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1 Introduction

1.1 General

This technical information contains useful and important information
for proper dimensioning of a cascade system with wall-mounted
boilers. It describes the correct use of the complete De Dietrich
cascade systems with the modulating wall-mounted boilers MCA
45/65/90/115.

Please contact us if you have any questions or for further
information about cascade configurations.

Cascade systems Innovens Pro - MCA 45 - 115 1. Introduction
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2 General description of cascade systems

2.1 The optimum number of boilers in a cascade

In many situations it is advantageous to spread the total required heat
output over several boilers. This can be made possible by means of
a "cascade system". In a cascade configuration, heating boilers are
connected hydraulically. If the heat demand increases or decreases,
boilers are switched on or off respectively. If using a De Dietrich
multiple boiler controller or a quality building management system. It
is then important to determine the ideal number of boilers for the
cascade. The following factors need to be taken into account when
deciding on the number of boilers:

4 Investment:
When boilers are split up, the investment costs (boiler cost
including installation, fittings, pipe work, pumps and control
equipment) can work out lower or higher. However, this depends
to a large extent on the situation.

4 Reliability:
Reliability increases with the number of boilers. Research has
shown that reliability is already optimum for systems with four
boilers in a cascade.

4 Efficiency:
There is no appreciable difference in terms of efficiency between
several small or one or two larger boilers.

4 Maintenance and faults:
A larger group of engineers can service and maintain smaller
boilers.

4 Configuration:
The lightweight and compact design means that you have more
flexibility when siting the boilers. Very little floor space is required
and there is minimum load on the floor.

4 Adjustment:
When using several boilers and modulating control, the heat
output offered is virtually equal to the heat output requested.

A number of the points mentioned are dependent on the
situation and so consideration as to which solution is the
best will need to be given on a project-by-project basis.

The cascade kits are not supplied with the boilers they must
be ordered separately.

2.2 Compact cascade configurations

The boilers MCA 45/65/90/115 are particularly suitable for use in a
cascade configuration. Their width of only 50 cm means that a high
heat output level can be installed on a small wall. This big difference
becomes apparent when comparing a De Dietrich cascade system
with cascade systems using boilers from other manufacturers.

2. General description of cascade systems Cascade systems Innovens Pro - MCA 45 - 115
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For example, using 6 times a MCA 115, only approx. 3,8
m (including low loss header) wall width is required for 642
(80/60℃) kW. The boilers therefore allow an exceptionally
compact cascade configuration.

2.3 Cascade systems

For installing 2 to 6 boilers, our product range includes systems that
are very comprehensive and easy to install. The hydraulic and gas
system can be put together entirely without welding, using screw
connections, compression connections and flanges. The individual
components of the cascade systems are available for independent
cascade installation.

2.4 Hydraulic isolation: low loss header

Practical experience has shown that it is beneficial to create hydraulic
isolation between the boiler circuit and the system circuit using a low
loss header. This means that a widely varying volume flow on the
system side hardly influences the volume flow on the boiler side at
all. This also applies in reverse: a widely varying volume flow on the
boiler side hardly influences the volume flow on the system side at
all. Controlling several different groups hydraulically is therefore
significantly easier as they do not, or barely, influence each other.
This creates better overall operating conditions for the system.

2.5 Output control

The Diematic iSystem regulation allows the management of the
cascading of the boilers by power (by adding the boilers successively)
or in parallel (the boilers function simultaneously). This management
can be carried out according to the master-slave diagram where one
of the boilers is equipped with a iSystem control panel and the others
with a iniControl control panel.

Cascade systems Innovens Pro - MCA 45 - 115 2. General description of cascade systems
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3 De Dietrich cascade systems

3.1 General

In order to make it as simple as possible to create a cascade
configuration, our product range has included complete cascade
systems for years. The compact design of the boilers, combined with
the smart gas and water connection technology of the cascade
system, makes it possible to install a high heat output in a small
area. For example, using six MCA 115 boilers, only 3.8 m approx.
(including low loss header) wall width is required for 642 kW
(60/80℃). The cascade systems can be divided into 3 main groups:

4 2 to 6 boilers in a linear configuration, wall mounted.
4 2 to 6 boilers in a linear configuration, mounted on a free-standing

frame.
4 3 to 6 boilers in a back-to-back configuration, mounted on a free-

standing frame.

