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Heat recovery reduces costs and 
protects the environment

Hoval Enventus plate heat exchangers are 
important elements in saving energy in industrial 
and commercial buildings such as hotels, hospi-
tals, sports halls, office buildings, seminar rooms, 
swimming pools, drying processes, paint spray 
booths and extraction plants. They are used in air 
handling units, ductwork systems and in process 
technology. This investment pays off in several 
ways.
■ Lower energy consumption
■ Lower investment for heat generation and 

distribution
■ Less damage to the environment

No cross-contamination of the air streams

In the Hoval Enventus plate heat exchangers the 
warm extract air and the cool fresh air, separated 
by thin plates, pass each other in crossflow. 
No mixing of the two air streams takes place. 
Therefore, the transmission of dirt, odours, 
humidity, bacteria, etc. is impossible. Heat is 
transmitted from extract air to fresh air purely by 
conduction as a result of the temperature differ-
ence between the two air streams: The warm 
extract air is cooled down, the cool fresh air is 
heated up.

Wide variety of sizes available

Hoval Enventus plate heat exchangers are 
available in a wide range of sizes to suit every 
application:
■ Exchanger lengths from 0.4 to 2.4 metres
■ Packages from 0.2 to 4.1 metres wide
■ Air flowrates from 500 to 100 000 m³/h
The individual exchanger packages can be 
supplied with different plate spacings and temper-
ature efficiencies.

Three designs

The technical demands on the exchanger package 
(dimensions, plate spacing, rigidity) depend on 
the air flowrate and the application. 3 designs are 
available:

■ Design G (Gotthard)
For applications in air handling installations with 
air flowrates up to about 7000 m³/h

■ Design S
For applications in air handling installations with 
air flowrates up to about 50000 m³/h

■ Design F
For applications in process technology and in 
air handling installations with air flowrates up to 
100 000 m³/h.

 At a Glance 
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Hoval Enventus plate heat exchangers  
offer many advantages

■ Future-proof due to a high temperature efficiency  
→ Up to 85% with low investment costs

■ Data compliant with ErP Lot 6 
→ Shown in the design program as 'ErP Ready'

■ No moving parts 
→ No wear, always ready for operation

■ Separated air streams 
→ Clean and hygienic

■ No electrical connections 
→ No extra running costs

■ 3 designs, 6 series, a wide variety of sizes and plate 
spacings, any desired width 
→ The optimum solution for every application

■ Lightweight, compact design 
→ Easy to install

■ Automated production 
→ Constant high quality

■ Recirculation bypass available 
→ No mixed air section required

■ Certified hygiene conformity 
→ Also suited for applications in hospitals

Reliable in operation

Hoval Enventus plate heat exchangers have no 
moving parts. Their function requires no electrical 
connection. There are therefore no extra running 
costs and operation is always guaranteed: 100 % 
reliability.
Many years of operation in numerous applications 
have proved that Hoval plate heat exchangers are 
extraordinarily resistant to dirt build-up.

Wide range of accessories

The Hoval Enventus plate heat exchanger is avail-
able with the following well-proven accessories:
■ Bypass for performance control
■ Control damper 
■ Recirculation bypass
■ Recirculation damper

Hoval Enventus CASER design program

The computer calculation program CASER 
(Computer Aided Selection of Energy Recovery) 
allows easy and quick selection of the optimum 
plate heat exchanger for every application.

Hoval Enventus
CASER

Reliable data

Hoval Enventus plate heat exchangers are 
independently tested time and again (for example 
at the building technology testing laboratory of 
the University of Lucerne). All technical data are 
based on these measurements. This means that 
they are reliable data for planners, installers and 
operators.

 At a Glance 
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1 Basic principles

Hoval Enventus plate heat exchangers operate within the 
guidelines for heat recovery (e.g. Eurovent 10, VDI 2071) as 
recuperators with joint faces (category 1). The heat releasing 
and heat absorbing air streams pass along the joint face, 
through which the heat is directly transmitted. Supply and 
exhaust air must therefore be brought together and flow 
through the heat exchanger.

1.1 Heat transmission

Hoval Enventus plate heat exchangers transmit heat via the 
plates from the warm to the cold air stream. A much simpli-
fied calculation of recuperation power is:

QHRS = k · A · Δt

When temperatures are given, the transmitted heat perfor-
mance is assumed by design characteristics.

Heat transmission
The k-value is calculated from the thickness and heat 
conductivity of the plates, as well as heat transfer on both 
sides:

 1  1  d  1		 =	 	 +		 +	 
 k  α1  λ  α2

In order to have efficient heat transmission, the thermal 
transfer k must be high. It is for this reason that the profiles 
of Hoval Enventus plates are continuously being improved 
using flow simulations and tests, as well as being adapted to 
new circumstances and requirements. The goal is to always 
attain the optimal ratio of efficiency and pressure drop for the 
application.

The Hoval Enventus development team is constantly working 
on new technologies so that it can react quickly to market 
requirements. The high level of development processes 
contributes significantly to the long-term added value of the 
product and helps customers to illustrate this added value 
in their applications. Through constant investment in devel-
opment and manufacturing technology, Hoval Enventus 
will continue to utilise the full potential of the plate heat 
exchanger in the future as well.

The transmitted heat performance can vary depending 
on the combination of exchanger size, plate spacing and 
implemented technology. In this way, the ratio of tempera-
ture efficiency and flow rate can be optimised for specific 
projects and adapted based on the results of an economic 
calculation.

Fig. 1: The air streams, 
separated by thin plates, 
pass each other in 
crossflow.

1.2 Leaktightness

Components of air handling units, for example dampers, 
ducts or casings, are not normally 100 % leakproof. This is 
mainly because it is not necessary for correct functioning 
and it would be very expensive. In practical use, however, 
leakage must remain within technically acceptable limits. 
Therefore, test specifications and limits (EN 1751) exist for 
certain components, such as dampers. There is currently no 
corresponding data for heat recovery units, but actual values 
have been identified through measurements.
 
A difference has to be made between the following:
■ Leakage to outside (external)
■ Leakage between supply air and exhaust air (internal)
While sealing to outside normally does not cause any 
problems (it is above all a question of assembly quality), 
the internal leakage mainly depends on the system and 
exchanger construction. As an approximate value for the 
internal leakage of Hoval Enventus plate heat exchangers 
a maximum of 0.1 % of the nominal air flowrate can be 
used (at 250 Pa pressure difference). The leak tightness 
of the plate heat exchangers is excellent in comparison to 
other constructions. Nevertheless, it must be noted that 
exchangers are not 100 % leakproof unless special meas-
ures are taken.

1.3 Condensation

Hoval Enventus plate heat exchangers do not transmit 
humidity but still can use part of the latent heat of moist 
extract air. At low outside temperatures, when there is a 
high heat demand, the extract air is cooled down to such 
a degree that the saturation temperature is reached and 
condensation is formed. Thus the latent heat of evaporation 
is released. This reduces further cooling of the extract air, 
i.e. the temperature difference between the air streams in 
the plate heat exchanger is greater than when there is no 
condensation. Also the heat transfer is better; consequently 
the temperature efficiency is raised significantly. This can be 
seen clearly in the hx diagram. The cold air stream is heated 
more than the warm air is cooled. Nonetheless the enthalpy 
difference is the same, assuming equal water content.

