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Flozone Services, Inc.’s IMS Technology combines a patented application of Radio Frequency 

(RF) energy and ozone for the treatment of HVAC cooling towers.  RF energy offers several advantages, 

as an environment friendly non-polluting device, it disrupts the normal physio-chemical properties of 

water, making water a better solvent, and increases the solubility of any mineral salts present in the water, 

RF energy interferes with the development of mineral salt crystals and RF Energy improves the solubility 

of ozone gas into the water.  Flozone Services, Inc. also markets equipment under the trade name QED 

(quantum electrodynamics) for the application of RF energy (without ozone) to water (closed loops, etc..).   

 

The QED injection system (a component of the IMS unit) works by means of direct injection of radio 

frequency energy into water.  The QED produces a low power wide bandwidth signal with a patented and 

proprietary frequency. The QED’s design is based upon the established scientific principle that each 

molecule will absorb maximum energy at its own resonant magnetic field or electric field vector 

frequency and at its own kilogause field.  Whereas Magnetic Resonant Imaging (MRI) concentrates on 

the magnetic field vectors, the QED unit concentrates on the electrical field vectors of RF energy. The 

injection of RF energy disrupts the normal hydrogen-to-hydrogen bonding of the water molecule and that 

of critical mineral structures that might form within the treated body of water. This proven technology is 

only found at Flozone Services.     

 

Several research studies have been conducted in the laboratories of Aqua Dynamics (the manufacturer of 

Flozone IMS units) and in third party research centers.  A brief summary of a few of those studies appears 

below. 

 

In 1990, Memphis State University’s Herff College of Engineering conducted a research study on 

two campus cooling towers.  The study compared chemical water treatment provided by 

Anderson Chemical Company to RF Energy without ozone (QED).  The conclusions of the 

research study were: 

1. The RF (non-chemical) system was more effective than chemical treatment in providing 

scale/corrosion protection of the cooling systems studied. 

2. The RF treated cooling tower was operated at up to 20 cycles of concentration without 

adversely affecting its performance. 

3. The Flozone Services Instrument (QED) changes the zeta potential of colloids in the 

cooling water, causing particles to remain in suspension; as a result, the colloids are 

unable to produce scale. 

 

In 1990 Chemchek Consulting Laboratories conducted a 7-month study evaluating RF energy 

influences on calcium, magnesium, silica, temperature, pH and conductivity.  The test concluded 

that: 

The injection of RF energy serves to disrupt the normal physio-chemical properties of 

water… this action makes water a better solvent and makes the soluble salts more soluble… 

the bonded molecules of the various elements are broken down into smaller particles.  This 

process inhibits scaling with little or no chemicals. 

   

 

Flozone Integrated Management Technology 
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In 1990 Beckman Industrial Analytical Laboratory Services utilized microphotography and 

analysis by SEM of untreated samples and QED treated samples.  Treated samples were exposed 

to QED for 60 minutes.  The analysis revealed that: 

 

The crystalline structure of the element samples treated with RF were significantly smaller 

than untreated samples. 

 

In 1995 Calgon Corporation tested two systems, an RF treated system and a control.  The pH and 

conductivity were measured for the makeup water and recirculating water daily.  Calcium, 

Magnesium, Alkalinity, and Chloride were measured daily.  Silica and Sulfate levels were 

measured every three days.  At the conclusion of the test, the following statement was issued:   

 

It is apparent that RF treatment does modify the morphology of the developing crystals.  It 

appears that the RF treated samples of pH9-CACO3, pH8-CACO3 and silica produce 

segmented needles that do not possess well-defined crystal edges as compared to their 

counterpart morphologies that formed in the controls.   
 

(QED) RF treatment provides additional benefit for calcium phosphate scale deposit control. 
 

(QED) RF does not adversely affect the rate of corrosion. 

 

Other studies have revealed that applying RF energy to water has an effect similar to that of a surfactant, 

allowing for the creation of smaller bubbles than would otherwise be formed with a diffuser-type device.  

The creation of a greater number of smaller gas-filled bubbles allows for more effective application of 

ozone or any gas to the water.   

 

The combination of RF energy and ozone gas allows the IMS (Integrated Management System) to use the 

ozone it produces more efficiently.  With only ¼ pound of ozone, The IMS is able to achieve 

concentration levels equivalent to other units producing 1 full pound of ozone.  Ozone production is 

governed by a control unit, which measures the Oxidation Reduction Potential (ORP) of the sump water, 

and adjusts ozone production accordingly.    