Please contact us for different configurations (specials).
We also provide in-depth advice on the choice of flue gas
discharge material and control engineering, including for
non-standard configurations.

3.2 Structure of cascade systems

The return, flow, and gas connections of the individual boilers are
connected using the fittings supplied by means of horizontal
connections to main pipes for return, flow and gas. These pipes are
welded onto a frame that rests on the floor and is fixed to the wall or
to a free-standing frame.
The low loss header supplied has flange connections, which can be
fitted to the left or right of the cascade main pipe as required. The
blind flanges supplied are then fitted on the other side. The gas main
pipe has a flange to which the optional gas filter can also be
connected on the left or right as required. When a gas filter is used,
a pressure loss of 3 mbar over the gas filter must be taken into
account.The minimum gas pressure after the gas filter is 20 mbar for
L gas and 17 mbar for H gas.
A common PVC condensed water discharge pipe (not supplied) can
be installed in the frame. For this purpose, holes have been made in
the frame into which this pipe can be fitted (to the left or right as
required) sloping downwards.

Any combination of boilers is possible. See the table for the
corresponding heat outputs.

3. De Dietrich cascade systems Cascade systems Innovens Pro - MCA 45 - 115
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Boiler type Useful output [kW]
50/30 °C 80/60 °C

MCA 45 43,0 40,0
MCA 65 65,0 61,0
MCA 90 89,5 84,2
MCA 115 114,0 107,0

Cascade systems Innovens Pro - MCA 45 - 115 3. De Dietrich cascade systems
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4 Cascade system components

4.1 General

The cascade systems consist of the following components:

4 Main pipes.
4 Low loss header.
4 Boiler pump.
4 Boiler connection kits.
4 Free-standing frames.
4 Accessories.

4.2 Main pipes

The main pipes consist of: main flow, return and gas pipe with wall
bracket for all boilers. The cascade systems consist of the following
components. By connecting main pipes, it is possible to extend the
system to a maximum of 6 boilers in a linear configuration or 2 x 3
boilers in a back-to-back configuration. In a linear configuration, the
rear connections must be capped off using the caps supplied. In a
back-to-back configuration with an odd number of boilers, the unused
connections must also be capped off.

Diameter flow and return pipe 65 mm:

4 Main pipes for 2  boilers with gas pipe DN 50
4 Main pipes for 3  boilers with gas pipe DN 50
4 Main pipes for 4  boilers with gas pipe DN 50

Diameter flow and return pipe 100 mm:

4 Main pipes for 2  boilers with gas pipe DN 65
4 Main pipes for 3  boilers with gas pipe DN 65
4 Main pipes for 4  boilers with gas pipe DN 65

T003254-B 

4. Cascade system components Cascade systems Innovens Pro - MCA 45 - 115

9 230413 - 7603225-01



4.3 Low loss header

The low loss headers have the following connecting flanges:

4 1 Low loss header for main pipes with diameter = 65 mm up to a
heat output of 350 kW. Connection DN 65/ DIN 2631 (4 holes)

4 2a Low loss header for main pipes with diameter = 65 mm up to a
heat output of 350 - 460 kW. Connection DN 65/ DIN 2631 (4
holes)

4 2b Low loss header for main pipes with diameter = 100 mm up to
a heat output of 460 - 642 kW. Connection DN 100/ DIN 2631 (4
holes)

4.4 Boiler pump

The cascade sets are supplied complete with pump for each MCA.
Designed for a nominal flow rate based on a design condition of
20℃ on the boiler primary side of the header.

The boiler connection kits include the required glands.

