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I
Boiler scale effect
From chemical point of view waters used by household and industrial consumers are solutions of various salts – mainly including calcium salt and magnesium salt. Their presence is related to a phenomenon called water hardness. As a result of heating, water looses balance causing precipitation of sparingly soluble salts – mainly of calcium and magnesium carbonates. Those salts form crystalline deposits, commonly named boiler or water scale, and are firmly adjacent to metal walls of pipelines and elements of systems. Harmfulness of this effect manifests itself in the following various forms:
•
Due to thermal conduction of scale approx. 20 times weaker than of steel, it raises energy consumption and therefore causes huge energy losses. A layer of boiler scale as thin as 1 mm results in the energy losses at the level of 8-10% (figure no. 1.).
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Figure No. 1 – Dependence of energy losses on thickness of boiler scale on devices’ walls

· Scale gathered on surfaces of heating devices causes overheating of their walls, ending up with frequent failures, e.g. of heaters of electric boilers, washing machines, etc.
· Lower flowability inside pipes raises energy demand required for pumping of water.
· Boiler scales of water origin result in existence in the water of mechanical impurities that destroy heating fittings (heat meters, valves, lamellar exchangers).

It is difficult to imagine overall economical loss caused by boiler scales present in thousands of kilometres of systems and installations operating all over the world. Fuel and energy prices, rising constantly, force to search savings and make operational services focused on methods of prevention from furring up of boiler scales.
II. CHARACTERISTICS OF WATER MAGNETIC TREATMENT METHOD
There are several methods of prevention from forming the boiler scales known there. Chemical methods are the most popular. Some of them result in good effects, however they all represent many disadvantages. First to say, they require expensive chemicals harmful for natural environment. Magnetic treatment of water is an effective method of the systems’ protection from the effect of boiler scale. It represents the following advantages:
· easy application and practically insignificant costs related to services required for devices serving magnetic treatment of water,

· ecological cleanness,

· no use of electrical energy,
· no constant technical supervision.
Magnetic conditioning does not change chemical composition of water, so its organoleptic features stay unchanged. This method, used in old systems, slowly disintegrates the existing boiler scales. Results of executed laboratory and operational tests show that sediments precipitate in the entire mass of water exposed to magnetic field operation – and not only on metal walls of systems and devices.
Crystals are fine and void of tendency to conglomerate and cement. Water originated sludge becomes a delicate and easy to remove mud, but not a hard scale. Changes in a crystalline form of the deposits caused by the magnetic treatment, before and after the water has passed the magnetic field, are captured on microscopic photographs with a 500x enlargement They are presented on figure no. 2.
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Figure No. 2 – Microscopic picture of common boiler scale crystals

The same crystals – precipitated from water exposed to operation of magnetic field
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Figure No. 3 – Impact of magnetic field on creation of water scale
1. Water not conditioned with magnetic method applied
2. Water exposed to operation of magnetic field
3. Water exposed to iron removal and operation of magnetic field
Empiric research executed in laboratory and industrial conditions unquestionably proved positive results of magnetic conditioning of water.
Physical picture of phenomena taking place in water against operation of the magnetic filed have been explained in a hypothetical way. In our opinion, the processes may be presented as the following:
Water is a polar liquid and dipoles make its singular particles. Close presence of negative and positive charges causes interactions – in this case, a specific hydrogen-bridge is formed between oxygen atoms of negative poles and hydrogen atoms of positive charges. Their presence follows to associations of water molecules into large conglomerates, making “dielectric islands”, to name them.
The hydrogen bonds may be decomposed and rebuilt against thermal movement, however, from statistical point of view, association of the water molecules is a continuous process. Against the electric field operation, even such insignificant one as magnetyzer creates, the conglomerates are put in order and continue join each other to create larger clusters, called electrets.
As a result of the ordered state of dipole molecules’ moments, a constant electric field operates around the electret. The electret captures ionized molecules of opposite values from its environment and quickly becomes neutral. Time of this process is expressed in microseconds. This means that the formed electrets become neutral as a result of acceptance of the opposite value charges, e.g. of Ca+2, within a number of microseconds (μs).The created structure of neutralized electret keeps its qualities for quite a long time after it has left the magnetyzer’s magnetic field – the feature is called “magnetic memory”. The process of furring up the boiler scales on heat exchange surfaces start decaying during this period of time.
III.
APPLICATION
Water conditioning magnetyzers of MI type are used in systems where heating or cooling of water take place. Dozens of thousands of MI type magnetyzers have been installed in heating and cooling systems, in building engineering, industry and on vessels. They should be installed first of all to protect the following equipment:
· water boilers and steam boilers,

· pipeline systems,

· heat exchangers,

· funnel radiators and sprinklers,
· radiators of engine generators, compressors, induction furnaces,
· water supply systems,
· distillery devices,

· glass packaging washing machines.
The magnetyzers find broad applications in household systems. They should be installed in the following systems:
· central heating installations,
· hot operational water installations,

· pipes supplying flow-through water heaters, washing automats and dish-washing machines.

