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Abstract

Experimental study was performed to understand the real operation conditions of a showcase working usually
in a convenient store and discount store. The purpose of this study was to show the possibility for practical use
of cold-heat storage systems being operated for the showcase. To do that, evaporator and condenser
temperatures were measured and the compressor electric power consumption were measured simultaneously. To
use the ice storage system, the ice making process was typically operated during midnight being not needed the
cooling of the showcase through the continuous running of the condenser unit. And then, the refrigerant was
subcooled using the stored cold-heat after being discharged from the condenser during daytime. So, the cooling
performance was increased with the sub—cooling of refrigerant during daytime, hence the actual running time of
the compressor could be effectively decreased. Through the experiments, this study showed that the compressor
electric power consumption during daytime could be transferred to nighttime for applying the refrigerant
sub-cooling. So, for the convenient store, the maximum load transfer rates for each working cooler and showcase
were estimated about 31.1% and 19.9% respectively. And for the discount store, the maximum load transfer rates
for each refrigeration and freezing showcase were estimated about 34.1% and 49.0% respectively.
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Fig. 2 Schematic diagram of experimental apparatus
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Table 1. Refrigeration capacity as Watt for various
condenser and evaporator temperatures

N FHEE [C]

o5

[C] 10 5 0 -10
30 16,670 | 13,790 | 11,300 | 7,230
40 14,410 | 11,340 | 9,605 5,965
50 12,160 | 9,910 7,920 4,709

Table 2. Descriptions for outdoor machine

471 FE52

HAE7) B2 Yo e
EE&% [m/H] 144

7] 4 Fin & Tube %32
AAZEY [kW] 22

5719 AAEY kW] | 0.2

2 d HeAn g4
taFdo] gdBA | dojAR Ggi
A% Size [mm>xmm] | 1,920 x 2,187
) Fin & Tube %4
B R

WE55E kW] 11,928
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Fig. 4 Compressor consumption power(W) for operation
of showcase systems

Table 5.

Practicable electric power of CSS at nighttime
and maximum of load transfer percentage
from nighttime to daytime at a convenience store

Working cooler Showcase
=4 =4
43| Vs | A Rek| s | A Rat
AEF | o]d&(%) | AEF | o]H&(%)
[kWh] [kWh]
192 3731 29.8 1.485 24.4
292k | 4387 36.3 1.586 21.3
392k | 3582 33.0 1.481 20.2
44=} | 4314 34.4 1.736 23.0
5U=| 3912 29.3 1.433 197
642k | 4770 36.9 1548 205
792 | 3862 29.1 1.500 19.3
8Uxk| 3358 197 1.375 177
9=k | 3.026 205 1.199 15.3
10¢2F  4.456 41.7 1.329 173
Hat | 3940 31.1 1.467 19.9
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Fig. 5 Compressor consumption power(E) [kW] for
operation of showcase systems for a day
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Table 6. Practicable electric power of CSS at nighttime
and maximum of load transfer percentage
from nighttime to daytime at a discount store

WZ Showcase | Y5 Showcase
=4 =4
43| sbe |[Adg Ra| sbs (A Rt
A (o] &(%)| W HF o] H&(%)
[kWh] [kWh]
192k | 203.0 34.8 337.2 50.3
29| 184.3 33.8 342.5 53.7
34z | 196.6 371 394.2 46.2
49 =} | 200.0 37.4 319.0 55.8
5¢=F| 1929 35.0 349.8 472
64z | 191.0 37.8 331.4 50.7
742k | 182.8 33.1 341.9 49.0
84z | 196.3 35.2 349.8 46.9
9¢ =} | 189.0 35.7 350.5 49.6
1042+ 178.0 31.3 338.5 46.7
11¢4 = 1828 33.6 349.2 48.1
124 =k 183.2 34.6 371.1 45.6
13¢ = 195.6 36.2 336.5 49.8
149 =+ 158.0 27.7 298.6 50.7
1592+ 1757 30.8 304.0 49.8
164k 181.8 33.1 327.3 49.0
174 197.1 35.4 341.0 46.4
18U =F 164.9 30.5 350.6 46.4
AT | 1866 34.1 340.7 49.0
4. 2 B
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43 W] gzt kAol KL g
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(1) 7171&0d 7153 Fx7F 2 239
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g o] A A A 4wl
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s, HEEE 2% 12A415H ¢

U o4l 071 AFH = gAY A
UYAN A A0 A,
(3) £9 2400 ek 1 w3k ol s U
A, Aol de b wEeA Aok
ARE LA NP NP
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