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Abstract

The study on ice thermal stofage system 1s to improve total system performance and
increase the economical efficiency in actual air-conditioning facilities. To obtain the high
charging and discharging efficiencies in ice thermal storage system, the improvement of
thermal stratification is essential, therefore the process flow must be piston flow in the
cylindrical type.

In the influence of the inlet port type, the inflowing water in the dlstrlbutor type
diffuses through the whole storage tank more than in the slot type. In case of the flow
process In the ice storage tank, the upward flow type in the charging process and the
downward flow type in the discharging process make the stratification well, thereby the
loss of energy wored be smaller.

The influence of the inlet temperature difference and the change of the inlet flow rate
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is intensive when the temperature difference is larger, the flow rate is smaller in case
of charging and the results are opposite in case of discharging with the reason that the
good coduction condition. The total effeciency of the ice thermal storge system is 73%
1s 0.55.

This result shows that cylinderical ice storage tank has better storage capacity than

on condition that the porosity in the thermal storage tank

rectangular type In case of the same porosity.

2l & 4 9 H :Dimensionless hight H=H-H;/H,—H;
AH: Height difference of thermocouple at
A; :Cross sectional area of inlet pipe to tank thermocline(mm)
(mnf) AHet : Height difference of inlet and outlet(mn)
A; :Aspect ratio, At/ Al IPF : Ice packing factor of storage tank
A; ‘Total area of holes of perforator and £ :Thickness of thermochne of storage tank
distributor(mi) | {" :Degree of stratification based on thickness
C :Electric conductivity(gs/cm) of thermocline
Co :Initial electric conductivity(gs/cm) M :Mass of ice ball at storage tank(kg)
Cu1: Specific heat of constant pressure at m, : Mass flow rate of inlet brine(kg/s)
water in ice ballk]/kgC) mw - Mass flow rate of inlet water(kg/s)
Comz: Specific heat of constant pressure at ice n; : Number of frozen ice ball
in ice ball(k]J/kgC) n; : Measurement point number at storage
Cob - Specific heat of constant pressure at inlet tank
cooling brine(k]/kgC) nx - Measurement point number of ice ball at
Cow - Specific heat of constant pressure at inlet storage tank
water(k]/kgC) n: : Total number of ice ball
E. :Thermal extraction for amount of turn Q :Volumetric flow rate of cooling water
over time(k]) (LPM)
Ei :The amount of thermal storage for turn Qi " Amount of heat with charging(k])
over time(k]) Q. : Amount of heat with discharging(kJ)
Es1 : The amount of thermal at storage time Qom - Thermal storage quantity of a perfectly
of turn over time(k]) mixing flow(k]) |
Es2 - Total thermal storage quantity in storage Qps - Thermal storage quantity of a perfectly
tank(k]) stratified flow(k])
H :Height from bottom of storage tank to Qr :Thermal storage quantity of a actual
Measurement point(mm) storage process(k])
H; :Inlet height of storage tank(mm) Ts : Temperature of intial inside storage tank
H, :Outlet height of storage tank(mm) ()
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Ta ‘Storage tank temperature at thermal
- charge of start(C)

Te ‘Storage tank temperature at thermal
discharge of start(C)

T: :Higher temperature of storage tank with
initial thermal stratification(C)

Ty ‘Mean temperature of storage tank for
charging process for turn over time(C)

T ‘Mean temperature of storage tank for
discharging process for turn over time(C)
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............ (T32<0°C)
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(1)

Z2gzu HFL59 Ice Ball U9 Fd&s
= olds 2onm FExU HEEw 13 F
FAIZE ot 22U ZF 3AHY 2x9 &
& 29z 29HY F2 U goE A
T Ak

29z FFLE  Ty= Er:‘j (2)

Elf 2roll L4 X[(Solar Energy) Vol. 19, No. 4, 1999



1813 292 Ice Ball BFsrs 43 =
¢ 3R ZF 24339 Ice Ball 2%
o &2 HERY SARSFE Y aks gt

ST,
Nk

ZAZ Ice Ball®) B# L% : Ty = (3)

T AddiMe d3) T Ade 59z
W Fdss ¥4 freed dd €29 Ho
AGEEe 2 oleieh ol Ve 4 itk

_ _Capacity of Storage Tank _ V (4)
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