IV.
Technical characteristics of MI type magnetyzers
Research over construction and operational effectiveness of magnetyzers, conducted by Infracorr for many years, allowed creation of type series of devices representing quality and operational efficiency comparable to products of famous world-wide manufacturers.
The device serving water magnetic conditioning – MI type magnetyzer – consists of the following two basic elements:
· steel, cylindrical casing with flange or threaded connections,

· magnetic pile.

The magnetic pile, made of immovable magnets, generates magnetic field of constant magnetic displacement.
The magnetyzers’ steel elements are protected against harmful action of corrosion processes with a galvanic coat.
Infracorr manufactures the following two standard types of the magnetyzers:
· Version “S” – all steel elements are preserved with galvanic zinc coats and passivated. MI-MINI and MI-0 magnetyzers are provided with separate cartoon packaging.
· Version “E” - of raised standard, equipped with additional protection against corrosion in a form of paint coat, representing high resistance to corrosive environment.
Infracorr manufactures 13 types of magnetyzers adapted to various volumes of water flow and various diameters of pipes. The MI-MINI and MI-0 magnetyzers are provided with threaded connections; the devices from MI-1 to MI-11 have flange connection points. The flanges and counterflanges are made in accordance with the standards PN-87/H 74731, DIN 2575 and DIN 2576. The magnetyzers are supplied with the counterflanges.
Basic technical data of all the magnetyzer types are given in table no. 1.
Table no. 1

	MI type
	Kind of connection
	Range of flow velocity

(m3/h) for
v = 1-2 m/s
	Overall length of device

L (mm)
	Nominal diameter of pipe

Dn (mm)
	External diameter

Dz (mm)
	Weight

(kg)

	MI-MINI
	thread 1/2" and 3/4"
	<1.4
	120
	
	6-kt35
	0.4

	MI-0
	thread 3/4", 1", 1 1/4" and 1 1/2"
	<3.6
	240
	
	73
	2.4

	MI-1
	flange
	3.6-13.5
	260
	65
	185
	19

	MI-2
	flange
	8.0-16.0
	280
	80
	200
	25

	MI-3
	flange
	11.0-22.0
	285
	100
	220
	29

	MI-4
	flange
	15.5-31.0
	317
	125
	250
	42

	MI-5*
	flange
	18.5-37.0
	340
	150
	285
	65

	MI-6*
	flange
	37.0-100.0
	377
	150
	285
	75

	MI-7*
	flange
	100.0-160.0
	385
	200
	340
	96

	MI-8*
	flange
	120.0-200.0
	417
	250
	405
	105

	MI-9*
	flange
	200.0-600.0
	476
	400
	476
	180

	MI-10*
	flange
	400.0-1000.0
	511
	500
	715
	220

	MI-11*
	flange
	800.0-2500.0
	600
	800
	1025
	300


* - Magnetyzers from MI-MINI to MI-4 are shelve products, while MI-5 to MI-11 are manufactured on special orders.
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Figure No. 4 – Example of MI-1 MAGNETYZER with flange connectio
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Figure No. 5 – Example of MI-0 MAGNETYZER with flange connection
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Figure No. 6 – MI-MINI type MAGNETYZER
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Figure No. 7 – Hydraulic characteristics of MI-MINI magnetyzer
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Figure No. 8 – Hydraulic characteristics of MI-0 magnetyzer
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Figure No. 9 – Hydraulic characteristics of magnetyzers from MI-1 to MI-5
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Figure No. 10 – Hydraulic characteristics of magnetyzers from MI-6 to MI-8
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Figure No. 11 – Hydraulic characteristics of magnetyzers from MI-9 to MI-11