4.5 Boiler connection kits

The boiler connection kit consists of service shut-off valves in the flow,
return and gas pipes and also include the pipes between boiler and
main pipes. In a back-to-back configuration, the length of the pipes
that go to the rearmost row of boilers has been adjusted to the correct
length. It is assumed that, when an odd number of boilers are
supplied, the larger number of boilers is mounted on the front. The
service shut-off valve in the return includes safety valve, non-return
valve, filling and drain cock and expansion vessel connection. The
return valve has a T piece for additional connections (for example an
expansion vessel or calorifier).

T005113-A

1 2

Cascade systems Innovens Pro - MCA 45 - 115 4. Cascade system components
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4.5.1. Connection kit with pump

Ù Flow connection:
(1¼" female thread to boiler and 35 x 1,5  mm to main
pipe):

Ú Return connection:
(1¼" female thread to boiler and 35 x 1,5  mm to main
pipe)

ß Gas connection:
(¾" female thread to boiler and 28 x 1,5  mm to main pipe)

ç Boiler pump
1 Ball valve, overflow, non-return valve, expansion vessel

connection (¾" male thread) and filling/drain cock in
return pipe

2 Ball valve in flow pipe
3 Gas cock

4.6 Free-standing frames

The free-standing frames consist of a combination of I and/or L poles
with an intermediate frame. 1 intermediate frame is required per
boiler. The L poles have bolt holes for fixing to the floor. The frame is
equipped with a fitting bracket. L poles are only required if boilers are
mounted at the rear of the frame (for a back-to-back configuration).
Only l poles are used with linear configurations. The top of the frame
can be used as a cableway. The nuts and bolts required are included
with the delivery, along with installation instructions. Fastenings for
fixing to the floor are not included.

4.7 Accessories

4 Elbow kit for angled connection of the low loss header in 65 and
100 mm diameters.

4 Connecting flanges for system side of the low loss header.

Depending on the system resistance, it may be necessary
to switch to a larger pipe diameter after the connecting
flanges of the low loss header.

4 Modulating weather compensator iSystem.
4 Modulating controller iSystem (master). iSystem or Inicontrol

(slave).
4 Insulation for low loss header, low loss header elbow, connection

kits and main pipes.
4 Gas filters DN 50 and DN 65.
4 Gas filter extension piece (for fitting gas filter next to low loss

header) DN 50 and DN 65 (To be used when gas filter is fitted on
the same side as the low loss header + elbows or low loss header
+ insulation).

T003258-C

35 x 1.5 mm

35 x 1.5 mm 

11/4" bu 11/4" bu 3/4" bu 

28 x 1.5 mm 

1
2 

3 

T003260-A 

T003261-A 

315mm 

315mm 
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4 Adjustable legs.

4.8 Installation area and dimensions

Select the desired combination of boilers on the basis of the required
heat output. We recommend a clearance of 1 m (at least 60 cm) in
front of the units. The distance between the boilers is 3 cm. A wall
bracket is supplied for wall-mounted linear configuration. This must
be mounted at a height as specified in the installation manual supplied
with the cascade system. We recommend a clearance of at least 40
cm above the units. This distance also depends on any installation of
flue gas discharge and air supply collector pipes.

Cascade systems Innovens Pro - MCA 45 - 115 4. Cascade system components
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5 Installation drawings for cascade
systems

5.1 General

The cascade systems can be divided into 3 main groups:

4 2 to 6 boilers in a linear configuration, wall mounted.
4 2 to 6 boilers in a linear configuration, mounted on a free-standing

frame.
4 3 to 6 boilers in a back-to-back configuration, mounted on a free-

standing frame.

5. Installation drawings for cascade systems Cascade systems Innovens Pro - MCA 45 - 115
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5.2 Wall-mounted linear configuration - LW

5.2.1. Installation drawing with 2 boilers - LW

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 = 279 mm
X Distance to system return connection = 210 mm
Y Distance to system flow connection = 330 mm
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5.2.2. Installation drawing with 3 boilers - LW

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 = 279 mm
X Distance to system return connection = 210 mm
Y Distance to system flow connection = 330 mm
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5.2.3. Installation drawing with 4 boilers - LW

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 to 350 kW = 279 mm
Connection DN 65 for 350 - 460 kW = 619 mm

