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Analysis of Thermal and Flow Characteristic in Ice Storage Tank
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ABSTRACT

Among several methods to solve the unbalanced electric power load, the Ice Storage System

(ISS) for the air conditioning is relatively easy to realize and gives big effect on balancing the
electric power load.

design, manufacturing and performance test of the experimental ISS (size 0.335 m?

The goals of this study are to develop the practical ISS for the air conditioning through the
, cold storage

capacity 14200 kcal, IPF 0.4). Thermal fluid motion inside the ice storage tank during cooling

storage and cooling release are studied. The data are analyzed by the dispersion analysis and

optimal design conditions are derived from the result.
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T : Temperature Measuring Points

F : Flow Rate Measuring Points
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Fig.2 Schematic Diagram of Experimental Apparatus

Table 1 Specification of Experimental Apparatus

Dimensior
Item | g n Remark
Thermal | 600%x600° Material ; Acryl
Storage | x1050" mn (t=15mm)
Tank Detachable Type
Heat Hair —Pin Copper Tube,
Exchan— | Type ¢ = 15.88mm
ger Total Length 76m
5600 for Low Temp-.,
Chiller {kcal/hr Reciprocal , Water
Cooling
Cooling | 8,600 With Heater to
Tower |kcal/hr Prevent Freezing
Brine _ Material : Steel
Tank 200 Liter Insulation : Urethane
200 mm
FCU 3,300
keal/hr
3kw : Mg Controller
Heater=1) S/ 2w : SCR Controller
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Table 2 Specification of Measuring Instruments

Dimension
Item &Type Each Remark
Thermo—|Thermodac 1 Channel No:
dac -32 18
Flow 0.15~4.2 .
Meter |m?/hr 6 | Orifice Type
Level |Electric Méasuring
Sensor |Resistance 1 | Distance; Imn
Type
Watt - 3¢ :220V
100 A 2
meter 2¢ 20V
“éi:;utor ﬂ
2820 Disk |
A |
Periphoral
Thermo—dac Interface
Adapter
4 to 1 Level Sensor
Multi- plexer Controller
'l‘g::np’eot:turo Level Sensor

Fig.4 Data Acquisition System
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Table 3 Condition of Cooling Release Expeliment

| Experimental [ Condi - Condi-
Parameter Unit ton 1 |ton 2 Remark

&

A: Entrance
Port Hei - from the
ght of mm | 95 190 | Surface
Cireulating]
Water

B:Exit Port
Height of | am | 95 190 | from the
Circulating Botton
Water

C*: Port
Position |deg| 0 180
of Circula-
ting Water

Volume
of Stor -
D: Flow Rate |m/Ar 0.20 0.34 jageTank
0.34 nt

E : Entrance
Tempera -
ture of C 10 20
Circulating
Water

F:1PF % | 10 20

*When two ports are on the same sde, the
value is 0°, when they are on the opposite
side, it is 180°%
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Table 4 Arrangement of Coding Releose

Experiment
Parame

ter |A|B|C|D|E|F |e*
Exp. No.
B-1-1 1 1 1 1 1 1 1
B-1-2 ry1r 1212|212
B-1-3 1|22 |11 ]2]|2
B-1-4 1 2 2 2 2 1 1
B-1-5 21 |21 12|1]2
B-1-6 |2 |1 |2 2|1 ]2]1
B-1-7 2 2 1 1 2 2 1
B-1-8 2 2 1 2 1 1 2

*¢ : Error Term
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Fig.5 Water Temperature Profile(B—1-5)
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Table 5 Characteristic Value, 46yt

Fig.6 Transient Water Temperature Response
of Ice Storage Tank (B-1-~5)
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Table 6 Table of Dispersion Analysis

Para— |Varia— Deg;ee Mean Ratio
meter {tion S |of Free -{Square V|of Mean
dom ¢ Square F
A 4.02 1 4.02 6.00
B 6.00 1 6.00 8.96
D 5.53 1 5.53 825
E 70.39 1 70.39 105 06%*
CHr+te| 2.01 3 0.67
Total | 87.95 7

*% 1% Significant
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