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- Introduction

0.1 - Construction: tubular heating element parts

Inactive
zone

Heating zone

|

Inactive
zone

1.- Tubular sheath

It changes based on the material to heat and the working temperature. See
attached table with some of the most standard materials sheaths, also with the
different diameter options and tube lengths

2.- Resistive coil

Resistive wire of Nickel Chrome alloy or other metals. The alloy changes
according to the type of application of the heating element. The resistive coil can
be made with one, two or three wires.

This element is the heat source.

3.- Granular insulating

Magnesium oxide electrofused with the adequate characteristics to Electricfor's
constructive thermic class. When the magnesium oxide is compacted by
lamination or compression it acquires a good thermal conductivity as well as
ensuring correct dielectric strength.

GROUP 0

C € CONFORMITY STATEMENT

4.- Seal

It protects against humidity penetrating the heating element. Five types of seal
according to Electricfor's constructive thermic class:

- Airtight seal.

- Extra airtight seal.

- Extra airtight high temperature seal.

- Porous seal.

- Porous high temperature seal

5.- Terminal

In prenickeled steel, stainless steel AISI 303 or steel.

The length of internal terminal determines the cold zone of the heating element.
6.- Connection terminal

Different types of terminal to connect to electricity supply.

7.- Insulation terminal

Ceramic or thermoplastic wallhole to ensure the dielectric strength between
tubular sheath and terminal.

- Introduction
0.2 - EC Conformity statement

Electricfor, S.A. declares that all the products described in this catalogue fulfil the requirements of the Community's Directive on Low Voltage 73/23 EEC and the
Directive on Electromagnetic Accountability 89/336 EEC. For this reason, the accepted EC standards are applied in the design and manufacture of our products,

with emphasis on:

* UNE-EN 60.335 Safety of household and similar electrical appliances - General requirements

* UNE-EN 60.335-2-9 Safety of household and similar electrical appliances - Particular requirements for toasters, grills, boilers and similar appliances.
* UNE-EN 60.335-2-15 Safety of household and similar electrical appliances - Particular requirements for appliances for heating liquids.

* UNE-EN 60.335-2-30 Safety of household and similar electrical appliances - Particular requirements for room heaters.

* UNE-EN 60.335-2-73 Safety of household and similar electrical appliances - Particular requirements for fixed immersion heaters.

* UNE-EN 60.519 Safety in electrothermal installations
* EN 60.529 Degrees of protection provided by enclosures (IP Code)

For its products destined to form part of an end appliance, Electricfor ensures the points of the standards applicable. It is the responsability of the appliance

constructor to adopt the necessary measures to fulfil the standards in force.

(1) Referring mainly to tolerances in power and intensity, leakage currents, dielectric strength, screws and connections, escape lines, distances in the air and

distances through the insulation.

1<)

earthing devices according to standards in force.

GROUP 0

systematic controls are carried out among others

Class | elements Class Il elements

* Power: +5% * Power:
-10%
¢ Dielectric strength: 1250 V - 1 min. ¢ Dielectric strength:

e Leakage current:
¢ Dimensions:

0,75 mA / kW (max. 5 mA)
General according IT15

¢ Leakage current:
* Dimensions:

The heating elements bearing the attached symbol are considered components of a final appliance which cannot in themselves guarantee protection
against electric shock in accessible metallic parts. It is responsability of the constructor of the end appliance to adopt the protection measures and/or

- Introduction

0.3 - Quality assurance

Electricfor assures in its heating elements manufacturing process the maintenance of the standards of design applied. For our standardised products, the following

=

+5%

-10%

500 V - 1 min In event of a basic insulation in normal use with a safety
extra low voltage

1000 V - 1 min for any basic insulation

2750 V - 1 min for a supplementary insulation

3750 V - 1 min for a reinforced insulation

0,25 mA

General according IT15

In products of special manufacture, the control parameters are personalised from the design according to the needs of each case

In compliance with these chapters, the measures required by the norm are carried out under normal functioning temperature. Electricfor carries out measures at the highest temperature
admitted by each product. One needs to take into consideration that if a sufficient extraction of heat of the resistance isn't guaranteed, it can exceed the maximum temperature and melt or
deteriorate. To make sure that the element, once installed on the final heater, keeps on fulfilling the EC norm you will only need to measure the temperatures of the seal and sheath in all the
situations likely to occur, whether during normal use, abnormal functioning or during overheating, and check that it remains within the limits of utilisation of the product detailed below. It is
specially advised to study the functioning without a product to heat, for example without ventilation or without being immersed in water, depending on the products. It necessary take the
adequate measures in order to avoid the resistance functioning in such conditions and inform the user of the precautions to take.