X Distance to system return connection
Connection DN 65 to 350 kW = 210 mm
Connection DN 65 for 350 - 460 kW = 200 mm

Y Distance to system flow connection
Connection DN 65 to 350 kW = 330 mm
Connection DN 65 for 350 - 460 kW = 560 mm

T005117-A

5
0

0

5
0

0

2
8

4

530 231

100

1
3

0
6

2
7

0

1
5

7
6

1
4

7
6

A

B

2120OV

2090

30 500

X
Y

X
Y

< 350 kW

OV

< 350 kW

Cascade systems Innovens Pro - MCA 45 - 115 5. Installation drawings for cascade systems

230413 - 7603225-01 16



5.2.4. Installation drawing with 5 boilers - LW

A System flow; connection DN 65 or 100 / DIN 2631 (4
holes)

B System return; connection DN 65 or 100 / DIN 2631 (4
holes)

ß Gas supply connection DN 50 or 65 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

DN 65 = 619 mm
DN 100 = 633 mm

X Distance to system return connection = 200 mm
Y Distance to system flow connection = 560 mm
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5.2.5. Installation drawing with 6 boilers - LW

A System flow; connection DN 65 or 100 / DIN 2631 (4
holes)

B System return; connection DN 65 or 100 / DIN 2631 (4
holes)

ß Gas supply connection DN 50 or 65 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

DN 65 = 619 mm
DN 100 = 633 mm

X Distance to system return connection = 200 mm
Y Distance to system flow connection = 560 mm
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5.3 Free-standing linear configuration - LV

5.3.1. Installation drawing with 2 boilers - LV

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 = 279 mm
X Distance to system return connection = 210 mm
Y Distance to system flow connection = 330 mm
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5.3.2. Installation drawing with 3 boilers - LV

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 = 279 mm
X Distance to system return connection = 210 mm
Y Distance to system flow connection = 330 mm

T005121-A

5
0

0

 2
8

4

5
0

0

100

1
3

0
6

2
7

0

1
5

7
6

555

A

B

1590OV

1560

30 500

Y
X

530 231

X
Y

< 350 kW

OV

< 350 kW

Cascade systems Innovens Pro - MCA 45 - 115 5. Installation drawings for cascade systems

230413 - 7603225-01 20



5.3.3. Installation drawing with 4 boilers - LV

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 to 350 kW = 279 mm
Connection DN 65 for 350 - 460 kW = 619 mm

X Distance to system return connection
Connection DN 65 to 350 kW = 210 mm
Connection DN 65 for 350 - 460 kW = 200 mm

Y Distance to system flow connection
Connection DN 65 to 350 kW = 330 mm
Connection DN 65 for 350 - 460 kW = 560 mm
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5.3.4. Installation drawing with 5 boilers - LV

A System flow; connection DN 65 or 100 / DIN 2631 (4
holes)

B System return; connection DN 65 or 100 / DIN 2631 (4
holes)

ß Gas supply connection DN 50 or 65 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

DN 65 = 619 mm
DN 100 = 633 mm

X Distance to system return connection = 200 mm
Y Distance to system flow connection = 560 mm
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5.3.5. Installation drawing with 6 boilers - LV

A System flow; connection DN 65 or 100 / DIN 2631 (4
holes)

B System return; connection DN 65 or 100 / DIN 2631 (4
holes)

ß Gas supply connection DN 50 or 65 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

DN 65 = 619 mm
DN 100 = 633 mm

X Distance to system return connection = 200 mm
Y Distance to system flow connection = 560 mm
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5.4 Back-to-back configuration - RG

5.4.1. Installation drawing with 3 boilers - RG

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 =279 mm
X Distance to system return connection =210 mm
Y Distance to system flow connection =330 mm
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5.4.2. Installation drawing with 4 boilers - RG

A System flow; connection DN 65 / DIN 2631 (4 holes)
B System return; connection DN 65 / DIN 2631 (4 holes)

ß Gas supply connection DN 50 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

