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Special equipment and vessels for heat recovery

Foreword

GESTRA is known all over the world as a manufacturer 
of high-quality steam traps, non-return valves and special 
equipment for the steam and condensate industry.

GESTRA is the largest supplier of boiler equipment in 
Europe and has achieved this leading position by focusing 
on quality and safety, as well as on innovative,  
forward-looking solutions.

In the German market, GESTRA has been offering complex 
solutions for steam and condensate systems for many years 
now – with great success. As a “one-stop shop”, we offer 
special equipment and vessels for heat recovery that are  
fitted with premium-grade industrial valves and modern 
control systems. In this brochure, we present and explain a 
selection of the heat recovery units from our wide range of 
products.









8

Special equipment and vessels for heat recovery

Kondensat

zum Speisewasserspeicher

Fegedampf

Weichwasser

Heizdampf

GESTRA feedwater deaerating systems 

The operation of steam generating units with a high heating 
surface load requires boiler feedwater that is treated in 
accordance with TRD 611, EN 12952 Part 12 or EN 12953 
Part 10. The boiler feedwater must be free from hardness-
producing chemicals, in order to avoid the build-up of scale 
on the heating surfaces of the steam generating unit. The 
aggressive properties of dissolved oxygen and carbon 
dioxide provokes severe corrosion damage on metal 
materials. Aggressive gases are reliably removed in the 
GESTRA feedwater deaerating system.

The feedwater deaerating system for boiler feedwater 
consists of the SW feedwater tank and the NDR deaerator 
dome. This system removes dissolved gases like oxygen, 
carbon dioxide and other gaseous substances from the 
condensate and softened water. We tailor the size and 
thermodynamic characteristics of our feedwater deaerating 
system to customer specifications.

Flash steam

Softened waterCondensate

Heating steam

To the feedwater tank
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GESTRA condensate recovery and return systems

condensate system is insufficient for returning the  
condensate to the boiler house, condensate return units are 
required.

GESTRA condensate recovery tanks collect the condensate 
coming directly from steam consumers or a flash vessel. 
Booster steam is used for level-dependent transport of the 
condensate from the collection tank to the feedwater tank, 
either via a steam-powered condensate return units (type 
FPS or KH) or by means of condensate pumps.

In steam and condensate systems, positioning heat  
consumers lower than the condensate recovery tank is often 
unavoidable. If the operating pressure in the condensate 
system is high enough, the condensate line to the consumers 
can also be installed so that it rises constantly, in order to 
prevent sudden changes in height. 

If there are jumps of more than seven metres, we  
recommend using condensate dampening pots (type ED)  
to prevent water hammer. These provide a cushioning effect 
to neutralise water hammer. If the operating pressure in the 
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GESTRA steam powered condensate return units

Steam powered condensate return units type KH do not 
require pumps and are designed for condensate flowrates of 
up to 10 t/h and a max. operating pressure of 12 bar. They 
are fitted with the corresponding fittings, pressure gauge 
assemblies, solenoid valves for vent line and booster steam 
feed, level sensor for automatic control of the recirculation 
unit and check valves, and are supplied completely mounted 
and interconnected with counter-flanges, bolts and gaskets.

Condensate return units type FPS do not require electrically 
driven pumps to convey the condensate to the main 
condensate recovery tank, because they are powered by 
booster steam. The FPS units are designed for condensate 
flowrates up to 4.3 t/h and a max. operating pressure of 12 
bar. They are fitted with the corresponding check valves and 
are supplied completely mounted and interconnected with 
counter-flanges, bolts and gaskets.

Booster steam

Vent

Condensate
inlet

Condensate
outlet

Type KH

Condensate outlet
Condensate
inlet

Vent Booster steam

Type FPS
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GESTRA closed condensate recovery and return systems
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Closed cylindrical condensate tank, type SDL/SDS 

Cylindrical condensate recovery tanks of the standard type are designed for condensate flowrates up to 30 t/h and a max. oper-
ating pressure of 4 bar. Systems for higher pressures and flowrates are available on request.

The tanks are supplied either as a horizontal or vertical type. They are equipped with two externally mounted condensate 
pumps, bimetal dial thermometer, water level indicator, GESTRA level control equipment and level electrodes for automatic 
pump operation, check valves, safety valve, vacuum breaker, air vent, stop valves, high-pressure centrifugal pumps and pres-
sure gauge. They are supplied completely mounted and interconnected, together with the control cabinet for pump control.
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Steam systems frequently require different steam pressures, 
in order to supply the correct pressure to the different 
consumers. As these steam pressures often have to remain 
constant, steam pressure-reducing stations are used.
There are various ways of reducing the steam pressure. 
The simplest method is mechanical (self acting) pressure 
reduction without outside energy. The pressure-reducing 
valves are balanced, single-seated valves that function as 
proportional controllers without outside energy. Mechanical 
steam pressure-reducing devices can only be used to a 
limited extent, however.