—
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0.4 - Electricfor’s constructive thermic class

The object of the Electricfor constructive thermic classes is to define a standard construction of heating elements depending on the sheath material, its maximum
permissible temperature and the type of seal. These three characteristics, and above all the sheath material, should always be chosen bearing in mind the medium
in which the element is to work.

SHEATH MATERIALS

* AISI 304L: Austenitic stainless steel. It presents optimum ability for soldering and good resistance to corrosion at room temperature. If it is kept for some time
within the critical temperature interval of 450 to 8502, an inter-crystalline precipitation of chrome carbide may occur with the consequential inter-granular corrosion.

¢ AISI 321: A specific amount of titanium is added to the components of the AISI304 with the effect of preventing formation of chrome carbide and, thus, preventing
the phenomenon of inter-granular corrosion, making this material particularly suitable for use over prolonged periods of time at critical temperature interval. It
has good resistance to formation of cinders up to 800°C

* AISI 316L: It contains an addition of 2+3% molybden that gives it greater resistance to corrosion by pitting and better performance that the previous steels as far
as low tension corrosion is concerned. Carbon content lower than 0.03% that makes it difficult for chrome carbide to form, thus increasing its resistance to inter-
granular corrosion.

* INCOLOY® 800: Refractory stainless steel with high nickel and chrome content. Good resistance to formation of cinders up to 1,100°C. It presents high
resistance to tension and good resistance to corrosion at high temperatures.

* INCOLOY® 825: This is a nickel-iron-chrome alloy with additions of molybden and copper. It offers good resistance to both reducing and rusting acids, to
corrosion due to tension, to pitting and to interstitial corrosion.

® Brand-name registered by "The International Nickel Co."
¢ COPPER (SF-Cu DIN 1787): Semi-noble metal and by nature highly resistant to corrosion by water.

* TITANIUM: Titanium is a metallic element that presents a compact hexagonal structure, it is hard, refractory and a good conductor of electricity and heat. It
presents high resistance to corrosion. Resistance to corrosion that it presents is owing to the phenomenon of passivation that it undergoes (an oxide that coats
it if formed)

TYPES OF SEAL

¢ Airtight seal: this seal does not allow moisture to enter the element, maintaining insulation values for more than five years. Sheath and seal temperature should
not exceed 300°C and 150°C respectively. If the sheath temperature exceeds 300°C or the seal temperature exceeds 150°C, insulation values decrease rapidly
and leaks appear within a short time.

* Extra airtight seal: this seal does not allow the entry of moisture into the element either, maintaining the insulation values for more than ten years. In this case,
temperature of the sheath can reach up to 600°C. If the sheath temperature exceeds 600°C or the seal temperature exceeds 150°C/250°C (according to thermic
class), insulation values decrease rapidly and leaks appear within a short time.

* Transpirable seal: When an element works at over 600°C, it consumes oxygen. [f the seal does not permit entry of such, the life of the element is reduced by

about 100 hours. Thus, a seal has been designed to allow air to enter in sufficient quantities so as to permit correct respiration of the element. However, for
proper respiration to occur, you should check that the element is halted for intervals of over 5 minutes, at least 15% of the time, and that it does not work without
stopping for over 8 consecutive hours. Stoppages can easily be those originated by mediums of control, such as thermostats, etc. in the usual way in the majority
of applications.
Due to the special conditions of this seal, on allowing the entry of air, it also allows moisture to enter, thus insulation can decrease to values of about 1 MQ and,
at the time of connecting, after a prolonged halt, transitory leaks of current may occur. These leaks may reach up to 5 mA per kilowatt during this period, then
drop to values of 0.2 mA per kilowatt until the temperature is established. In order to ensure that the leaks disappear before temperature stabilisation is reached,
and thus comply with UNE-EN-60335 standards, it must be ensured that the seal temperature is at least 110°C.