V.
Conditions for effective operation of 
MI magnetyzers
1.
Water intensity of approach
Appropriate water flow velocity through the magnetic field is a basic condition for effective operation of the magnetyzers benefiting the water under conditioning. Therefore, intensity of the water flow in pipe, on which the MI device is to be installed, is the most important parameter. It should fall on the middle of flow range set for a given type of magnetyzer (table no. 1). Rate of delivery of pump sets the flow intensity in systems where water circulation is assisted by pumps.
Installation of the magnetyzer on a pipe of flow capacity beyond the range for a given MI type shall reduce the effect of magnetic treatment.
2.
Pressure
Operation of the magnetyzer does not depend on pressure of the water under conditioning. The magnetyzers may be applied for pressures higher than 1.6 MPa.
3.
Temperature
Temperature of fluid under treatment does not have impact on results of the magnetic conditioning. The magnetyzers may also be used when the temperature of the fluid exceeds 100°C.
4.
Air influence
Air acting on the water under conditioning makes faster disappearance of the magnetic treatment effect. In such cases, e.g. in open sprinkling radiators longer zones of the magnetic field operation should be applied, that is - several magnetyzers should be joined in line.
5.
Chemical composition of water
Water susceptibility to magnetic conditioning mainly depends on its hardness. Salts of calcium and magnesium and, first of all, bicarbonates, sulphates and chlorides, present in the water, cause the hardness. The hardness resulting from presence of bicarbonates is called temporary or carbonate hardness – opposite to permanent hardness, mostly caused by sulphates. They all together make total hardness. Higher is the carbonate hardness participation in the total (general) hardness of water, the better is the effect of water magnetic treatment.
The following factors may have impact on smaller effect:
· content of iron ions – above 0.5 mg/dm3,

· content of silica – above 40.0 mg/dm3,

· aeration of water under conditioning,

· total content of salts – above 2000 mg/dm3.

6.
Magnetic memory of water
Changes taking place in water under influence of the magnetic field persist for several or even few dozen of hours (see chapter II). It is a so called phenomenon of “magnetic memory”. Knowledge of this fact explains e necessity of installing the magnetyzers on return water pipelines in closed water systems; also after tanks, e.g. hydrophores in which water stays for a certain period of time.
7.
Scope of application of magnetyzers
The magnetyzers may be used to protect boilers from scales if heat surface load does not exceed 25,000 kcal/m2/h.
However, the magnetyzers may pay a role of devices supporting operation of water ionic conditioning stations for water boilers of medium and high temperatures and high-pressure steam boilers.
VI.
SELECTION OF MI SIZE
The following areas should be considered when selecting size of the magnetyzer:
1.
rate of intensity of water flow in pipeline;
Real water flow through the magnetyzer should be close to the middle of the flow range given for a specific MI type in the table no. 1.
2. diameter of pipeline on which the magnetyzer shall be installed.

The MI-0 and MI-MINI magnetyzers are manufactured with threaded connections of several sizes adapted to typical diameters of pipes used in household systems.
The flange magnetyzers are for installation on pipelines of Dn smaller or equal to the nominal diameter given for a specific MI type in the table no. 1.
VII.
INSTALLATION
Installation of magnetyzers is very easy – it consists in cutting out a pipe section and making a threaded connection (for MI-0 and MI-MINI) or flange connection. Dimensions of the magnetyzers have been given in the table no. 1.
Sets of flange magnetyzers are provided with counter-flanges with 25-mm-diameter openings. The openings should be bored to size of external diameters of the pipes on which the magnetyzers shall be installed. Then, the counter-flanges should be welded to pipe endings and join the magnetyzers via bolts. Seals are included in delivery.
The magnetyzers are to be installed on pipelines supplying equipment under protection and on pumping sides of pumps.
In single family houses the magnetyzers should be installed in the following way:
· in central heating system – on return water pipeline for boiler,
· in operational water system – after water-meter and hydrophore.
In case there is no possibility of installing the magnetyzer on supply of the operational water system, it should be mounted directly before a given device, e.g.: electric boiler, flow-through water heater, automated washing machines, etc.
It is recommended to install the MI device on a pipeline by-pass, with shut-off valves, to allow its disassembly for service without disrupting operation of the system.
Examples of systems’ schemes - with the magnetyzers installed
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Figure No. 12 – Magnetyzer installed in central heating system
Filter IFM and hydrocyclone desilter IOW have been installed to mate with the magnetyzer.
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Figure No. 13 – Magnetyzer installed in hot operational water system
Filter IFM and reticulated desilter IOW-I have been installed to mate 
with the MI magnetyzer.
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Figure No. 14 – MI magnetyzer in circulated cooling system, with filter IFM
[image: image16.jpg]cumulative vessel )
electric heater

