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SUBSTANCES DISSOLVED IN WATER

QUALI DANNI PROVOCANO LE IMPURITÀ

IL FILTRO DEFANGATORE....

...MAGNETICO

ESEMPI DI INSTALLAZIONE

188 - FILTRO DEFANGATORE MAGNETICO COMPATTO

188S - DEFANGATORE MAGNETICO MULTIFUNZIONE



In heating systems the presence of impurities is often due to complex problems, which can cause serious 

damage to the parts and the components installed.

A commonly-used solution in recent years has been the mechanical filtration system: the filtering action of a 

stainless steel mesh ensures that impurities are retained within special filters (known as Y-filters). The impurities 

are thus prevented from circulating inside the pipe system. 
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Y STRAINER

Cartridge: stainless steel

Water flow

Ease of installation and relatively low cost has been key to the commercial success of the Y filter. However, there 

is are technical limitations to the use of these filters.

Their very compact size means they cannot hold back high levels of impurities. They are also unable to block 

impurities whose outer diameter is less than the filtration mesh installed.

Considering that the typical filtering section of stainless cartridges is never less than 50 µm, it is clear that these 

devices can optimally block solid suspensions such as rust and sand, but cannot stop particles such as iron 

oxides (which measure less than 1 µm).

For this reason, special filtering components – called dirt separators – have been developed to optimally protect 

heating systems.

They combine the advantages of mechanical and decantation filtration techniques and are capable of eliminating 

all solid impurities present in a heating system.

Before describing the characteristics of the dirt separator, we shall briefly explain which substances, when 

dissolved in water, can cause serious damage to systems and their components.
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The most feared outcome is surely corrosion, as it affects the 

system and all its components. 

In general terms, corrosion causes the formation of magnetite, 

the characteristically dark-coloured sludge found inside old 

heating systems. 

It is the magnetite, itself a form of iron oxide, that causes the 

corrosion, producing a substance that feeds off itself and which 

can lead to serious damage in the system.

If we consider that a magnetite particle has an average diameter 

of around 0.5 µm, a normal filter is clearly unable to block this 

substance and prevent the proliferation of the corrosion already 

taking place.

SUBSTANCES DISSOLVED IN WATER
These substances can have three origins:

• Caused by corrosion that develops within a system

• Arising from solid residues released during the construction and/or maintenance of a system

• Contained in the water used to fill a system

Impurities are divided into two groups:

• Oxides (usually iron oxides)

• Suspended substances (usually sand and rust)

These impurities may give rise to phenomena that are mechanical in nature (deposits) or chemical-physical 

(corrosion by differential aeration).

MAGNETITE
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Below is a list of the kinds of damage that can be caused by dissolved impurities in the water:

WHAT DAMAGE DO THE IMPURITIES CAUSE?

Non-optimal operation of the control valves (mixing valves, thermostatic valves, etc.) 

Impurities sediment forbids the correct closing
and the valve seat leaks.

Malfunctioning and failure of circulators installed in pump units and in boilers

Impurities sediment blocks the circulator impeller.

Decrease in efficiency of heat exchangers 

Heat exchanger with top efficiency Heat exchanger with reduced efficiency
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Decrease in efficiency of heating radiators 
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Heating radiator with top efficiency Heating radiator with reduced efficiency

 Reduction or blockage in the circulation of heat transfer fluid in the pipes

Clean pipe Clogged pipe

It is worth highlighting a particular issue that has spread in recent years.

The need for compliance with the new standards for energy saving and consumption reduction (now 

governed by Europe-wide legislation and no longer limited to the initiatives of individual countries), has 

greatly boosted the popularity of condensing boilers.

These boilers should, however, only be installed in systems in which the heat transfer fluid is kept sufficiently 

clean over time.

If this is not case, the presence of impurities would ultimately block the small transit channels in the heat 

exchangers, with damaging consequences. The first manifestations would be problems of noise, then a 

decrease in boiler efficiency (with a consequent increase in costs for the owner) and, in the most serious 

cases, overheating of the heat transfer fluid and the subsequent deterioration of the walls of the heat 

exchanger.

For this reason, it is essential to keep the heating system as clean as possible, also to protect and maintain 

the boiler, which is a component of major importance.

Scambiatore pulito Scambiatore incrostato
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In order to avoid the problems described in the previous paragraph, it is necessary to install a dirt separator.

But what is the basic principle of its operation?

The dirt separator exploits the fact that the impurities have their own specific weight and can be pushed 

towards the bottom of the decantation chamber. Here, they can be expelled by means of a drain cock.

THE DIRT SEPARATOR

The essential feature of this component is a sufficiently wide decantation chamber that allows the impurities 

to be deposited on the bottom, out of reach of the flow of the heat transfer fluid as it passes through. If this 

were not so, the dirt separator would not be able to retain the solid particles and they would continue to 

circulate in the system.

The decantation of impurities is enabled by two forces:

• Centrifugal force. The impurities are forced to pass through a filter component, whose function is to 

accelerate the speed of the fluid. In this way the impurities are thrown rapidly towards the external walls 

of this component, before suddenly halting and then falling to the bottom of the decantation chamber. 

