎˼̈́̅̀, ̅̉̇˷̈̂˼˹̅̀ 

˿ ˹̊˾̅˹̈́̅̀ ̄˷̊́˿ ̈ ̆̇̅̃̒̏̂˼̄̄̅̈̉̓̕ ̄˼̅˸̌̅-

˻˿̃̅ ̅̈̊̐˼̈̉˹̖̂̉̓ ̆̅˻ ̄˷̊̎̄̅-̃˼̉̅˻˿̎˼̈́˿̃ 

̇̊́̅˹̅˻̈̉˹̅̃ ˧Аˤ (˥˴ˣˣ˦˪ ˧Аˤ).  

˧˷˾˹˿̉˿˼ ̅̉˼̎˼̈̉˹˼̄̄̒̌ ˺˷˾̅̉̊̇˸˿̄̄̒̌ 

̉˼̌̄̅̂̅˺˿̀ ̖˹̖̂˼̖̉̈ ̅˻̄˿̃ ˿˾ ˹˷˽̄˼̀̏˿̌ 

̆̇˿̅̇˿̉˼̉̅˹ ̆̇˿ ̅˸˼̈̆˼̎˼̄˿˿ ̔̄˼̇˺̅˸˼˾̅̆˷̈-
̄̅̈̉˿ ˿ ̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿̎˼̈́̅˺̅ ̇˷˾˹˿̉˿̖ 

˧̅̈̈˿̀̈́̅̀ ˫˼˻˼̇˷̍˿˿. 

) ) 
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