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Fogging
Air and Water Treatment

Fogging

Fogging

A wide range of turnkey Fogging systems to increase the performance of machinery when producing energy by recovering the loss of capacity and
thermal efficiency caused by the increase of the external environmental temperature. The performance gains resulting from the adiabatic decrease of the
air temperature are obtained by spraying water at room temperature directly into the air flow that feeds the compressor or condenser (air cooling
condenser).

Benefits
Increased performance by
recovering the loss of capacity
and thermal efficiency when the
external ambient temperature
increases.

Reduction of polluting emissions,
equivalent to those produced.

Rapid return on investment.
Possibility of optimising and
speeding up the return on
investment according to the
type of fogging used.
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Overview
The fogging technologies designed and manufactured by Ecospray allow for performance increases which are applicable to various sectors.
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In the air cooling condenser, the fogging system is implemented under the fans downstream of
the economizer, in the exhaust gas cooling systems of steam boilers.
Our systems are designed to meet all customer needs, even combining the various types of
fogging, both for retrofitting existing plants and for new constructions.
Thanks to a preliminary efficiency assessment, it is possible to combine different types of
fogging in order to achieve a return on investment as quickly as possible. Depending on the
installation site, the timeline can vary from 8 to 12 months for fogging systems, and from 12
to 24 for external fogging systems under 25 MW and for condensers.
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Fogging

Technical specifications
1.

Skid equipped with pumps, from 1 to 10, with a possible modularity, made of AISI 316 stainless steel.

2.

Skid dimensions: minimum length from 1,2 m to maximum 12 m, width from 1 m to 1,5 m, height from 1,2 m to 1,5 m.

3.

High pressure pump with inverter.

4.

Water injection working pressure: 50 bar - 140 bar.

5.

Micro vibration compensator.

6.

Maximum/minimum pressure transmitters.

7.

On/off solenoid valve for automatic control.

8.

Safety valve.

9.

Water pipes and high-pressure nozzle ramps in stainless steel.

10.

Weather station with temperature and humidity probes.

11.

PLC for connection with DCS on different types of software platforms and router for remote control.

12.

Connection and control of fogging systems directly from DCS with Siemens software.

Performance
FOGGING SYSTEMS

TURBINE POWER

POWER INCREASE

Internal Fogging - Air Intake Fogging System

27 MW ÷ 450 MW

from 1 MW to 19,5 MW

High Fogging - High Fogging System

27 MW ÷ 450 MW

from 1,7 MW to 43,3 MW

Double Fogging - Combined Fogging System
Internal and High Fogging

57 MW ÷ 450 MW

from 2,7 MW to 62,8 MW

External Fogging - Fogging system outside
the Air Intake

2 MW ÷ 25 MW

from 0,1 MW to 0,9 MW

FOGGING SYSTEMS

No. FANS

T EXTERNAL AIR
AND FANS INPUT

Fogging Condenser - External Fogging System
for condensers

from 6 to 20

from 5°C to 9°C
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How it works
The process involves adiabatically cooling the combustion air entering the gas turbine compressor. The reduction in temperature increases the air
mass for the same volume drawn in and rebalances the fuel/combustion ratio necessary for improved combustion, thus re-establishing the design
conditions of the gas turbine.

Fogging

The distribution of demineralised water within the air flow is achieved by means of half round ramps, swirl nozzles and high pressure pumps.
By using these special nozzles, the water is injected into the air flow in millions of micro particles (the population of drops varies from a minimum
diameter of 5 microns to a maximum of 35 microns) in such a way as to allow rapid evaporation even with a short residence time.
The water atomisation system is made with AISI 316 stainless steel candles, fitted with adequate spray nozzles and a safety system which blocks them
and prevents any unscrewing or potential consequent risks.

FOGGING SYSTEMS

SKID COMBINATIONS

POWER INSTALLED

No. NOZZLES INSTALLED

Internal Fogging - Air Intake Fogging System

from 3 pumps to 6 pumps

from 15 kW to 147 kW

from 200 nozzles to 1200 nozzles

High Fogging - High Fogging System

from 3 pumps to 5 pumps

from 15 kW to 270 kW

from 50 nozzles to 1522 nozzles

Double Fogging - Combined Fogging System
Internal and High Fogging

from 4 pumps to 10 pumps

from 16,5 kW to 417 kW

from 158 nozzles to 2642 nozzles

External Fogging - Fogging System outside
the Air Intake

from one pumps to 3 pumps

from 5,5 kW to 13 kW

from 25 nozzles to 100 nozzles

Fogging Condenser - External Fogging
System for Condensers

from 2 pumps to 4 pumps

from 8 kW to 90 kW

from 100 nozzles to 900 nozzles
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Internal Fogging

Fogging

Internal Air Intake Fogging System

The Internal Air Intake system is a traditional fogging system,
whereby the spray ramps are always placed downstream of the
filtration system, which allows the nozzles to cover the whole intake
area and to operate without an air by-pass in order to work under all
the pressure conditions (from minimum to maximum without
significant differences in the micrometry of water droplets).
This type of system achieves a recovery of MW equal to 3,7-4,3% of
the nominal power.
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High Fogging