This principle (known as the cyclonic effect) can be used when the filters are sufficiently large in size.

• Gravitational force. The heat transfer fluid, laden with impurities, is forced to pass through a section of 

the filter designed to slow down the flow speed (e.g. an increase in diameter). The reduced flow speed 

causes the impurities to fall to the bottom of the decantation chamber. This principle is adopted in the 

case of small-sized filters, where there is not enough space to implement a cyclonic effect (through the 

principle of centrifugal force).

Filter chamber

Drain cock

Stainless steel mesh

Magnet

Compact model

Filter chamber

Drain cock

Magnet

Standard model

Stainless 
steel mesh
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To optimise the effect of the dirt separator

• a stainless steel cartridge is added,  with the purpose of providing an initial barrier against the 

solid particles of the largest diameter. The cartridge acts from the first passage of fluid and traps the 

coarsest impurities. Larger-sized dirt separators are in fact equipped with two stainless steel cartridges, 

possessing two grades of filtering, (usually 500 µm e 800 µm). The cartridge with the smaller filtering 

mesh is installed immediately after the first installation. About 4 or 5 weeks later, the initial cartridge 

is replaced with the one with the bigger filtering mesh, and this will remain in the system for the entire 

useful life of the filter.

In case of compact dirt separators, it is not possible to have two degrees of filtration: the 800 µm mesh is 

most commonly used size, and this will be cleaned about 4/5 weeks after its initial installation.

For the proper maintenance of dirt separators, please refer to the technical documentation available and 

downloadable from our website www.itap.it.
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In recent years, an additional layer of filtering has been added to help the dirt separator stop impurities with 

diameters not covered by the stainless steel cartridges. Iron oxides, including magnetite, are a common 

result of corrosion in hydraulic pipes and can only be stopped with the use of magnets. In order to further 

simplify the cleaning process, this element is inserted into the decantation chamber and is protected by 

an inner sheath: it is thus possible to obtain the optimum magnetic attraction effect and at the same time 

obtain a solution that allows the rapid and serviceable cleaning of the decantation chambers.

This brings us to the most advanced form of the product: the magnetic dirt separator.

...MAGNETIC

Stainless steel mesh

Magnet
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With the magnet in position, solid impurities (such as sand and rust) and magnetite are trapped at the 

bottom of the decantation chamber. The drain cock at the bottom of the dirt separator allows the elimination 

of these impurities without the need to completely dismantle the apparatus.

The dirt separator need only be dismantled for extraordinary cleaning operations: this is a job, however, to be 

performed by specialised personnel (i.e. service centre) during the annual servicing of the heat generator. In 

this way it is possible to completely clean both the decantation chamber and the stainless steel cartridge.
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INSTALLATION EXAMPLES
Below are two installation examples: the first involves the compact dirt separator combined with a wall-

mounted condensing boiler; the second refers to a dirt separator in a central heating system, combined with 

a medium-power boiler or a heat pump.
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188 - MAGNETIC COMPACT DIRT SEPARATOR

TECHNICAL SPECIFICATIONS
Body and filter chamber in polymer
Cartridge in stainless steel AISI 304 
Stainless steel cartridge filtration degree: 800µm
Magnet in neodymium: 12000 G 
Suitable for: water or water + glycol 50% max
Maximum working pressure: 3 bar 
Max flow rate: 1,5 m3/h
Working temperature: 0 - 90 °C
Threads ISO 228: 3/4”M x 3/4” F

3/4”
A 161

B 107,2

C 79,5

D 63,3

E 15

F 38,75

G 41

H 29

SIZE PRESSURE CODE PACKING

3/4" x 3/4” 3bar/43,5psi 1880034 1

F
E
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D
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DESCRIPTION

FROM THE Y STRAINER TO THE DIRT SEPARATOR

POS. DESCRIPTION
A Filter insert

B Stainless steel mesh

C Magnet

D Filter chamber

E Body with threaded fittings with double o-rings

F Shut-off valve (heating system connection)

G Cap

H Swivel fitting (boiler connection)
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iMAG can be installed horizontally or vertically, due to its T fitting and special design. It is the only dirt 
separator allowing perfect filtration and cleaning in all positions and it is particularly easy to use.

- This device should be installed on the return boiler’s piping.
- Use a 29 mm wrench to loosen the filter chamber when required for maintenance.
- Perform routine cleaning one month after initial installation. Then, perform routine cleaning operations 
twice a year when the heating system is in use. In order to do so, remove the magnet by turning it 
90° towards the opening as shown by the arrow (clockwise), open the integrated drain valve for a few 
seconds so that any impurities in the large filter chamber will drain out.

