
Процессы и аппараты пищевых производств                                                                                                                  №2, 2013 

 

 

 
Оганнисян В.Г. Сравнительная оценка варочного оборудования для мини-пивоварен / В.Г. Оганнисян., В.Б. Ти-
шин, Т.В. Меледина, И.П. Прохорчик // Научный журнал НИУ ИТМО. Серия «Процессы и аппараты пищевых про-
изводств», 2013. - №2. [Электронный ресурс]: http://www.processes.ihbt.ifmo.ru 

ʋɼʂ 663.4(075.8)  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʠʥʠ-

ʧʠʚʦʚʘʨʝʥ 

 
ʂʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʆʛʘʥʥʠʩʷʥ ɺ.ɻ. 

ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ ʊʠʰʠʥ ɺ.ɹ. 

ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ ʄʝʣʝʜʠʥʘ ʊ.ɺ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʇʨʦʭʦʨʯʠʢ ʀ.ʇ. bio@hlebspb.ru 

 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ 

ʀʥʩʪʠʪʫʪ ʭʦʣʦʜʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ 

191002, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʫʣ. ʃʦʤʦʥʦʩʦʚʘ, 9 

 

ʇʨʠʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʣʷ ʤʠʥʠ-ʧʠʚʦʚʘʨʝʥ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʚʘʨʢʠ ʩʫʩ-

ʣʘ. ʆʪʤʝʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʤʠʥʠ-ʧʠʚʦʚʘʨʝʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʝʛʘʪ, ʤʠʥʠ-ʧʠʚʦʚʘʨʥʠ.  

 

Comparison of equipment for preparation of malt extract  

for small breveries 
 

Ph.D Ogannisjan V.G., D.Sc Tishin V.B., D.Sc Meledina T.V., Ph.D Prohorchik I.P.   

Saint-Petersburg National Research University of Information Technologies, Mechanics and Optics. 
Institute of Refrigeration and Biotechnology 

191002, St. Petersburg, Lomonosov str., 9 

 

The presents  comparison of equipment for preparation of malt extract for small breveries. 

The presents  description the diferent constructions of aggregats for preparation of malt ex-

tract. Description the tendency in production of equipment for small breveries. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʨʪʦʚ ʧʠ-

ʚʘ, ʚʳʧʫʩʢʘʝʤʦʛʦ ʢʨʫʧʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʦʜʥʘʢʦ ʚʩʸ ʙʦʣʴʰʠʤ  ʩʧʨʦʩʦʤ ʫ 

ʣʶʙʠʪʝʣʝʡ ʵʪʦʛʦ ʥʘʧʠʪʢʘ ʧʦʣʴʟʫʝʪʩʷ ʥʝʬʠʣʴʪʨʦʚʘʥʥʦʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʞʠʚʦʝè 
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ʧʠʚʦ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʠʚʦʚʘʨʥʷʭ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥ-

ʥʦ ʨʘʩʪʸʪ. 

ʇʦʩʢʦʣʴʢʫ ʤʠʥʠ-ʧʠʚʦʚʘʨʥʠ ʤʦʥʪʠʨʫʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʢʘʬʝ ʠʣʠ ʨʝʩʪʦʨʘʥʘʭ, ʚʘʞʥʦ, ʯʪʦʙʳ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝʤ, ʙʳʣʠ  ʤʠʥʠʤʘʣʥɹʳ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʨʤ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʠʥʠ-ʧʠʚʦʚʘʨʝʥ, ʚʳʙʨʘʣʠ ʧʫʪʴ ʘʛ-

ʨʝʛʘʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪ.ʝ. ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʘʧʧʘʨʘ-

ʪʦʚ ʚ ʦʜʠʥ ʘʛʨʝʛʘʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ, ʩʥʠʟʠʪʴ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪ rʠ ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʝ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʘʨʦʯʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʧʦʩʢʦʣʴ-

ʢʫ ʠʤʝʥʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʣʘ ʩʚʷʟʘʥʳ ʥʘʠʙʦʣʴʰʠʝ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʘʢʪʥʳʭ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶ-

ʱʠʭ ʘʛʨʝʛʘʪʦʚ ʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʣʘ, ʦʮʝʥʝʥʳ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. 