LIMITS OF USE OF THE HEATING ELEMENTS

i Tube's protection Seal Seal temperature (base)

Electricfor's = =

constructive Maximum ) ) ) Minimum temperature Maximum temperature

thermic class temperature Tube material Type Designation off on Unde; ;:gular ey e
T-175-E 175 °C Cobre E AIRTIGHT -40 °C - 150 °C 170 °C

AISI 304L or 321
T-270-E 270 °C covered by a tube of E AIRTIGHT -40 °C -- 150 °C 170 °C
Teflén®

T-300-E 300 °C AISI 304L or 321 B AIRTIGHT -40 °C - 150 °C 170 °C
T-301-E 300 °C AISI 316L E AIRTIGHT -40 °C 150 °C 170 °C
T-440-E 440 °C Titanium E AIRTIGHT -40 °C - 150 °C 170 °C
T-450-E 500 °C Steel B AIRTIGHT -40 °C - 150 °C 170 °C
T-600-S 600 °C AlSI 304L or 321 S EXTRA AIRTIGHT -40 °C - 150 °C 170 °C
T-601-S 600 °C AISI 316L S EXTRA AIRTIGHT -40 °C - 150 °C 170 °C
T-602-S 600 °C Incoloy® 800 or 825 S EXTRA AIRTIGHT -40 °C - 150 °C 170 °C
T-600-H 600 °C AISI 304L or 321 H EXTRA AIRTIGHT -40 °C - 250 °C 280 °C
T-601-H 600 °C AISI 316L H EXTRA AIRTIGHT -40 °C - 250 °C 280 °C
T-602-H 600 °C Incoloy® 800 or 825 H EXTRA AIRTIGHT -40 °C - 250 °C 280 °C
T-700-T 700 °C AISI 304L or 321 T POROUS -40 °C (*) 110 °C 200 °C 250 °C
T-750-T 750 °C AISI 304L or 321 T POROUS -40 °C (*)110°C 200 °C 250 °C
T-850-T 850 °C Incoloy® 800 T POROUS -40 °C (*)110°C 200 °C 250 °C
T-750-C 750 °C AISI 304L or 321 C POROUS -40 °C (*)110°C (**) 750 °C (**) 750 °C
T-850-C 850 °C Incoloy® 800 C POROUS -40 °C (*)110°C (**) 850 °C (**)850°C

The temperature of the tube protection is measured by a thermopar of thin wire fin and little weight sealed to the heating zone of the resistance.

(*) In porous seals, leaks may reach 5 mA per kilowatt during heating, however they remain within the limits of the values imposed by the norm when the regular
working temperature is reached and as long as the temperature of the seal reaches a minimum of 110 °C. For this reason we recommend that you do not opt for
such a seal unless absolutely necessary due to the temperature that the seal or the tube will have to reach.

(**) The maximum temperature of the sealing coincides with the maximum temperature permitted in the tube sheath. Whatever, when installing, other temperature
limitations should be kept in mind, such as the maximum temperature in the supply conductors, terminal pins, flanges, etc.

While designing the heater in which the resistors will be included, it has to be taken into account that the temperature reached by the resistors should not dangerously
affect the other parts of the heater.

In order to ensure a reasonable life expectancy, you should check the capacity of the protecting material in resisting corrosion in the real conditions created by the
machine in operation. We remind you that even stainless steel in drinking water may show signs of corrosion. For more information, see our technical sheet NTT-
4101, or contact our Technical-Commercial department. —




GROUP 0 - Introduction

0.5 - Production schedule for shielded tubular elements

Your design team partner

The experience of 75 years of manufacturing heating elements has taught us that some systems don't work because the elements don't contribute enough heat,
there is bad regulation or none at all, the materials used aren't the most appropriate ones, with the consequent risk of defects in the elements, etc. On the other
hand, we find systems that are overly large and the consequences of such: more energy consumption than required, systems that are too inertial, etc. All of these
factors lead to increased costs in your production system and even to halts in manufacturing.

At Electricfor S.A., we know that communication between customer and manufacturer is fundamental for satisfying needs as far as functioning, quality and price are
concerned. Therefore, our team of Sales Technicians, together with the client, takes stock of the situation and decides how to approach it and solve the "problem".
At the same time, the sales technicians work side by side with the Technical Office and the R+D department, improving the final product to the maximum.

We know that the Universal Solution doesn't always exist, but for Electricfor, customer service is first, that's why our Technical Office has great flexibility with the
mass produced products, and if we cannot adapt ourselves to what has been requested, our R+D department will create and design the product that best meets
your requirements.

