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Abstract

This research work is to study phenoﬁncna of latent heat storages d-irectly contacted with
working fluids during charging and discharging processes. The systéms studied are the units for
heating and cooling purposes. 7

For heating purpése, the storage medium is sodium thiosulfate pentahydrates of which
- the melting point is 48 C. The unit exchanges heat Wifh heat transfer oil which is injected from
the bo.ttom of the unit. During charging and discharging proccsse-s, the medium transforms from
solid to liquid and liquid to sold respectively with uniform temperatures. The volumetric heat
transfer coefficients are in the ranges of 4-16 kW/m3K and 2-4 kW/m3K, respectively. It is
found that the injector size has no effect on the thermal behaviors. The parameters affecting the
unit performance are the medium height and the oil flow rate. As the medium height is higher or
the oil flow rate is low, the hot oil temperature leaving during charging process could be kept
nearly constant for a longer period. The lumped analysis could be used to predict the temperature
histories and also the solid fraction in the siorage medium with good agreement with the
experiments,

For the cooling purpose, the storage medium is water-ice. Different methods are
considered as follows:

a. Injection of chilled oil through water column

b. Injection of refrigerant jet through water column.

¢. Turbulent injection of R12 through water column

In the case of chilled oil injection, the inlet oil temperature, the number of injectors and
the water column height arc main parameters affecting the thermal behavior during ice
solidification and the height of the ice column is main parameter during ice melting. However,
this method is not suitable in practice because the rate of ice forming js very low

For injection of refrigerant jet through the water column, the phenomena of ice forming
around a jet column of different refrigerants, R12, R22 and R134a are carried out. It could be
found that the ice formation could be undertaken for tﬂe starting of the process and after that the
rate of ice formation is rather low. Moreover, it is rather difficult to control the refrigerant steam
as jet thus this kind of technique is not recommended

For the unit having turbulent R12 injection, the ice could be formed quickly. It could

also be found that the lumped model could also be applied to predict the femperature and the ice



fraction of the storage medium. During ice melting, the unit could generate chilled ‘water for
cooling i)urpose. This techniglic has; a high potential to be developed and implemented.

- During the phase transformation of the s'torage media’ from liquid -to solid, for sodium
Thiésulfa’ge—oil, Water-chilléd oil and water-R12 (turbulence), the voh_;metric heat transfer
coefficient, U, could be form in a dimensionless term and is related with other dimensionless

groups as

log(—,i) = log(St) = ~1.4033log(Ste Pr®*)+1.8292
(mC,),

The evaluated properties of the dispersed flnids are taken as the fluids are m liguid

phase.
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