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An experimental study on thermal storage characteristics in
the thermally stratified water storage system
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Abstract

This study describes the experimental study that focuses on the effects that distributor shapes
and flow rate varlations have an influence on the stratification in a rectangular thermal storage
tank. Experiments were carried out under the conditions that the flow rates of working flud are
20, 10 and 5 ¢ /min. The storage tank is initially filled with chilled water of 1C, and is extracted
through the bottom at the same rate as the return warm water from load is entered through the
distributor at the top of the tank. The thermo-cline forms at the top of the storage tank as the
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warm water enters the tank from the load through the distributor and the thermo-cline thickness

increases with time. Emphasis i1s given to the effects of mixing at the inlet that increases the

thermo—cline decay. Flow rate variation and inlet distributor shapes are the important parameters

in deciding the performance of a storage system. Stratification degree increases with decreasing in

inlet flow rate under 10 £ /min. Experiments shows that better thermal stratification can be obtain

using the distributor to lIimit momentum mixing at the inlets and outlets. Also, 12% of

improvement n the thermal energy usage has been achieved using the modified distributor

discharging same flow rate in each lateral ports.

@ . Thermal diffusivity

H : Height

T : Temperature

U @ Overall heat transfer coefficient
u . Velocity

Fr : Froude Number(= #*/V gH)

Pe : Peclet Number(= «H/a)

Re ' Reynolds Number(= uD/v)
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Isothermal Storage Tank, 2. Brine Chiller 3.
Cooling Chamber 4. Pump for Initial Condition
5. Pump 6. Gate Valve 7. Flow Meter &.
Flow Control Valve 9. Heat Exchanger 10.
Data Aquisition System 11. Computer 12.
Pump 13. Heater 14. Isothermal Chamber-s2.
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Fig. 4. Flow rate ratios using manifold “A”.
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Fig. 5. Flow rate ratios using manifold “B”.
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No manifold

Experimental conditions
10 ¢ /min | 6.41%10° | manifold “A”

5 Q/mll’l 366><106 manlfOId l:I:ESN

20 ¢ /min | 1.28% 10
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