Continuous market research and development of new products and processes (know-how) ensures that our team will always be up-to-date in new technologies in
order to be able to transmit them and incorporate them into the products we offer you.

PRODUCTION SCHEDULE FOR SHIELDED TUBULAR ELEMENTS

Standardised options of tube diameter. Round or square tube
Tube material
g64 | @8 | 085 g?;f° Q(])° o092 | o2 | o125 | o6 | 2%l 61 |76 |95
AISI| 321
3800 6800 6800 6900 6900 6600 --- 6900 6200 1450 3600 6100 3600
AISI 304L
AISI 304 3800 | 6800 6900 6200
£
£ AISI 316L 3800 6800 6800 6900 6900 --- 6900 6200 1450 3600 6000 ---
[=
£ Incoloy® 800 3800 7000 6900 6900 6600 === 6900 = 3600 6000
(=)
8 Incoloy® 825 6800 6900 | 6900
(]
:-é AISI 309S 3500 6800 === 6900 6900 === === === 6200 - 3600 = =D
E Steel 3500 7000 --- 7100 7100 --- --- --- 6400 - 3700 - -
é Copper 3900 7100 7100 5900 5900 === 6400 - 3600 6000
Titanium 6900 6850
Aluminium 500 500 =
Teflon® 6900

(*) Also in monotube up to max. length 1300 mm. See more information on page n- 93

@ Class Il monotube heating elements. General technical characteristics

Los elementos calefactores monotubo de Clase Il estan destinados principalmente para uso en aparatos domésticos que requieren de una proteccion contra
los choques eléctricos superior a los aparatos de uso industrial.

¢ Tube diameter: @16 mm

e Tube material: AISI 304 - AISI 321 - AISI 316L - ly-800 - ly-825

¢ Until max. length 1590 mm.

* Optionally, TIG welded connector of 1/2” - 1” - 1”1/4 in stainless steel or nickeled steel.
* Optionally with thermal fuse

STANDARDISED PRODUCTS

Electricfor is aware of market demands. In our constant search for total customer satisfaction, is very important to minimize the delivery time of our products. That's
why we have decided to daily expand our range of articles, standardise them and stock them, so that in a high percentage of cases we can offer immediate and
real solutions from our commercial engineering department.

SPECIAL MANUFACTURES

One of our specialities is to manufacture any kind of heating elements. We can do it from a plan or a sample, or also design a new one answering concrete needs.
In these cases our delivery dates are:

NORMAL CIRCUIT - 21 working days.
URGENT CIRCUIT - 10 working days.
HOT CIRCUIT - 4 working days. (request for specification sheet)

DESIGN CREATION - 2 to 45 working days depending on complexity.




GROUP 1

Immersion heaters, drums heaters and

accessories

1.1 - With coupling plug

Usual applications

NA/OV/T

Models as per catalogue: 733

e ¢ Steam boilers Dyeing Heating by circulation of liquids
. Water baths Liquid convection heating ¢ Fish farms
e Warming of diesel fuel radiators * Boiling vats
] i « Water heaters Towel dryers  Cooking vats
e Oil chambers Degreasing « Chemical industries
o Distillation Endqthermal or exothermal « Electromedicine...
« Cleaning reactions requiring it
General characteristics
U L e Tubular element of nickel-plated copper or * Welded with silver alloy for stainless steel tube

stainless steel AISI 321 of @8 mm
e BSP threaded plug of stamped brass °
* Polyester with fiber glass or bichromed zinc-plated  *
steel protection hood, with degree protection
against moisture IP-40. -
e Optionally, all the models with BSP thread of 1
1/2”, 2" and 2 1/2” can be supplied with aluminum -
connection box IP-66.
U-SHAPED HEATING ELEMENT WITH BRASS COUPLING PLUG

and with copper alloy for copper tube.