Connection DN 65 to 350 kW = 279 mm
Connection DN 65 for 350 - 460 kW = 619 mm

X Distance to system return connection
Connection DN 65 to 350 kW = 210 mm
Connection DN 65 for 350 - 460 kW = 200 mm

Y Distance to system flow connection
Connection DN 65 to 350 kW = 330 mm
Connection DN 65 for 350 - 460 kW = 560 mm
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5.4.3. Installation drawing with 5 boilers - RG

A System flow; connection DN 65 or 100 / DIN 2631 (4
holes)

B System return; connection DN 65 or 100 / DIN 2631 (4
holes)

ß Gas supply connection DN 50 or 65 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header

DN 65 = 619 mm
DN 100 = 633 mm

X Distance to system return connection = 200 mm
Y Distance to system flow connection = 560 mm
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5.4.4. Installation drawing with 6 boilers - RG

A System flow; connection DN 65 or 100 / DIN 2631 (4
holes)

B System return; connection DN 65 or 100 / DIN 2631 (4
holes)

ß Gas supply connection DN 50 or 65 / DIN 2633 (4 holes)

áà Air inlet / Flue gas discharge concentric connection
MCA 45 = 80 / 125 mm
MCA 65/90/115 = 100 / 150 mm

 Suspension points
OV Low loss header;

DN 65 = 619 mm
DN 100 = 633 mm

X Distance to system return connection = 200 mm
Y Distance to system flow connection = 560 mm
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6 Independently installed cascade systems

6.1 General

It is also possible to have an independently installed cascade system
consisting of several units. You then determine the position of the
boilers and the piping for your specific situation. To make this easier
to do, this chapter provides a summary and description of the
components to be used.
The components of the cascade systems are also available
individually for independent assembly. The boiler connection kits,
which include the unique, cast return-shut-off valve, are particularly
interesting. Because of their reasonable price and installation
measurements. The following functions are integrated in the return
shut-off valve (this makes this valve less expensive than the individual
components):

4 Service shut-off valve.
4 Safety valve.
4 Non-return valve.
4 Filling and draining valve.
4 Connection for expansion vessel.

Cascade systems Innovens Pro - MCA 45 - 115 6. Independently installed cascade systems

230413 - 7603225-01 28



6.2 Standard cascade system

1 iSystem
2 iSystem or Inicontrol
3 iSystem or Inicontrol
4 iSystem or Inicontrol
5 iSystem or Inicontrol
6 Boiler pump
7 Safety valve
8 Non-return valve
9 Manual seal
10 Air vent
11 Low loss header
12 Drain cock
13 Flow sensor (Clamp sensor or immersion sensor)
14 System pump
15 Expansion vessel
16 Outside temperature sensor

The schematic diagram of a standard cascade system is shown in the
illustration. On the first circuit (boiler side), the central heating units
are connected in parallel. The second circuit (system side) is formed
by one or more system groups.
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6.3 Dimensioning a standard low loss header

X Boiler-side connection
Y System-side connection

The low loss header serves to isolate the boiler circuit from the system
circuit. The resistance of the low loss header must be very low. The
rate of flow in the low loss header must not exceed 0,25 m/s. Please
refer to the table for the correct dimensions of a standard low loss
header.