High Fogging System

Fogging

The High Fogging system (or Wet Compression) is placed after the
silencers and, where possible, close to the compressor inlet, allowing
users to obtain better performance from the gas turbines with a
significant recovery of additional MW up to 6,3-9,6% of the nominal
power.
The High Fogging system involves cooling the air with a significant
injection of water mist: the evaporation of the injected water takes
place inside the first stages of the gas turbine compressor.
The cooling of the combustion air within the gas turbine is achieved by
the transformation of the water mist from a liquid to a gaseous state:
the latent heat of evaporation of the water is absorbed by the air that
cools proportionally, reducing the work involved in the compression.
In the High Fogging system the water flow rate is calculated on the
percentage of air to be treated without the limit of ambient air
saturation.
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Double Fogging

Fogging

Combined Internal Fogging and High Fogging System

The new Double Fogging technology is created by combining a
Fogging System inside the Air Intake and, following filtration,
implementing High Fogging with the addition of nozzle ramps placed
after the silencers, positioned on the duct walls.
This configuration allows to add up the performances and reach
higher yields and productive powers, thereby optimising the external
environmental conditions:
with fogging the saturation limit of the ambient air is reached;
while with high fogging there is a considerable increase of the quantity
of nebulized water improving the conditions at the compressor inlet.
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External Fogging

External Fogging System outside the Air Intake

Fogging

The External Fogging system is installed outside the Air Intake before
the filters: this type of system provides the same advantages as the
internal one and can be installed without interrupting the operation of
the turbine - or only for a few days. It is particularly suited for
instalment on small turbines such as MW to 25 MW.
The system is placed inside a humidifying section built in AISI 316
where the pre-nozzles, the nozzle-holder ramps and a special filter will
be housed. This filter holds all the sprayed water and acts as a droplet
separator, thus preventing the water from reaching the turbine filters.
This section will be connected to the air inlet of the turbine so it will not
interfere with it, safeguarding its performance.
The External Fogging system uses the same kind of components as
the Internal Fogging system, however the pump skid is developed in a
simpler manner as the partialization can be less forceful than with
traditional fogging. A major advantage of this system is the recovery of
the excess amount of water sprayed which, after fogging, can be
recirculated instead of being sent down the drain.
The medium-efficiency coalescing filters, which are located after the
spray ramps and have the ability to drain excess water, are fundamental
to this fogging system. With these filters and this system we can
implement fogging systems on even the smallest of turbines, allowing
the air to have a controlled relative humidity content without harmful
over saturation.
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Fogging Condenser

External Fogging System for Condensers

Fogging

This technology consists of an adiabatic cooling system for the inlet air to
the axial fans servicing the air cooled condensers.
This system can be implemented with a series of nozzle-holder ramps,
positioned underneath the fan intake, or by a network of ramps positioned
outside the fans that will enclose the entire condenser structure.
For both solutions, the ramps will create a tunnel, thereby allowing the
suctioned air sufficient time to come into contact with the atomised water
to achieve optimal saturation efficiency.
This system also uses the same components as Internal Fogging.
The advantage of this system, besides being simple, is that it is carried
out without interfering with the condenser fans, as well as considerably
increasing the efficiency of the machine since it can suck in less hot
external air since it is humidified.
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Services

Lifecycle Management
Ecospray can install turnkey systems as well as assist the customer in the integration and commissioning process. The technical assistance service also
makes use of the most advanced technologies in regard to monitoring and management software. This allows the customer and Ecospray personnel
to have a record and collection of all the relevant data of the installation, particularly the data concerning the operation of all the equipment that makes
up the core parts of the systems produced by Ecospray. This way, it is possible to carry out constant control and perform maintenance on schedule,
avoiding inefficiencies and additional costs.

Spare parts
Fogging

With our spare parts service, Ecospray offers customers the materials necessary for maintenance in a short time and with the certainty of always
providing the correct component installed. This is possible because of our computerised management system which allows us to trace all the components
installed for each individual plant and customer. Ecospray supplies: lances, nozzles, pumps, filters and electronic instrumentation.
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Technology Map

Exhaust
Gas Cleaning

Clean
Fuel

Green Power
Generation

Air and Water
Treatment

Advanced
DeSOx

Pre-Treatment
and Upgrading

Lean Gas
To Power

Advanced Water
Filtration

Exhaust Gas Cleaning Systems
Smart Scrubber
Wet Technology
Dry and Semi-Dry Technology

Pre-Treatment
Smart Blending
Biogas Upgrading
Nitrogen Reaction Unit

Lean Gas To Power

Wash Water Filtration

Decarbonization

Sanitization

Catalytic
Abatement
DeNOx SCR
Diesel Oxidation Catalyst
Methane Slip Reduction
Water Fuel Emulsion
Filtration
Wet Electrostatic Precipitator
Diesel Particle Filtration
Baghouse Filters
Filter Cassettes

Liquefaction
Methane and Biomethane
Liquefaction

Carbon Capture Utilization
& Sequestration
Fuel Cell
Carbon Friendly Fuel Cells

Air and Surface Sanitization
Fogging
Fogging

Gas Cooling
Gas Cooling

Get in Touch. Book a Meeting.
Our experts are available to schedule a web call to explain
any detail around our technology and solutions.
Book Online
or call +39 0131 854611

Visit our website
ecospray.eu