Standard voltage ~230 V

By request, special heating elements can be made
according to your specifications:

Material tube: AISI 316L, Incoloy®-800,
Incoloy®-825 and Titanium

Stainless steel or titanium BSP threaded
plugs.

i U Box connection range

Code in rl;im ThreaBdi: plug Watts Wicm? m.::;?al :neiog EIeCt:;lZfr?r:ii ‘t::(l)i:‘ssstrum. IP-40 (1) IP-66 ?2)

NAO0O1 170 3/4" 500 8,3 SS 0,21 T-300-E C-FE-3/4"
NA001C 170 3/4" 500 8,3 Cu 0,21 T-175-E C-FE-3/4"

NAO002 180 11/4" 500 8,3 SS 0,28 T-300-E C-MENZ Range P3
NA002C 180 11/4" 500 8,3 Cu 0,28 T-175-E C-MENZ Range P3

NA101 180 1" 500 8,3 SS 0,21 T-300-E C-MENZ
NA101C 180 1" 500 8,3 Cu 0,21 T-175-E C-MENZ

NAO003 250 3/4" 750 7,5 SS 0,24 T-300-E C-FE-3/4" = i
NA003C 250 3/4" 750 7,5 Cu 0,24 T-175-E C-FE-3/4" ]
NAO004 260 11/4" 750 7,5 SS 0,32 T-300-E C-MENZ Range P3 - |
NA004C 260 11/4" 750 75 Cu 0,32 T-175-E C-MENZ Range P3

NA103 260 1" 750 7,5 SS 0,25 T-300-E C-MENZ
NA103C 260 1" 750 7,5 Cu 0,25 T-175-E C-MENZ
NA104C 260 11/2" 750 7,5 Cu 0,30 T-175-E C-MENZ

NAO005 340 3/4" 1000 7 SS 0,28 T-300-E C-FE-3/4"
NAO005C 340 3/4" 1000 7 Cu 0,28 T-175-E C-FE-3/4"

NAO006 350 11/4" 1000 7 SS 0,35 T-300-E C-MENZ Range P3
NA006C 350 11/4" 1000 7 Cu 0,35 T-175-E C-MENZ Range P3

NA105 350 1" 1000 7 SS 0,29 T-300-E C-MENZ
NA105C 350 1" 1000 7 Cu 0,29 T-175-E C-MENZ

NAO008 520 11/4" 1500 6,6 SS 0,44 T-300-E C-MENZ Range P3
NAO008C 520 11/4" 1500 6,6 Cu 0,44 T-175-E C-MENZ Range P3

NA108 520 1" 1500 6,6 SS 0,36 T-300-E C-MENZ
NA108C 520 1" 1500 6,6 Cu 0,36 T-175-E C-MENZ

NAO10 680 11/4" 2000 6,5 SS 0,50 T-300-E C-MENZ Range P3
NAO010C 680 11/4" 2000 6,5 Cu 0,50 T-175-E C-MENZ Range P3

DOUBLE LOOP U-SHAPED HEATING ELEMENT WITH BRASS COUPLING PLUG

i i ! Box connection range
Code in rl;lm Threade: plug Watts icma m-l;l::fial V:l: E’gt Eledtrrl\zfr?r:ii (t::(l):ssstrUCt. 1P-40 (1) IP-66 S(,2)
OVo01 140 11/4" 600 71 SS 0,29 T-300-E C-MENZ Range P3 i
OVvo03 170 11/4" 800 7 SS 0,33 T-300-E C-MENZ Range P3
OVvo03C 170 11/4" 800 7 Cu 0,33 T-175-E C-MENZ Range P3
OVv105 235 11/4" 400 2,2 SS 0,37 T-300-E C-MENZ Range P3
OV005 235 11/4" 1200 6,7 SS 0,42 T-300-E C-MENZ Range P3
OV005C 235 11/4" 1200 6,7 Cu 0,42 T-175-E C-MENZ Range P3
ovi107 345 11/4" 900 3,1 SS 0,51 T-300-E C-MENZ Range P3 |
ovoo7 345 11/4" 1800 6,3 SS 0,51 T-300-E C-MENZ Range P3
OVvoo7C 345 11/4" 1800 6,3 Cu 0,51 T-175-E C-MENZ Range P3
OVo09 445 11/4" 2400 6,2 SS 0,56 T-300-E C-MENZ Range P3
OV009C 445 11/4" 2400 6,2 Cu 0,56 T-175-E C-MENZ Range P3
[O)VARKI 505 11/4" 1000 2,2 SS 0,61 T-300-E C-MENZ Range P3 !
ova1i1 505 11/4" 1500 3,4 SS 0,61 T-300-E C-MENZ Range P3
Oovo1i1 505 11/4" 3000 6,7 SS 0,61 T-300-E C-MENZ Range P3
ovoii1c 505 11/4" 3000 6,7 Cu 0,61 T-175-E C-MENZ Range P3

