
Location: R&D Facility, Duarte CA, 240 Ton 

Chiller, Fall of 2015

Challenge: Demonstrate reduced water, 

energy and chemical usage by implementing 

an innovative ‘physical water treatment’ tech-

nology.

Solution: SCE sponsored Emerging 

Technology Assessment installation of the 

VPT technology and a 3-month detailed 

Measurement and Verification

Results:
Reduced Energy Use  3.8% 

Reduced Water Use  42%

Reduced Chemical Use   33%

Case History:  Water - Energy Nexus  

C h a l l e n g e
“Most cooling towers 

are decades old and so 

inefficient that they consume 

as much water in a day as 

all the bathrooms, drinking 

fountains and kitchens in the 

buildings they cool.”

(Doug Smith / Los Angeles Times  http://

www.latimes.com/local/california/la-me-

cooling-towers-20160102-story.html)

C o n t e x t
The Electric Power Research 

Institute (EPRI) estimates that 

6,985 GWh or ~35% out of 

the total 20,061 GWh used 

in California on cooling and 

refrigeration is for water- 

cooled equipment. It also 

estimates conservatively 

that 1.17 Billion Gallons of 

potable water is used per 

year in cooling towers for 

commercial buildings alone. 

Given California’s current 

prevailing drought conditions, 

this is a prominent concern.

Vortex Process Technology (VPT) for Cooling Towers
Physical Water Treament to Reduce 

Water - Energy - Chemicals

The goal of the technology demonstration and deployment 
project was to assess the efficacy of an innovative low 
energy use physical water treatment (PWT)  technology,  
called Vortex Process Technology (VPT) and assess 
the energy, water, and chemical savings potential at a 
Southern California Edison (SCE) customer site.

The innovation developed by the manufacturer Watreco 
AB, Sweden, achieved reduced water and energy 
usage and lowered chemical usage in the cooling tower 
tested in accordance with Governor Brown’s Executive 
Order B-29-15 to make California more drought-resilient.  
The VPT solution has been successfully deployed and 
has achieved initial market adoption in Europe and 
has the opportunity to be deployed in the US. VPT for 
cooling towers is intended to supplement traditional 
water treatment practices with a more environmentally 
sound, consistently repeatable and efficient approach. 

Water in cooling towers needs to be treated to control 
microbial growth, scale formation, and metal corrosion. 
Also, the heat transfer performance of the cooling tower 
must also be maintained, which correlates to the energy 
consumption. Approximately 98% of the US cooling 
towers use only chemical water treatment provided by a 
well established market channel of chemical companies 
and service providers. 

The use of Physical Water Treatment technologies for
water-cooled cooling towers is growing in the U.S. and 
has been more widely used primarily in the EU where 
restrictions on chemical discharge and environmental 
policies encouraging lower chemical usage are wide 
spread. 

For the assesment in CA, baseline energy, water and 
chemical use were monitored and compiled prior to the 
PWT installation for comparison to post PWT installation.  
The assessment of energy, water and chemical use was 
made on a single, dedicated 240-ton cooling tower. The 
entire range of cooling tower types can benefit from 
PWT.

Project Water Savings
 Baseline	   Post	  Installation	  

Est.	  Annual	  Evaporation	  (derived)	   	  861,624	  	   	  861,624	  	  

Annual	  Makeup	  Usage	  	   	  1,938,654	  	   	  1,130,882	  	  

Annual	  Bleed	  or	  Blowdown	  	   	  1,077,030	  	   	  269,258	  	  

Total	   	  1,938,654	  	   	  1,130,882	  	  

COC	  Average	   	  1.8	  	   	  4.2	  	  

Est	  YR1	  Savings	  (gal)	   	  	   	  807,773	  	  

%	  Reduction	   	   42%	  

Est	  10	  Year	  Savings	  (gal)	   	  	   	  8,077,725	  	  



Technology Description 

Wa t e r  O p p o r t u n i t y
Cooling towers represent 
a significant water use at 
commercial and industrial 
sites. Based on a review of 
the Commercial Electricity 
use in the California IOU 
service territories, we have 
estimated that there is well 
over 350 million gallons of 
water used by commercial 
cooling towers that could 
be saved in just three years 
by raising the Cycle of 
Concentration (COC) from 
just 3.5 to 5.. This presents 
a significant water savings 
opportunity in California if 
the COC can be increased. 

Vortex Process Technology for Cooling Towers
The solution is based on a low energy use Vortex 
Process Technology (VPT), developed in Sweden by 
Watreco  and distributed worldwide by H20 Vortex. 
Watreco A.B. holds the world-wide patents on the VPT.  
The technology as applied to cooling towers has been  
installed in over 25 customer sites in the EU such as 
breweries, ice rinks, food processing and data centers. 

From Ice Hockey to Cooling Towers: In 2010, the 
vortex unit was successfully tested by SCE in a different 
non-cooling tower application to demonstrate electric and 
natural gas savings in ice rinks, based on the removal of 
micro-bubbles form the water used. Today utilities offer 
gas and electric incentives based on the VPT’s ability 
to allow rink operators to use un-heated water for all ice 
making and resurfacing and it was recently listed as one 
of the top 20 technologies in 2015 by ESource.

