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Game Changer for 

Cooling Water Management

 Improves efficiency by operating cooling system without blowdown or bleed, 
dramatically saving water and energy. 

 Water reaches a natural equilibrium that is not scale forming, not corrosive and 
does not promote biological growth. 

 Move from discharging water and feed chemicals to pre-treat and concentrate.  

from to 

 Wastewater and RO reject can be used as make-up water, so 

Cooling tower becomes a remediation evaporator for wastewater.
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Key Benefits of 

Water Conservation Technology 

 Water conservation, LEED credits

 Program ease 

 Wastewater remediation

 Reduced risk of Legionella bacteria

 Improved performance- clean surfaces and reduced corrosion

 ROI typically <18 months
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Cooling Tower Objective

 To remove Heat Through Evaporation

 Accomplished by recirculating water 

Make-up water flow = evaporation + blowdown

Blowdown

Heat Load

Make-up
Water
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Traditional Cooling Water Treatment Issues

Traditionally, all require chemical treatment and blowdown to manage

Corrosion

Deposition

Microbiological 
Growth

Increases energy, 
maintenance and 

cleaning costs

Shortens equipment
life and increases capital 

expenses

6x more insulating than scale
and health/safety risks 
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The Real Cost of Cooling Water Treatment 
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Average Facility with 2000 ton HVAC Plant

 Chiller electricity Cost - $850,000 per year 

 Cooling Tower Water and Sewer Usage

 Water usage = 9,000,000 gal or $63,000 per year

 Sewer usage = 3,000,000 gal or $50,220 per year

 Eggshell thickness of scale on a chiller tube = 12% more electricity 
or $102,000/ year 

 Corrosion rates determine asset life expectancy

 High human and environmental exposure risks



Changing the game in 

Cooling Water Program Control
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Deposition, Corrosion
 High-efficiency softeners replace hardness 

minerals in tower makeup water with high 
solubility sodium salts that do not form scale

 Evaporation of tower water saturates natural 
silica, sodium salts and alkalinity that catalyze 
silica to form silicates

 Silicates are outstanding corrosion inhibitors, 
and do not form deposits

 Typical results are no scale, <0.2 mpy corrosion

Typical Mild Steel Corrosion – 0.27 mpy Typical Copper Corrosion – 0.02 mpy
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Bacteria

Microbiological Growth

 Evaporation-Concentration Creates 
Bio-Static Water 
 pH > 9.0 (Preferably 9.7 to 10.0)

 Not limited by organics or phosphate in 
makeup water

 Bacteria and Pathogens Cannot 
Survive
 The technology used to clean/sanitize in food 

plants is low or high pH to kill bacteria

 Typical counts are less than 100 CFU
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Water Reclamation

 More than 600 systems have been functioning on WCTI 
technology worldwide for 10 years, some have used recycled 
wastewater for up to 6 years.
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How is the game changed, technically?

*

Parameter
Traditional

Treatment

Water Conservation

Technology

Operating pH and 

conditions

pH 7-9 which is ideal for 

corrosion, scale, biological 

growth and dissolved solids 

approach their solubility limit.

pH > 9, (9.7-10), not corrosive, 

does not support biological 

growth and scaling elements 

are removed.

Treatment mechanisms

Chemicals inhibit corrosion, 

scale and biological growth.  

Dissolved solids are limited by 

cycles of concentration.

Silica naturally present in 

make-up water concentrates 

and provides protective film.

Source Water Pre-

treatment
none Softening

Cycles of Concentration 2-10 50-200

Blowdown or system bleed 

as a % of make-up water
10-50% 0-1%
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How is the game changed operationally?

*

Parameter Traditional Treatment
Water Conservation 

Technology

Water Source
Limited to fairly good quality to 

allow some concentration of 

dissolved solids.

May use most any source, even 

wastewater, so good for zero 

liquid discharge. 

Chemicals Required
Corrosion and scale inhibitor 

chemicals added.

Biocides also added.

Silica and alkalinity added 

ONLY if natural water 

concentrated does not reach 

200 ppm silica or desired pH.

Water Use, 

Water Costs
Make Up = Evap + Blowdown

Reduced significantly-

Blowdown is negligible, 

Make Up = Evaporation

Corrosion Results
Industry standard with good 

treatment = <3 mpy
Typical results <0.2 mpy

Plant Equipment
Equipment life and heat transfer 

are limited by corrosion and scale.

System is kept clean and 

efficient for optimum 

performance.
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Program Equipment
 High-Efficiency Softeners 

 Remote Monitoring (RPA)

 High efficiency designs with off shelf 
system cost, reliability and support
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 Softeners reduce softening waste from 
typical 6-12% to 1-2% of treated water and 
reduce salt requirement by 30-50%

 Commodity NaCl to regenerate 



14

RPA 24/7 System Monitoring
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Maintenance Required

 Keep salt tank full 

 Monitor softener performance via RPA

 Inspect monthly to validate no hardness, silica >200 ppm, pH 9.5 

What can go wrong?

 Run out of salt- hardness gets into system, picked up on remote 
monitor and salt tank refilled

 Cooling system has significant leaks and cannot cycle to reach 
equilibrium- desired conditions  can be managed with added  
silica and alkalinity
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Water Conservation Technology ROI

Note:  Technology is applicable for LEED credits

Tons Tower 
Capacity

Avg. Flow 
GPM

Installed      
$ Cost 
Estimate

MGY   
Water  
Saved * 

$ /yr Water 
& Sewer   
Savings*

ROI 
Months

250 7 9,000 1.2 9000 12

500 13 15,000 2.4 18,000 10

1000 25 20,000 4.8 36,000 7

2000 50 30,000 10 65,000 6

5000 125 65,000 24 155,000 5

10,000 250 175,000** 49 310,000 7

20,000 500 300,000** 99 590,000 6

*Southern California water, 60% of design as average load  
** Includes bulk salt handling system
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Water Conservation Technology Customers
(partial list)



Meat processing facility converted from conventional bleed & feed chemicals to Water 
Conservation Technology to treat evaporative condensers used in ammonia refrigeration. 

The main benefits anticipated were zero tower blowdown and elimination of all potentially 
hazardous chemicals.  Also desired more efficient heat transfer & water savings.

In one year as the system transitioned……….

 Scale was completely removed from condenser tubes.

 Went from 4 to 2 compressors on line. 

 Corrosion rate decreased leading to extended equipment life.

 Average blowdown rate decreased to water savings of 867,000 gallons.

 Total treatment cost decreased by 80%.  ROI: 8 months.

 No chemical inhibitors & biocides used since reaching zero blowdown. 

Water Conservation Technology

Case Study: Meat Processor
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Water Conservation Technology Case Study: 

Software Companies Coexist With Potatoes

By 2006, a number of data centers requiring significant water supply for 

cooling had settled in the largest potato producing area of the US-

Quincy, Washington.

Growth and new industrial discharge regulations meant water supply would exceed 
demand and wastewater discharge could no longer go to waste irrigation canal.

Third-party partnership built Quincy Water Reuse Utility using Water Conservation 
Technology to recycle municipal and industrial wastewater to meet water demand.

Results:

 Integration of agriculture, industry and utilities to co-exist.  The utility 
relies on the industrial customers for supply and the data centers support 
the agriculture.

 Corrosion rates and system cleanliness are better than ever.
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National Aircraft Company 
Internal Publication

Water Conservation Resources

20

11.3M Gallons Water 
Saved (32%)
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