ʌʠʨʤʘ  çZiP Technologiesè ʧʨʝʜʣʘʛʘʝʪ ʩʭʝʤʫ ʚʘʨʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʧʣʦʱʘʜʴ 25 ï 

30 ʤ
2
, ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 6 ï 7 ʢʚʪ) ʜʣʷ ʤʠʥʠ-ʧʠʚʦʚʘʨʥʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʁ1000 ʣ/ʩʫʪ (ʈʠʩ. 1).   

 
ʈʠʩ.1. ʉʭʝʤʘ ʚʘʨʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʤʠʥʠ-ʧʠʚʦʚʘʨʥʠ ʬʠʨʤʳ çZiP Technologiesè. 
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ɺʘʨʦʯʥʦʝ ʦʪʜʝʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʘʧʧʘʨʘʪʦʚ: ʟʘʪʦʨʥʦʛʦ (6) - ʜʣʷ ʪʝʨʤʦ-

ʦʙʨʘʙʦʪʢʠ ʥʝʩʦʣʦʞʸʥʦʛʦ ʩʳʨʴʷ, ʟʘʪʦʨʥʦ-ʩʫʩʣʦʚʘʨʦʯʥʦʛʦ (7), ʬʠʣʴʪʨ-ʯʘʥʘ (8), ʛʠʜʨʦʮʠ-

ʢʣʦʥʥʦʡ ʦʯʠʩʪʢʠ (14).  

ʅʘʩʦʩ 6ʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʩʫʩʣʘ ʠʟ ʥʝʩʦʣʦʞʸʥʥʦʛʦ ʩʳʨʴʷ ʚ ʟʘʪʦʨ-

ʥʦ-ʩʫʩʣʦʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ (7), ʥʘʩʦʩ 17 ï ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʟʘʪʦʨʘ ʚ ʬʠʣʴʪʨ-ʯʘʥ (8), ʥʘ-

ʩʦʩ 10 ï ʜʣʷ ʦʪʢʘʯʢʠ ʢʦʥʜʝʥʩʘʪʘ ʚʪʦʨʠʯʥʦʛʦ ʧʘʨʘ ʠʟ ʸʤʢʦʩʪʠ 9, ʧʝʨʝʥʦʩʥʦʡ ʥʘʩʦʩ 23 - ʜʣʷ 

ʧʦʜʘʯʠ ʩʫʩʣʘ ʚ ʛʠʜʨʦʮʠʢʣʦʥʥʳʡ ʘʧʧʘʨʘʪ (14) ʠ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʦʩʚʝʪʣʸʥʥʦʛʦ ʩʫʩʣʘ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢ 19.  

ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʥʠ-ʢʦʧʠʶ ʚʘʨʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʢʨʫʧʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʥʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʟʘʪʦʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʥʝʩʦ-

ʣʦʞʸʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʪʦʨʠʯʥʦʛʦ ʧʘʨʘ (18), ʢʦʥʜʝʥʩʘʪ ʠʟ ʢʦʪʦʨʦʛʦ ʧʦ-

ʩʪʫʧʘʝʪ ʚ ʩʙʦʨʥʠʢ (9). ʉʭʝʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʥɹʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʵʢʩʪʨʘʢʮʠʠ ʠ ʢʠʧʷʯʝʥʠʷ ʩʫʩʣʘ ʚ ʦʜʥʦʤ ʘʧʧʘʨʘʪʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʝʨʴʸʟʥʦʤ ʘʛʨʝ-

ʛʘʪʠʨʦʚʘʥʠʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʧʧʘʨʘʪʘʭ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʨʫʙʘh ʝʢ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʦʛʨʝʚʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʦʤʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ ʥʘʣʠʯʠʝ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʝʪʘʣʣʦʸʤʢʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦ-

ʦʙʤʝʥʘ ʚ ʘʧʧʘʨʘʪʘʭ ʩ ʨʫʙʘʰʢʘʤʠ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʤʝʰʠʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʥʠʞʝ, ʯʝʤ ʚ ʘʧʧʘʨʘʪʘʭ ʩ ʚʳʥʦʩʥʳʤ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʤ. 

ʀʩʭʦʜʷ ʠʟ  ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʩʭʝʤʝ (ʈʠʩ. 1.1), 

ʟʘʜʘʯʘ ʨʘʟʤʝʩʪʠʪʴ ʝʛʦ ʥʘ ʧʣʦʱʘʜʠ 30 ʤ
2
 ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ, ʚʝʨʦʷʪʥʦ ʬʠʨʤʘ  çZiP 

Technologiesè ʥʝʩʢʦʣʴʢʦ ʟʘʥʠʟʠʣʘ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʝʡ, ʟʘʥʠʤʘʝʤʳʭ ʜʘʥʥʳʤ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ. 

