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Cooling 
Towers

Evaporative 
Condensers



Cooling Towers
Part of building HVAC
– NO Copper Coils

Evaporative 
Condensers
Part of building Refrigeration 
– Have copper, stainless coils



Cooling Towers and Evaporative 
Condensers 

30-50% of the 
building’s water use

* Bill Hoffman Presentation Data 2016, 
(study confirmed grocery data 2017-2019)



WASTE

At a 10,000 unit level

40,000 AF /yr (23 Billon gal/yr)
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Demand



DIGITIZATION
CHANGES EVERYTHING



Real time measurement 
and analysis shines light 
on waste.

Automation enables 
control at scale, 
everywhere.

Water insights
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Property Data

Reporting drives resultsPrescriptive GuidanceMeasure & Analyze in Real-time

• 1st Look
• 2nd Look 
• Level 3
• Validation

InsightsData Driven Support

Data driven outcomes - automated
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This is Mark Johnson.

Mark is a Water Quality 
Specialist at the 
Gilbert Cooling Tower.

Mark works very hard.

But Mark had a problem.



Mark's problem was...

Data showed a high 
water use failure.

Failure was intermittent 
and not reproduceable.
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The controller manufacturer had 
him chasing issues that did not exist



The data pointed 
elsewhere….



The solution…
data driven prescriptive guidance

Prescriptive Guidance
• 1st Look
• 2nd Look
• Level 3 support
• Fix Validation
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Four Failure Categories Mapped
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Mechanical Operational

Control 
Failures

Failure 
Chains

Data Driven Cooling Tower pgs. 27-37
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Savings : 
60 kgal/month
720 kgal/ year
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DATA is ground truth
Make-up

Blow-down






Event Identified Location manager turns water on full 
blast to cool overheated refrigeration 
equipment.Event Validated

ALARM SENT

Why real time data?

©APANA ® 2019 All Rights Reserved.  Domestic and Foreign Patents Pending



Real Time DataAMI Data
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Data Driven 
Cooling Tower 
Optimization Study 

What did we learn with Mark?



114 units enrolled in the Data Driven 
Cooling Tower Optimization Study 

North America Japan



Five different types of cooling technologies 
enrolled in the program

105 DIFFERENT WATER 
QUALITY TECHNICIANS

22 DIFFERENT WATER QUALITY 
SERVICE COMPANIES

100-500 Ton Evap Condensers
1,000 Ton HVAC Units
Hybrind Condenser
Roof top AC unit
Swamp Cooler

31.7 AVERAGE NUMBER OF 
DAYS BETWEEN SERVICE VISITS

ALL UNITS TYPES HAD Events 
OVER 1,000,000 GALLONS



Data mapped 

Three types of waste
Water Waste Scale Events Efficiency Gain 

Opportunities

Optimal Efficiency is the unit 
specific Max Possible COC



Efficiency 
Gain 
Opportunity
27%

Scale Events
45%

Waste 
Events 
28%

67 Evap Condenser units 
= 70 million gal/yr saved

At a 10,000 unit level
23 billon gallons per year 

(40,000 acre feet)

Waste Event Impact

87% of all enrolled units 
had a waste or scale event



Four Failure Categories Mapped
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Mechanical Operational

Control 
Failures

Failure 
Chains



The fleet is wasteful to 
very wasteful with 
elements of risk.

Analysis of 2,477 
service visits

Efficient

Active 
Harm

Risky

Wasteful
38%
928

Very 
Wasteful
46% 
1,119

7%
169

8%
186

3%

INSIGHTS & game changers



Impact

INSIGHTS & game changers



INSIGHTS & game changers

Established a standard for defining 
“efficiency” and normalizing data so fair 
comparisons can be made across units 
every where.



Developed a way to capture site visit 
data needed to automate analysis, 
reporting and compliance with 
standards

INSIGHTS & game changers



Established a Key Performance Indicator 
(KPI) to help make efficiency a fair target 
for regulation

INSIGHTS & game changers



1. The water and energy savings documented warrants a larger 
scale demonstration necessary for regulation and drought 
response initiatives.  

2.Include high-resolution measurement and real-time problem-
solving in water conservation incentive programs.

3.The energy savings suggest electricity providers could enhance 
large-scale program implementation.   

Study Recommendations



There are many 
people like Mark.

Let's help them save water



With the Alliance for Water Efficiency

WHAT ARE WE DOING TO LEARN MORE?
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WHAT 
ARE WE 

DOING TO 
LEARN 

MORE?

Alliance for Water Efficiency and 
partners

Working with Pacific Northwest 
National Laboratory

Developing a model and best 
practices to identify facilities with 
cooling towers



ALLIANCE FOR 
WATER 

EFFICIENCY 

NORTH 
AMERICAN 
COOLING 

TECHNOLOGIES 
PROJECT

Excel based model based on zip code 
taking real property data and zoning 
regulations

Estimate number of cooling towers 
(min/max) and cooling tonnage

Identify savings potential of alternative 
technologies and improvements to 
traditional techniques



DIGITIZATION CHANGES EVERYTHING

Questions?

Elise Goldman
Metropolitan Water District
of Southern California

Frank Burns
APANA, Inc. 
apana.com
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