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Abstract. Vacuum evaporation is widely used in the food technologies. The equipment for this process is well
known and methods of calculation and design of vacuum evaporators are described in literature as well. However,
in some cuses the accuracy of existing methods is not enough. The problem of designing the new, more efficient ap-
paratuses those work in vegimes, which.are not usual, needs to clarify some dependencies. It concerns the problem
of boiling heat transfer coefficient determination for such solutes as food products because of the high or sometimes
extremely high viscosity of many food staffs is. To take into account properties of products many authors use the
Prandil mumber. However, determination of these properties exact values is not always possible especially it con-
cerns the viscosity of Non-Newtonian fluids, which are the most of food staff. For experimental verification of heat
transfer coefficient values, an apple juice was chosen. At first, the theoretical value was obtained with Tolubinskiy
dependency using. The vapor bulbs grows rate and surfuce tension coefficient were solved as for water. The de-
pendencies between the heat transfer coefficient and heat flux for apple juice with concentration from 5 to 50 Brix
were vbtained as result. There are several different equations fo calculate the properties of apple juice depending
on temperature and concentration and several resulting dependencies that differ from each other were vbtained
The comparison with the experimental data that was obtained by authors made possible to choose the right equa-
tions for apple juice viscosity determination when the heat transfer calculation error did not exceed 20% that is
standard error for used dependency and for many others. To reduce this error on the base of obtained experimental
data the correction coefficient was calculated. Therefore, the equation to calculate the heat transfer coefficient for
boiling apple juice where maximum error did not exceed 5% was obtained. The experimental research was conduct-
ed under atmospheric pressure. To obtain the value of heat transfer coefficient in vacuum condition the Tolubinskiy
dependency can be used or addition experiments should be conducted. It depends of requived accuracy level,

Anomayin. ¥ cmammi posenanyma npobaesta suanavenna xoediyicumie meniogiodavi Rpu Kuminni Kontenm-
pasatiux pozuuiie xapiosux npodykmis. Hpoanaiizosano moxcrueocmi SUKODUCTNAHHA G Y6020 BIOOMUX 30N
nocmel, o docmynni y rimepamypi ma Hpoeedeno nopiaxans OMPUMARUX DETVABINAMIB 3 PeIVIGMAMAMY eKCHe-
PUMERMATLRUY JUCTIONCEHE RPU KUNIHNI KOUYEIIMPOBAR020 AOIVIHOZ0 CORY, uio 6V nposedeni asmaopa.
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Intreduction. One of the energy-intensive sectors of the food industry of Ukraine is the heal treatment of food
liquids and food concentrates. In Ukraine the production of concentrates annually evaporated about of 1-1.5 min. ton
of water, which in monetary equivalent is 300-400 min. UAH. There arc two typical problems of concentration pro-
cesses: it is a high encrgy costs and loss of thermally labile component materials.

One of the methods in food production is the organization of evaporation of the initial solutions in a vacuum.
The main problem is to disinfect the initial mass as much as possible and to preserve its organcleptic and sanitary-
hygienic qualities. These conflicting requirements can be solved by organizing processes of concentration in a vacu-
um with short-term exposure to high temperatures and rapid cooling. Such technology requirements significantly
complicate the engineering implementation, but are successfully solved using evaporation in vacuum cvaporators
and rapid cooling by natural means (icc water or cooled gases). This means that traditional technologies that imple-
ment such conflicting demands are burdened by a significant increase in energy use. Therefore, the study of effec-
tive ways to reduce encrgy costs, their optimization and practical application look like actual research areas in the
ficld of food technology improving, A possible way of this can be an introduction of a heat pump to the traditional
technology.
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