
 

 

Industrial Vortex Generator (IVG) for chemical‑free cooling (IVG-CT) 
water reuse in industrial processes  
 
This innovative technique applies controlled vortex conditioning within recirculating cooling systems to 
prevent scaling, biofouling and corrosion without the use of chemical additives. By improving heat 
transfer and enabling high cycles of concentration, the IVG-CT significantly reduces make-up water 
demand and facilitates near closed‑loop operation with high blowdown reuse rates. The IVG-CT is 
currently implemented at commercial scale across more than 150 industrial installations (e.g. chemical 
sites, data centres, food and beverage industry …) in the Benelux and the United States1.  
 
Technical description 

Cooling towers are vital for industrial cooling, they are used in many industries including power plants, 
oil refineries, petrochemical, metallurgy or chemical plants to cool water by removing heat through 
evaporation and heat transfer. It is estimated that about 15-20% of total industrial water usage is linked 
to the operation of cooling towers which overall account for significant water consumption in industrial 
settings (up to 8% of total freshwater usage). Although cooling towers are a critical component of 
infrastructure, they are also a major contributor to water usage and pollution and rely heavily on the use 
of water treatment chemicals to prevent e.g. scaling and biofouling. 
 
The industrial vortex generator technology for cooling towers (designated and commercialised under 
the name IVG-CT®) is a physical water treatment process that offers significant water, energy and 
chemical savings by increasing the cooling tower’s cycles of concentrations while improving the heat 
transfer in the chiller’s heat exchanger through reduced scaling, fouling and removal of entrained 
microbubbles from the condenser water flow to the chiller. It is based on the patented Vortex Process 
Technology (VPT®) which induces a strong, stable vortex and controlled cavitation in the cooling water 
stream via a passive in‑line device installed on the recirculation loop2. The rapid pressure fluctuations 
and micro‑bubble dynamics disrupt microbial integrity, inhibit biofilm formation, and prevent nucleation 
and growth of crystalline scale (e.g. CaCO₃) on heat‑exchange surfaces. Concurrent micro‑aeration 
maintains an oxidising environment that further limits biofouling. The process does not require the 
introduction of any chemical reagents or consumables. A schematic of the Vortex Process Technology 
is provided in Figure 1. 
 
The industrial vortex generator technology for cooling towers can lead to a significant reduction and in 
some cases the complete elimination of chemical dosing (biocides, corrosion inhibitors, anti‑scalants), 
reducing the use of hazardous substances use, procurement logistics and residuals in blowdown 
streams. By maintaining clean heat‑exchange surfaces and enabling higher cycles of concentration, this 
technology also reduces cooling water makeup volumes (water consumption) and the overall energy 
consumption of chillers and fans. 
 
 
 

 
1 A. Mestat, 2025. The growing challenge of water management in industrial and commercial infrastructure – Focus 
on cooling tower applications. Powerpoint slides presented to INCITE by H2O Vortex. 
2 VPT – Vortex Process Technology – Technical Brief – August 2020.  



 

 

 
 

Figure 1. Schematic of the Vortex Process Technology – key element of the industrial vortex  
generator technology for cooling towers. 

 
The industrial Vortex generator for cooling towers is a fully integrated water treatment system, typically 
hosted inside a modular container3. The device is retrofittable and sized to the tower’s recirculation 
flow. Figure 2 provides pictures of a typical modular IVG-CT® unit. It is constituted of the VPT® for 
removal of entrained microbubbles in the water stream and for generating cavitation but also includes 
a UV-C light microbiological control system for water disinfection, a filtering unit and all the necessary 
integrated monitoring and control systems which are used for local or remote monitoring of the unit.  
 
The IVG-CT has a build in monitoring system (SCADA). SCADA control systems enable continuous 
tracking of several key performance indicators (make-up water in m³, blowdown water in m³, 
recirculation flow, approach temperature, conductivity, corrosion, scaling, energy consumption in 
kWh). The technique supports blowdown reuse rates of up to ~95% (with appropriate side‑stream 
filtration) and stable operation at cycles of concentration ≥5 in typical European hardness conditions. 
SCADA control systems enable continuous tracking of several key performance indicators (make-up 
water in m³, blowdown water in m³, recirculation flow, approach temperature, energy consumption in 
kWh). 
 
 

 
 

Figure 2. Pictures of a modular industrial Vortex generator for cooling towers unit. 

 
3 G. Newson, June 2021. Cooling tower water treatment using industrial vortex generator technology for water and 
energy savings. California Energy Commission – Final project report. 



 

 

 
In terms of relevant alternative technique, conventional treatment technologies rely on multi‑chemical 
dosing (oxidising / non‑oxidising biocides, dispersants, phosphonates, molybdate/azoles, pH control) 
combined with cycle limits that raise water use and generate chemical residues. Although those 
technologies are still widely used and have been documented in the Reference Document on the 
application of Best Available Techniques to Industrial Cooling Systems4, the industrial Vortex generator 
for cooling towers can provide nowadays significant advancements by removing chemical inputs, 
increasing cycles of concentration, reducing water and energy intensity and simplifying operations. 
 
Degree of maturity 

The technology readiness level of this innovation is considered above 9 considering that the system is 
complete and qualified and proven in operational environments across multiple EU industrial 
installations. Its scalability is reported as modular, passive in‑line devices scalable from small HVAC 
cooling loops to large industrial towers (>5 MW / >1 500 Tons of Refrigeration – ToR).  
It can be applied to many energy-intensive industrial sectors (e.g. chemical industry, steel) as well as 
the food and beverage sector but also in data centers. 

