
Evaporators and condensers in a new dimension

AlfaVap and AlfaCond



Compared to conventional shell-and-tube evaporators
and condensers, AlfaVap and AlfaCond work magic
on your wallet. They not only require less floor area,
thus saving expensive space, but also substantially
reduce investment costs, and minimize maintenance –
without sacrificing reliability or safety.

Optimize your performance
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Why use AlfaVap and AlfaCond?

Save money
The unique designs of AlfaVap and
AlfaCond provide substantially higher
thermal efficiency than conventional
shell-and-tube units, which means
much less heat transfer area is needed.
This makes AlfaVap and AlfaCond
extremely economical, especially when
exotic materials such as SMO,
titanium, nickel and Hastelloy are
required.

Save space 
The compact, versatile design of
AlfaVap and AlfaCond means that
transportation, erection and installation
costs are all drastically reduced
compared to conventional shell-and-
tube units.

Easy maintenance
The plate construction of AlfaVap and
AlfaCond means that the heat transfer
surfaces are easily accessible for
inspection or mechanical cleaning,
simply by removing the tightening bolts
and rolling back the pressure plate.
The special corrugated patterns ensure
a high degree of turbulence over the
whole plate. This turbulence not only
reduces fouling but also makes
chemical cleaning very effective. In
addition, due to the low hold-up

volume of both AlfaVap and AlfaCond,
only very small amounts of cleaning
chemicals are needed compared to
shell-and-tube installations.

Easy to increase capacity
AlfaVap and AlfaCond make it easy to
adjust capacity to meet changing
needs, simply by adding or removing
plates, while retaining the existing
frame. This is a major advantage in
relation to shell-and-tube units, where
capacity is fixed at the level decided on
at the time of installation.

Comparison between shell-and-tube and AlfaVap for a three-effect system that evaporates NaOH from 32 to 50%.
The savings in installation costs and space are clearly apparent from the layouts shown above.

16 m 
(52’)

8 m 
(26’)
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Vapour

Condensate

Cooling water

How it works
AlfaCond is tailored for vacuum
condensation. The vapour inlet
connection is very large whereas the
two condensate outlets are small. The
cooling water connections are
medium-sized and located in the
centre of the plate.

AlfaCond consists of a plate pack with
plates welded together in pairs forming
so-called cassettes. The cassette
concept gives rise to two different type
of channels – welded channels used
for the condensing vapour and gas-
keted channels used for the cooling
water.

The plate pattern is specifically de-
signed for optimal condensation, with
an asymmetric configuration that
features a large gap on the vapour side
and a small gap on the cooling water
side. This makes it possible to maintain

a very low pressure drop on the vapour
side while keeping up the velocity and
turbulence on the water side. This
maximizes the heat transfer efficiency
and minimizes fouling.

Why use AlfaCond?
● Lower costs because the high heat 

transfer efficiency means that much 
less heat transfer area is needed 
compared to a conventional shell-
and-tube. This makes AlfaCond 
more cost effective, especially if 
stainless steel or titanium is required.
The compactness of the design also 
saves space, which reduces trans-
port, erection and installation costs.

● Less fouling on the cooling water 
side compared to shell-and-tube 
condensers, due to the high 
turbulence created by the special 
design of the corrugated plates.

● Easy cleaning of the cooling water 
side using either mechanical or 
chemical means.

● Easy to increase capacity by just 
adding extra cassettes in the existing
frame.

● Fully counter-current flow, which 
makes it possible to sub-cool the 
non-condensable gases better than 
in a comparable shell-and-tube in-
stallation. This reduces the load on 
the vacuum pump.

AlfaCond
AlfaCond is the world’s first tailor-made plate condenser. It was developed specifically for condensing vapours under low
pressure/vacuum conditions in evaporation and distillation systems. A whole range of AlfaCond condensers is available to suit
specific applications and capacity requirements.



AlfaVap

High heat transfer efficiency
The special corrugated plate pattern
induces a high degree of turbulence,
providing substantially better heat
transfer coefficients than conventional
shell-and-tube evaporators. AlfaVap is
especially efficient at high concentration
and high viscosities, and can work with
temperature differences down to
3–4°C. This is a big advantage when
AlfaVap is used in TVR and MVR
systems.

Cost saving
High heat transfer efficiency means that
much less heat transfer area is needed
compared to shell-and-tube
evaporators. This makes AlfaVap
extremely economical, especially when
exotic materials such as SMO,
titanium, nickel and Hastelloy are
required. In addition, the compact and
flexible design of AlfaVap drastically
reduces transport, erection and
installation costs compared to 
shell-and-tube units.
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The AlfaVap plate evaporator is the result of development work done in collabor-
ation with beet sugar manufacturers in the late 1980s. This new type of cost-
effective rising film evaporator rapidly became a success in the beet sugar industry
and has subsequently spread to many other applications.