 

Ozone is proven effective as a biocide.  A Federal Technology Alert issued in December of 1995 titled 

Ozone Treatment for Cooling Towers endorses the use of ozone to eliminate infectious bacteria and 

viruses from cooling tower recirculating water systems.  The document does site a key disadvantage to 

ozone based treatment systems being the cost of ozone generators capable of providing effective 

treatment.  Other disadvantages sited were the need for technically trained service personnel, and 

modifications to existing equipment required to adapt the system to ozone delivery.  Many organizations 

have attempted to employ ozone in water treatment programs but few have succeeded.  Though ozone is a 

highly effective biocide, proper application of the ozone gas has created a challenge for the water 

treatment community.  Flozone Services has proven success where others have failed. The IMS employs 

one of the smallest, highly efficient, ozone generators in the world.  IMS units are custom designed for 

each customer, with the QED, ozone generators, mixing columns, and distribution systems designed and 

sized for the particular application. 

 

Effective biological control is critical to effective corrosion control.  The development of biofilms and the 

role they play in corrosion and deposition processes may be the most misunderstood and baffling factor in 
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the management of cooling and other industrial water systems. A biofilm consists of microbial cells 

(algal, fungal, or bacterial) and the extracellular biopolymer the cells produce. Generally, it is bacterial 

biofilms that are most problematic in industrial water systems, since they are responsible for the blockage 

and fouling of heat transfer equipment.  Microbiological corrosion may be defined as corrosion that is 

influenced by the growth of microorganisms, either directly or indirectly. In essence, corrosion occurs on 

a metal surface due to some inherent or environmental difference between one area on that surface and 

another. These differences will create anodic and cathodic areas, setting up a basic corrosion cell.  The 

anode is the area at which metal is lost. The electrons given up by the metal flow to the cathode, to be 

consumed in a reduction reaction. Microbiological corrosion is electrochemical corrosion where the  

presence of the microorganisms is having some influence in the creation or acceleration of corrosion 

processes.   

 

Coatings and deposits in the form of biofilm with entrapped suspended debris are foulants that most of us 

can comprehend, but biofilms often lead to the additional formation of mineral scales as well. Calcium 

ions can attach to the biofilm by the attraction of carboxylate functional groups on the polysaccharides, or 

calcites may simply become trapped in the matrix.   Biofilm can in essence become the “glue” that helps 

bond mineral scale together. 

 

Low residual doses of oxidizing biocides such as chlorine and bromine are not effective in preventing 

biofilm growth and microbiological corrosion.  However, ozone has proven most effective in eliminating 

existing biofilms and preventing the growth of new biofilms, which can contribute to corrosion and the 

spread of infectious diseases.  FLOZONE’s patented application of RF energy combined with ozone 

works to destroy the mineral crystalline structures necessary to form scale deposits, and eliminates any 

biological contaminants.  This two-pronged approach makes the IMS more effective than other systems 

using ozone alone as a biocide. 

  

The IMS employs a side stream-mixing column to apply RF energy and ozone to treat the cooling tower 

water.  Ozone is not released directly into the cooling tower sump.  After the RF & ozone are applied, the 

treated water is returned to the cooling tower. The IMS is sized so that the entire volume of condenser 

water is cycled through the mixing column once every eight hours.   

 

Water quality is governed by a controls system that will monitor and record the standard variables of the 

system as well as monitor the cooling tower, chiller, and closed loop activity and efficiency. This system 

is capable of real-time monitoring and control via computer, eliminating much of the potential for human 

error.  System corrosion can be monitored both through the use of traditional corrosion coupons and a 

“Corrator” instrument.  Once a probe is installed, the Corrator instrument is able to provide an 

instantaneous corrosion reading.   

 

The Flozone QED unit is also available separately to provide RF energy (without ozone) for use in 

controlling mineral deposits as in boilers, evaporative condensers, ice banks, etc...The FLOZONE 

Integrated Water & Energy Management Program combines IMS technology with 24/7 monitoring and 

management of water quality to prevent scaling, provide clean heat transfer surfaces, eliminate bacteria, 

and control corrosion within HVAC cooling systems.   

 

 