T\Imt operational
| water

IFM

I
| supply system
= =
—_— g e
ﬁ TTT———__ ™ to central heating system
1]

boiler of central
A heating system
1 —





Figure No. 14 – Location of MI magnetyzer in systems of central heating and hot operational water in single family house – in a winter-summer arrangement
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Figure No. 15 – Location of MI magnetyzer in a system with steam boiler
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Figure No. 16 – Magnetyzer installed before

gas heater on cold water pipe
Figure No. 17 – Magnetyzer installed before automated washing machine on cold water supply pipe
VIII.
MAINTENANCE
The MI type magnetyzers do not require permanent maintenance. The magnetic pile kept clean is an operational condition for correct functioning of the device. It is especially important in a case when the water under conditioning contains iron compounds that tend to furr on the magnetizer’s pile, what makes the water treatment effect decrease.
The following actions should be undertaken to prevent from the effect occur:
a) perform periodical inspections of the magnetic pile (once a year or more frequently if contamination with iron compounds is significant),
b) proceed as follows if there are ferro-magnetic scales in the pile:
· remove the pile from the magnetyzer’s casing,

· do not disassembly the magnetic pile,

· clean it mechanically from the iron compounds,

· rinse the pile with a 3-% solution of hydrochloric acid containing 1% (by weight) of hexamine or thiourea if it is difficult to clean it mechanically,
c)
optionally, install Infracorr made magnetic filter IFM to protect the magnetic pile from the ferro-magnetic scales; the filters are to be installed before the magnetyzers and their task is to clean water from impurities of ferro-magnetic character.
IX.
DEVICES MATING WITH MAGNETYZERS
Magnetic conditioning of water results in precipitation of fine calcium carbonate muddy sludge in entire mass of water. Higher is the water hardness, more of the sludge occur. Moreover, scales existing in old systems get disintegrated after the magnetyzer has been installed. Therefore, there is a need to remove from water the forming scales. In some types of boilers this may be done during desilting processes, and in hot operational water systems – by rinsing the scales out with a strong water jet.

It is more convenient and more effective to install cleaning devices such as IOW type desilters and IFM type filters to mate with the magnetyzer.
High efficiency desilters of various types for heating systems are manufactured by Infracorr and they are available constantly. Synergic effect of the magnetic conditioning and cleaning of water may be achieved when the devices are chosen based on their technical-operational documentations.
Magnetic filters IFM make sufficient protection against the scales in heating and other systems of single family houses, where volume of water in the installation is insignificant.
Hypothetical composition of a set for water magnetic conditioning and cleaning:
· water flow intensity – Q = 7.0 m3/h,
· pipeline – Dn 50,

· admissible pressure loss Ap = 100 kPa.