There are currently more than 1500 AlfaVap evaporators installed in different
applications all over the world, and Alfa Laval provides a complete range of
AlfaVap evaporators for a wide selection of applications and capacities.

How it works
AlfaVap is tailor-made for evaporation,
with two small inlet feed connections
and a large outlet for the vapour and
concentrate. There is one large inlet
connection for the heating steam, and
two small outlets for the condensate.

AlfaVap uses the cassette concept with
the plates welded in pairs. The heating
steam is condensed in the welded
channels while the evaporated product
passes through the gasketed channels.

Why use AlfaVap?
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Less fouling and easy maintenance
The high turbulence over the whole
plate does not just reduce fouling but
also makes chemical cleaning very
effective. Due to the low hold-up
volume, only very small quantities of
cleaning chemicals are needed
compared to shell-and-tubes. The
flexible design of the AlfaVap means
the heat transfer surfaces are easily
accessible for inspection or mechanical
cleaning by simply removing the tight-
ening bolts and rolling back the
pressure plate.

Easy to increase capacity
A popular feature of AlfaVap is that the
capacity can be increased or reduced
by just adding or removing cassettes in
the existing frame. This is a major
advantage in relation to shell-and-tube
evaporators, where capacity is fixed at
the level decided on at the time of
installation.

Improved product quality
The extremely low hold-up volume
means that very little product is actually
in the AlfaVap at any given time. The
short time the product spends in the
evaporator is a big advantage for heat
sensitive products. It also permits rapid
start-up and shut down, with only
minimal waste.

Once through
Due to the rising film concept and the
high turbulence, AlfaVap provides
excellent wetting ability, which means
that a once-through evaporation
process can often be used. In a co-
current system, this means no pumps
are needed between the effects. In a
counter-current system, it means that
recirculation pumps are not necessary
– only transportation pumps are
needed. The once-through mode also
gives extremely low residence time.

Thermosiphon
In the thermosiphon mode, natural
circulation is used, rendering recircul-
ation pumps unnecessary. This mode
is used when the outlet vapour fraction
is too high for a once-through evap-
oration process. The thermosiphon
mode is also used for AlfaVap when
used as a reboiler in distillation
systems.

Forced circulation with boiling
This mode is used when the evap-
orated product has a tendency to foul.
The forced circulation increases the
wetting and turbulence and thus
minimizes any fouling tendency.

Forced circulation with flashing
This mode is used when the
evaporated product could cause
considerable fouling or when
crystallization takes place during the
evaporation process. The evaporated
liquid is recirculated so rapidly that
boiling cannot take place in the
evaporator, and the liquid is thus just
heated. The actual evaporation then
takes place when the liquid flashes into
the separator vessel. A special type of
AlfaVap with a wider gap is used for
this mode, to minimize the fouling.

AlfaVap working modes
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A three-effect system that evaporates
NaOH from 32 to 50% at Akzo Nobel
in Sweden. The system was built by
the contractor Chematur Ecoplanning,
using AlfaVap and AlfaCond. The need
for exotic materials such as nickel
makes the AlfaVap exceptionally eco-
nomical in this application.

AlfaVap and AlfaCond in Multi Effect
Evaporation (MEE) systems
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E1 E2 E3 E4

AlfaVap and AlfaCond used in a two-effect system that evaporates
fructose from 55 to 75 Brix at Sensus in the Netherlands. The short
residence time in the AlfaVap makes it the perfect evaporator for the
heat-sensitive fructose.

Steam

Feed Concentrate
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AlfaVaps used in a two-effect TVR
system in a sugar refinery in Malaysia.
An existing parallel falling film shell-and-
tube system can only deliver fine syrup
to a concentration of 71 Brix. The
AlfaVap system concentrates all the
way to 75 Brix without recirculation,
achieving a very short processing time.
This results in a better product quality,
and provides simpler and faster start-
up and shut-down procedures.

A four-effect TVR system built by 
Tetra Pak, using AlfaVap evaporators.
The system evaporates apple juice
from 10 to 72%. The compactness of
the AlfaVap makes it possible to install
the whole system on one floor, reduc-
ing the installation cost substantially
compared to a conventional shell-and-
tube system.

AlfaVap and AlfaCond in Thermal
Vapour Recompression (TVR) systems

E1 E2

Steam

Feed Concentrate
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AlfaVap in Mechanical Vapour
Recompression (MVR) systems

An MVR system used for evaporating salty waste water at Newalta Corporation in Canada. By evaporating the salty waste
water, Newalta limits waste disposal and generates fresh distilled water that can be reused in the plant. Aqua Pure, a
Canadian contractor, built this unique patented MVR system, which provides improved thermal efficiency and reduced fouling
compared to a conventional shell-and-tube solution. Aqua Pure selected AlfaVap for its unique ability to handle two-phase
flow, its reduced footprint and its ease of service and maintenance.

