
Heat generation in boiler plants

An introduction to the Alfa Laval approach



A variety of fuels
District heating systems provide heated water or steam from a  
central boiler in a heating plant for further distribution to multiple 
buildings. Heat can be produced from a variety of fuels – e.g. oil, 
natural gas, coal, bio fuels or waste products. By the use of heat 
pumps and heat exchangers, low-temperature sources like geo-
thermal heat can be utilized as well. By recycling of heat wastage, 
the use of fossil fuels can be reduced.

The heat exchanger – a key function
The heated water (or steam) is channeled into a heat exchanger 
separating the network of the production plant from the distribution 
system supplying end-users. The delivery to different buildings is 
carried out via substations – normally including one heat exchanger 
for space heating and one for the supply of hot tap water. 

Heat exchangers separating the heat plant and district heating 
systems are installed for multiple reasons, and Alfa Laval solutions 
produce well-documented efficiency and reliability in these  
applications. 

Heat exchangers protect against major shifts of pressure and 
tempe-rature, otherwise potential causes of damage and downtime. 
They also protect sensitive HVAC equipment from polluted or corro-
sive media. In addition to this, the separation of circuits makes the 
division of responsibility between end-user, distributor and producer 
very obvious.

Heat production for district heating
– the basic technology

Principally, there are two kinds of boilers used in boiler plants: Steam boilers  
producing steam at low or moderate pressures or hot water boilers producing  
hot water. When the latter are used to supply water at temperatures below  
110–120°C, they are sometimes referred to as “warm water boilers”. In more  
extensive district heating networks, the predominant types of plants are hot  
water and steam boiler plants.



District heating  
– a comprehensive view

Opposite, you will find a comprehensive description 

of the process performed in a boiler plant – a road 

map depicting the various stages of processing. 

Needless to say, this is a system of meticulous 

interaction and continuous control. Alfa Laval has 

provided both in more than 50 countries all over  

the world.
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    Preheating of oil

Alfa Laval has a comprehensive experience within the field of 
fuel oil preheating in marine applications and has developed 
heat exchangers specifically for this duty. There are gasketed 
as well as brazed varieties, e.g. the frequently used brazed 
CBM heat exchanger. Alfa Laval also offers equipment for 
measuring viscosity in a variety of oil qualities.

    Condenser

The condenser is the main component separating the heat 
production and the heat distribution systems. By condensa-
tion of the steam heating the water to its specified tempera-
ture, heat is transferred to the distribution system. The steam 
pressure is adjusted to obtain the desired outlet temperature. 

At lower temperatures (less than 120°C), there will be no 
need for subcooling of the condensate. However: When the 
maximum outlet water temperature to the distribution net-
work exceeds the saturation temperature in the feed water 
tank, subcooling of the condensate has to be undertaken. 
This is done most efficiently by installing a separate sub- 
cooler. This unit should work with high thermal efficiency. 
Brazed or bonded exchangers are therefore most suitable for 
this specific purpose. Another suitable alternative is AlfaDisc 
or Compabloc.

  Recycling of heat

From the feed water tank, gases will be released or evacua-
ted with the steam. These flows are generally quite modest, 
typically some 25-50 kg/h. Still they are continuous, causing 
substantial losses of energy and processed water. A flow of 
merely 25 kg/h represents more than 130 MWh and 200 m3 
of treated make up water. By the use of a small brazed or 
bonded heat exchanger, both water and energy can be  
recycled. To eliminate the risk for copper ions in the system,  
an AlfaNova bonded heat exchanger should be a priority. 

1     Feed water heater

Since they add to the overall efficiency, feed water heaters 
are used frequently in power plants. They can serve two 
purposes: Preheating of condensate entering the feed water 
tank or preheating of make up water bound for the distribu-
tion network. However, these two applications face different 
demand specifications. Preheating of condensate is gene-
rally a more stable process than supply to the distribution  
network. 

When providing make up water for the distribution network, 
the inlet temperature of the heat exchanger normally equals 
cold-water temperature. Consequently, gasketed heat 
exchangers are to be preferred, since outlet temperature and 
steam pressure can then often be kept reasonably low.  
Alfa Laval has developed heat exchangers suitable for this 
application, with gaskets able to withstand high temperature. 

In plants operating at high steam pressure levels, the steam 
will be superheated when pressure is reduced. In such cases, 
a welded heat exchanger like AlfaDisc or Compabloc can be 
recommended.

    Boiler blow-down cooler

The water evacuated from the boiler is heated to its point of 
saturation and contains considerable amounts of energy that 
has to be recycled. This is usually done by preheating the 
make up water or condensate before it is pumped into the 
feed water tank. 

Since the water contains deposits, particles and material 
concentrated during the boiling process, the heat exchanger 
must be easily accessible for cleaning. A gasketed heat 
exchanger – like TS6-M or M3 with high-temperature  
gaskets – is therefore recommended in cases like this.    
A gasketed heat exchanger also provides high resistance  
to thermal fatigue. 
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Introduction to the 
Alfa Laval product range

The main component separating the boiler from the distribution system 
is the condenser. By condensation of the steam heating the water to its 
specified temperature, heat will be transferred to the distribution system. 
The steam pressure is adjusted to obtain the desired outlet temperature. 

AlfaDisc – a sturdy challenger
AlfaDisc is an all-welded addition to the Alfa Laval range of compact heat 
exchangers. Based on a plate and shell concept, it delivers superior per-
formance in applications requiring high-level temperature and pressure per-
formance.

In HVAC applications, AlfaDisc offers a suitable alternative when tempera-
tures and pressures are too high to be handled by a gasketed PHE and the 
capacity specified cannot be reached with a brazed heat exchanger. A key 
application will be heating systems using steam, where the high thermal 
tolerance and compact design of AlfaDisc in many cases will prove superior 
to technologies like e.g. shell- and -tube. The present AlfaDisc range offers 
three sizes and comprises a capacity range up to 20 MW for typical HVAC 
steam condensing applications.

Compabloc – Moderate pressure and large flow rates
The fully welded Compabloc is versatile and highly efficient for steam con-
densation at low to moderate pressure. It handles large flow rates and high 
capacity demands with ease and can also be used for subcooling of the 
condensate – either by installing a liquid level or by the use of a separate 
subcooler. 

Flexible location and dimensioning of connections and multi-pass option on 
the water side makes Compabloc a very versatile condenser. Both steam 
and water side are easily accessible for cleaning. Also when used as a 
condenser in the process industry and in power plants, Compabloc has an 
excellent track record.
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Alfa Laval in brief
Alfa Laval is a leading global provider 
of specialized products and engineered 
solutions.
    Our equipment, systems and services 
are dedicated to helping customers to 
optimize the performance of their  
processes. Time and time again.
    We help our customers to heat, cool, 
separate and transport products such 
as oil, water, chemicals, beverages,
foodstuffs, starch and pharmaceuticals.
    Our worldwide organization works 
closely with customers in almost 100 
countries to help them stay ahead.

How to contact Alfa Laval
Up-to-date Alfa Laval contact details for 
all countries are always available on our 
website at www.alfalaval.com


