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In-Situ Measurement of Chiller Performance and
Thermal Storage Density of an Ice Thermal Storage System
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ABSTRACT: In-situ measurement was made to evaluate chiller performance and thermal
storage density of an ice thermal storage system. The system belonged to a big hotel and the
measurement was conducted during late October. Owing to very small cooling load, the data
logging was possible for a single thermal storage cycle. However, operation history of the
chiller showed a relatively good spectrum of data for performance evaluation. COP and ther-
mal storage density were calculated. The COP at full load was about 4.07, which was lower
than 4.8~6.4 of new chillers. The measured storage density was about 10.9 RT-W/m’ (=152
MJ/mS), which also was lower than a criterion of normal performance (above 13.0 RT-h/m3 or
181 MJ/mS). The study result provides technical basis for quantitative ESCO business scenario.
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Fig. 1 Schematic of the thermal storage system and its sensors for data logging.
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Fig. 2 Measurement of flowrate in a pipe us-
ing an ultrasonic flowmeter.
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Fig. 3 Measurement of thermal storage cycle:
Data logging since 00:00 of Oct. 31,
2002, sampled at every minute.
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Fig. 4 Measurement of thermal storage cycle:
Data logging since 13:05 of Oct. 24,
2002, sampled at every minute.
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Table 1 Standard rating condition (KS B6270)

Chilled water Cooling water
Operation | temperature ('C) | temperature (T)

In Out In Out

Full load 12 7 32 37
Part load * 7 *k *

* :The flow rates are to be held constant at
full load values for all part load conditions.

** . The temperature should vary linearly from
32T to 27C for 100% to 0% loads.
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Fig. 7 Test result between COP and cooling
load obtained during the chiller opera-
tion.
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