AlfaVap used in an MVR system
evaporating stillage at a fuel ethanol
plant.

E1

Feed Concentrate
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AlfaVap is ideal as a booster to increase capacity in an existing evaporation
system, where there is seldom enough space to install an extra shell-and-tube
unit. Because of its compactness, an AlfaVap booster provides a practical and
a very economical alternative. It can utilize the existing control system and
demisters and only requires a minimum of pipework. The cost of installing an
AlfaVap booster is therefore often only a fraction of what it would cost to install
a new extra shell-and-tube evaporator.

AlfaVap boosts capacity 
in existing plant

AlfaVap replaces shell-and-tube 
in existing plant
The calcium chloride plant at Kemira
AB in Sweden had to replace one of its
existing large shell-and-tube evapor-
ators due to corrosion. To replace this
unit, Kemira chose an AlfaVap evapor-
ator made of titanium Pd. The AlfaVap
went into operation in 1997 and has
been working around the clock ever
since, with very little downtime.
Chemical cleaning is carried out once a
year by circulating a weak hydrochloric
acid.

AlfaVap used for calcium chloride
evaporation at Kemira AB in Sweden.

AlfaVap as booster to Robert evaporator

12 m
(40’)

4 m
(13’)

2.5 m
(8’)

Concentrate

Feed

Steam

Size comparison – AlfaVap versus replaced shell-and-tube

Two AlfaVaps installed as boosters 
to the second and third effect in a
beet sugar factory.



AlfaVap and AlfaCond as reboiler and
condenser in distillation systems
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Ethanol condenser at The Absolut
Company in Sweden. All the columns
at The Absolut Company’s Åhus
distillery use Alfa Laval reboilers and
condensers. The Alfa Laval units were
chosen because of their compactness
compared to corresponding shell-and-
tube solutions.

AlfaVap thermosiphon reboiler at
Carboneco in Spain. The AlfaVap is
used to boil 30% MEA at the bottom of
the stripping column. The absorption-
stripping system at Carboneco is used
to recover carbon dioxide from a co-
generation plant. The system was built
by the Danish contractor Union
Engineering.
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Nonstop PerformanceExamples of installed applications

There are more than 1500 AlfaVap and/or AlfaCond installations in different applications all over the world. Alfa Laval can
provide a complete range of AlfaVap and AlfaCond units for a large range of applications and capacities. Some of the
applications where AlfaVap and/or AlfaCond units are installed include:

Alumina liquor

Ammonium lactate

Ammonium nitrate

Beet sugar

Calcium chloride

Cane sugar

Copper electrolyte

Corn steep liquor

Dextrose

Effluent streams

Electrolytes

Ethanol reboilers

Ethylene glycol

Ferric chloride

Fish and meat extract

Fish and meat stick water

Fish silage

Fructose

Fruit juice

Gelatine

Gluconic acid

Glucose

Glycerine

Hydrolysate

Kaolin

Lactic acid

Lysine

Maltodextrine

Maltose

MEA reboilers

Polyols

Soap

Sodium chloride

Sodium hydroxide

Sodium sulphate

Sorbitol

Stillage

Waste waters

Vinasses

AlfaVap and AlfaCond used in a two-effect evaporation system installed in the fishmeal plant Conresa in Spain. The AlfaVap
system concentrates stick water from 12% up to 40%. “We needed an evaporation system that fitted into our existing
building,” says Mr Cobas, Managing Director. ”With the unique compactness of the AlfaVap system, this became a natural
choice. A conventional falling film shell-and-tube system would have required a whole new building.”



Nonstop Performance
A lifetime commitment

For us at Alfa Laval, our obligation to
you as a customer does not stop
short at delivery. Our Parts & Service
organization is there to ensure that
your process always runs at peak
performance. This is a commitment
that extends throughout the lifetime
of the system. We call it Nonstop
Performance.

Nonstop Performance is based on our
global network of experts, who are
always on standby to provide you with
genuine spare parts on site, in more
than 50 countries, 365 days a year,
right around the clock.

In terms of service, we speak your
language. Alfa Laval service is based
on a profound insight into the needs
of the process industry. We see every
product as part of a process and
understand the role it plays within
that process. We can therefore work
in close collaboration with you to tailor
an individual service package that
matches your requirements perfectly.

Service must result in bottom-line
benefits. We therefore help you to
calculate the savings that will result
from any proposed service package,
and the real-term benefits it will
provide.

Challenge us to show you!
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Alfa Laval in brief
Alfa Laval is a leading global provider
of specialized products and
engineering solutions. 

Our equipment, systems and
services are dedicated to helping
customers to optimize the perform-
ance of their processes. Time and
time again.

We help our customers to heat,
cool, separate and transport prod-
ucts 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
Contact details for all countries are
continually updated on our website.
Please visit www.alfalaval.com to
access the information.

PPI00018 EN 0404