MI-1 type magnetyzer is appropriate for the above-said parameters. Its flow range (see table no. 1) is of 3.6 – 13.5 m3/h, so the real Q fits its average values.
IOW-50 hydro-cyclone desilter should be used to clean the water – its flow range is of 4-8 mVh at Ap = 15-60 kPa. Reticulated-inertial desilters should be applied for low pressures available.
More detailed information regarding modes of the desilters’ selection may be found in technical-operational documentations of the devices.
X.
ECONOMICAL EFFECTS RESULTING FROM APPLICATION OF MAGNETYZERS
Yearly energy savings of 15-20% resulting from application of magnetyzers justify economical reasons for their usage. These are empirical data, obtained from analyses of energy consumption by equipment protected with the magnetyzers and compared with equipment operating in analogical environment but without the magnetyzers. It should be noted that operational savings are also achieved as a result of no necessity of cleaning the furred systems with chemicals, as well as surd effects in a form of environmental protection and industrial safety.
XI.
CERTIFICATES
· Letter COBRTIINSTAL W-2107 – application in building engineering
· Hygienic certificate PZH HK/W/0088/01/2000 z 4.04.2000, permitting application in drinking water systems
· Lloyds Register certificate, permitting application on vessels
· Construction of the magnetyzers – protected by law
XII.
SALE INFORMATION
Series of types of the magnetyzers’ various sizes may be purchased in the company’s headquarters and in its Representative Offices in Poland. Distribution of the devices takes place in over 40 Companies co-operating with INFRACORR.
We accept mail orders for MI-O and MI-MINI against prepayment, including transportation prepaid.
We offer discounts for purchasing several pieces.
XIII.
REFERENCES
1. Golden Medal – at 62nd Poznań International Fair in Poznań, Poland in 1990
2. Opinions of users, gathered within ten years of the magnetyzers sales In the years 1986-1994 the INFRACORR made magnetyzers had been installed in several hundred companies and in many single family houses. Here are some of the opinions regarding operational functions of the magnetyzers:
•
OPEC (Heat Generation and Distribution Enterprise) in Toruń, Poland, has installed over 100 magnetyzers so far. Effectiveness achieved with the magnetic water treatment applied has been confirmed. Installation of the devices in hot water centres and in boiler rooms lengthened their operating time without a necessity of performing chemical cleaning.
•
WPEC (Heat Generation and Distribution Enterprise) in Katowice, Poland, has installed the MI magnetyzers to protect ES-KA type steel smoke tube boilers. Overhauls of the boilers used to be executed every 3 months before the magnetyzers have been installed and during their operation, and now – only once a year.
Also disappearance of boiler scales has been noted in central heating system.
· WPEC (Heat Generation and Distribution Enterprise) in Włocławek, Poland, noted positive results following installation of magnetyzers for protection of ES-KA type steel smoke tube boilers against scales.
· Pharmaceutical Plant in Starogard, Poland, has installed a battery of 5 MI devices to protect SND-30 condensers from scale deposits. Effect of the magnetyzer’s operation was evident; the deposits had a form of river mud and were easy to wash out. Furthermore, it was observed that the old scale disappeared from central part of the protected system.
· Distillery Plant in Starogard, Poland, has informed us that the magnetyzers presented full operability and usefulness in a cooling system of heat exchangers of rectifying apparatus. After installation of the battery of MI magnetyzers there were no hard scale deposits there; fine and mud type impurities were the only secretion.
· Przedsiębiorstwo Przemysłu Chłodniczego, Chłodnia Leszczynki (deep freeze plant), Poland, has installed the MI devices to protect drip coolers SND-300 and boilers and exchangers of central heating and hot operational water systems. Operation of the drip coolers has been greatly improved and repair time – shortened. More sludge appeared in boilers and exchangers, and old scale deposits started to disappear after the magnetyzers have been installed.
· KGHM Polska Miedź SA (Polish Copper) in Lubin, Poland, has installed the MI magnetyzers to protect steam generators. Scales had been removed from coil pipes with chemical method applied every 3 month before they were mounted. After 21 months since the magnetyzers were installed there has been no necessity to remove scale and the coils have started operating within temperature ranges set by the manufacturer. Total decay of old scale deposits was noted after feeding pump has been disassembled and there was only a thin layer of mud easy to remove on the pump’s head. Serious savings in fuel (gas) consumption were affirmed – at the level of approx. 15%.
· Polish Ocean Lines in Gdynia, Poland installed magnetyzers on board of 
m/f “Jan Śniadecki”- in sanitary water system and in system of technological water supplying VX boiler and fuel and oil centrifuges. Installation of the magnetyzers gave visible positive results. Sediments had a form of fine sludge and no hard scale deposits were found afterwards. The old scale was observed to be systematically crumbling away.
· Zespół Szkół Rybołówstwa Morskiego (Group of Sea Fishery Schools) introduced magnetyzer on board of a training ship m/t “Emilia Gierczak” - for a steam boiler in water supply pipeline. No deposits of hard scale were noted after 3140 hours of operation; there was only some easy to remove sludge on internal surfaces. This resulted in savings on boiler cleaning which had to be done every 1200 hours of operation before the magnetyzer was installed.
· Elementary School No.4 in Ciechanów, Poland, installed magnetyzer in its boiler room to protect heating system. All the existing scales disappeared. Heating water was cleaned with magnetic filter IFM. MI-0 magnetyzer was installed in a 10 year old heating system of a single family house in Olsztyn, Poland. Overall decay of the scale in central heating boiler was noted after heating season was closed.
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Firma-Handel-Uslugi Adam Kaszuba
87-100 TORUŃ, Poland

ul. Grudziądzka 159

tel. +48 (56) 655-88-20
P.H.U. KONED Sp. z o.o.
87-800 WŁOCŁAWEK, Poland

ul. Konopnickie] 28

tel. +48 (56) 236-88-12
P.P.H.U. L1TGAR S.C.
51-419 WROCŁAW, Poland

ul. Kuropatwia 1/3

tel. +48 (71) 326-01-04
F.O.B. i C. HAKSBUD
10-449 OLSZTYN, Poland
Al. Pilsudskiego 75
P.P.U. HARK-BUD Sp. z o.o.
15-427 BIAŁYSTOK, Poland

ul. Lipowa 24

tel. +48 (85) 732-01-06
Firma Handlowo-Ustugowa ATEL
82-300 ELBLĄG, Poland
ul. Słoneczna 2 A

tel. +48 (55) 233-49-60
OPEC Sp. z o.o.
07-402 OSTROŁĘKA, Poland
ul. Celna 13
tel. +48 (29) 760-32-91
P.W. PERFEKT S.C.
22-100 CHEŁM, Poland
ul. Partyzantów 8

tel. +48 (82) 565-98-48
Z.P.H.U. PIL-GAZ
64-920 PIŁA, Poland
Al. Poznańska 93

tel. +48 (67) 212-71-55
Hurtownia Materiałów Instalacyjnych PLUS s.c.
75-213 KOSZALIN, Poland
ul. Lniana 9 B