Power range Capacity Q d D ∅ or D ⎕ H A B
kW m3/h on ΔT = 20°C " " mm mm mm mm

80 3,4 1,25 3 (DN 80) 70 x 70 280 370 510
100 4,3 2,0 3 (DN 80) 80 x 80 280 370 510
120 5,2 2,0 3 (DN 80) 80 x 80 280 370 510
140 6,0 2,0 4 (DN 100) 90 x 90 350 465 630
160 6,9 2,0 4 (DN 100) 90 x 90 350 465 630
180 7,7 2,5 5 (DN 125) 100 x 100 350 465 630
200 8,6 2,5 5 (DN 125) 100 x 100 350 465 630
220 9,5 2,5 5 (DN 125) 100 x 100 350 465 630
240 10,3 2,5 5 (DN 125) 110 x 110 350 465 630
260 11,1 2,5 5 (DN 125) 110 x 110 350 465 630
280 12,0 2,5 5 (DN 125) 110 x 110 350 465 630
300 12,8 2,5 6 (DN 150) 120 x 120 440 580 770
320 13,8 2,5 6 (DN 150) 140 x 140 440 580 770
360 15,5 2,5 6 (DN 150) 150 x 150 440 580 770
400 17,2 2,5 8 (DN 200) 160 x160 440 580 770
440 18,9 3,0 8 (DN 200) 170 x 170 540 720 900
480 20,6 3,0 8 (DN 200) 170 x170 540 720 900
520 22,4 3,0 8 (DN 200) 180 x180 540 720 900
560 24,1 3,0 8 (DN 200) 190 x190 540 720 900
600 25,8 3,0 8 (DN 200) 190 x190 540 720 900
640 27,5 3,0 10 (DN 250) 190x190 540 720 900
680 29,2 3,0 10 (DN 250) 210x210 650 880 1080
720 31,0 3,0 10 (DN 250) 210x210 650 880 1080
750 32,3 3,0 10 (DN 250) 210x210 650 880 1080
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6.4 Boiler and system pumps

The total output of the system pump(s) must not be more than the
joint capacity Q of the boiler pumps. Otherwise, with full take-up, the
system pump will pump part of the system return water straight to the
system flow. This means that the flow temperature to the system will
be lower than the flow temperature from the boilers. In addition, the
selected system pump must be able to overcome the hydraulic
resistance from the system. We have boiler pumps available for each
boiler sized for nominal flow rate based on a design condition of 20℃
∆T on the boiler primary side of the header.

4 Typical pump MCA 45 Grundfos UPS 25-70
4 Typical pump MCA 65 Grundfos UPS 25-70
4 Typical pump MCA 90 Grundfos 25-80 (setting II)
4 Typical pump MCA 115 Grundfos 25-80 (setting III)

Actual pump supplied may be different to that listed but with
a similar duty.
The pump will be more than adequate for the cascade
configurations illustrated and the De Dietrich cascade
systems
Also, parameter 47 must be set to 25 for the MCA 115

The boiler resistance for the MCA 45/65/90/115 is shown in the
graphs.
MCA 45

ΔP Boiler resistance

M3/h Flow rate

MCA 65

ΔP Boiler resistance

M3/h Flow rate

MCA 90

ΔP Boiler resistance

M3/h Flow rate
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MCA 115

ΔP Boiler resistance

M3/h Flow rate

6.5 Non-return valve

Install (spring-loaded) non-return valves in the boilers’ return pipes to
avoid water flowing back to the boilers that are not in operation. This
means that a boiler that is not operating is hydraulically switched off,
thus avoiding undesired heat loss.

6.6 Overflow valve and manual seals

Install a safety valve between the manual seal and the unit to protect
against an unacceptably high pressure. The overflow valve must be
connected to the condensate drain with an open connection.

6.7 Expansion vessel

Fit an overflow valve for each boiler in the cascade system. You do
not have to equip each boiler with an expansion vessel, a central
expansion vessel may be used. This must be installed in the return
pipe of the system side. In this case, it must only be possible to shut
off the expansion vessel using special tools (see regulations). When
using an indirectly heated calorifier on one or more boilers, this/these
boiler(s) must have an additional expansion vessel. This also applies
if part of the system is isolated by means of a heat exchanger.

6.8 Configuration and mounting

Select the desired combination of boilers on the basis of the required
heat output. The boilers can be installed next to each other or back
to back. Mount the boilers level on a sufficiently strong wall or
mounting frame. We recommend a clearance of 1 m (at least 60 cm)
in front of the units. Since all components are accessed from the front,
only minimal clearance is required on the left- and right-hand sides.
A clearance of at least 1 cm between units is recommended to ensure
that the front panel opens easily. We recommend a clearance of at
least 40 cm above the units. To determine the clearance below the
boilers, the dimensions of fittings, connection pipes and low loss
header must be taken into account.