TRIPLE LOOP U-SHAPED HEATING ELEMENT WITH BRASS COUPLING PLUG

BSP n Electricfor's i
Code in rl;rm Threaded Watts W/cm? mz‘:;?al V:I::ggt const_ructive Iic-:;(oc(c:l;necholr;-r::?:)
plug thermic class o
TOO1 150 11/4" 750 5 Inox 0,36 T-300-E C-MENZ Range P3
TOO03 200 11/4" 1000 4,4 Inox 0,24 T-300-E C-MENZ Range P3
TO05 250 11/4" 1500 57 Inox 0,49 T-300-E C-MENZ Range P3
TOO07 350 11/4" 2000 4,5 Inox 0,62 T-300-E C-MENZ Range P3
T108 250 2" 2000 4,9 Inox 0,86 T-300-E C-FE-2"
TO09 450 11/4" 2500 4,2 Inox 0,74 T-300-E C-MENZ Range P3
TO11 550 11/4" 3000 4 Inox 0,88 T-300-E C-MENZ Range P3

Note 1: In the elements with 3/4”

Code 108006001

Note 2: If you require weldable flanges, nuts and threaded adapters for all these elements, see page n” 6

BSP coupling plug, the protection hood is optional and is not included in price.




DP/ED GROUP 1 - Immersion heaters, drum heaters and

accessories
1.1 - With coupling plug

Models as per catalogue: 733

General characteristics
e Tubular element of nickel-plated copper or stainless steel AISI 321 of @8 mm
e BSP threaded plug of stamped brass

* Polyester with fiber glass or bichromed zinc-plated steel protection hood, with degree protection against
moisture IP-40.

¢ Optionally, all the models with BSP thread of 1 1/2”, 2” and 2 1/2” can be supplied with aluminum connection
box IP-66.

* Welded with silver alloy for stainless steel tube and with copper alloy for copper tube.
» Standard voltage 3~230 V A, 3~400 V A
* By request, special heating elements can be made according to your specifications:
- Material tube: AISI 316L, Incoloy®-800, Incoloy®-825 and Titanium
- Stainless steel or titanium BSP threaded plugs.
TRIPLE U-SHAPED HEATING ELEMENT WITH BRASS COUPLING PLUG

BSP " " i
oty s W wew e WeON Hedoricmnc RO
DP001 180 2" 1500 8,3 Inox 0,76 T-300-E C-FE-2" Range M1

DP001C 180 2" 1500 8,3 Cu 0,76 T-175-E C-FE-2" Range M1
DP003 260 2" 2250 75 Inox 0,87 T-300-E C-FE-2" Range M1
DP003C 260 2" 2250 75 Cu 0,87 T-175-E C-FE-2" Range M1
DP005 350 2" 3000 7 Inox 1,0 T-300-E C-FE-2" Range M1
DP005C 350 2" 3000 7 Cu 1,0 T-175-E C-FE-2" Range M1
DP007 520 2" 4500 6,6 Inox 1,2 T-300-E C-FE-2" Range M1
DP007C 520 2" 4500 6,6 Cu 1,2 T-175-E C-FE-2" Range M1
DP009 680 2" 6000 6,4 Inox 14 T-300-E C-FE-2" Range M1
DP009C 680 2" 6000 6,4 Cu 14 T-175-E C-FE-2" Range M1
DPO010 680 21/2" 6000 6,4 Inox 1,6 T-300-E C-FE-2"1/2 Range G1
DP025 180 11/2" 1500 8,3 Inox 0,53 T-300-E C-MENZ Range P1
DP025C 180 11/2" 1500 8,3 Cu 0,53 T-175-E C-MENZ Range P1
DP030C 180 112" 2000 9,5 Cu 0,53 T-175-E C-MENZ Range P1
DP026C 260 11/2" 2250 75 Cu 0,63 T-175-E C-MENZ Range P1
DP027C 350 11/2" 3000 7 Cu 0,79 T-175-E C-MENZ Range P1
DP031C 290 11/2" 3000 8,4 Cu 0,71 T-175-E C-MENZ Range P1
DP028C 520 112" 4500 6,6 Cu 1,0 T-175-E C-MENZ Range P1
DP029C 680 112" 6000 6,4 Cu 12 T-175-E C-MENZ Range P1
DP032C 315 112" 6000 14,5 Cu 0,74 T-175-E C-MENZ Range P1
DP021 415 11/2" 1200 2,2 Inox 0,84 T-300-E C-MENZ Range P1
DP022 635 11/2" 2700 3,1 Inox 11 T-300-E C-MENZ Range P1
DP023 956 11/2" 3000 2,2 Inox 1,5 T-300-E C-MENZ Range P1
DP024 956 11/2" 4500 34 Inox 1,5 T-300-E C-MENZ Range P1