tel. +48 (94) 341-67-52
H.H.I PLUS S.C.
70-012 SZCZECIN, Poland

ul. Bronowicka 26

tel. +48 (91) 483-69-53
Biuro Handlowe POMPAR Sp. z o.o.
44-100 GLIWICE, Poland
 ul. Kochanowskiego 36

tel. +48 (32) 231-74-39

P.P.H.U. RODEX Sp. z o.o.
15-727 BIAŁYSTOK, Poland

ul. Hetmańska 10

tel. +48 (85) 651-57-14
P.P.U.H. RURATOR s.c.
90-765 ŁÓDŹ, Poland
ul. Górnicza 38/40

tel. +48 (42) 656-11-63
B.U.H. SANI-TECH
78-100 KOŁOBRZEG, Poland

ul. Sienkiewicza 10

tel. +48 (94) 352-54-89
SANI-BUD-BIS
35-105 RZESZÓW, Poland

ul. Przemysłowa 5

tel. +48 (17) 854-72-12
S.D.S. Sp. z o.o.
80-870 GDAŃSK, Poland
ul. Chwaszczyńska 10

tel. +48 (58) 520-35-50
SUMPT Sp. z o.o.
80-557 GDAŃSK, Poland
ul. Narwicka 10
tel. +48 (58) 343-12-27
P.W. TEST S.C.
71-700 SZCZECIN, Poland

ul. Ludowa 2

 tel. +48 (91) 423-47-47
TONI S.C.
48-250 GLOGÓWEK, Poland

ul. Powstańców 33

tel. +48 (77) 373-951
WILGA Sp. z o.o.
42-300 MYSZKÓW, Poland
ul. Sikorskiego 15

tel. +48 (34) 366-03-03
INSTAL-HURT Sp. z o.o.
62-500 KONIN, Poland
ul. Poznańska 46

tel.+48 (63) 42-91-77
Representative Offices of Infracorr

CTC Gdynia Division
81-605 GDYNIA, Poland,

ul. Słoneczna 1
03-193 WARSZAWA, Poland

ul. Kowalczyka 21

20-863 LUBLIN, Poland

ul. Izerska 19

64-920 PIŁA, Poland

ul. Kossaka 110

tel. + 48 58/624 39 32, +48 58/624 25 32

tel./fax +48 58/624 69 53

e-mail: gdynia@infracorr.com.pl
tel./fax + 48 22/81128 20

tel./fax + 48 22/81120 80

e-mail: warszawa@infracorr.com.pl
tel. +48 81/742 04 97

fax + 48 81/742 04 97

e-mail: lublin@infracorr.com.pl
tel. +48 67/214 71 13

tel./fax + 48 67/214 71 14

e-mail: pila@infracorr.com.pl
LADIES AND GENTLEMEN,
Please, fill in the below questionnaire.
For several years we have been gathering opinions about operation of devices manufactured by INFRACORR – among the others, in a form of such questionnaires.
Your comments shall make precious information for research over a new generation of devices serving physical conditioning of water.
All respondents shall receive small gifts from our company. Please, fill the questionnaire in and send it to INFRACORR after a period of time not shorter than half a year starting from a moment your magnetyzer has been installed.
Thank you for your co-operation.
USER of the magnetyzer + address and telephone 
..................................


..................................
1.
Name of the device fed with water treated magnetically
..................................
2. Type of the magnetyzer installed 

3. Diameter of the pipe on which the magnetyzer has been installed 

4. Location of the magnetyzer’s installation 

distance between the magnetyzer and equipment being protected 

5. Kind of medium flowing trough 

6. Intensity of the medium flowing through (m3/h) 

temperature of the medium flowing through (°C) 

7. Date of the magnetyzer’s installation 

8. Devices mating with the magnetyzer (please, underline the proper ones): common filters, magnetic filters, stations of ionic water treatment ………………………………………………………………
9. Frequency of cleaning of the magnetyzer’s magnetic pile 

10. Total (general) hardness of water …………………………………………………....
11. Differences in grade and volume of scale/sludge before and after installation of the magnetyzer …………………………………………………………………………
12.
Have you noticed decay of old scale (?) ……………………………………………..

If so, how long did it take after the magnetyzer had been installed (?) ................................

