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ANALYSIS OF PROTECTION OF SUBSTANCE TRANSFER BY 
MEMBRANE IN NANOFILTRATION AND REFRACTORY OSMOS 

Gulienko SV, Ph.D. 
National Technical University of Ukraine 

"Kyiv Polytechnic Institute named after Igor Sikorsky", Kyiv 

Abstract: The analysis of most common models of concentration polarization and process of mass transfer 
through the membrane with taking in to account of this phenomenon are represented and the limits of its using 
are lined up. The resistance of mass transfer through the membrane and existing methods of its determination 
are considered. The perspective directions in this field are determinated.  

Key words: membrane separation; Concentration polarization, resistance, mass transfer, precipitate. 
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MATHEMATICAL MODELING AND OPTIMIZATION OF 
MICROWAVE COUNTER FLOW EXTRACTOR  

Terziev S.G., d.t.sc., assoc. prof. 
Odessa National Academy of Food Technologies 

Abstract. The problems of modeling the extraction process under the conditions of the countercurrent 
motion of the extragent and the solid phase in the conditions of the microwave field are analyzed. The 
expediency of calculation and optimization of microwave extractors is substantiated. The basic parameters for 
calculation of mass transfer in the extractor are determined. On input  indicators characterizing the extractant 
(initial and final temperature, viscosity, specific heat, density), solid phase (concentration of extractives, density, 
porosity and thickness of the layer, equivalent diameter of the particle), apparatus (mass and dimensions, 
extraction of extractant and product), power supply system (rated power, frequency and number of radiators). At 
the output  the concentration of the extract and specific power. The parameters for calculating the microwave 
extractor are determined. Using the method of analysis of the dimensions of 12 required parameters is reduced 
to 3. The results of a series of studies conducted with ground coffee are summarized. The results are presented in 
the form of tables and charts. The calculations were carried out with using the theory of similarity and 
dimensional analysis method. The results of calculations of the concentration differences in the solid phase and 
in the extract, relative error, mass flow, effective mass transfer coefficient, Reynolds and Stanton numbers, etc. 
are presented, under the influence of the microwave field. Dependences of the parameters of the coefficient of 
mass deducing on the power of the microwave field and on the thickness of the product layer. A mathematical 
model is obtained in a criterion for a microwave extractor. A comparison was made between Stanton numbers 
calculated and obtained based on experimental data. The choice of optimization parameters has been discussed. 
The target optimization function has been determined by traditional methods of coordinate descent and Gauss-

ulationlation
nitial and fiand fi

porosity and thand th
extraction of extraextraction of extra
the output the output  the conhe con
extractor are determextractor are determ

3. The results o3. The
orm of taorm o

onalonal

t.t. The problem The
f the extragent anf the extra
cy of calculation and cy of calculati

of mass transfer in ttransf
nal temperature,eratur

ickness of of
ctant a

ms of modelims of model
d the sod the so

ptpt

rziev S.G., d.rziev S.G., d.
a National AcademNational Acade

LING ANDAND
NTER FLOW ENTER FLOW E

sc., assoc. psc., a
y of Fy of F

D OPTIMOPT
EXEX

mechme
P. 1. 183-2

olarizatiolariz
2012016 6  Vol

chanism and modelingchanism and m
200.



  

VI -
-

-
285

, , 289

296

... 302 

309
- 

-
. 313

319

-
322

327

  335

-

331

. 337 

343 

347 

355 

364 

367 

374 

.... 303 2 

3