If supercritical pressure differences have to be dissipated, 
if major fluctuations in flowrate may occur, if the accuracy 
of the secondary pressure is subject to very stringent 
requirements or the sound pressure level of the valve is 
problematic with these requirements, pressure controls with 
electric, pneumatic or electro-pneumatic actuators are used. 

GESTRA pressure-reducing station

The self-acting reduction of steam pressure functions as 
follows:

The fluid flows through the valve. This produces a drop 
in pressure, leading to a reduced pressure downstream 
of the valve. This pressure level is transmitted into the 
diaphragm chamber via a pilot line and acts on the actuating 
membranes. The force produced by the diaphragm opposes 
the force of the spring. As long as the two forces are 
balanced, the valve cone remains in position. Deviations and 
downstream pressure move the cone until the two forces are 
again in equilibrium. The required reduced pressure is set 
by adjusting a handwheel. The spindle is sealed by a metal 
bellows that also balances the upstream pressure.

Steam inlet

Drainage

Vent Line

Steam Outlet
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GESTRA steam driers

Moisture and impurities in steam cause 
increased wear in steam systems. These 
can be water droplets or dirt particles floating 
in the steam.

GESTRA steam driers remove moisture 
and impurities from the steam line, thus 
extending the service life of control 
valves, heat exchangers and other steam 
consumers, increasing the reliability of the 
entire plant in the process.

GESTRA steam driers have no moving 
parts. The guide element, a two-start helix, 
is permanently mounted in the housing. 
The wet, unpurified steam enters the drier 
and flows down the guide element in a 
spiral motion. The resulting centrifugal 
forces separate out the particles and water 
droplets with a heavier specific gravity. In 
the lower section of the steam drier, steam 
flow is deflected by 180°, which provides an 
additional separation effect. The dirt particles 
flow into the lower sump of the steam drier 
and are discharged via a UNA ball-float 
steam trap.

Fluid outlet

Steam outletSteam inlet
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GESTRA desuperheating systems

Injection coolers 

GESTRA injection coolers are used 
wherever there is a need for desuperheating 
without having to reach the saturation 
temperature.

Cooling takes place by the direct injection 
of water. The desired steam temperature 
or required quantity of cooling water 
(condensate) is set by means of a 
temperature-controlled condensate 
injection valve, whose temperature sensor 
is arranged downstream of the cooler 
and obliquely to the flow. The atomisation 
process is performed by fine nozzles 
producing very small droplets. 
Depending on the required volume flow 
of injection water, the cooler is designed 
with one or two cooling stages. The special 
arrangement of the nozzles and internal 
parts of the cooler allow optimum mixing of 
the nebulised water in the steam, so that 
the desired steam temperature is obtained 
within the subsequent pipe section. An 
inner protective tube in the pipe section 
eliminates the danger of thermal shock and 
the resulting stress cracks in the steam line. 
Excess water is discharged through special 
parts at the end of the tube section to a 
drainage point. This ensures that dry steam 
is available at the outlet of the injection 
cooler.

GESTRA
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ZU AUF
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Heißdampf
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GESTRA steam regenerators

GESTRA steam regenerators supply process steam in the form of pure steam that does not contain substances such as 
hydrazine or ammoniac, which are hazardous to health. For technical reasons, these substances must be fed to the boiler 
feedwater during normal boiler operation. As they are steam-volatile, they are also present in the process steam. Pure steam is 
necessary for operating sterilisation systems in hospitals, for drying chambers in the foodstuff industry, for air humidification in 
air-conditioning systems, and wherever the process steam has to be absolutely free from unwanted additional substances that 
are harmful to health, chemically reactive or impair flavour.

GESTRA steam regenerators are available in compact designs as horizontal or vertical units, and are delivered completely 
equipped.
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The GESTRA horizontal version of the steam regenerator 
consists of a cylindrical vessel, in which a heating tube 
bundle with head is installed in the lower part through 
a standpipe. The heating fluid (steam, pressurised hot 
water or thermal oil) flows through a control valve into 
the tube bundle, where it transfers its thermal energy to 
the surrounding water. Depending on the quantity of heat 
applied, the water evaporates and can be extracted by 
steam-separating internals. If the accuracy of the steam 
pressure is not a critical factor, a self-acting pressure 
controller may be used.

On the secondary side, the GESTRA steam regenerator 
is protected against excessive pressure by a safety valve. 
The condensate formed in the tube bundle is discharged 
by a GESTRA UNA ball-float steam trap. The feedwater 
evaporating during the production of pure steam is made 
up continuously by a feedwater supply control. GESTRA 
supplies suitable components from its product range for this 
purpose.