T003293-A

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

0 1 2 3 4 5 6 

250 

4,61 

∆
p

 [
m

b
a

r]

 [m3/h]

∆T = 20K 

Cascade systems Innovens Pro - MCA 45 - 115 6. Independently installed cascade systems

230413 - 7603225-01 32



7 Gas connection

7.1 General

The boilers are suitable for use with all types of natural gas and
propane category II2H3P. Connect the boilers to the gas mains in
accordance with the applicable regulations. For the MCA boilers, the
gas connections are at the bottom of the boiler and are ¾" male
thread. There must be a main gas cock close to the boilers. Install
gas filters in the gas supply pipe to avoid contamination of the gas
multiblocks. When cascade systems are used, manual seals for the
gas pipes are included for each boiler. A gas filter for the gas supply
pipe is available as an accessory.

7.2 Gas pressures

The required inlet working pressure per boiler is 17 to 30 mbar. The
boiler is preset in the factory to operate on natural gas G20 (Gas
H). Do not modify these factory settings unless absolutely
necessary.. For propane operation, see the installation service
manual for the boilers concerned. The usual inlet pressure for
commercial propane (37-50 mbar) can be used.
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8 Connections for the air and exhaust pipes

8.1 General

The boilers can be used in room-ventilated or room-sealed
operation. The room-open version extracts the necessary combustion
air from its environment. In this case via an air supply opening at the
top of the boilers. By installing an air supply pipe on the air supply
opening, you obtain a room-sealed system.

8.2 Individual flue gas discharge

If there is insufficient height for a joint flue gas discharge and/or air
supply, individual roof feed-throughs can be fitted. For room-sealed
systems, the individual roof feed-throughs must be installed at the
same height on flat or sloping roofs. This avoids flue gases from one
boiler being taken in by another boiler. From an aesthetic point of
view, the individual roof feed-throughs can be placed within a single
feed-through construction. Recirculation problems may arise where
discharge takes place into recesses and in the vicinity of rising walls.

If in doubt, please contact us.

8.3 Joint flue gas discharge

If there is sufficient height, a collector system can be used (not
supplied by us). In the design of the collector system, a distinction is
made between a series or parallel configuration. This document only
covers the series configuration.
In series configurations, individual boilers are connected directly to a
horizontal collector, which then continues on to the vertical section.
An advantage of this configuration is that only one (room-ventilated
operation) or two (room-sealed operation) collector pipes run
immediately above the boilers. It is also possible to link several boilers
under overpressure on the flue gas side: This results in smaller
diameters of the flue gas discharge pipe. For this purpose, the MCA
boilers have an integrated flue gas non-return valve as standard. This
creates a considerable saving on the cost of a combined flue-gas-
discharge system with several boilers switched in a cascade.
¼ Consult our Technical department about this.

Cascade systems Innovens Pro - MCA 45 - 115 8. Connections for the air and exhaust pipes

230413 - 7603225-01 34



8.4 Material requirements

When combining different metals, these must be galvanically
isolated. Galvanic isolation (rubber inlay) is also required when using
brackets made from a different metal. Fit the flue gas discharge pipe
so that it has airtight and watertight joints and connections.
Flue gas discharge material

Because the flue gases condense, the flue gas discharge must not
be connected to a brick duct. In situations of this kind, always use a
lining tube.

Depending on the design, the following materials may be used:

Material

A rigid wall(1)

Thick aluminium wall Approval according to EN-1856-1
Stainless steel Approval according to EN-1856-1
Synthetic material T120 Approval according to Gastec

QA or KOMO

Flexible(1)
Stainless steel Approval according to EN-1856-1
Synthetic material T120 Approval according to Gastec

QA or KOMO
(1) The sealing must conform with pressure class 1

External components must always be insulated.

Air inlet equipment

Depending on the design, the following materials may be used:

Material
A rigid wall

aluminium/Stainless steel/Synthetic material
Flexible

If condensate forming on the air supply collector is
problematic, it must be insulated so that it is steamtight.

