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A Hybrid Energy Source System with Thermal Energy Storage
for Air Conditioning in a Middle Scale Office Building

Norimitsu NisHIvAMA and Shiro TAJIRI

Synopsis

In recent years, energy consumption for the domestic sector has increased with the improvement of the
standard of living. The radical increase of the maximum hourly demand of electricity is threatening the
generating capacity of electric utilities. On the other hand, city-gas utilities have the problem of seasonal
imbalance of demand: peak in winter and off-peak in summer.

A thermal energy storage system is widely recognized as a demand-side management technology for shifting
the electrical cooling demand from peaktime periods to off-peak nighttime. This system enables users to reduce
their electricity costs by reducing peak demand and taking advantage of off-peak usage rates. City-gas
companies are also promoting cooling by gas fired chiller-heaters, offering an incentive in usage rates.

This paper reports that a hybrid energy source system, using an electrically driven screw heat-pump chiller
-heater and a gas fired absorption chiller-heater with thermally stratified chilled/hot water storage, adopted for
a middle scale office building, is effective in demand-shifting and cost savings. The operating data for this hybrid
system with the thermal storage tank was collected for three years. In the first two years ('92 and '93), various
combinations of the elements have been tried and analyzed. And in the third year ('94), the optimum combination
is to be selected from the results based on this analysis. The results of this study show that this system is
effective for both users and energy utilities. This system enables users to reduce their energy costs, and in some
cases, enables them to receive a tax privilege and low interest financing. It also enables the utilities to reduce
peaks and fill off-peak valleys, thereby improving various management problems.
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