 As a result of the continuous evaporation process and 
feedwater make-up, the concentration of salts dissolved in 
the boiler water increases steadily, even if the feedwater is 
partially desalinated. If there is a high steam demand, the 
admissible limit for the salt content may be exceeded after 
only a few hours. For this reason, the steam regenerator 
must be fitted with a continuous and intermittent blowdown 
unit operating automatically. For this special application, 
the GESTRA product range for process control offers 
proven conductivity electrodes and controllers, continuous 
blowdown valves, and automatic intermittent blowdown 
valves and controllers. This is the only way to ensure the 
production of the very highest quality pure steam with the use 
of demineralised feedwater and fully controlled continuous 
boiler blowdown. This also prevents the dangerous salt 
concentration and sludge formation that may lead to 
corrosion in the steam regenerator.

Pure steam outlet

Blowdown line

Control cabinet

Heating steam inlet

Condensate outlet

Continuous /
intermittent 
blowdown

Feedwater inlet
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GESTRA heat exchangers

Various types of heat exchanger are available. In addition to the classic horizontal or vertical tube bundle heat exchanger, 
bolted and welded plate-type versions are also used in steam and condensate systems.

Heat exchangers can be manufactured from a wide range of materials to suit requirements.

Applications include steam-heated heat exchangers for production purposes or for the heating of buildings. Furthermore, 
a wide variety of applications can be found in the area of heat recovery. Here, heat exchangers can be used as residual 
blowdown coolers, flash steam coolers or as economisers.

Vertical heat exchanger
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GESTRA offers various systems for controlling heat 
exchangers. Control on the steam side can be performed 
using self-acting temperature regulators (Clorius system), or 
controllers with electrical, pneumatic or electro-pneumatic 
actuation. For building heating systems, vertical heat 
exchangers with electrical controllers are frequently used on 
the condensate side.

In addition, there are various customer requirements 
regarding control accuracy or system speed, for which 
GESTRA process control is able to offer customised 
complete solutions.

The diagram shows a horizontal GESTRA heat exchanger 
with steam-side control. In this example, the heating system 
is controlled by a self-acting Clorius-type temperature 
regulator. Depending on the requirements regarding the 
safety technology, these temperature regulators can also be 
fitted with a self-monitoring safety temperature limiter. During 
start-up operation or fluctuating operational conditions, it 
is necessary to prevent water hammer. This requires the 
condensate to be discharged without any banking up. To 
ensure this, GESTRA uses a UNA ball-float steam trap. The 
other valves shown also belong to the GESTRA product 
range and round off the scope of supply.

Heating steam inlet

Condensate outlet

Hot water return

Blowdown lineHot water supply

Drain
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GESTRA sample coolers Sample water inlet

Cooling water

Sample 
water outlet

Waste water

Sampling is of special importance for the operation of 
steam generating units. However, accurate and uncorrupted 
analysis requires correct sampling and correctly functioning 
analysing instruments.

The direct sampling of hot boiler water from pressurised 
lines always entails a danger of scalding, and the results 
of analysis are inevitably falsified, as the flash losses in the 
sampling line or the sample vessel cause the density of the 
remaining boiler water sample to increase. The removed 
samples therefore do not reflect the true dissolved solids 
content.

The GESTRA sample cooler PK offers the perfect solution. 
The boiler water sample is cooled to the reference 
temperature of 25 °C, therefore satisfying the prerequisites 
for precise water analysis.
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GESTRA equipment and vessels are also available as 
package solutions with all the necessary accessories.
For further optimisation of the heat recovery equipment, 
GESTRA also offers control systems adapted to the 
corresponding application. With these complete solutions, 
the customer only needs to connect the supply and discharge 
lines, and parametrise the controller.

To uphold our high quality standard, we use the same 
sensors for heat recovery equipment as for boiler plants. 
Here too, we apply only proven technology and make no 
compromises.

For the controls, we have developed a suite of customised 
solutions over the years. These are offered with autonomous 
control units or with complete PLCs (programmable logic 
controllers) of the type S7-300. In complex plants, it is often 
very useful to visualise the actual values dynamically in the 
mimic diagram. The possibility of data transfer (Profibus DP) 

GESTRA compact systems

GESTRA service

All as an international leader in the manufacture of valves, 
traps and control technology for the steam energy industry, 
GESTRA offers its customers many decades of experience 
and the technical service to match. This gives you a decisive 
competitive advantage.

To make the GESTRA support even more direct and tailored, 
the technical service was developed further and subdivided 
into GESTRA valves and steam traps and GESTRA  
electronic equipment for steam boilers. This makes it  
possible for our customers to obtain rapid and effective 
assistance.

You too can benefit from this expertise - get in touch. We will 
be happy to advise you.

to the central control room is another benefit. Thanks this 
comprehensive concept of heat recovery equipment plus 
control technology, we combine the wide-ranging expertise of 
our process and software engineers.