Basic principles
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Condensation in the extract air reduces the free area of the 
airway and is responsible for an increase in pressure drop. 
Therefore it is important that the condensation can drain 
away. This depends mainly on the fitting position of the heat 
exchangers and on the form of the plates. Hoval Enventus 
plate heat exchangers offer advantages because of their 
special profiles.
If condensation occurs the internal and external leakage 
of the exchanger is of particular importance. Even with a 
leakage rate of only a maximum of 0.1 % of the nominal air 
flowrate – as with the Hoval Enventus plate heat exchanger 
– up to 3 litres condensate an hour can leak out, even more 
in extreme cases. The absolute value depends on the size of 
the exchanger, the number of plates, the amount of conden-
sate and the pressure difference.

h

h

t1

t2

Fig. 2: Changes of condition in the hx diagram

1.4 Frost limit

If the warm extract air stream is very strongly cooled conden-
sate can be formed and it may even freeze. The fresh air 
temperature at which freezing starts is called the 'frost limit'. 
In practice this is rare as several factors must coincide:
■ Very low temperature of the fresh air stream
■ Fresh air volume is greater than the extract air volume.
■ High temperature efficiency of the exchanger
■ Relatively little condensation
■ The condensation cannot drain away easily.
If several of these circumstances coincide the plate heat 
exchanger can ice up, starting at the cold corner. The Hoval 
Enventus plate heat exchanger is not damaged, but the 
pressure drop is increased and the air flowrate is reduced. In 
extreme cases the whole exchanger can slowly ice up. It is 
recommended to calculate the frost limit for each project with 
the selection program and to take necessary precautions 
(de-icing exhaust fan switch, preheating, bypass).

warm

co
ld

Cold corner

Fig. 3: Under extreme conditions the exchanger can ice up, starting at the 'cold 
corner'.

1.5 Temperature efficiency

In principle, nearly any temperature efficiency can be 
achieved if sized and designed to suit. For instance, the 
efficiency can be substantially raised by installing two 
exchangers in series. However, this increase in efficiency
■ either is at the expense of a high pressure drop,
■ or at the expense of a large space requirement,
■ and an increase in cost.
The 'correct' temperature efficiency depends on applicable 
regulations and on the economic calculation, i.e. on oper-
ating data such as energy prices, useful life, running times, 
temperatures, maintenance costs, interest rates, etc.
It is important that the calculated optimum values for 
temperature efficiency and pressure drop are then put into 
practice. Even minor changes (a few percent lower tempera-
ture efficiency, a few pascals more pressure drop) can mean 
significantly poorer results for capital value and amortisation 
period.

Basic principles
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1.6 Pressure drop

Heat recovery units cause additional pressure drop on the 
exhaust and supply air sides; incurring higher running costs. 
Under present conditions the economical values range 
between 150 Pa and 250 Pa. However, to reduce costs, 
more and more heat recovery units whose pressure drops 
are above these economically reasonable values are being 
installed. This affects the feasibility of the system. But there 
is also an economic limit: The efficiency for generation of 
electrical current ranging between only 35 % to 40 %, the 
expenditure for the additional pressure drop must not exceed 
this value in relation to the energy savings in total.

1.7 Pressure difference

A distinction is made between:
■ the external pressure difference 

(between inside and outside of the exchanger)
■ the internal pressure difference 

(between exhaust air and supply air)

External pressure difference
This pressure difference has a major effect on the external 
leakage of the plate heat exchanger. Yet when the exchanger 
is properly and carefully installed in a ductwork system, its 
effect can be neglected. More important is the influence 
on mechanical resistance. Particularly the side walls are 
heavily stressed at big pressure differences. Hoval Enventus 
therefore strengthens the side walls of large plate heat 
exchangers with a special reinforcing section.

Internal pressure difference
Likewise, the internal pressure difference has a crucial 
influence on internal leakage between the two air streams. 
Although Hoval Enventus plate heat exchangers are very 
tight in comparison with other constructions, the following 
should be considered when designing:
■ The pressure difference in the heat exchanger should be 

kept to a minimum.
■ The pressure gradient and thus leakage should be from 

the supply air to the exhaust air side.
The internal pressure difference also may cause a deforma-
tion of the plates. The plate spacing is then narrowed and/
or widened, resulting in corresponding variations of pressure 
drop. Extensive tests have shown that the influence of defor-
mation depends on the plate spacing.

The permitted pressure difference between the two air 
streams is limited to:
■ 2000 Pa for designs G and F
■ 2500 Pa for design S
This is geared to the still acceptable pressure drop increase; 
a permanent deformation does not occur. The expected pres-
sure drop increase depending on the exchanger type and the 

existing internal pressure difference can be calculated with 
the selection program.

 

Notice 
The pressure difference depends on the position of 
fans. Overpressure on one side and underpressure 
on the other side add up.
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Diagram 1: Pressure drop increase due to internal pressure difference for exchangers 
design S
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1.8 Hygiene

Hoval Enventus plate heat exchangers were subjected to hygiene conformity 
testing at the ILH Berlin (institution of air hygiene). The test criteria were the 
requirements relevant to hygiene for applications in general building ventilation 
and in hospital applications. All hygiene requirements were met.

Fig. 4: Certificates of hygiene conformity test (exchangers in designs S and F)

Basic principles



8

2 Performance control

The Hoval Enventus plate heat exchanger operates as a 
temperature moderator between the two air streams. The 
direction of the heat transmission is of no consequence, i.e. 
depending on the temperature difference between extract 
and fresh air, either heat recovery or cool recovery takes 
place. Therefore performance control of the Hoval plate heat 
exchanger is not necessary when the extract air temperature 
is identical to the desired room temperature. In this case, the 
fresh air is always either heated or cooled in the direction of 
the set temperature by the heat exchanger.
In many cases, however, heat gains are present in the 
ventilated space (people, machinery, lighting, solar, process 
plants), which increase the room temperature, so that the 
extract air temperature is higher than the set temperature. In 
this case, at full performance of the heat exchanger, check at 
which outside temperature heat-up begins, and if this cannot 
be tolerated, the performance of the heat exchanger must be 
controlled.

Example

In an industrial building the room air is heated from 18 °C 
to 24 °C through lighting and machinery. The temperature 
efficiency ηt is 66 %. At which outside temperature t21 is 
the space heated only by heat recovery without additional 
heating?
  t22 − (ηt · t11)
t21	 =	 
  (1 − ηt)

  18 − (0.66 ·	24)
t21	 =	 	 = 6 °C  (1 − 0.66 )

At an outside temperature of +6 °C, the supply air tempera-
ture after the heat exchanger is 18 °C = set temperature. At 
higher outside temperatures, the hall is heated above the 
desired room temperature; this means the performance of 
heat recovery should be controlled.

With the Hoval plate heat exchanger the performance control 
through change of the mass flow ratio is simply and econom-
ically accomplished with the bypass. All Hoval Enventus 
plate heat exchangers can therefore be supplied with integral 
bypass and control dampers. Exchanger and bypass width 
are automatically selected using the computer program in 
such a way that pressure drop is equal. Whether a bypass is 
fitted on the side or in the middle depends on local condi-
tions and on the width of the exchanger. The arrangement 
of further ventilation components after the bypass, e.g. air 
heater, drop eliminator, etc., must take into consideration the 
fact that the velocity profile can be uneven.
There are two options for the fitting of the bypass:

Fig. 5: The bypass is most effective for the control of performance.

Bypass in the supply air stream:
Depending on damper position, between 0 % and 100 % 
of the fresh air passes through the bypass. The extract air 
always flows through the heat exchanger and is cooled 
according to the fresh air flowrate. With this arrangement the 
cooling of the extract air and thus freezing can be avoided.

Bypass in the extract air stream:
Between 0 % and 100 % of the extract air passes through 
the bypass. The fresh air always passes through the plate 
heat exchanger. This arrangement is recommended when 
the extract air is very dirty, as during summer operation the 
extract air does not pass through the plate heat exchanger.

Performance control
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3 Construction

Hoval Enventus plate heat exchangers consist of the 
exchanger package and the casing. Sizing of the exchanger 
package (plate size and plate spacing) depends mainly on 
the air flowrate. To achieve an optimum result with regard to 
temperature efficiency, pressure drop and costs there are 
different package designs:

3.1  Exchanger package in designs G and S

The exchanger package consists of specially formed 
aluminium plates. Their profile is an optimum design resulting 
from detailed tests for temperature efficiency, pressure drop 
and rigidity. The main advantages are:
■ Little dependency of the temperature efficiency on the air 

velocity
■ Exact spacing between the plates through positive/nega-

tive stamping
■ High rigidity of the thin aluminium plates through the 

special arrangement of the vertical and horizontal ribs
■ The profiles are arranged in such a way that the conden-

sation can drain in every direction.
■ Uneven flow patterns can even out inside the heat 

exchanger.
There are different plate sizes, which are formed with 
different profile depths, i.e. for different plate spacings. Thus 
a great variety of different exchanger packages can be 
made, independent of width.