ɺʝʥʛʝʨʩʢʘʷ ʬʠʨʤʘ çAgrometalè ʧʨʝʜʣʘʛʘʝʪ ʩʭʝʤʫ ʚʘʨʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʣʦʱʘʜʴʶ 

70 ʤ
2
 ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1000 ʣ/ʩʫʪ, ʚʢʣʁʯʘʶʱʫʶ ʚ ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʘʛʨʝʛʘʪʘ: 

ʟʘʪʦʨʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʘʯʠʚʘʥʠʝ ʨʘʟʤʦʣʦʪʳʭ ʟʝʨʝʥ ʩʦʣʦʜʘ ʚ 

ʪʝʧʣʦʡ ʚʦʜʝ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʫʶʱʘʷ ʬʠʣʴʪʨʘʮʠʷ ʩʫʩʣʘ, ʠ ʩʫʩʣʦʚʘʨʦʯʥʦ-ʛʠʜʨʦʮʠʢʣʦʥʥʳʡ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʘʨʢʘ ʩʫʩʣʘ ʠ ʝʛʦ ʛʠʜʨʦʮʠʢʣʦʥʥʘʷ ʦʯʠʩʪʢʘ ʦʪ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ. 

ɸʧʧʘʨʘʪʳ ʩʥʘʙʞʝʥʳ  ʵʣʝʢʪʦʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʘ ʟʘʪʦʨʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ 

ʘʛʨʝʛʘʪ ʦʙʦʨʫʜʦʚʘʥ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʰʘʣʢʦʡ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʘ-

ʛʨʝʚʘʪʝʣʝʡ ʚ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʛʨʝ-

ʚʘʪʝʣʠ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ, ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩ-

ʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʥʠʭ ʧʨʠʛʘʨʘ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧ-

ʣʦʦʙʤʝʥʘ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʙʳ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʤʝʪʴ ʬʠʣʴʪʨ-ʯʘʥ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʦʙʩʣʫʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʦʯʥʳʭ ʧʦʨʷʜʢʦʚ, ʘ ʟʘʪʦʨʥʳʡ, 

ʚʘʨʦʯʥʳʡ  ʠ ʛʠʜʨʦʮʠʢʣʦʥʥʳʡ ʘʧʧʘʨʘʪʳ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʠʥ ʘʛʨʝʛʘʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠ  

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʜʘʯʘ ʨʝʰʘʣʘʩʴ ʙʳ ʧʨʦʱʝ.  

ʀʤʝʥʥʦ ʪʘʢʦʡ ʚʘʨʦʯʥʳʡ ʘʛʨʝʛʘʪ ʧʨʝʜʣʘʛʘʝʪ ʩʣʦʚʘʮʢʘʷ ʬʠʨʤʘ PSS, ʥʘ ʦʙʱʝʡ ʨʘʤʝ 

ʢʦʪʦʨʦʛʦ ʩʤʦʥʪʠʨʦʚʘʥʳ: ʜʚʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʸʤʢʦʩʪʠ, ʨʘʙʦʯʘʷ ʧʣʦʱʘʜʢʘ, ʣʝʩʪʥʠʮʘ, 

ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ (ʈʠʩ. 1.2). 

 

 
 

ʈʠʩ. 1.2. ʉʭʝʤʘ ʚʘʨʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʤʠʥʠʟʘʚʦʜʘ ʬʠʨʤʳ PSS 

 

ʆʜʥʘ ʠʟ ʸʤʢʦʩʪʝʡ - ʟʘʪʦʨʥʦ-ʩʫʩʣʦʚʘʨʦʯʥʳʡ ʘʛʨʝʛʘʪ, ʢʦʪʦʨʳʡ ʩʦʚʤʝʱʘʝʪ ʬʫʥʢʮʠʠ 

ʟʘʪʦʨʥʦʛʦ, ʩʫʩʣʦʚʘʨʦʯʥʦʛʦ ʠ ʛʠʜʨʦʮʠʢʣʦʥʥʦʛʦ ʘʧʧʘʨʘʪʦʚ. ɿʘʪʦʨʥʦ-ʩʫʩʣʦʚʘʨʦʯʥʘʷ ʯʘʩʪʴ 

ʘʛʨʝʛʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʸʤʢʦʩʪʴ. ɺʥʫʪʨʝʥʥʝʝ ʜʥʦ 

ʢʦʥʫʩʦʦʙʨʘʟʥʦʝ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 15Á. ɺʥʫʪʨʠ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʧʝʣʣʝʨʥʘʷ ʤʝʰʘʣʢʘ ʩ ʧʨʠ-

ʚʦʜʦʤ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʦʩʥʘʱʸʥʥʦʛʦ ʨʝʜʫʢʪʦʨʦʤ, ʠʤʝʶʱʠʤ  ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʤʝʰʘʣʢʠ ʧʨʠ ʧʦʤʦʱʠ ʯʘʩʪʦʪʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ.  
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ʅʘ ʩʬʝʨʠʯʝʩʢʦʡ ʢʨʳʰʢʝ ʸʤʢʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥ ʧʨʝʜʟʘʪʦʨʥʳʡ ʘʧʧʘʨʘʪ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʦʜʚʝʜʝʥ ʩʧʠʨʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʸʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʘʯʫ ʜʨʦʙʣʥyʦʛʦ ʩʦʣʦʜʘ. ɪʤʢʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʘ ʙʦʢʦʚʳʤ ʩʤʦʪʨʦʚʳʤ ʦʢʥʦʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʦʩʚʝʱʝʥʠʝʤ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ ʧʨʦʮʝʩʩʦʚ. ʆʙʦʛʨʝʚ ʸʤʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʨʦʚʳʭ ʨʫʙʘʰʝʢ, ʚ ʢʦʪʦʨʳʝ ʧʦʜʘʶʪ ʥʘʩʳʱʝʥʥʳʡ ʚʦʜʷʥʦʡ ʧʘʨ, ʧʨʠ ʵʪʦʤ 

ʩʢʦʨʦʩʪʴ ʦʙʦʛʨʝʚʘ  ʩʦʩʪʘʚʣʷʝʪ 1Áʉ/ʤʠʥ. ɻʠʜʨʦʮʠʢʣʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʛʨʝʛʘʪʘ. 

ɼʨʫʛʘʷ ʸʤʢʦʩʪʴ ï ʘʛʨʝʛʘʪ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʬʠʣʴʪʨ-ʯʘʥ, ʚ 

ʥʠʞʥʝʡ ï ʙʦʡʣʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʫʘʨʘ ʛʦʨʯ̫ʝʡ ʚʦʜʳ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʩʫʩʣʘ ʚ ʚʳʥʦʩʥʦʤ ʧʣʘʩʪʠʥʯʘʪʦʤ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ. 

ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʘʣʳʭ ʧʠʚʦʚʘʨʝʥ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ 

ʧʦʣʴʟʫʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʯʝʰʩʢʦʡ ʬʠʨʤʳ çDESTILAè, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʧʠʚʦʚʘʨʥʠ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 1330 ʜʦ 4000 ʣ ʧʠʚʘ ʚ ʩʫʪʢʠ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʠ ʥʘʜʸʞʥʦʩʪʴʶ. 

ʆʙʱʠʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʬʠʨʤ,  ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʠʚʦʚʘʨʝʥʥʳʭ ʟʘʚʦʜʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ  

ʚʘʨʦʯʥʳʭ ʦʪʜʝʣʝʥʠʡ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʚʫʘʛʨʝʛʘʪʥʳʝ ʩʭʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ - ʩʣʝʜʫʝʪ ʣʠ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʩʨʝʜʦʪʦʯʝʥʠʶ ʚ ʦʜʥʦʤ 

ʘʛʨʝʛʘʪʝ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʣʘ?  

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʤʥʦʛʦʬʫʢʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ çIntegralè, ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʥʝʤʝʮʢʦʡ ʬʠʨʤʦʡ çGEHAè (ʈʠʩ. 1.4) [W B-ʄ ʇ, ˉ4, 1996 ʛ. ʠ W B-ʄ ʇ, ˉ1, 1995ʛ].  

