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Abstract :  Consideration is given to a mechanism of heat and mass transport in solutions similar than that of  natural
convection but  with one important  difference.  Here the mechanism is  not  promoted by density  differences in the fluid
occurring due to temperature gradients (coefficient of thermal expansion) but rather by solubility differences due to the
thermal dependence of the solubility (coefficient of thermal solubility). Utilizing a simplified physical model, it is shown that by
the proper choice of the concentration of a given solution, convection might be induced by the alternating precipitation of the
solute -when the solution becomes supersaturated, and its posterior recombination when changes in temperature occurs. The
spontaneous change in the Gibbs free energy during the mixing is  the driven force for  the mechanism. The maximum
extractable energy from this new type of thermal convection was derived. Experimental data from a closed-loop circuit was
obtained demonstrating the feasibility for continuous separation and recombination of the solution. This type of heat and mass
transport -which doesn’t depend on gravity, might potentially be interesting for heat and mass transport downwards (as in
solar-roof collectors to inside homes), horizontal (e.g., microelectronic applications), and in microgravity (space technology).
Also, because the coefficient of thermal solubility could be positive or negative, the investigated thermo-osmosis convection can
be used either for heating or cooling.
Keywords : natural convection, thermal gradient, solubility, osmotic pressure
Conference Title : ICTHT 2018 : International Conference on Thermophysics and Heat Transfer
Conference Location : Amsterdam, Netherlands
Conference Dates : May 10-11, 2018

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:12, No:05, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
2,

 N
o:

05
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/8
56

85
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(05) 2018 1

https://publications.waset.org/abstracts/85685.pdf