DOUBLE LOOP TRIPLE U-SHAPED HEATING ELEMENT WITH BRASS COUPLING PLUG

BSP " . . i
oty s Wens wew e WO Sedriomne | RN
EDO001 140 2" 1800 7.1 SS 0,84 T-300-E C-FE-2" Range M1

ED002C 140 21/2" 1800 7.1 Cu 12 T-175-E C-FE-2"1/2 Range G1
EDO003 170 2" 2400 7 SS 0,92 T-300-E C-FE-2" Range M1
EDO003C 170 2" 2400 7 Cu 0,92 T-175-E C-FE-2" Range M1
ED105 235 2" 1200 2,2 SS 11 T-300-E C-FE-2" Range M1
ED005 235 2" 3600 6,7 SS 11 T-300-E C-FE-2" Range M1
ED005C 235 2" 3600 6,7 Cu 11 T-175-E C-FE-2" Range M1
ED107 345 2" 2700 3.1 SS 1,4 T-300-E C-FE-2" Range M1
EDO007 345 2" 5400 6,3 SS 1,4 T-300-E C-FE-2" Range M1
ED007C 345 2" 5400 6,3 Cu 1,4 T-175-E C-FE-2" Range M1
EDO008 345 21/2" 5400 6,3 SS 1,6 T-300-E C-FE-2"1/2 Range G1
ED008C 345 21/2" 5400 6,3 Cu 1,6 T-175-E C-FE-2"1/2 Range G1
ED009 445 2" 7200 6,2 SS 1,6 T-300-E C-FE-2" Range M1
EDO009C 445 2" 7200 6,2 Cu 1,6 T-175-E C-FE-2" Range M1
ED109 445 21/2" 7200 6,2 SS 1,8 T-300-E C-FE-2"1/2 Range G1
ED110 505 2" 3000 2,2 SS 1,8 T-300-E C-FE-2" Range M1
ED111 505 21/2" 3000 2,2 SS 1,9 T-300-E C-FE-2"1/2 Range G1
ED210 505 2" 4500 34 SS 1,8 T-300-E C-FE-2" Range M1
ED211 505 21/2" 4500 34 SS 1,9 T-300-E C-FE-2"1/2 Range G1
EDO010 505 2" 9000 6,7 SS 1,8 T-300-E C-FE-2" Range M1
EDO010C 505 2" 9000 6,7 Cu 1,8 T-175-E C-FE-2" Range M1
EDO11 505 21/2" 9000 6,7 SS 1,9 T-300-E C-FE-2"1/2 Range G1
EDO11C 505 21/2" 9000 6,7 Cu 1,9 T-175-E C-FE-2"1/2 Range G1
ED012C 680 2" 12000 6,6 Cu 2,3 T-175-E C-FE-2" Range M2
ED013C 680 21/2" 12000 6,6 Cu 25 T-175-E C-FE-2"1/2 Range G1
ED014C 835 2" 15000 6,6 Cu 29 T-175-E C-FE-2" Range M2
EDO015C 835 21/2" 15000 6,6 Cu 3,1 T-175-E C-FE-2"1/2 Range G1
EDO016C 990 2" 18000 6,5 Cu 34 T-175-E C-FE-2" Range M2
EDO017C 990 21/2" 18000 6,5 Cu 3,6 T-175-E C-FE-2"1/2 Range G2

Note 1: Standard connection box. It is always given with the element.
Note 2: Connection box of aluminium. Optional. It is given under order (see page n® 5)




GROUP 1 -

accessories
1.1 - With coupling plug

General characteristics

¢ Tubular element of nickel-plated copper of @8 mm

¢ BSP threaded plug of stamped brass

¢ Polyester with fiber glass or bichromed zinc-plated steel protection hood, with degree protection against

moisture 1P-40.