 

 

 



Процессы и аппараты пищевых производств                                                                                                                  №2, 2013 

 

 

 
Оганнисян В.Г. Сравнительная оценка варочного оборудования для мини-пивоварен / В.Г. Оганнисян., В.Б. Ти-
шин, Т.В. Меледина, И.П. Прохорчик // Научный журнал НИУ ИТМО. Серия «Процессы и аппараты пищевых про-
изводств», 2013. - №2. [Электронный ресурс]: http://www.processes.ihbt.ifmo.ru 

 
 

ʈʠʩ. 1.4. ʉʭʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ñIntegralò ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʣʘ 

 

ɸʛʨʝʛʘʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʘʧʧʘʨʘʪʳ:  

- ʟʘʪʦʨʥʦ-ʩʫʩʣʦʚʘʨʦʯʥʳʡ (5) (ʦʥ ʞʝ ʩʣʫʞʠʪ ʠ ʛʠʜʨʦʮʠʢʣʦʥʦʤ) ʩ ʦʙʦʛʨʝʚʘʝʤʳʤ ʧʘ-

ʨʦʤ ʜʥʠʱʝʤ (3) ʠ ʣʦʧʘʩʪʥʦʡ ʤʝʰʘʣʢʦʡ (2); 

- ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ (15) ʩ ʨʘʟʨʳʭʣʠʪʝʣʝʤ (16), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʝʜʠʥʳʡ ʩ ʣʦʧʘʩʪʥʦʡ 

ʤʝh ʘʣʢʦʡ ʧʨʠʚʦʜ (14) ʩ ʩʠʪʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (9). 

ʈʘʟʨʳʭʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (16) ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʘʪʴ, ʢʨʦʤʝ ʚʨʘʱʘ-

ʪʝʣʴʥʦʛʦ, ʚʦʟʚʨʘʪʦʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

(13); ʚʳʛʨʫʟʢʘ ʜʨʦʙʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ (18); ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʠʩʭʦʜʷʱʠʤ 

ʚʥʫʪʨʠ ʘʛʨʝʛʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʟʘʩʪʝʢʣʸʥʥʳʝ ʩʤʦʪʨʦʚʳʝ ʦʢʥʘ (10 ʠ 17); ʧʝʨʝʢʘʯʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʦʩʘʤʠ (4 ʠ 6). ɸʛʨʝʛʘʪ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʙʱʝʡ 

ʩʪʘʥʠʥʝ (1) ʠ ʟʘʢʨʳʪ ʜʝʢʦʨʦʪʠʚʥʳʤ ʢʦʞʫʭʦʤ. 
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ɸʛʨʝʛʘʪ ʠʤʝʝʪ ʠʥʪʝʨʝʩʥʫʶ, ʥʦ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʥʝ ʣʠʰʝʥ ʥʝʢʦʪʦʨʳʭ ʥʝ-

ʜʦʩʪʘʪʢʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʘʛʨʝʛʘʪʘ - ʮʝʥ-

ʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʥʘ ʜʚʝ ʪʨʝʪʠ ʧʫʩʪʫʝʪ ʠ ʪʦʣʴʢʦ ʦʜʥʫ ʪʨʝʪʴ ʧʦʣʝʟʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʥʠʤʘ-

ʝʪ ʘʧʧʘʨʘʪ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʛʦʪʦʚʣʷʝʪʩʷ ʩʫʩʣʦ.  

ɺʦ-ʚʪʦʨʳʭ, ʥʘʜʸʞʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʪ.ʢ. ʧʨʠ ʤʘʣʝʡʰʝʡ ʧʦʣʦʤ-

ʢʝ ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʫʟʣʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʚʩʸ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʮʝʣʦʤ ʜʦ 

ʫʩʪʨʘʥʝʥʠʷ ʧʦʣʦʤʢʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʸ-ʪʘʢʠ ʜʚʫʘʛʨʝʛʘʪʥʳʝ ʩʭʝʤʳ ʚʘʨʦʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʥɹʳ. 

ɺʳʚʦʜʳ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʠʚʦʚʘʨʝʥʥʳʭ ʟʘʚʦʜʦʚ ʤʘ-

ʣʦʡ ʤʦʱʥʦʩʪʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

- ʦʩʥʘʱʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʧʘʨʦʚʳʤʠ ʨʫʙʘʰʢʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʶʪ ʠʭ ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ; 

- ʦʩʥʘʱʝʥʠʝ ʟʘʪʦʨʥʦ-ʩʫʩʣʦʚʘʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠ-

ʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʩʣʦʞʥʦʛʦ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʠʚʦʜʘ. 
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