MOUNTING POSITIONS

INSTALLATION INSTRUCTIONS

PRESSURE DROP DIAGRAM
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Clean the device as follows:
1 Close the shut-off valve upline of the desludger.
2 Extract the magnet by turning it 90° clockwise, allowing any debris to detach and deposit on the floor of 
the chamber.
3 Undo the cap covering the drain valve.
4 Connect a drain hose to the drain valve or place a container under it.
5 Open the drain valve by turning its lever.
6 Wait a few seconds, then slightly open the shut-off valve upline of the device to allow the washing water 
to flow through it and drive out the debris.
7 Once you have purged the device, close the upline shut-off valve and the drain valve, remove the hose or 
container, and restore the bottom cap.
8 Restore the magnetic insert to its seat by turning it 90° counter clockwise and re-open the shut-off 
valve.
The device should be cleaned at the following intervals:
- 1 month after initial installation;
- twice a year thereafter during the winter.
However, the cleaning interval must be suited to the characteristics of the system.

To inspect the desludger completely or clean/replace 
the filter cartridge, you can remove the cup completely 
with a normal CH 29 wrench. Lubricate the o-rings with 
EPDM compatible grease.

IMPORTANT. Before you inspect, clean or service the device, shut the generator off, close 
the shut-off valves upline of the desludger and wait for all parts to cool down.

Closing the shut-off valve. Removing the magnet 
(turn it 90° clockwise)

Opening the drain valve After a few seconds, open the 
upline shut-off valve slightly to 
wash out the interior of the unit

1 2 3-5 6

N.B.: ALWAYS REMOVE THE MAGNET BEFORE YOU REMOVE 
OR RESTORE THE COMPONENTS

INSPECTION, CLEANING AND MAINTENANCE
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188S - MAGNETIC DIRT SEPARATOR I-MAG XL

TECHNICAL SPECIFICATIONS
Polymer body.
Stainless steel AISI 304 cartridge
Neodymium magnet: 14000 G.
Maximum working pressure: 3 bar.
Maximum working temperature: 90°C.
Threads body: ISO 228 (equivalent to DIN EN ISO 228 and BS EN ISO 228);
Threads ball valve:
female connection (swiveling nut): ISO 228 (equivalent to DIN EN ISO 228 
and BS EN ISO 228);
female connection (pipeline): ISO 7/1 Rp parallel (equivalent to DIN EN 
10226-1 and BS EN 10226-1).

OVERALL DIMENSIONS

MAG-XL

SIZE PRESSURE CODE PACKING

3/4" 3bar/43,5psi 1880034S 1

1” 3bar/43,5psi 1880100S 1

3/4” 1”
A 203,5 203,5

B 155 157

C 242,5 266

D 89 89

E 136,5 136,5

F 121 133

G 3/4” 1”

A

C
F

B
G

D

E
92

G
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DESCRIPTION

POS. DESCRIPTION
A Cyclonic insert

B Magnet

C Filter cartridge

D Body

E Top cap

F Manual air bleed valve

G T-junction

H Locking collar

C

D

H

F

B
A

G

E
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The IMAG-XL can be installed horizontally, vertically or at an angle, due to its swivel fitting and locking 
collar connecting it to the line. 
L’unico defangatore che permette sempre  una perfetta filtrazione e pulizia in ogni posizione con 
particolare semplicità.

• The sludge filter should be installed on the generator’s return line.
• Always use the provided wrench to loosen or tighten down the locking collar and the cap.
• If the fluid is heavily soiled, we recommend using the 500 µm fine mesh filter to wash the system. 

Once this has been done, you can replace it with the standard 800 µm cartridge.
• Any air which accumulates in the device can be bled out using the bleed valve on the top cap.

MOUNTING POSITIONS

INSTALLATION INSTRUCTIONS

PRESSURE DROP DIAGRAM

3/4” - 1”
A - Kv (senza filtro) 6,9

B - Kv (con filtro 500/800 μm) 6,3
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Clean the device as follows:
1 Close the shut-off valves upline of the desludger.
2 Extract the magnet, allowing any debris to detach and deposit on the floor of the chamber.
3 Undo the cap covering the drain valve at the bottom of the device.
4 Connect a drain hose to the drain valve or place a container under it.
5 Open the drain valve by turning its lever.
6 Slightly open the shut-off valve upline of the device to allow the washing water to flow through it and 
drive out the debris.
7 Once you have purged the device, close the upline shut-off valve and the drain valve, remove the hose or 
container, and restore the bottom cap.
8 Restore the magnetic insert to its seat and re-open the upline shut-off valves.
The device should be cleaned at the following intervals:
- 1 month after initial installation;
- once a year thereafter
However, the cleaning interval must be suited to the characteristics of the system.

You can protect the magnet from accidental removal by 
fitting the provided seal into the slot in the end that can 
be accessed through the top cap. The seal is provided 
with a tab indicating the last date of cleaning.

IMPORTANT. Before you inspect, clean or service the device, shut the generator off, close 
the shut-off valves upline of the desludger and wait for all parts to cool down.

INSPECTION, CLEANING AND MAINTENANCE

Closing the shut-off valve Removing the magnet Opening the drain valve Opening the upline shut-off 
valve and washing the internal 

components

1 2 3-5 6

Wrench

To inspect the desludger completely or clean/replace the 
filter cartridge, you can remove the top cap completely 
with the provided wrench.
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