8.5 Condensate drain

Because the flue gases condense in the discharge system,
condensed water develops and must be discharged. As a rule of
thumb, we anticipate a maximum of 1 litre of condensed water per
m3 of natural gas consumed. In practice, this amounts to:

4 approx. 5 litre of condensate per hour for the MCA 45.
4 approx. 7,5 litre of condensate per hour for the MCA 65
4 approx. 10 litre of condensate per hour for the MCA 90
4 approx. 12,5 litre of condensate per hour for the MCA 115

In addition to the condensate drain on each individual boiler, in the
case of a joint flue gas discharge, an additional condensate collector
must be placed at the bottom of the vertical duct. When using different
materials, the condensed water must be discharged separately for
each section in a single type of material. Discharge the condensed
water directly into the drain using a syphon. Make an open connection
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with the drain. Condensed water must not be discharged into
gutters: This prevents freezing and corrosion of the materials
normally used for gutters. Horizontal sections in the flue gas
discharge must slope down (5 cm/m) towards the boilers. Fit the
individual boilers to the joint flue gas discharge so that no condensate
can flow back into the boilers.
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9 Exploded view

9.1 Exploded view
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Markers Description Part
1001 Set of main pipes 100-4 1
1001 Set of main pipes 100-3 1
1001 Set of main pipes 100-2 1
1001 Set of main pipes 65-4 1
1001 Set of main pipes 65-3 1
1001 Set of main pipes 65-2 1
1002 Low loss header DN 65 1
1002 Low loss header DN 100 1
1003 Gas supply pipe DN 65 1
1003 Gas supply pipe DN 50 1
1004 Elbow DN 65 1
1004 Elbow DN 100 1
1005 Gas filter DN 65 1
1005 Gas filter DN 50 1
1006 Connecting flanges DN 100 1
1006 Connecting flanges DN 125 1
1007 Blind flange DIN 2527 / DN 100 1
1007 Blind flange DIN 2527 / DN 65 1
1008 Blind flange DIN 2527 / DN 50 1
1008 Blind flange DIN 2527 / DN 65 1
1009 Sealing plate ∅ 100 10
1009 Sealing plate ∅ 65 10
1009 Gasket ring ∅ 125 10
1009 Gasket ring ∅ 100 10
1010 Gasket ring ∅ 50 10
1010 Gasket ring ∅ 65 10
1011 Wall-mount bracket LW 2 1
1011 Wall-mount bracket LW 3 1
1011 Wall-mount bracket LW 4 1
1012 Stand at right angles 1
1013 Stand 1
1014 Assembly frame horizontal 1
1015 Height adjustment 1
1016 Washer ∅ 8,4 mm 25
1017 Screw M8 x 70 20
1018 Bolt M16 x 50 20
1019 Bolt M12 x 45 20
1020 M8 nut 20
1021 Washer ∅ 17 mm 20
1022 Washer ∅ 13 mm 20
1023 M16 nut 20
1024 M12 nut 20
2001 Pump Grundfos 25-60 , 25-70, 25-80 1
2002 Spring-loaded 3-way valve (24 volt, 2-wire) 1
2003 Return cock 1
2004 Gas cock 1
2005 Flow cock 1
2006 Set of insulation parts LV/LW 1
2007 Set of insulation parts RG 1
2008 Insulation parts for low loss header 1
2009 Insulation for elbow 1

9. Exploded view Cascade systems Innovens Pro - MCA 45 - 115

39 230413 - 7603225-01



Markers Description Part
2010 Boiler connection kit/main pipe for back-to-back configuration 1
2011 Set of pipes LV/LW including connections 1
2012 Calorifier connection kit including 3-way valve 1
2013 Gasket ring ∅ 44x32x4 10
2014 Gasket ring ∅ 44x32x3 10
2015 Gasket ring ∅ 38x25x3 10
2016 Screw coupling 1" - 1¼" 1
2017 Screw coupling 1¼" - 1½" 1
2018 Screw coupling 1¼" - 1½" 1
2019 Cap set 1
2020 Union nut 1½" 10
2021 Union nut 1¼" 10
2022 Compression ferrule 28 mm 10
2023 Compression ferrule 35 mm 10
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