Fig. 6: The special profiles of Hoval Enventus plates are 
the result of extensive tests and measurements (design 
S shown here).

Fig. 7: Thanks to folded plate connections the 
exchanger packages are tight and rigid (design F shown 
here). 

3.2 Exchanger package in design F

The exchanger package consists of aluminium plates with 
V-shaped spacing ribs. Their profile is an optimum design 
resulting from detailed tests for temperature efficiency, pres-
sure drop and rigidity. The main advantages are:
■ Little dependency of the temperature efficiency on the air 

velocity
■ Exact spacing between the plates
■ High rigidity through crosswise stacking of the spacing 

ribs
■ Excellent flow profile at exchanger inlet
■ Condensate can drain freely in all directions
There are different plate sizes, which are formed with 
different profile depths. Thus a great variety of different 
exchanger packages can be made, independent of width.

3.3 Plate connection

The connection of the plates is made by a fold. This gives 
a severalfold material thickness for the leading and trailing 
edges, which gives good rigidity to the exchanger package. 
Also a streamlined flow profile is given, which reduces not 
only pressure drop but also the possibility of dirt deposits.

Fig. 8: Folded connections give the exchanger package 
severalfold material thickness for the leading and 
trailing edges (design S shown here).

Construction
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3.4 Casing

Design G (Gotthard)
The exchanger package is fitted into a casing of connection 
profiles and side walls:
■ The connection profiles are sealed with a sealing 

compound.
■ Other components can be bolted or riveted directly to the 

side walls with folded edges.
■ The side walls with folded edges make it possible to 

transport easily.

Designs S and F
The exchanger package is fitted into a casing of corner 
sections and side walls. The specially developed aluminium 
sections offer many advantages:
■ The corners of the exchanger package are sealed into the 

sections with a sealing compound. This technique ensures 
optimum integration of the package into the casing.

■ Other components can be bolted or riveted directly to 
the hollow sections without affecting the rigidity of the 
exchanger or damaging the exchanger package.

■ At the corners the sections are flattened by 45°, which 
facilitates installation of the plate heat exchanger and 
reduces the diagonal dimension.

The side walls are bolted to the connection profiles or corner 
sections. This creates flat surfaces for connecting ducts or 
other components. In addition, the returned edge of the side 
walls allows installation of an all-round side sealing, facili-
tating integration into a casing.

Fig. 9: The specially developed 
aluminium sections offer many 
advantages.

Fig. 10: A side sealing can be fastened 
to the returned edge of the side wall.

4 Model range

4.1 Designs

Depending on usage and air flowrate different design 
possibilities of Hoval Enventus plate heat exchangers are 
available:

Design G (Gotthard)
Counterflow exchangers for applications in air handling 
installations with air flowrates up to about 7000 m³/h.

Design S
Crossflow exchangers for applications in air handling installa-
tions with air flowrates up to about 50000 m³/h.

Design F
Crossflow exchangers for applications in process technology 
and in air handling installations with air flowrates up to 
100 000 m³/h.

4.2 Series

Different series are available with different materials 
depending on the design. The Hoval Enventus technical 
department will advise which series is suitable for specific 
applications.

Series V
The exchanger package consists of aluminium plates, the 
casing of aluminium extrusions and side walls of Aluzinc 
sheet steel. The exchangers are silicone-free.

Series T
The construction is identical to series V, however, a high-
temperature silicone is used for sealing of the corner 
sections. Thus the exchangers are resistant to temperatures 
up to 200 °C.

Series G
The basic materials correspond to those of series V, 
however, the complete exchanger (exchanger package and 
casing) is coated.

Series C
The basic materials correspond to those of series V; the 
casing is coated but the exchanger package is not.

Series D
The basic materials correspond to those of series V; the 
exchanger package is coated but the casing is not.

Model range
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Series Q
The basic materials of the twin exchanger correspond to 
those of series V, however, one of the two exchangers is 
coated (exchanger package and casing).

4.3 Construction type

A distinction is made between the following construction 
types:
■ Standard exchangers
■ Exchangers with flat side walls
■ Twin exchangers

Exchangers with flat side walls
Exchangers in design G (Gotthard) are optionally available 
with side walls that do not have folded edges.

Twin exchangers
The term 'twin exchangers' is used when at least 
2 exchangers are fitted in series. The air flows pass through 
the two plate heat exchangers in counterflow. The twin 
arrangement means that even higher temperature efficiency 
can be achieved. Thus, it is possible to reach the same good 
level of efficiency with smaller plate heat exchangers as with 
quite large ones. This saves space and reduces costs. The 
plate heat exchangers are supplied individually and are only 
assembled into a twin exchanger in the central air condi-
tioning unit.

Fig. 11: Classic arrangements of a twin exchanger with air flows passing through  
(The total efficiency can easily be calculated with the CASER design program.)

Fig. 12: For unequal mass flow rates check parallel flow or counterflow arrangements. 
(For more detailed information about calculating the total efficiency, please contact 
Hoval Enventus customer service.)

Twin exchangers can also be supplied with a bypass and 
control damper. There are the following different construction 
types:

Construction type Z
If the twin exchanger Z is ordered with a bypass and 
control damper, a damper is only fitted on one of the two 
exchangers.

Construction type Y
If the twin exchanger Y is ordered with a bypass and control 
damper, one damper is fitted on each of the two exchangers.

4.4 Exchanger sizes

The exchanger package is responsible for the air perfor-
mance (temperature efficiency, pressure drop, air flowrate). 
Depending on the design, different sizes are available. 
Several sizes of design S and F are compound exchangers, 
made up of 4 exchanger packages.

Fig. 13: Compound exchanger  
(block of 4)

Model range
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4.5 Plate spacing

The plate spacing effects the surface area and thus the 
temperature efficiency, the pressure drop and the price. 
Hoval Enventus offers several spacings for all sizes so that 
an optimum solution can be achieved for each project.

Plate spacing Design S
040 050 060 070 085 100 120 140 170 200 240

-A 2.3 2.0 2.0 2.0 2.0 2.5 3.2 2.0 2.0 – –

-C – 2.0 2.0 2.0 2.0 – – 2.0 2.0 – –

AD – – 2.5 – 3.0 – – – – – –

-D 2.3 – 2.5 – 3.0 – – – 3.0 – –

-E – – – 2.0 2.0 2.5 3.2 – – 6.3 6.3

AR – – 3.0 3.2 3.9 – – – – – –

-R – – 3.0 3.2 3.9 2.5 3.2 3.2 3.9 2.5 3.2

AS – – – – – 3.5 – – – – –

AX – 3.2 – – 5.1 4.4 4.8 – – – –

-X – 3.2 4.2 4.3 5.1 4.4 4.8 4.3 5.1 4.4 4.8

AY – – – – – 5.4 – – – – –

AL – 4.4 4.7 5.3 6.3 6.3 6.3 – 6.3 6.3 6.3

-L – 4.4 4.7 5.3 6.3 6.3 6.3 5.3 6.3 6.3 6.3

AW – – 6.3 6.3 – – – 6.3 – – –

-W – – 6.3 6.3 – – – 6.3 – – –

Construction

Table 1: Clear plate spacings for design S (nominal values in mm)

Plate spacing Design F
100 120 140 160 200 240

-C – – – – – 5.6

-D – – – – 5.6 7.2

-R – 4.6 5.6 5.6 7.2 9.3

-S – – 7.2 7.2 – –

-X – 5.6 8.3 9.3 9.3 12.0

-L 5.6 7.2 10.3 11.3 12.0 –

-W 7.2 9.3 – – – –

Construction

Table 2: Clear plate spacings for design F (nominal values in mm)

Plate spacing Design G
075 085

-D 2.8 2.8

Construction

Table 3: Clear plate spacings for design G (nominal 
values in mm)

Model range
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4.6 Exchanger width

The width of Hoval Enventus plate heat exchangers can be 
as desired. It can be selected according to local conditions 
and design criteria (e.g. pressure drop). For stability reasons 
the maximum exchanger width is limited.
In order to simplify transport and installation, very wide 
exchangers are delivered in 2 parts. This applies for the 
following exchanger sizes:

Exchanger size Partitioned delivery for:

G-075 to G-085 Width > 950 mm

S-040 to S-060 Width > 1400 mm

S-070 to S-240 Width > 2050 mm

F-100 to F-240 Width > 2200 mm

Table 4: Partitioned delivery

Fig. 14: Very wide exchangers are delivered in 2 parts.

