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The formation of ice slurry from pure water or different aqueous solutions of Mono Propylene Glycol (MPG) im-

mersed in an isothermal cooling bath is studied. The mathematical model is based on the unsteady heat equation coupled with 
a kinetic description of crystal growth obtained from classical nucleation theory. The kinetics approach takes into account the 
stochastic behaviour of nucleation and includes molecules diffusion involved in crystal growth. A focus is made on the im-
plementation of the method and its validity. The approach is suitable to describe ice growth in MPG-water binary solutions 
(weight concentration range wc % from 0 to 25). A correlation is proposed to address ice kinetics of crystallisation for slur-
ries obtained from MPG solutions. 
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В статье изучены процессы кристаллизации льда из чистой воды и различных водных растворов монопро-

пиленгликоля (MPG), погруженных в баню с изотермическим охлаждением. Принятая математическая модель про-
цесса основана на использовании нестационарного уравнения теплопроводности в сочетании с кинетическим описа-
нием роста кристаллов, полученных из классической теории нуклеации. Кинетическое приближение учитывает сто-
хастическое поведение для процессов зарождения кристаллов; включает в себя молекулярную диффузию, вовлечен-
ную в процесс роста кристаллов. Акцент сделан на численной реализации метода. Описанный в статье подход при-
годен для описания образования кристаллов льда в бинарных растворах MPG воде (весовой диапазон концентраций 
масс от 0 до 25 %). Исследована корреляция между кинетикой процессов кристаллизации для шламов, полученных 
из растворов MPG. 
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режение, вторичный хладагент, обратный метод, накопление энергии, образование льда, зарождение, холодильная 
техника, генетический алгоритм 
 

 
Introduction. In scientific and engineering literature have been widely discussed and proven the advan-

tages of using ice slurry as a secondary coolant for energy saving [14, 20]. In the literature can be found even some 
original applications in medicine [15]. Yet it’s still worth outlining that the main interesting properties of ice slur-
ries and other phase change materials are their high cooling energy storage potential. Moreover usage of ice slurries 
make it possible the distribution of cold working fluid at an almost constant temperature. When applying these mat-
ters in cooling systems, less quantity of fluid is needed, compared with classical secondary refrigerant (cooled water 
or one-phase aqueous solutions) and are available high thermal and environmental performances. 

But the key drawbacks of this technology remain the costs of ice slurry generation and the building  
of the necessary secondary distribution loop. But these hindrances will be overcome by improving energy stor-
age devices and systems by the means of fundamental research works and technical improvements on the sub-
ject. In this context some research works are interested in «phase change materials» (PCMs) slurries modelling 
in order to improve ice generators and their monitoring, or to produce better quality PCMs and to develop energy 
efficient distribution loops.  

The main goals of this article have been experimental investigation of ice crystallization in aqueous so-
lutions; comparing experimental data with results of numerical (computer) modeling for such processes. 