 
 Environmental performance 

Combining the industrial Vortex generator for cooling towers with membranes further reduces the 
amount of chemical usage for scale control. It also allows the system to increase the cycles of 
concentration by using membranes for make-up water and reduce the amount of water usage. The 
blowdown can be recycled and the amount of chemicals in the discharged water will also be reduced. 
The chiller plant efficiency is increased due to better heat transfer, thus reducing the overall system 
energy consumption. Table 1 summarises performance data obtained in three distinct industrial 
installations after implementation of the industrial Vortex generator technology5. 
 

 

 

 

 

 

 

 

 

 

 

 

 
4 Integrated Pollution Prevention and Control (IPPC) Reference Document on the application of Best Available 
Techniques to Industrial Cooling Systems. December 2001. 
5 A. Mestat, 2025. The growing challenge of water management in industrial and commercial infrastructure – Focus on 
cooling tower applications. Powerpoint slides presented to INCITE by H2O Vortex. 



 

 

Table 1: Performance of the industrial Vortex generator technology (IVG-CT®) in three full scale 
industrial installations (Food industry, pharmaceutical industry, data centre).  

Before IVG-CT®  After IVG-CT® 

Food industry - (frozen potato processing plant – Lab Weston Meijer, USA) 
Type of cooling and cooling towers: Evaporative condensers for ammonia cooling 
Evaporation capacity (MW)  24 

 

24 

Water evaporation (m3/h) 37.2 37.2 

Water consumption (m3/h) 68.2 42.5 (37% reduction) 

Cooling water thickening  
(Cycles of concentration) 

2.2 10.0 

Chemicals used (kg per annum) 28 640 0 (100% reduction) 

Payback period (years) - 2.2 

Pharmaceutical industry - (AMGEN, USA) 
Type of cooling and cooling towers: Open cooling towers for cooling chillers 
Evaporation capacity (MW)  20 20 

Water evaporation (m3/h) 31 31 

Water consumption (m3/h) 62.0 34.4 (44.5% reduction) 

Cooling water thickening  
(Cycles of concentration) 

2.0 10.0 

Chemicals used (kg / annum) 26 040 0 (100% reduction) 

Payback period (years) - 3 

Data centre - (Amsterdam, NL) 
 
Evaporation capacity (MW)  35 35 

Water evaporation (m3/h) 55 55 

Water consumption (m3/h) 95.0 62.0 (35% reduction) 

Cooling water thickening  
(Cycles of concentration) 

2.0 to 3.5 6.0 to 8.0 

Chemicals used (kg / annum) 15 780 0 (100% reduction) 

Payback period (years) - 2.7 

 
 Water consumption: The implementation of the IVG-CT® in industrial installations typically 

enable to operate cooling towers at higher cycles of concentration (e.g. 5 to 10) and also open 
the possibility to reuse blowdown water for other purposes (e.g. irrigation, lowering sewer 
charges or being reused back into the cooling towers). This leads to significant reduction in 
water consumption through lower make-up water. Typically, reduction up to 50% can be 
achieved (site-dependent). As shown in Table 1, the implementation of this technology resulted 
in significant reduction of water consumption by 37%, 44.5% and 35% in a food processing 
plant, a pharmaceutical installation and a data centre. 



 

 

 

 Chemical use reduction: The implementation of the IVG-CT® technology typically leads to 
reduction in the use and discharge of chemicals by 50% to 100% (site-dependent). This leads 
to elimination of routine cooling‑water chemical dosing (biocides, anti‑scalants, corrosion 
inhibitors), reducing hazardous substance use and chemical residues in blowdown. In the three 
applications shown in Table 1, the use of chemicals was totally eliminated. 

 Energy consumption: The implementation of the IVG-CT® technology typically leads to 
reduction in the energy consumption of an installation (between 6 to 8%). This is linked 
to energy savings in the chiller due to improved cooling tower efficiency, improved heat 
transfer in cooling equipment, and the reduction in the system cooling usage.  In addition, 
the substantial water savings also bring substantial embedded energy savings, namely 
the energy saved from pumping and treating the water. 

 Emissions to air/water: Reduced pollutant load in blowdown (e.g. phosphorous, 
nitrogen, COD from additives). As no chemicals have been used in the recirculation loop, 
the blowdown water and the evaporation will be contamination free. 

 Circular economy: Enables internal recycling/reuse of blowdown (up to~95% with 
side‑stream filtration), supports water‑smart industrial symbiosis (e.g., non‑contact reuse), 
and extends asset life through reduced scaling/corrosion. 

 

Cross-media effects 

The following cross-media effects are reported: 

 Electrical load: Small additional hydraulic head loss through the in‑line device leads to a 
negligible increase in pump power relative to system‑wide energy savings. 
 

 Waste generation: Potential minor increase in filter solids due to biofilm/scale removal, but this 
can easily be managed with standard operation and maintenance practices. 

 

Economics 

Compared to conventional chemical treatment and softening / reverse osmosis solutions, the vortex 
conditioning avoids recurring chemical costs, reduces water/energy intensity, simplifies compliance and 
extends asset life. 

The IVG-CT can significantly reduce OPEX through reduced chemical procurement, dosing, and 
monitoring; lower water purchase and discharge fees; lower electricity consumption; reduced 
maintenance and downtime from scaling/fouling. Commonly, the pay-back period is about 2.5 – 3.5 years 
on large industrial towers (>5 MW), depending on water/energy tariffs and baseline chemical spend. 

 
Barriers to implementation 

 Conservatism and procurement inertia in critical utility systems; preference for established 
chemical dosing regimes. 

 This technology would benefit from being considered as BAT for wider implementation across 
the industry. 
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