Sender:
INFRACORR, Sp. z o.o.
Dział Sprzedaży (Sales Department)

80-423 Gdańsk, Poland

ul. Chrobrego 8

------------------------------------------------------------------------------------------------------
Please, fold it along the line, stick together with Scotch tape and send it to INFRACORR.
THANK YOU FOR YOUR CO-OPERATION!
MAGNETISM
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3. MI TYPE MAGNETYZERS

5. INSTALLATION
The magnetyzers are uncomplicated in maintenance and operationally efficient devices serving magnetic conditioning of water. They protect water systems and mating equipment from boiler scale formation. They may be applied in the following industrial systems: water and steam central heating installations, hot operational water pipelines, exchangers, cooling installations, technological water pipelines, washing machines for glass packages.
They should be used in central heating and operational water systems of households – especially to protect flow-through heaters, automated washing machines and dish-washers.
4. PRINCIPLES FOR SELECTION OF MAGNETYZERS
Appropriate water flow velocity through the magnetic field is a basic condition for effective operation of the magnetyzers benefiting the water under conditioning. That is why selection of appropriate size of the magnetyzer, to match size of the system, and of installation place, is very important. Intensity of water flow in the pipe on which installation of MI is planned should be taken into consideration when selecting the magnetyzer’s type. An optimal effect shall be achieved, when the real water flow meets middle values of the range set for a given type of the device.
INFRACORR manufactures type series of many MI sizes to allow their application in various systems.
Table containing basic technical data allowing appropriate selection

	MI type
	Kind of connection
	Range of flow velocity

(m3/h) for
v = 1-2 m/s
	Overall length of device

L (mm)
	Nominal diameter of pipe

Dn (mm)
	External diameter

Dz (mm)
	Weight

(kg)

	MI-MINI
	thread 1/2" & 3/4"
	<1.4
	120
	
	6-kt35
	0.4

	MI-0
	thread 3/4", 1",
1 1/4" and 1 1/2"
	<3.6
	240
	
	73
	2.4

	MI-1
	flange
	3.6-13.5
	260
	65
	185
	19

	MI-2
	flange
	8.0-16.0
	280
	80
	200
	25

	MI-3
	flange
	11.0-22.0
	285
	100
	220
	29

	MI-4
	flange
	15.5-31.0
	317
	125
	250
	42

	MI-5
	flange
	18.5-37.0
	340
	150
	285
	65

	MI-6
	flange
	37.0-100.0
	377
	150
	285
	75

	MI-7
	flange
	100.0-160.0
	385
	200
	340
	96

	MI-8
	flange
	120.0-200.0
	417
	250
	405
	105

	MI-9
	flange
	200.0-600.0
	476
	400
	476
	180

	MI-10
	flange
	400.0-1000.0
	511
	500
	715
	220

	MI-11
	flange
	800.0-2500.0
	600
	800
	1025
	300


Magnetyzers for pipes of diameters of Dn 250 to Dn 1000 mm are manufactured for special orders.

Installation of magnetyzers is very easy – it consists in cutting out a pipe section equal to overall length of the magnetyzer and making threaded connections (for MI-0 and MI-MINI) or flange connection. Magnetyzers from MI-1 to MI-7 are delivered with counterflanges of 25-mm-diameter openings. 
The openings should be bored to size of external diameters of the pipes on which the magnetyzers shall be installed. The counterflanges should be welded to pipe endings and then they should join the magnetyzer. The magnetyzers are to be installed on pipelines supplying equipment under protection and on pumping sides of pumps.
In single family houses the magnetyzers should be installed in the following way:

· in central heating systems – on pipelines of water returning to boilers,

· in operational water systems – after water meters and hydrophores.
In case there is no possibility of installing the magnetyzer on supply of the operational water system, it should be mounted directly before a given device, e.g.: electric boiler, flow-through heater, automated washing machine.
It is recommended to install the MI device on a pipeline by-pass, with shut-off valves, to allow its disassembly for service without disrupting operation of the system.
6. MAINTENANCE
The MI type magnetyzers do not require permanent maintenance. The magnetic pile kept clean is 
an operational condition for correct functioning of the device. It is especially important in a case when the water under conditioning contains iron compounds that tend to furr on the magnetizer’s pile, what makes the water treatment effect decrease. The following actions should be undertaken to prevent from the effect occur:
a) perform periodical inspections of the magnetic pile (once a year or more frequently if contamination with iron compounds and corrosion products is significant),
b) proceed as follows if there are ferro-magnetic scales in the pile:
· remove the pile from the magnetyzer’s casing,