Several exchangers with dampers are linked with connecting 
bolts when installed into the air handling unit so that one 
single actuator is sufficient. For this purpose, one or more 
connecting bolts are provided, depending on the exchanger 
size.

 

Notice 
For exchanger size S-170 the following applies:
–  There is no damper connection, therefore 2 actua-

tors are required.
–  For orders of the adapter for actuator 2 pieces are 

supplied.

Design G (Gotthard)

16 16

Designs S and F
25 25

Fig. 15: Connecting bolts for damper connection for partitioned exchangers

Model range
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5 Unit type reference

Availability S V - 200 / AL / 2100 / BSK 140 , 4P , L , H , Q1 , G2 , B4 , S001

Design
G ........Design G (Gotthard)
S ........Design S
F ........Design F

G S F
Series

● ● ● V ........Standard
● ● T ........High-temperature
● ● G ........Corrosion-protected
● ● C ........Coated casing, bare plates
● ● D ........Bare casing, coated plates
● ● Q ........Twin exchanger: only 1 exchanger coated

Construction type
● ● ● - .........Standard
● F ........Flat side walls (only without bypass and dampers)

● ● Z ........Twin exchanger (only 1 with damper, if any)
● ● Y ........Twin exchanger (both with damper, if any)

Size
● ● ● Code for the size of the exchanger plates (040 – 240)

Plate spacing
● ● ● Code for the plate spacing

Exchanger width (outside width, any required size in steps of 1 mm)
● 0200 mm – 1900 mm (with bypass: 0500 mm – 1900 mm)

● ● 0200 mm – 4100 mm

Bypass and dampers
● ● ● BS-.....Side bypass
● ● ● BSK ...Side bypass with dampers
● XS-.....Side bypass on the opposite side
● XSK ...Side bypass with dampers on the opposite side

● ● BM .....Middle bypass
● ● BMK ...Middle bypass with dampers
● ● USK ...Side recirculation bypass with dampers
● ● YSK ...Side recirculation bypass with dampers on the opposite side
● ● UMK ...Middle recirculation bypass with dampers

Bypass width (inside width, any required size in steps of 1 mm)
● 060 mm – 360 mm

● ● 050 mm – 999 mm

Unit type reference
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Availability S V - 200 / AL / 2100 / BSK 140 , 4P , L , H , Q1 , G2 , B4 , S001

G S F
Leakage test

● ● 2P ......Leakage test on 2 sides (air stream not flowing through the bypass)
● ● 7P ......Leakage test on 2 sides (air stream through the bypass)
● ● 4P ......Leakage test on 4 sides

Horizontal installation
● ● ● L .........Horizontal installation (for design G with dampers for widths up to 950 mm)

Adapter for actuator
● ● ● H ........Adapter for actuator

Packaging
● ● Q1 ......Stronger packing

Partitioned delivery
● ● ● G2 ......Partitioned delivery

Block of 4, supplied loose
● ● B4 ......Supplied loose

Special code
● ● ● S001 ..Special code

Unit type reference
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6 Options

6.1 Bypass

If performance control of the plate heat exchanger is 
necessary, a bypass is built into the casing beside the plate 
package. When it comes to crossflow exchangers, this can 
be on the side or in the middle. 

 

Notice 
To ensure good flow conditions, Hoval Enventus 
strongly recommends installation in the middle for 
particularly wide exchangers.

A control damper can be fitted directly to the flanges of the 
casing, in front of the exchanger package and bypass.
The width is automatically calculated with the Hoval 
computer selection program CASER in such a way that 
the bypass has approximately the same pressure drop as 
the exchanger package. However, the width of the bypass 
can also be made to specification. The pressure drop to be 
expected can be calculated with the Hoval computer selec-
tion program.

 

Attention 
In bigger exchangers reinforcing bar spacers are fitted 
in the bypass; do not use these spacers for lifting the 
exchanger!

Fig. 16: When it comes to crossflow 
exchangers, the bypass can be built in at the 
side or in the middle.

Side bypass (BS) Side bypass on the opposite side 
(XS)

Fig. 17: When it comes to counterflow exchangers, the bypass can be built in on the 
left or right.

6.2 Control damper

To regulate the air flow through the bypass or the exchanger, 
opposed control dampers are necessary. These are fitted in 
a frame which is fastened directly on the casing, before the 
exchanger package and the bypass (seen in the direction of 
air flow). The dampers have the following special features:
■ The damper's air leakage flow rate complies with class 2, 

BS EN 1751. 
■ The driving plastic gear wheels are fitted in the middle, i.e. 

between the bypass and the heat exchanger.
■ The gear wheels are protected from the air stream.
■ The blades consist of rigid profiles and are therefore 

particularly tight.
■ The maximum torque allowed is 20 Nm.
■ A square damper shaft is supplied. To ensure an optimum 

torque transfer it must be installed in the middle of the 
damper.

■ For sizes 200 and 240 one damper section is fitted in front 
of each exchanger package; therefore, two damper drives 
are required (see page 29).

■ The maximum blade width is 1200 mm; with bigger dimen-
sions interim bearings are installed.

The control dampers have a free action if the plate heat 
exchanger is installed correctly (square). Extensive measure-
ments have shown that the necessary torque depends first 
and foremost on the width. Diagram 3 shows the required 
torque as a function of the exchanger width, assuming 
proper installation.
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Diagram 3: Necessary torque for the control damper (the values apply up to a pres-
sure difference of 500 Pa. )

Options



17

The dampers allow continuous control of the temperature 
efficiency, as tests at the building technology testing labora-
tory of the University of Lucerne have confirmed.
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Damper position [°]

Diagram 4: Exchanger efficiency depending on the damper position: 
 0° = Face damper closed / bypass damper open 
90° = Face damper open / bypass damper closed

With the opposed face and bypass dampers the overall pres-
sure drop and thus the overall air flowrate remains relatively 
constant also in intermediate positions, which is proved by 
the measured ζ values (HVAC testing centre of the Lucerne 
University). 
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Diagram 5: Drag coefficient of the damper (ζ value) depending on the damper position 
(0° = closed / 90° = open)

Side bypass with dampers (BSK) Side bypass with dampers on the 
opposite side (XSK)

Fig. 18: Counterflow exchanger with side bypass and dampers

Fig. 19: Hoval Enventus plate heat exchanger with side bypass and dampers.

Options
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6.3 Recirculation bypass

A bypass with control dampers (= opposed dampers in 
front of the bypass and exchanger face) is installed in the 
plate heat exchanger. One side wall of the bypass damper 
is replaced by the additional recirculation damper. This 
arrangement is called recirculation bypass.
The width of the recirculation bypass is either made to speci-
fication or it is calculated with the selection program CASER 
so that pressure drop through the bypass roughly corre-
sponds to pressure drop through the exchanger package.

The construction of the recirculation damper is the same as 
the control damper. The recirculation bypass installed in the 
plate heat exchanger allows for:
■ Control of heat/cool recovery in fresh air operation
■ Recirculation and mixed air operating modes
Control is effected via the control damper by means of an 
actuator. The recirculation damper must be opposed to 
the fresh air and exhaust air dampers. For this, at least 
one further actuator is required. A square damper shaft is 
supplied. To ensure an optimum torque transfer it must be 
installed in the middle of the damper.

