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KINETICS OF CONCENTRATION OF POMEGRANATE JUICE IN 
BLOCK FREEZE INSTALLATION 

Stoyanova AM, graduate student of the Faculty of ETE & TD, ONAFT,
Dragni E.I., Master of the Faculty of ETE & TD, ONAFT 

Terzeman E.F., Engineer of the Faculty of ETE & TD, ONAFT 

.

Abstract. In this article the properties of pomegranate juice and comparative analysis of different concentration 
methods are provided. The work results are provided as well (research of ice block forming kinetics, dependency 
between crystallization process intensity and concentration, temperature level and product volume and research of 
separation kinetics), the most significant one is juice production with the concentration level of 47%. This was not 
obtained in foreign scientific researches of juice cryoconcentration. 

. 
Keywords: kinetics, concentration, pomegranate juice, block freezing unit. 
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RECONSTRUCTION OF HEAT EXCHANGE SYSTEMS  
WITH UTILITY WAYS 

Ul'ev L.M., doctor of technical sciences, professor, Maatuk A., graduate 
student 

National Technical University "KhPI" 

-

Abstract.The paper presents a wide analysis of published works devoted to the methods of process integration 
and optimization heat-exchange systems in production using chemical-technological methods for processing and 
production of substances. The dual stream heat system with utility paths was selected from the many possible 
exchanger systems and the processes of the redistribution of heat loads on existing heat exchangers and 
temperatures of heat carriers at the input and the output of them were studded for it with fulfilling of the energy 
efficient retrofit project in terms of technological and economic constraints. The analytical dependences for change 
of thermal loads for existing heat exchangers and heat carriers temperatures were obtained from the magnitude of 
the surface area for heat transfer a new heat-exchange placements. The definition of change of technological 
parameters for existing heat exchangers can significantly reduce economic costs for the implementation of energy 
efficiency retrofit of the heat exchanger networks for operating companies using the methods of heat and process 
integration, in particular using the methods of pinch analysis. For case study, two streams problem for heat transfer 
in heat network at the crude and gas separation units is considered in the paper. The exist system have three heat 
exchangers. The temperature measurements were fulfilled for all heat exchangers and the heat loads for heat 
exchangers and utility were calculated.  The installation of one heat exchanger at the cool side of the system is 
proposed in retrofit project. The dependence of the temperature change of the hot and cold process stream of the 
value of the additional surface obtained for each heat exchanger. Utility power and power recovery of thermal 
energy in the system is also analyzed. The dependence for annual cost of capital investments in the retrofit project of 
heat network of the installed heat exchanger surface taking into account the finite surface area of separate sections 
of heat transfer is presented in the paper. It is shown that the total discounted cost of the retrofit project will be a 
non-monotonic function of new heat exchange surfaces. The optimal value of heat transfer surface at which the total 
discounted cost of the reconstruction project will be minimal is obtained in the paper. 

Key words: energy efficiency, retrofit, heat exchanger network, pinch analysis. 
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