· clean it mechanically from the iron compounds,

· rinse the pile with a 3-% solution of hydrochloric acid containing 1% (by weight) of hexamine or thiourea if it is difficult to clean it mechanically,

c) install, if the need arises, INFRACORR made magnetic filter IFM that protects the magnetyzer’s pile from ferro-magnetic sediments in an efficient way; it is to be installed before the magnetyzer, and 
its task is to clean water from impurities of ferro-magnetic character.
7.
CERTIFICATES
· Letter COBRTIINSTAL W-2107 – application in building engineering
· Hygienic certificate PZH HK/W/0088/01/2000 z 4.04.2000, permitting application in drinking water systems
· Lloyds Register certificate, permitting application on vessels
8.
SALE INFORMATION
Series of types of the magnetyzers’ various sizes may be purchased in the company’s headquarters and in its Representative Offices in Poland. Distribution of the devices takes place in over 40 Companies co-operating with INFRACORR.
We accept mail orders for MI-O and MI-MINI against prepayment, including transportation prepaid.
We offer discounts for purchasing several pieces.
-4-
INFRACORR
MI TYPE MAGNETYZERS
WARRANTY
1. INFRACORR guarantees good quality and failure-free operation of MI type magnetyzers provided that they are used in accordance with their assignment and recommendations covered by selection card.
2. Durability of the magnetyzer is as long as long durability of the system is. The magnetyzer is protected against corrosion. Magnetic pile generates magnetic field of constant magnetic induction for at least 20 years.
3. The manufacturer shall accept complains regarding operation of the device within 12 months from the moment it has been purchased.
4. INFRACORR guarantees free of charge repair or potential replacement of parts or entire device –
- depending on kind of encountered defect – if defects have been a result of faulty materials or production.
The repair or replacement shall be executed within 14 days from a moment a written complaint has reached the manufacturer. The replaced elements shall be subject to a 12-month warranty period counted from a date of their replacement.
5.
The Purchaser shall not have rights to place complaints in the following cases of:
· making modifications,
· using the device contrary to its assignment or making self-repairs without acceptance of the manufacturer.

MANUFACTURER
SELLER
INFRACORR Sp. z o.o.

80-423 Gdańsk, Poland

ul. Chrobrego 8
DATE OF PURCHASE
Representative Offices of Infracorr
CTC Oddział Gdynia (Gdynia Division)
81-605 Gdynia, Poland

ul. Słoneczna 1
tel. + 48 58/624 39 32, +48 58/624 25 32

tel./fax + 48 58/6246953

e-mail: gdynia@infracorr.com.pl
03-193 WARSZAWA, Poland

ul. Kowalczyka 21

tel./fax + 48 22/81128 20


łel./fax + 48 22/ 81120 80


e-mail: warszawa@infracorr.com.pl
20-863 LUBLIN, Poland

ul. Izerska 19

tel. +48 81/742 04 97


fax +48 81/742 04 97


e-mail: lublin@infracorr.com.pl
64-920 PIŁA, Poland

ul. Kossaka 110

tel. +48 67/214 71 13


tel./fax + 48 67/214 71 14


e-mail: pila@infracorr.com.pl
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1.
BOILER SCALE EFFECT
From chemical point of view waters used by household and industrial consumers are solutions of various salts – mainly including calcium salt and magnesium salt. Their presence is related to a phenomenon called water hardness. As a result of heating, water looses balance causing precipitation of sparingly soluble salts – mainly of calcium and magnesium carbonates. Those salts form crystalline deposits, commonly named boiler or water scale, and are firmly adjacent to metal walls of pipelines and elements of systems.
Harmfulness of this effect manifests itself in the following various forms:
· Due to thermal scale conduction approx. 20 times weaker than steel represents, it raises energy consumption and therefore causes huge energy loses. A layer of boiler scale as thin as 1 mm results in the energy loses at the level of 8-10 %.
· Scale gathered on surfaces of heating devices causes overheating of their walls, ending up with frequent failures, e.g. of heaters of electric boilers.

· Lower flowability inside pipes raises energy demand required for pumping of water.
· Created boiler scale of water origin makes mechanical impurities present in the water what follows to damage of heating fittings.

2.
MAGNETIC CONDITIONING OF WATER
Magnetic treatment of water is an effective method of prevention against creation of scales. Simple application and no costs related to maintenance of the devices serving magnetic conditioning of water, i.e. magnetyzers, are virtues of the method. It is ecologically clean and does not require usage of energy or chemicals. This method, used in old systems, slowly disintegrates the existing boiler scales. Magnetic conditioning does not change chemical composition of water, so its organoleptic features stay unchanged. In water treated magnetically sediments precipitate in its entire volume - not on the metal walls of systems and devices. Crystals are fine and void of tendency to conglomerate and cement. 
The sludge is delicate and easy to remove.
INFRACORR, Sp. z o.o.
C entrum Techniki Ciepłowniczej
80-423 Gdańsk, Poland, ul. Chrobrego 8

tel. +48 58/346-16-17, +48 58/141-60-07, fax +48 58/341-45-75
e-mail: listy@infracorr.com.pl, http://www.infracorr.com.pl
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