Side recirculation bypass with 
dampers (USK)

Side recirculation bypass with 
dampers on the opposite side (YSK)

Face damper

Bypass damper

Recirculation damper

Fig. 20: Plate heat exchanger with side recirculation bypass

Bypass in the supply air stream Bypass in the extract air stream

Extract air Fresh air

Exhaust air

Recirculation damper Face damper

Bypass 
damper

Supply air

Extract air Fresh air

Exhaust air
Recirculation damper

Bypass damper

Face damper

Supply air

■ Fresh air operation: The recirculation damper is closed; 
fresh air and exhaust air dampers are open. The bypass 
damper is used for control of heat recovery, depending 
on heat demand.

■ Fresh air operation: The recirculation damper is closed; 
fresh air and exhaust air dampers are open. The bypass 
damper is used for control of heat recovery, depending 
on heat demand.

■ Recirculation: The recirculation damper is open; fresh air 
and exhaust air dampers are closed. (The position of the 
bypass damper can be as desired.) Extract air passes 
through the bypass of the plate heat exchanger and is 
supplied back into the room.

■ Recirculation: The recirculation damper is open; fresh air 
and exhaust air dampers are closed. Extract air passes 
through the bypass of the plate heat exchanger and is 
supplied back into the room. 

 Attention 
 The bypass damper must be open!

■ Mixed air operation: Recirculation, fresh air and exhaust 
air dampers are partly open. The bypass damper is 
(usually) closed so that heat/cool recovery can be used 
to its full potential.

■ Mixed air operation: not possible

Options
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6.4 Leakage test

Plate heat exchangers are not 100 % leakproof unless 
special measures are taken. Yet by additional sealing, Hoval 
Enventus can guarantee that the exchanger is delivered 
watertight in the tested installation position. Depending on 
requirements, the exchangers can be additionally sealed on 
2 sides or 4 sides. The following variants are available:

Leakage test 2P
The air flow that is not channelled through the bypass is 
sealed off.

Fig. 21:  
Leakage test 2P

Leakage test 7P
The air flow that is channelled through the bypass is sealed 
off.

Fig. 22:  
Leakage test 7P

Leakage test 4P
Both air flows are sealed off.

The leakage test is not available for exchangers of series T.

 

Notice 
Exchangers for horizontal installation should always 
be checked on all 4 sides.

6.5 Horizontal installation

Normally the Hoval Enventus plate heat exchanger is 
installed in such a way that the plates are vertical. Horizontal 
installation is also possible, considering the following:
■ There is a higher icing-up hazard because condensate 

can remain on the plates.
■ Due to uncontrolled condensate drain a condensate drip 

tray should be installed below the exchanger.
■ Condensate drops can be carried along with the air flow; 

(drop eliminator recommended).
■ A four-side leakage test is recommended.
■ Exchangers of design G (Gotthard) with control damper 

are suitable for horizontal installation only up to a width of 
950 mm.

■ In exchangers of design S, supports are fitted in the 
exchanger package to increase stability.

■ Install plate heat exchangers of design F in such a way 
that the spacing ribs stand upwards.

■ Unless otherwise expressly requested, the side bypass is 
positioned on top.

 

Notice 
For horizontally installed exchangers the width B 
in the unit type reference becomes the exchanger 
height.

B

Fig. 23: Spacing ribs standing upwards Fig. 24: Schematic view of a plate 
heat exchanger installed in horizontal 
position

Fig. 25: Exchanger design S with supports for horizontal installation

Options



20

6.6 Adapter for actuator

Using the adapter, Hoval Enventus dampers (bypass or 
recirculation dampers) can be driven inside a ventilation unit 
or duct with conventional rotary actuators. The maximum 
transmittable torque is 20 Nm.
The adapter is screw-fastened on the gear wheel housing. 
For this, the plate flange is cut out above a damper gear 
wheel so that the adapter gear wheel can be put on directly.
To avoid damage in transit, the adapter is supplied as a 
loose part with the exchanger. For installation take into 
consideration the following:
■ The adapter is positioned above a damper gear wheel 

approximately in the middle of the plate heat exchanger.
■ Depending on the exchanger's installation position, it must 

be checked if there is enough space for the adapter.
■ When installing the actuator ensure that the electric 

cables do not obstruct the damper motion.
■ The adapter can also be retro-fitted.

Design S 050 070 170

Design F 100 120 140 160 200 240

170

50

25
0

Design S 040 060 085 100 120 140 200 240

Table 5: Adapter dimensions (in mm) and positioning on the damper with even or odd 
number of gear wheels (designs S and F)

Design G 075 085

95

170

15
8

19

Table 6: Dimensions of the adapter for design G (in mm)

Fig. 26: Using the adapter Hoval Enventus dampers can be driven with conventional 
rotary actuators.

Options
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6.7 Stronger packing

Hoval Enventus plate heat exchangers are delivered on 
wooden pallets. The exchanger package is covered with 
multiply corrugated cardboard. A wrapping gives additional 
protection from dirt and moisture. This packing has proved to 
be sufficient for normal transportation for many years.
Stronger packing is available for cases where a 'harsh' 
transport is expected (e.g. sea freight): The exchanger with 
corrugated cardboard is then strengthened on top with wood 
laths and protection corners.

6.8 Block of 4, supplied loose

Exchanger types composed of 4 individual exchanger 
blocks can be supplied separately if required. This facilitates 
handling during installation into the ventilation unit. The indi-
vidual exchanger blocks and possibly the dampers must then 
be assembled on site to make the complete exchanger. This 
is easily possible using rivets and screws; sealing compound 
and necessary auxiliary materials are supplied (refer to the 
provided assembly instructions).

The side walls of all compound plate heat exchangers have 
a special profile for a sealing bead. This together with the 
sealing bead in the corner section ensures tight connection 
of the individual exchanger blocks.

Fig. 27: The circumfer-
ential sealing bead in the 
frame of each exchanger 
block ensures tight 
connection of compound 
exchangers (here a cut-
away model).

Options
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7 Exchanger dimensions

Design G (Gotthard) – width up to 950 mm

Exchanger size 075 085

Height H 815 957

Length D 1040 1182

Cross section A 561 661

Standard construction type  
(= with side walls with double 
folded edges)

246 

21

16

16

b = B - 3
2 

B

(min. 200 / m
ax. 950)

H

D

a = A - 26
A

Construction type F 
(= with flat side walls)

H

D

B

(min. 200 / m
ax. 950)b = B - 1

6

246

21

8

8

a = A - 26
A

Table 7: Dimensions of exchangers without bypass, design G (in mm)

Exchanger dimensions
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Design G (Gotthard) – width from 951 mm

Exchanger size 075 085

Height H 815 957

Length D 1040 1182

Cross section A 561 661

Standard construction type  
(= with side walls with double 
folded edges)

Partitioned delivery:

Width B B1 B2
 951 - 1100 B - 420 420
1101 - 1550 B - 610 610
1551 - 1900 B - 950 950

16

32

16

B

(min. 951 / m
ax. 1900)b1 = B1 - 3

2

b2 = B2 - 3
2

B1

B2

D

246

H 21

a = A - 26
A

Construction type F 
(= with flat side walls)

Partitioned delivery:

Width B B1 B2
 951 - 1100 B - 420 420
1101 - 1550 B - 610 610
1551 - 1900 B - 950 950

B

(min. 951 / m
ax. 1900)

H

a = A - 26

b1 = B1 - 1
6

b2 = B2 - 1
6

B1

B2

8

16

8

D

21

246

A

Table 8: Dimensions of exchangers in design G without bypass, partitioned delivery (in mm)

Exchanger dimensions
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Design G (Gotthard) with side bypass BS – width up to 950 mm

BS

b = B - B
S - 4

8

B

(min. 500 / m
ax. 950)

