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ABSTRACT: This paper is concerned with the development of a new method for making
and separating ice and saving floated ice by installing an evaporation plate at in-water within
a storage tank. In a conventional harvest-type ice storage system, a tank saves ice by se-
parating a formed ice from an installed evaporation plate, which is located above an ice stor-
age tank as an ice storage system. A new harvest-type method shows very good heat trans-
fer efficiency than a convectional method. It is because the evaporation panel is directly con-
tacted with water in a storage tank. Also, at a conventional system a circulating pump, a cir-
culating water distributor and a piping are installed, but these components are not necessary
in a new method. In this study two kinds of ice storage systems are experimentally investi-
gated to study the thermal characteristics of ice storage tanks. The results showed discharge
of cold capacity of new type indicated the high values about 30~40% based on five time of
drive, the temperature difference of inlet/outlet occurred the big range about 1.3°C. So, the
new type which makes ice in water showed superiorly.

Key words: Ice storage system(®J &d A 2¢l), Harvest type(3t¥=E3), Plat type
tor(#3 7)), Charge of cold(Z4), Discharge of cold(}d)
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(® Power meter

@) Power supply

@ Data logger

® Solenoid valve @3 Storage tank

® Expansion valve @@ Return water nozzle
@ New type evaporator (® Refrigerant flow meter
Conv. type evaporator (& Water flow meter
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@ Thermostatic oven
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Fig. 1 Schematic diagram of experimental ap-

paratus.
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(a) New method

(b) Conventional method

(c) Detail of water distribution nozzle

Fig. 2 Schematic diagram of ice making type and water distribution nozzle.
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(a) Detail of storage tank (b) View of ice storage

Fig. 3 Schematic diagram of ice storage tank.
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Table 1 Experimental conditions

Parameter Conditions

Refrigerant HCFC-22

Refrigerant flow rate, R, [kg/hl 576
Defrost refrigerant temperature, 77 [C] -2
Initial water temperature, T, [C] 25

Cooling water temperature, 7", [TC] 2005
Cooling water flow rate, T [//min] 12
Cooled water flow rate, @, [[/min] 35
Charging processing time, R, [h] 10
Using limit temperature, T4 [C] 10
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Fig. 4 Vertical water temperature distribution

of new method in storage tank on
charging process.
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Fig. 5 Vertical water temperature distribution
of conventional method in storage tank
on charging process.
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Fig. 6 Vertical water temperature distribution
of new method in storage tank on dis-
charging process.

©

1dl, Fddoze ¢FFLE FEY Juldd
& Ax FU¥d 1E EXE JHAUMN 493
FFo FEE F dE T2 FUH.

aYel el 2ol FEx W 2EE ABH T
e} Ao Aoz doixe FAE Yehln
Adch. ol #L B2 V&L B¢ ASH
o2 F¥HZ 3 FEE U9 o] dF
M FEEo FRe Byl x=Fd TEHZ, T

e FeARA dgol 44N FRuR 2
Wl 847t FRE AV ¥ 5 A= A
H g7t Aol BHAT gl 4YHY 9

2 gvad 5 A2 B9 A9eE AR

e}
g o] %o FLHd} Y dugd dud
# 71&9A L Bo] ¢UIVAM F7] FoiA
iLgo] o] FojA Ao AT AR 3P
¥ z2de] YA4HE RA2E wdd.
agelA &8 o 1A olFRE e &
2o] o RolAE e UElAT A 2HA
Ztol A Fie 2xxe A THHA &
gtet.

312 Al

Fig. 6& A 2¢ 2o glo} 10417 &9 &
8 ¥ 333 YF £8¥4% BL/min, $85
9r)1eE 27T, BUEFE 80%, £F 678m’/hl
A%E dAez PPN Fd2 0 FANHY

30 - - -
[ | Cool Water Flow Rate : 35 [Vimn} :
Outdoor Temperature : 27 [°C] :
| | Relative Humidity : 80 [%) |
| |_Air Flow Rate : 678 {m°/h] |
G L] !
< 20
4
8
[ !
@
E i
3 10 ........ -+ ]
= I 3 i ‘ e
: : —_—t ensorg
| ! —v— : Sensor
i i —o— : Sensor
i i —To—- ensor A
N T
0 i i NP T
0 1 2 3 4 5
Time(h)

Fig. 7 Vertical water temperature distribution
of conventional method in storage tank
on discharging process.
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Fig. 8 Inlet and outlet temperature distribution
of fan coil unit on discharging process.
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Fig. 9 Discharging capacity and temperature
difference distribution of fan coil unit
on discharging process.
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