When this physical treatment technique for cooling towers 
is combined with ongoing monitoring of performance 
significant benefits can be realized compared to the 
traditional treatment methods.  

The technology tested  at the SCE customer location 
is a side stream water treatment process that uses a 
combination of these physical treatment disciplines:

• Hydrodynamic cavitation – based on the VPT-CT 
• Removes micro-bubbles, lowers viscosity, improved 

heat transfer capacity of the water by 3% and 
reduced lime precipitation on hot surfaces

• Side stream filtration of scale and other solids
• UV-C light microbiological control system
• Integrated Monitoring and Control System 

The idea behind VPT is to allow a fluid to self-organize 
into an ordered vortex movement utilizing the complex 
design of the vortex chamber and the pressure of the 
water or other media. The unique biomimetic design of 
Watreco’s vortex generators enables a consistent and 
low energy method to achieve water treatment in a 
variety of end-use applications. The VPT has no moving 
parts, continuously processes fluids and requires a 
minimum of maintenance.
It is manufactured in Sweden using a 3D printing 
technology. It is able to generate a well-defined and 
controlled vortex at a considerably lower pressure and 
flow than what can be achieved through other techniques. 

The vortex generator shapes the fluid flow in three 
stages:

• Pre-former: The inlet of the vortex generator 
provides a smooth outward direction of the flow 
through toroidal motion toward a set of well-defined 
channels.

• Channels: After the pre-former, the fluid is directed 
through the channels, each with vortex-forming 
geometry. Each channel delivers a very high 
velocity stream of vortex flow tangentially into a 
vortex chamber.

• Vortex chamber: In the vortex chamber, the vortices 
from the channels are wound together. A strong 
and stable vortex flow is formed inside the vortex 
chamber, causing reduced pressure along the 
vortex axis. There is very high pressure at the 
periphery and almost vacuum in the center. 

The micro-bubbles that are present in the water will 
migrate towards the center where the lowest pressure 
is and is accelerated due to the high-pressure gradient. 
The micro-bubbles will expand due to a lower pressure, 
will combine with other micro-bubbles, and will end up 
in the center in the shape of a string of air with very 
low pressure. The vortex flow from the system creates 
extreme pressure gradients and forces that limit or 
excludes the buildup of lime within the cooling tower 
supply.  The strong hydrodynamic force in the vortex 
generator creates hydrodynamic cavitation, changing 
the water chemical balance and affects the      calcium 
crystals in the water

 

C h a n n e l

To r o i d a l  P r e f o r m e r

H i g h  Ve l o c i t y  S t r e a m

L o w  P r e s s u r e
Vo r t e x  C h a m b e r



P r i m a r y  F u n c t i o n s

• Side Stream Treatment &
Optional Nano Filtration

• Removes Micro-bubles &
Lowers Viscosity

• Improves Heat Transfer
• Reduce/Prevent Scale
• UV-C Light
• Continous Performance

Monitoring

Benefit Summary
attach to pipes, nozzles or other surfaces and are removed. 

2) Removes microbubbles of air resulting decreased

in viscosity  from 5-17% and has better heat transfer

properties than untreated water

Scale control and partial bacteria cell wall disintegration

a. Removes unbound gasses (air, CO2) from the water by

a vacuum in the middle of the vortex – controlled cavitation

due to the design of the unit

b. Calcium bicarbonate (CaHCO3)2 in the water is forced

to precipitate out in the form of calcite (CaCO3) – primarily

aragonite crystals which have minimal scaling properties –

does not precipitate on surfaces

c. Decrease viscosity due to removal of micro-bubbles of

~5%-18%, improves heat transfer

3) Filtering: By automatic, continuous filtering of the cooling

water, the lime particles and other material is filtered out of

the water. There are manually and automatic filters provided

with a range of 10- 20 microns of filter material.

4) UV-C microbiological control system.

5) Performance Monitoring

Industrial PLC control with sensor inputs with both local

and/or remote monitoring, alarming,  trending and reporting

to control COC based on water quality conditions. Automatic

blowdown control based on conductivity.

Water savings by operating the cooling towers at higher 

cycles of concentration (COC @ 8 - 10 with optional nano-

filtration)

Can reuse up to 100% blow down water for other purposes 

such as irrigation and lowers onsite waste water treatment 

requirements

Avoids waste treatment and pumping costs

Reduced chemical use   

Lower usage of purchased chemicals and services

Reduction of toxic elements in blow down water – less 

stress on water treatment and run off

Save energy

Degrading and preventing cooling tower scale- Estimated 

from 2% to 5%  improvement at site and has better heat 

transfer properties

Additional upstream  kWh/kW savings from reduced water 

pumping and water treatment

Ongoing monitoring of performance

Monitoring and Control system integrated with delivered 

technology

Consistent with Best Practices

Web access, alarming, trending and reports

Technical Summary

1) Eliminates or significantly reduces lime scale in water

treated using the VPT-CT system. Soluble forms of

calcium such as calcium bicarbonate (CaHCO3)2 are

transformed into calcite and aragonite, which do not

VPT Application

Energy Advisory 
www.cypress-ltd.com 
support@cyp-res.com


