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History of Ozone in Technical 
Applications

1840: Discovered by1840: Discovered by SchoenbeinSchoenbein

1857: Invention of the 1857: Invention of the ““OzoneOzone--tubetube”” by Werner by Werner 
von Siemensvon Siemens, Corona, Corona--Discharge (CD)Discharge (CD)

19061906--1925: Installations of the first ozone 1925: Installations of the first ozone 
systems in water treatment:systems in water treatment:

Nice, Florence, Berlin, Nice, Florence, Berlin, StSt Petersburg, ParisPetersburg, Paris

Problems of the early days: High investment costs, low Problems of the early days: High investment costs, low 
efficiency of the absorption equipment, unsatisfactory efficiency of the absorption equipment, unsatisfactory 
lifetime of ozone generatorslifetime of ozone generators
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Germany
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(Cummulative)

Refering to: A. Böhme, FIGAWA, Germany, published by IOA, 1999
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Ozone Applications

Refering to: A. Böhme, FIGAWA, Germany, published by IOA, 1999

Swimming Pool Water Others

Beverage Industry Drinking Water

Process Water Wastewater & Exhaust Air

Leachate Cooling Water
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Terms in Ozone 
Technology

Ozone generatorOzone generator
Producing the ozone gasProducing the ozone gas

Air drying systemAir drying system

High voltage supplyHigh voltage supply

Ozone generation modulesOzone generation modules

System controlSystem control

Ozonation systemOzonation system
Ozone in contact with the water Ozone in contact with the water 

Ozone generatorOzone generator

Ozone transfer systemOzone transfer system

Reaction tankReaction tank

Residual ozone elimination system Residual ozone elimination system 
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Ozone Production: 
Basic Reactions in the Generation 

Module
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Standard Control of Ozone 
Generators 

Power
Supply

Regulating
Transformer

High Voltage
Transformer

Ozone
Generator

Primary
Side

Secondary
Side

The Resistance of the Ozone Generator can be The Resistance of the Ozone Generator can be 
expressed as expressed as „„ZZ““ = Impedance= Impedance

Z  = f (pressure inside the Generator)Z  = f (pressure inside the Generator)

If the pressure in the ozone generator rises:If the pressure in the ozone generator rises:

The resistance of the ozone generator rises, tooThe resistance of the ozone generator rises, too
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Consequences for the Design of 
a Standard Ozone Generator

The pressure in the ozone generator The pressure in the ozone generator 
needs to be kept constantneeds to be kept constant

The ozone transfer system needs The ozone transfer system needs 
careful engineeringcareful engineering

Injector, booster pump, mixing systems ...Injector, booster pump, mixing systems ...

In case of a shortcut inside the In case of a shortcut inside the 
generator the primary current rises generator the primary current rises 
drasticallydrastically
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Standard Ozonation System

Booster pumpBooster pump

InjectorInjector

Pressure gaugesPressure gauges

Mixing vesselMixing vessel

Venting valveVenting valve

Reaction tankReaction tank

Residual ozone gas Residual ozone gas 
elimination systemelimination system
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New: PCC – Primary Current 
Controlled Ozone System 

Power
Supply

PCC-
Microproc.

High Voltage
Transformer

Ozone
Generator

Primary Secondary
Side

A microprocessor controls the primary currentA microprocessor controls the primary current

IIprimprim remains always constant:remains always constant:

If the pressure rises, the high voltage risesIf the pressure rises, the high voltage rises

If the pressure is reduced, the high voltage is reducedIf the pressure is reduced, the high voltage is reduced

The ozone concentration and ozone output remains constantThe ozone concentration and ozone output remains constant
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Operation of a PCC Ozone 
Generator

Ozone generation based on a Ozone generation based on a 
controlled current sourcecontrolled current source

The ozone production is not The ozone production is not 
influenced by the pressure at influenced by the pressure at 
the dosage pointthe dosage point

Simple ozone transfer systemSimple ozone transfer system

Static mixerStatic mixer

Complete protection of the Complete protection of the 
electrical components if a electrical components if a 
shortcut occurs in the generatorshortcut occurs in the generator
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Example of an Installation:
Bypass-Ozonisation at a Swimming Pool
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Compact Ozonization System

Reaction tankReaction tank

Aeration valveAeration valve

Residual ozone Residual ozone 
eliminationelimination

Gas warning Gas warning 
devicedevice
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Pneumatic & Hydraulic Flow 
Diagramm
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Signal Overview

Input SignalsInput Signals

0/4 0/4 –– 20 mA Signal20 mA Signal

Pause InputPause Input

Raw water flowRaw water flow

Gas warning deviceGas warning device

Output SignalOutput Signal

Alarm relaisAlarm relais
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Internal Monitoring

Gas flow measurement, digitalGas flow measurement, digital

Temperature measurement of the Temperature measurement of the 
ozone generation moduleozone generation module

Cooling water flow, min.Cooling water flow, min.--monitoringmonitoring

Condensate bleedCondensate bleed--off at the air receiver off at the air receiver 
of the compressorof the compressor

Supply voltage Supply voltage 

Primary CurrentPrimary Current
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Further Benefits of the PCC-
Technology

Display showing ozone Display showing ozone 
production in production in „„g/hg/h““

Due to the fact that the Due to the fact that the 
primary current is primary current is 
directly proportional to directly proportional to 
the ozone outputthe ozone output

Gas flow and Gas flow and 
temperature are used to temperature are used to 
correct the valuecorrect the value
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Silent Electrical Discharge
Ignition Limit

Variation of the Ozone performance Variation of the Ozone performance 
over the full range: 3 over the full range: 3 –– 100% 100% 

Ignition voltage level is compensated by Ignition voltage level is compensated by 
microcontroller microcontroller 

Variations of the supply voltage are Variations of the supply voltage are 
balanced automaticallybalanced automatically
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Process Water Ozonisation 
with Low Conductivity

from R/O

Dulcodes
UV-
System
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Use of Ozone at the Rinser
Circulation

Filling of Wine in South Africa
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Summary

The introduction of the PCCThe introduction of the PCC--technology technology 
((pprimary rimary ccurrent urrent ccontrolled) offers complete ontrolled) offers complete 
protection of the electric components of an protection of the electric components of an 
ozone generator. ozone generator. 

Furthermore it allows a digital display of the Furthermore it allows a digital display of the 
ozone capacity in ozone capacity in ““grams/hourgrams/hour””..

Any desired quantity of ozone between 3% Any desired quantity of ozone between 3% 
and 100% of the nominal capacity can be and 100% of the nominal capacity can be 
reproducibly adjusted. reproducibly adjusted. 
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