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Motivation
Free cooling and cold water storage

® Rule of thumb: dry cooling is economically feasible if the temperature difference between
ambient air and the cooling application is at least 6 to 8 °C (Reference system: 13 °C)
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Motivation
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® Rule of thumb: dry cooling is economically feasible if the temperature difference between
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Model design
Energy monitoring at the 1ISB
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Model design

Reference cooling system
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Model design

Screw compressor chiller

B COP-progression of a screw compression chiller
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Model design
Re-cooler

B Flow diagram of a hybrid re-cooling tower’
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B Modelling of important system variables

Model design
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Model design
Loss mechanisms

B Cold energy storage
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Model design

Cold energy storage

B Charging and discharging process of a cold water tank
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Operating strategy
Performance of the cooling system
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Operating strategy

Performance factor of free cooling
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Operating strategy
Simulated load profile (day)
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Operating strategy
Simulated load profile (week)
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Results and Summary
Energy saving potentials

M Free cooling and cold energy storage have high energy saving potentials

Adequate running times of free cooling in cold water systems > 12 °C (at least 2000 to 3000 hours)

Electrical energy savings of over 30 % during cold months (FC) compared to about 10 % due to storage
(NG)

Better utilization of cold energy storage during the winter periods and reduced payback times for
storage integration
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