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• Agenda

Cooling in a changing environment 

Water reclamation alternatives

Energy-Water Nexus for District Cooling

Opportunities and challenges in 
reclaimed water for campus cooling 
towers



Climate



Cooling Degree Days



Cooling Degree Day Projection



Water Supply Projection



Global Cooling Degree Days



Global Water Supplies



Population Density



Observations from the Middle East

• Urban Density

• Desalination

• District Cooling

• Treated Sewage Effluent



Desalination in US

• First energy water sankey



Treated Sewage Effluent in US

12Source: Google Earth



Treated effluent in US cooling towers



District Cooling Energy and Water



Water in Energy

Simple Cycle Rankine Cycle Combined  Cycle
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make up 23,000 gal/hr blowdown 6600 gal/hr

evaporation 16,434 gal/hr

thermal extracted 10,000         Ton

120 MMBTU/hr thermal energy in

chiller efficiency 0.5 kW/Ton 7.0 COP

5,000           kWhr

17.1 MMBTU/hr electric energy in

heat rejected 137.1 MMBTU/hr energy out

latent energy 137,060       lbm/hr 1000 BTU/lb

Evaporation 16,434         gal/hr

1.64             gal/tonhr

Blowdown Cycles 3.5 40%

Blowdown  0.66 gal/Tonhr

Make Up Water 2.30             gal/Tonhr

10,000 Ton load

Circulating 30,000 

gpm

3.5 

cycles

.5 kW/Ton

daily chiller power consumption @.55/kWTonhr 132,000       kWh

daily tower water consumption @ 2.30 gal/Ton hr 552,000       gal

daily electric generator water consumption @ 480 gal/MWh 63,360         gal
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MW

Water in Cooling



1997 -2006 data psych chart
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Water in Cooling



Energy –Water-District Cooling



Reclaimed Water in District Cooling

• Reclaimed Water Issues

• Higher tds, 
orthophosphates, 
biological load

• Instability and variation

• Control set points 
derived for alternative 
uses

• Treatment Approaches

– Blowdown and chemical 
control

– Mechanical methods

– Decentralized and 
biological treatment



Reclaimed WaterTreatment Alternatives



Summary

• History  and success in power plants –

• Specific Issues are geographic
– Water to Energy Cost Ratio

– Water constituent quality

• Decentralized and Public Utility Alternatives

• Best and Highest Use

• Recycled water -an opportunity for district 
cooling at university campus scale