16

16

16

a = A - 26

H 21

246

D

A

Design G (Gotthard) with side bypass and dampers BSK – width up to 950 mm

Exchanger size 075 085

Cross section AK 514 614

Damper blades Qty. 9 11

BS
B

(min. 500 / m
ax. 950)

16

16

16

b = B - B
S - 4

8

D

H

246

21

AK

ak = AK - 87

63

AK
ak

40

50

63

Table 9: Dimensional drawings for exchangers in design G with bypass and damper dimensions (in mm)

Exchanger dimensions
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Design G (Gotthard) with side bypass BS – width from 951 mm

Partitioned delivery:

Width B B1 B2
 951 - 1100 B - 420 420
1101 - 1550 B - 610 610
1551 - 1900 B - 950 950

16

32

16

16
B

(min. 951 / m
ax. 1900)

BS

b2 = B2 - 3
2

B1

B2

a = A - 26

D

H

246

b1 = B1 - B
S - 4

8

21

A

Design G (Gotthard) with side bypass and dampers BSK – width from 951 mm

Exchanger size 075 085

Cross section AK 514 614

Damper blades Qty. 9 11

Partitioned delivery:

Width B B1 B2
 951 - 1100 B - 420 420
1101 - 1550 B - 610 610
1551 - 1900 B - 950 950

B2

B1 B

(min. 951 / m
ax. 1900)

H

D

16
BS

16

32

16

b1 = B1 - B
S - 4

8

b2 = B2 - 3
2

246

21

AK

63

ak = AK - 87

Table 10: Dimensional drawings for exchangers in design G with bypass, partitioned delivery

Exchanger dimensions
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Design S

Exchanger size 040 050 060 070 085 100 120 140 170 200 240

Height, length H = L 367 467 567 690 840 990 1190 1380 1680 1980 2380

Diagonal D 506 648 789 963 1175 1387 1670 1939 2363 2787 3353

A

B

(S-040 - S
-060: max. 1400)

(S-070 - S
-240: max. 2050)b = B - 50

Detail A
Exchanger sizes: 040, 050, 060

Detail A
Exchanger sizes: 070, 085, 100, 120, 140, 170, 200, 240

H = L
8.5

5.5 12
.7

19
.5

28
.5

D 12
D

12
.7

37

46

H = L
20

Table 11: Dimensions of exchangers without bypass, design S (in mm)

Reinforcing section 
only for S-200, S-240

Damper contact 
surface

Damper contact 
surface

Exchanger dimensions
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Design F Detail A

Exchanger size 100 120 140 160 200 240 24

36
50

20

D

Height, length H = L 968 1168 1387 1567 1936 2336

Diagonal D 1349 1632 1942 2196 2718 3284

H

L

25

b = B - 5
0

B (m
ax. 2200)

A

D

Table 12: Dimensions of exchangers without bypass, design F (in mm)

Exchanger dimensions
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Side bypass BS Middle bypass BM

Design S 040 050 060 070 085 100 120 040 050 060 070 085 100 120

Design F 100 120 140 160 100 120 140 160

15
BS

25

15
BM

15
25

Design S 140 170 200 240 240 140 170 200 240 240

Design F 200 240 200 240

15
BS

25

15
BM

15 25

Table 13: Dimensional drawings for exchangers in design S and F with bypass (in mm)

Exchanger dimensions
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Side bypass and dampers BSK Middle bypass and dampers BMK

Design S 040 050 060 070 085 100 120 040 050 060 070 085 100 120

Design F 100 120 140 160 100 120 140 160

BS

B

BM

B

Design S 140 170 140 170

BS

B

BM

B

Design S 200 240 200 240

Design F 200 240 200 240

BS

B

B

BM

B

B

Table 14: Dimensional drawings for exchangers in design S and F with bypass and dampers (in mm)

Exchanger dimensions
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Design S Detail B

Exchanger size 040 050 060 070 085 100 120 140 170 200 240

16

56
.5

170

Dimension X 42 42 42 34 16 34 34 37 37 34 34

Dimension Y 24 24 24 36 61 36 36 31 31 36 36

Design F

Exchanger size 100 120 140 160 200 240

Dimension X 9 16 26 28 9 16

Dimension Y 53 49 59 53 53 49

Face and bypass dampers

   

Recirculation damper USK / UMK Recirculation damper YSK Recirculation damper

Face damper/Bypass 
damper

Table 15: Damper dimensions

Exchanger dimensions
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8  Application limits

Design Series Temperature Width Pressure difference Pressure diff. to outside
G V -40… 90 °C 200…1900 mm 1) 2) max. 2000 Pa  max. 1000 Pa

S
V, G, C, D, Q -40… 90 °C

200…4100 mm 3)
max. 2500 Pa  max. 1500 Pa

T -40…200 °C  max. 1000 Pa  max. 1000 Pa

F
V, G, C, D, Q -40…100 °C

200…4100 mm 4)
max. 2000 Pa  max. 1500 Pa

T -40…200 °C  max. 1000 Pa  max. 1000 Pa
Dampers V, T, G, C, D, Q -40… 80 °C  50…4100 mm 5) max. 500 Pa  max. 1500 Pa

1)  Partitioned delivery for widths > 950 mm
1) Minimum width 500 mm for exchangers with bypass 
3)  S-040 to S-060: Partitioned delivery for widths > 1400 mm 

S-070 to S-240: Partitioned delivery for widths > 2050 mm

4) Partitioned delivery for widths > 2200 mm
5)  Max. blade width = 1200 mm; with larger dampers interim bearings are 

installed.

Table 16: Application limits for Hoval Enventus plate heat exchangers

 

Notice  
Pressure drop should not exceed 250 Pa for econom-
ical reasons (recommended: 150...200 Pa).

9 Specification of material

Series V T G C D

Pl
at

e e
xc

ha
ng

er

Plates Aluminium Aluminium Aluminium 
epoxy-coated

Aluminium Aluminium 
epoxy-coated

Side walls 1) Aluzinc sheet steel 2) Aluzinc sheet steel Aluzinc sheet steel, 
powder-coated 3)

Aluzinc sheet steel, 
powder-coated

Aluzinc sheet steel

Corner sections Aluminium Aluminium Aluzinc sheet steel, 
powder-coated

Aluzinc sheet steel, 
powder-coated

Aluminium

Connection 
profiles

Aluzinc sheet steel – – – –

Sealing Silicone-free 
2-component-adhesive

HT silicone Silicone-free 
2-component-adhesive

Silicone-free 
2-component-adhesive

Silicone-free 
2-component-adhesive

Da
m

pe
rs

 +
 ad

ap
te

r

Casing Aluzinc sheet steel Aluzinc sheet steel Aluzinc sheet steel, 
powder-coated

Aluzinc sheet steel, 
powder-coated

Aluzinc sheet steel

Damper 
blades

Des. S Galvanised sheet 
steel

Galvanised sheet 
steel

Aluzinc sheet steel, 
powder-coated

Aluzinc sheet steel, 
powder-coated

Galvanised sheet 
steel

Des. 
G, F

Extruded aluminium 
sections

Extruded aluminium 
sections

Extruded aluminium 
sections

Extruded aluminium 
sections

Extruded aluminium 
sections

Bearing, end caps, 
gear wheels

Polypropylene Polypropylene Polypropylene Polypropylene Polypropylene

1) Except F-160: Sheet steel, powder-coated red (RAL 3000)
2) Aluzinc sheet steel is sheet steel coated with an alloy of 55 % aluminium and 45 % zinc.
3) All powder coatings in red (RAL 3000)

Table 17: Specification of material for Hoval Enventus plate heat exchangers

 

Notice 
In series Q twin exchangers, one of the two 
exchangers corresponds to series V and the other 
exchanger is series G.  

Notice 
A hygiene certificate of ILH Berlin (institution of air 
hygiene) confirms the exchangers suitability for use in 
general air handling systems as well as in hospitals.

