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Source: Arizona Public Service Integrated Resource Plan 2014

Source: Salt River Project Fiscal Year 2011 Resource Plan



Source: Arizona Public Service Integrated Resource Plan 2012
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Phoenix Water Flow

Source: City of Phoenix Water Services Department 2011 Water Resource Plan
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AIR CONDITIONING
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Annual Load Profile
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Building Cooling Load
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Chiller Efficiency

Air Cooled Condenser

Th
110 oF



450 Gal/MWH

0.54 Gal/Tonhr

1.0 kW/Ton

COP 3.5
0.0 Gal/Tonhr

Air Cooled Chiller

0.54 gal/Tonhr
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Water Cooled CondenserHeat Engine

evaporation

makeup

blowdown

Th 85 oF



COP 5.4

0.6 kW/Ton

2.25 

Gal/Tonhr

450 Gal/MWH

0.27 Gal/Tonhr

Water Cooled Chiller

2.52 Gal/Tonhr



0%

10%

20%

30%

40%

50%

60%

0.00

1.00

2.00

3.00

4.00

5.00

2 3 4 5 6 7 8 9 10 11

b
lo

w
d

o
w

n
 %

 o
f 

to
ta

l c
o

n
su

m
p

ti
o

n

ga
l/

to
n

h
r

Cycles of Concentration

Cooling Tower Water Consumption

evaporation(gal/hr) total (gal/hr) % of makeup

Evaporation: 1.8 Gal/Ton

Makeup:       2.25 Gal/Tonhr

Blowdown:  0.45 Gal/Tonhr

Water- Air Conditioning

12,000,000 

BTU/hr

15,000,000 

BTU/hr



Increase COC-
monitoring-control

Increase COC

Chemical Treatment

Use Blowdown to 
Displace Other 

Consumptive Use

Reduce Cooling Load

Production/Distribution/RCx

Reduce Evaporation

Air Cooled, Hybrid

Cascade Water from 
Non-Potable- Reclaim-

Coil Condensate

Increase COC 

Alternative Treatment

Routes to Air Conditioning  Water Conservation



Life Cycle Cost Factors

Capital Cost –

primary & ancillary 

equipment 

construction- installation

real estate

environmental mitigation

utility connection fees

major renewal replacement

Operating Cost 











Questions?
hjohnsto@glhn.com

Evolving Resource Considerations

Climate Change, Scarcity, Cost

Inter-related, Complex Question

Regionally Unique


