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Abstract: Air conditioning systems account for a significant portion
of electricity consumption in buildings. Therefore, the use of new
technologies to reduce electricity consumption is essential for
engineers and researchers. In this research, an ice storage system in
combination with the air conditioning system of an office building
has been investigated to reduce the electrical energy consumption of
the air conditioning system. For this purpose, a building in Chabahar-
Iran (as a region with a high cooling load required region) is
considered. The building is simulated in TRNSYS software at the
existing condition as well as with the added ice storage system to
predict the performance of the systems. The study shows that ice
storage system is more efficient in the partial load strategy than other
examined strategies. It was also found that by using an ice storage
system the total electricity consumption could be reduced about
37.89%, and the new system was able to transfer 37.9% of energy
consumption from peak load hours to medium and low load hours.
Economically, it is proved that by employing the ice storage system
in the partial load strategy, a significant amount of reduction in
electricity bill, about 62%, can be achieved.
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Introduction

©mog

consumption. Therefore, benefiting from new

The need for energy is one of the most important
human concerns today. Energy demand, global
warming, ozone depletion, and environmental
pollution have led to a demand for the
appearance of clean alternative energy sources.
Since the fossil fuels such as coal, oil, and
natural gas are exhaustible and highly polluting,
shifting to clean energy resources is essential. In
building sector, air conditioning systems account
for a significant portion of electricity

technologies to reduce electricity consumption
has been attracted by the air conditioning
engineers for domestic and industrial ventilation
applications. In this research, application of an
ice storage system in combination with the air
conditioning system of an office building was
explored to reduce the electrical energy
consumption of an air conditioning system.
However, employing an ice storage system for
space cooling purposes has not been considered
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in Iran so far. Moreover, the literature survey
indicates that research studies employing the
Typical Meteorological Year (TMY) weather file
to determine the hour-by-hour performance of
the so-called ice storage system are very limited
and acutely none. To this end, this study has
been conducted; the major aim is to explore the
possibility of employing a combination of ice
storage system and the cooling systems of the
buildings for southeast-Iran climate condition.
This research study has been conducted to
determine the new recommended cooling system
on the established indoor air conditions and
power consumption. An office building in
Chabahar, Iran (southeast of the country) is
considered for this study. The southeast region of
the country is a region with considerable cooling
load demands.

Materials and Methods

As explained earlier, a building in Chabahar-Iran
was considered for the study. For this purpose,
the building was simulated in TRNSY'S software
at the existing condition as well as with an added
ice storage system. TRNSYS software made it
possible to predict the performance of the
systems for a whole year of operation.

The  considered  building was  an
administration building with an area of over
1000 m*. The building consisted of three floors
with 51 rooms. Three Air Handling Units
(AHU), as air conditioning systems, provided
conditioned air into the floors. The ground floor
consisted of 8 rooms with a height of 5.04 m.
The first and the second floors had the same
plan, a space of 1263 m* with 22 rooms.

As explained above, TRNSYS software, as a
program to simulate the transient behavior of the
thermal energy systems, was used to evaluate the
performance of the system. The software library

included standard equipment which represented
system’s components;, however, the software
enabled users to define and add non-standard
equipment to the library as a new component. In
this research, hour-by-hour performance values
were obtained by the dynamic simulation of the
considered building under the climate conditions
of the region. For this purpose, TMY data, as a
set of hour-by-hour meteorological values for a
period of 1 year, was used.

For instance, in simulation of the exiting
situation process, the AHUs were different in
capacity and air flow rates, namely AHU-700,
AHU-1000 and AHU-1300. Therefore, in order
to simulate the AHUSs in the TRNSYS studio, the
performance characteristic curves were derived
by data collection process and by supplier’s
provided data. The performance characteristic
equations were derived from the performance
characteristic curves and the performance of the
AHUs were written using FORTRAN source
code to represent the AHUs mathematically in
the TRNSYS studio as a component.

Results and Conclusion

The study showed that ice storage systems were
more efficient in the partial load strategy than the
other examined strategies. It was also found that
by using the ice storage system the total
electricity consumption could be reduced about
37.89%. It was also shown that the new system
was able to transfer 37.9% of energy
consumption from peak load hours to medium
and low load hours. Economically, it was proved
that by using an ice storage system in the partial
load strategy, a significant amount of reduction
in electricity bill, about 62%, could be achieved.
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