Application limits
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10 System design

10.1  Hoval Enventus CASER design program

The Hoval Enventus CASER design program is avail-
able for fast and accurate design of plate heat exchangers 
(= Computer Aided Selection of Energy Recovery). It 
runs under Microsoft® Windows and offers the following 
applications:
■ Secure planning with Eurovent and TÜV-certified data
■ Exact calculation of a specific Hoval plate heat exchanger
■ Calculation of all appropriate plate heat exchangers for a 

specific project
■ Calculation of the efficiency class in accordance with EN 

13053
■ Calculation of leakage in accordance with Eurovent
■ Price calculation

 

Notice 
You can download the Hoval Enventus CASER 
design program free of charge from our home page 
(www.hoval-enventus.com).

The program is also available as a Windows DLL file and can 
therefore be integrated into other spreadsheet programs (on 
request).

Hoval Enventus
CASER

10.2 Corrosion

Series V of Hoval Enventus plate heat exchangers has 
proved satisfactory for installation into air handling equip-
ment. If corrosion is expected – e.g. in swimming pools, 
kitchens, and certain industrial applications – series G 
(corrosion-protected) is used. The Hoval Enventus technical 
department will advise which series is suitable for specific 
applications.

10.3 Danger or contamination

In 'normal' air handling equipment the air streams are 
cleaned mostly by coarse dust filters. This ensures that there 
is no danger of dirt build-up on the plate heat exchanger. If 
this is a potential problem with specialised applications, this 
must be considered in the design:
■ Install the exchanger so it can be cleaned in its installed 

position.

■ Install the exchanger in such a way that it can easily be 
removed for cleaning.

■ Fit inspection ports before and after the plate heat 
exchanger.

■ If possible, clean the air stream by filtering to prevent dirt 
built-up or the cleaning intervals are extended.

In practice it has been demonstrated that the danger of 
dirt build-up is much less than expected. Clear statements 
can only be made on the basis of experience. The Hoval 
Enventus application consulting service can also provide 
information.

10.4 Condensation in the warm air stream

Plate heat exchangers are not 100 % leakproof unless 
special measures are taken (see section 1.2 and 1.3). 
Therefore, if condensation is expected, install condensate 
drip trays on the supply and exhaust air side. Position the 
fans in such a way that the pressure gradient is from the 
supply to the exhaust air. In addition, the option 'Leakage 
test' is recommended (see section 6.4).
When large amounts of condensate are present in the 
extract air and the air velocity is higher than 2.5 m/s, 
condensate drops can be carried along with the airflow and 
enter ducts or other ventilation components downstream 
of the heat exchanger. To avoid this and thus uncontrolled 
condensate escape, we recommend that a drop eliminator 
is installed after the plate heat exchanger. In addition, check 
the following and arrange for appropriate measures:
■ How is the condensate drained off?
■ Is there an icing hazard? (see section 1.4)?

10.5 Hydraulic connection

If condensation is expected make sure that this can drain 
away freely. We recommend condensate drip trays on both 
sides, i.e. for both air streams. The expected amount of 
condensate is calculated with the Hoval Enventus computer 
program. Correspondingly sized condensate drains should 
be installed.

10.6 Solvent resistance

Plate heat exchangers may sometimes be used in applica-
tions where solvents (e.g. acetone, methanol, toluol, xylol, 
propanol and MEK) are contained in the extract air stream. 
These may attack the exchanger (sealing compound in 
the corner sections, aluminium, aluzinc, etc.). The Hoval 
Enventus application consulting service can also provide 
information.
For such applications please also consider:
■ Control dampers must be installed in the (clean) fresh air 

stream.

System design
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■ A pressure gradient from the supply air to the exhaust 
air side should be provided, avoiding the transmission of 
solvents to the supply air. In addition, a leakage test is 
recommended.

11 Transport and installation

Hoval Enventus plate heat exchangers have no moving 
parts. Therefore they are easy to install and totally reliable in 
operation. The following checks must be performed before 
installation:
■ Has the plate heat exchanger been damaged during 

transport)? (visual check of casing and plate package)
■ Has the correct type been delivered? (design, series, size, 

plate spacing, options)?
■ How is the plate heat exchanger to be positioned? (instal-

lation position)

11.1 Transport

■ The plates should always be vertical during transport.
■ The exchangers may be lifted at the side walls, yet to 

avoid damage the tensile direction must be vertical 
(parallel to the side wall). Also lifting facilities (hooks, 
loops, etc.) may be bolted to the returned edge of the side 
wall for transportation.

■ The reinforcing sections on the side walls may also be 
used for lifting when present.

■ Do not hang the exchanger at the aluminium corner section 
or at the connection profile. This might cause damage to the 
corner sealing (leakage).

■ Do not lift the exchanger at the reinforcing bar spacers of 
the bypass.

■ Do not lift the exchanger at the dampers.
■ The following general items are applicable: Do not lift the 

exchanger at a single point but always suspend it by a 
crane beam (Fig. 28).

Fig. 28: Do not suspend the exchanger in one point!

12  Commissioning and maintenance

12.1 Commissioning

Before commissioning, ensure that the air streams can flow 
freely through the plate heat exchanger. If dampers are fitted, 
check their movement and correct adjustment.
Furthermore, check if installation has been carried out 
correctly and make sure that the application limits (tempera-
ture, pressure difference, material, etc.) cannot be exceeded.

12.2 Maintenance

Maintenance is restricted to regular visual inspections. If 
dampers are fitted, test their movement. Inspections should 
be initially carried out about every 3 months and then after 
trouble-free operation can be extended to 12 months.
The exchanger package can be cleaned as follows:
■ Remove dust and fibres with a soft brush or with 

a vacuum cleaner. Take care when cleaning with 
compressed air that the exchanger package is not 
damaged. Keep at a distance!

■ Oils, solvents, etc. can be removed with hot water or 
grease solvents, by washing or immersing. Cleaning with 
high-pressure devices is possible if:
–  a flat nozzle 40° is used
–  the max. water pressure is 100 bar

 

Attention 
When cleaning take care that the exchanger is not 
damaged, neither mechanically nor chemically: 
→ Choose harmless cleansing agents. 
→ Clean carefully.

Transport and installation
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13 Specification texts

13.1 Design G (Gotthard)

Hoval Enventus counterflow plate heat exchanger for heat 
recovery, consisting of exchanger package and casing: 
The exchanger package consists of aluminium plates with 
pressed-in spacers; condensate drainage is possible in every 
direction, depending on the installation position.
The plates are connected by a fold, which gives a severalfold 
material thickness at air entry and exit.
The corners of the exchanger package are sealed into 
especially rigid aluzinc sheet steel connection profiles in the 
casing with a sealing compound. The side walls of aluzinc 
sheet steel are riveted tightly to these extrusions.
All performance data is Eurovent-certified by Eurovent and 
RLT (TÜV Süd). Dry temperature efficiencies up to 87 % can 
be achieved. The exchangers are resistant to up to 2000 Pa 
pressure difference between the air streams.

Series
■ Series V (standard): 

Aluminium plates and aluzinc sheet steel; silicone-free; 
resistant to temperatures up to 90 °C.

Construction types
A distinction is made between the following construction 
types:
■ Side walls with double folded edges (standard)
■ Flat side walls

Options
■ A side bypass suited to the exchanger package is built 

into the casing.
■ Control dampers are positioned on the casing before the 

exchanger face and the bypass; resistant to temperatures 
up to 80 °C. These consist of aluminium. The geared 
drives are high-grade plastic and arranged outside 
the airflow in a closed casing. Leaktightness class 2 in 
accordance with EN 1751.

■ The exchanger is suitable for horizontal installation 
(plates arranged horizontally, for exchangers with control 
dampers up to widths of 950 mm).

■ Hoval Enventus leakage test.
■ Adapter for actuator for inside drive of the control 

dampers.

13.2 Design S

Hoval Enventus crossflow plate heat exchanger for heat 
recovery, consisting of exchanger package and casing: 
The exchanger package consists of aluminium plates with 
pressed-in spacers; condensate drainage is possible in every 
direction, depending on the installation position.

