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Abstract — The purpose of this study is to maintain high efficiency and reasonable use of cool thermal stor-
age systems operated in the domestic building sector. As the result of efficiency test from the five types of
operated cool storage systems on the condition that COP ranges are 2.6 to 3.4 during the day time and 2.1
to 3.0 during the night time and it decreased by more than 30% of rated COP given 3.8 to 3.0. The Analysis
of cool storage rate shows that only 3 (21.4%) systems out of 15 buildings hold to over 40% capacity for its
total capacity. To prevent the decrease in operating efficiency, it should correct the malfunction of 3-way
valve and expansion valve and the mistake of control values for schedule program and increase cooling
tower capacity. In order to improve piping line, it needs bypass brine line off refrigerator, separation of
chilled water line with Ice Slurry system at day and night time and speed control of chilled and warm water
pumps. This study does require the more studies on improving difficulty of increasing cooling load with Ice
on Coil system, waterproofing with Ice Ball system, COP drop during the night time with Ice Lens, low
operating temperature during the day time with Ice Slurry and increasing of Power loss due to hot gas de-
icing with Ice Harvest in the future.
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Fig 1. Ice melting process of Ice on Coil and Ice Ball
system.
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Table 1. Refrigerator capacity with peak load per
RT.

Type Screw  Recipro  Turbo  Subtotal
Ice on coil 0.50 0.68 0.54
Ice ball 047 0.47 0.59 0.50
Ice lens 0.57 0.57
Ice slurry 0.54 0.54
Ice harvest 0.68 0.68

Total 0.55 0.54 0.58 0.55

8l AMEE AE7E 2SR ch Pl EY ), B
ARLEEA A Kebs, A 20), BLEA FI2E
0.1°C) & Ae3leir) w3k A7kl W 2% 2 A
s gl |9s XA 108D E 15U
o] AL FAsA

33 SYEISUAAH ZPSH =Y

3-3-1. A=Y Fakst F4as

Table 1 ¥ =258} RTF WE7-438 el 7o
2 1MEEFSE VA Ale))e] s =yuiet IRTE 9
28 Y5719 AALE FF 055RTEM FYES
GRrlarle] £3]02 v)E8 %5 7] IRTS 0.45RT2]
whu) 3sle] AAEAT) gl AoE EMEgIH

3-3-2. Al=mlE ZA 8

Table 2= S EEY) Al2wld Sd3k3)s Vehd
Aoz Hdz 4399 FPSHRIM-FIENE Iee
Lens #Mle] 179322 7}AF E=9ke™ Ice on Coilo
8.763) 7oz EA=QIc} wlebA] Ice Capsule ¥l
Ice Lens(17.93RT/m*} Ice Ball (14.95RT/m%)°] 7=
9 FEFY o] EE5HAME Ho] F HoE Hxt
g 4 gje}.

34. HE7|8 HAMs(COoP) Hal

3-4-1. +&719] H74 CoP

Table 32 Y57 2 A=A H COP ¥EE viehd
ZAoE AR COPE F3F YrAEA Hd
COP:= 3.80, B1R3j0] 3912 71k =gton, eBg4
o] 7 w2 3559 AoE BA Holoh FWAEL 9
A EL] COP Alo|= i F7hol| 0.24 o7kl 0.53%

Table 2. Storage capacity with cool storage system
type.

\ Type Ice-capsule
Ice-coil ————— Slurry Harvest Mean

Capacity Ball Lens
RT/m’ 8.76 1495 17.93 10.80 10.80 12.79
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Table 3. Rated COP of refrigerator type and maker.

Type Screw Recipro Turbo Mean

Day time COP 3.91 3.44 3.69 3.74

Domestic Night time COP 2.85 2.61 3.30 2.90
COP Decrease Rate (%) 27.1 24.1 10.5 22.3

Day time COP 3.75 3.86 4.58 3.98

Foreign Night time COP 3.16 3.10 4.28 3.43
COP decrease rate (%) 15.7 19.7 6.4 14.0

Day time mean COP 3.87 3.55 391 3.80

Night time mean COP 2.93 2.73 3.55 3.03

COP decrease rate (%) 24.3 229 9.3 20.1

Table 4. Rated COP with the storage system type.
Day time COP Night time COP

Day time COP Night time COP

Type

(Compressor) (Compressor) (System total) (System total)
Ice on coil 391 2.86 2.76 1.98
Ice lens 3.69 3.30 2.86 2.50
Ice ball 4.08 3.18 2.67 2.08
Slurry 3.70 3.15 2.66 2.28
Harvest 3.65 293 2.78 2.15
Mean 3.85 3.08 2.75 2.17
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Fig. 6. Refrigerant temperature Variation of screw
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Table 5. COP syntheses with ice storage system type.

AR - RS- AR

Coefficient of Performance (COP)

Refrigerent operating

Type Rated capacity temperature Heat balance
Day time Night time Day time Night time Day time Night time

Ice on coil 2.76 3.74 2.83 325 2.7~2.3 2.7~3.2
Ice ball 3.18 4.08 2.69 271 3.0~2.0 2.6~3.4
(foreign made Turbo) (4.58) (4.28) (4.5-2.5)

Ice lens 3.30 3.69 271 3.63 3.0~1.1 2.7~3.7
Ice slurry 3.15 3.70 3.35 3.50 3.2~2.95 3.0~3.2
Ice harvest 2.93 3.65 3.35 3.65 3.2~2.2 2.2~3.6
Mean 3.03 3.80 2.99 3.15 3.0~2.1 2.6~3.4
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