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Aqueous solutions studies are in demand when creating miniature
cooling systems for electronic devices. Traditional liquid cooling
systems are based on heat transfer intensification due to the liquid-
vapour phase transition. However, in case of miniature heat ex-
changers application, local superheating and destruction of the heat
exchanger due to the “dry” spots appearance in the course of vapour
formation is not excluded. This research is aimed at studying spin-
odal decomposition, as a type of phase transition associated with
the separation of the unstable solution (superheated with respect to
liquid-liquid spinodal) into two phases of different composition. The
object of study is an aqueous solution of polypropylene glycol (PPG)
with an average molecular weight 725 pulse heated above the lower
critical dissolution temperature.The report presents the following re-
sults of the study of aqueous solution PPG-725: phase diagram with
binodal lines (experiment) and spinodals (calculation); coefficients
of the instantaneous heat transfer to aqueous PPG solution in the
regions of stable and unstable states obtained by the pulsed isother-
mal effect on substance. On the solution’s phase diagram the region
of spinodal decay is determined; it was also found that the instanta-
neous heat transfer coefficient of the solution significantly exceeded
the corresponding value for pure water. This study was supported
by the Russian Science Foundation (project No. 19-19-00115).