The plates are connected by a fold, which gives a severalfold 
material thickness at air entry and exit.
The corners of the exchanger package are sealed into espe-
cially rigid aluminium extrusions in the casing with a sealing 
compound. The side walls of aluzinc sheet steel are bolted 
tightly to these extrusions. 
All performance data is Eurovent-certified by Eurovent and 
RLT (TÜV Süd). Dry temperature efficiencies up to 80 % can 
be achieved. The exchangers are resistant to up to 2500 Pa 
pressure difference between the air streams.
A hygiene certificate of ILH Berlin (institution of air hygiene) 
confirms the exchangers suitability for use in general air 
handling systems as well as in hospitals.

Series
■ Series V (standard): 

Aluminium plates, extruded aluminium sections and 
aluzinc sheet steel; silicone-free; resistant to temperatures 
up to 90 °C.

■ Series T (high-temperature): 
Aluminium plates, extruded aluminium sections and 
aluzinc sheet steel; special sealing agent, resistant to 
temperatures up to 200 °C.

■ Series G (corrosion-protected): 
All components (aluminium plates, extruded aluminium 
sections and aluzinc sheet steel) coated; silicone-free; 
resistant to temperatures up to 90.

■ Series C (coated casing, bear plates): 
Bear aluminium plates, coated extruded aluminium 
sections and aluzinc sheet steel; silicone-free; resistant to 
temperatures up to 90 °C.

■ Series D (bare casing, coated plates): 
Coated aluminium plates, bare extruded aluminium 
sections and Aluzinc sheet steel; silicone-free; resistant to 
temperatures up to 90 °C.

■ Series Q (only 1 exchanger coated): 
In series Q twin exchangers, one of the two exchangers 
corresponds to series V and the other exchanger is series 
G.

Construction types
A distinction is made between the following construction 
types:
■ Individual exchangers (standard)
■ Twin exchangers: The plate heat exchangers are supplied 

individually and are only assembled into a twin exchanger 
in the central air conditioning unit.

Options
■ A side or middle bypass suited to the exchanger package 

is built into the casing.
■ A side or middle recirculation bypass suited to the 

exchanger package is built into the casing (in the exhaust 
air stream or in the supply air stream, as desired).

■ Control dampers are positioned on the casing before the 
exchanger face and the bypass; resistant to temperatures 
up to 80 °C. These consist of galvanised sheet steel 
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(powder-coated for series G and C). The geared drives 
are high-grade plastic and arranged outside the airflow in 
a closed casing. Leaktightness class 2 in accordance with 
EN 1751.

■ The exchanger is suitable for horizontal installation (plates 
arranged horizontally).

■ Hoval Enventus leakage test.
■ Adapter for actuator for inside drive of the control 

dampers.

13.3 Design F

Hoval Enventus crossflow plate heat exchanger for heat 
recovery, consisting of exchanger package and casing: 
The exchanger package consists of aluminium plates with 
V-shaped spacing ribs; condensate drainage is possible in 
every direction, depending on the installation position.
The plates are connected by a fold, which gives a severalfold 
material thickness at air entry and exit.
The corners of the exchanger package are sealed into espe-
cially rigid aluminium extrusions in the casing with a sealing 
compound. The side walls of aluzinc sheet steel are bolted 
tightly to these extrusions. 
All performance data is Eurovent-certified by Eurovent and 
RLT (TÜV Süd). Dry temperature efficiencies up to 80 % can 
be achieved. The exchangers are resistant to up to 2500 Pa 
pressure difference between the air streams.
A hygiene certificate of ILH Berlin (institution of air hygiene) 
confirms the exchangers suitability for use in general air 
handling systems as well as in hospitals.

Series
■ Series V (standard): 

Aluminium plates, extruded aluminium sections and 
aluzinc sheet steel; silicone-free; resistant to temperatures 
up to 100 °C.

■ Series T (high-temperature): 
Aluminium plates, extruded aluminium sections and 
aluzinc sheet steel; special sealing agent, resistant to 
temperatures up to 200 °C.

■ Series G (corrosion-protected): 
All components (aluminium plates, extruded aluminium 
sections and aluzinc sheet steel) coated; silicone-free; 
resistant to temperatures up to 100 °C.

■ Series C (coated casing, bear plates): 
Bear aluminium plates, coated extruded aluminium 
sections and aluzinc sheet steel; silicone-free; resistant to 
temperatures up to 100 °C.

■ Series D (bare casing, coated plates): 
Coated aluminium plates, bare extruded aluminium 
sections and aluzinc sheet steel; silicone-free; resistant to 
temperatures up to 100 °C.

■ Series Q (only 1 exchanger coated): 
In series Q twin exchangers, one of the two exchangers 
corresponds to series V and the other exchanger is series 
G.

Construction types
A distinction is made between the following construction 
types:
■ Individual exchangers (standard)
■ Twin exchangers: The plate heat exchangers are supplied 

individually and are only assembled into a twin exchanger 
in the central air conditioning unit.

Options
■ A side or middle bypass suited to the exchanger package 

is built into the casing.
■ A side or middle recirculation bypass suited to the 

exchanger package is built into the casing (in the exhaust 
air stream or in the supply air stream, as desired).

■ Control dampers are positioned on the casing before the 
exchanger face and the bypass; resistant to temperatures 
up to 80 °C. These consist of galvanised sheet steel 
(powder-coated for series G and C). The geared drives 
are high-grade plastic and arranged outside the airflow in 
a closed casing. Leaktightness class 2 in accordance with 
EN 1751.

■ The exchanger is suitable for horizontal installation (plates 
arranged horizontally).

■ Hoval Enventus leakage test.
■ Adapter for actuator for inside drive of the control 

dampers.
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Symbol Unit Term
A m² Exchanger surface area

b mm or m Width of the exchanger package

d mm Plate thickness

h kJ/kg Enthalpy

k W/m²K Heat transmission

QHRS kW Recuperation power

t K or °C Temperature

α W/m²K Heat transfer rate

ηt % Temperature efficiency
 

  t22 − t21ηt	 =	 	 ⋅ 100
  t11 − t21

RH % Relative humidity

λ W/mK Heat conductivity

ζ – Drag coefficient

Index

…11 
…21
…12
…22

Extract air 
Fresh air
Exhaust air
Supply air

Fresh air
t21, RH21

Supply air
t22, RH22

Extract air
t11, RH11

Exhaust air
t12, RH12

Explanation of symbols



The recirculation bypass 
replaces the mixed air section 

in the ventilation unit

Corner section sealing  
with permanently elastic 

sealing compound

Tight fold connections 
for good stability and 

leaktightness

High temperature 
 efficiency due to special 

profiling of the plates

Design S
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Innovative solutions for all applications

Do you need to fulfi l specifi c requirements? Hoval Enventus 
will tailor the solution for you. Our specialists will, for 
example, implement special applications for regions with 
high outdoor air temperatures and humidity. The Hoval 
Enventus CASER designing program is also available for 
effi ciently dimensioning heat exchangers to meet your own 
specifi cations.

Rotary heat exchangers

Hoval Enventus is able to deliver the appropriate rotary heat 
exchanger for all applications – from small aluminium rotors 
for comfort ventilation systems to large fi ve-metre segmented 
rotary heat exchangers. We also supply a broad range of 
products for industrial and marine applications, including 
corrosion-resistant rotors.

Plate heat exchangers

Hoval Enventus plate heat exchangers are air-to-air heat 
exchangers made from high-quality aluminium. They are 
used to recover energy in air handling systems and process 
engineering. The performance for every desired application 
may be adapted by modifying sizes and plate spacing.

Responsibility for energy and environment
Hoval Enventus is one of the world's leading providers of plate and rotary heat 
exchangers with 70 years of experience in the industry. We are today already 
manufacturing and developing components and solutions for the demands of the 
future. Hoval Enventus is your reliable partner for technically superior energy-
recovery solutions to meet the demands of today and tomorrow.

Hoval Enventus Plate Heat Exchangers
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