¢ Optionally, all the models with BSP thread of 1 1/2”, 2” and 2 1/2” can be supplied with aluminum

connection box IP-66.

* Welded with silver alloy for stainless steel tube and with copper alloy for copper tube.

e Standard voltage 3~230 V A, 3~400 V A

* By request, special heating elements can be made according to your specifications:

Immersion heaters, drums heaters and

- Material tube: AISI 316L, Incoloy®-800, Incoloy®-825 and Titanium
- Stainless steel or titanium BSP threaded plugs.

TRIPLE LOOP TRIPLE U-SHAPED HEATING ELEMENT WITH BRASS COUPLING PLUG

Code in rl;\m ThreaBd?s: plug Waits Wi m-::zreial VIVne Ilg;t
ET401C 355 21/2" 9000 6,7 Cu 21
ET402C 465 21/2" 12000 6,6 Cu 2,6
ET403C 570 21/2" 15000 6,6 Cu 3,0
ET404C 680 21/2" 18000 6,5 Cu 3,6

Note 1: Standard connection box. It is always given with the element.
Note 2: Connection box of aluminium. Optional. It is given under order (see page n° 5)

ET

Models as per catalogue: 733

Electricfor's construct. Connection box range

thermic class 1P40 (1) IP66 (2)
T-175-E C-FE-2"1/2 Range G1
T-175-E C-FE-2"1/2 Range G1
T-175-E C-FE-2"1/2 Range G2
T-175-E C-FE-2"1/2 Range G2

Note: If you require weldable flanges, nuts and threaded adapters for all these elements, see the catalogue page n* 6

GROUP 1 -

accessories

Immersion heaters, drums heaters and

1.2 - Titanium heaters with coupling plug

Standardised models

L BSP
Code T Threaded Watts
plug
TIM005 255 1"1/2 3000
TIMO10 255 1"1/2 4500
TIMO15 255 1" 1/2 6000

Threaded Titanium
1"%2 BSP plug

16

./

Tube
2
Ll material
9,7 Titanium @8
14,5 Titanium @8
19,4 Titanium @8

3 Titanium U-Shaped
@8 mm elements

TITANIUM HEATERS WITH COUPLING PLUG, TIM RANGE

The titanium tube and screw-cap TIM electrical resistors range is used
to heat all kinds of water, of whatever source and treatment (e.g.
seawater, chlorine treatment, bromine, ozone, electrophysical,
electrochemical, and chlorine-free products).

General Characteristics
e (8 mm tubular elements in titanium

e Electrocasted and roll-compressed magnesium-oxide insulated
resistor.

* 17 1/2-thread Gas titanium screw heads

¢ Aluminium terminal box with damp protection grade IP-66

¢ With titanium casing of @9.5 x 0.5 mm for temperature sensors.
¢ Welds with titanium filler metal

e Standard voltage 3~230 V A, 3~400 V

* On request, resistors can be fabricated to order according to your
specifications:

Electricfor's Connection box range

Weight CRETERD Thermostat
in Kg thermic class WITHOUT WITH range
thermostat thermostat
0,6 T-440-E Range D Range P2 EG
0,6 T-440-E Range D Range P2 EG
0,6 T-440-E Range D Range P2 EG

50 Inactive zone




EUROPA RANGE GROUP 1 - Immersion heaters, drum heaters and

Models as per catalogue: 733

accessories
1.3 - With coupling plug. Europa range

General characteristics
e Tubular element of nickel-plated copper, stainless steel AISI 321, stainless steel AISI 316l or steel
* Threaded plug of stamped brass or stainless steel AISI 304

¢ All the models are provided with sheath for thermostat of the same material as the tube, with the exception of models
CR77CIA.

¢ Adjustable aluminium connection box, with degree protection against moisture IP-66 according to IEC-60529. Supplied
with plastic pouch containing all connection, interlock and sealing accessories

(*) Note: If you require heating elements with threaded Gas plug, change the corresponding code
45 for 112
77 for 212

Example: Threaded brass 1" 1/2 Gas plug with 3 nickeled copper U-Shaped elements of @ 8 mm, 2000 W
Code: CR112CN0020

Attention: aluminium connection box and thermostat of bulb not included in price. See page n°5
Note: If you require weldable flanges, nuts and threaded adapters for all these elements, see page n* 7

THREADED BRASS M45x2 or 1”1/2 BSP PLUG
WITH 1 or 3 U-SHAPED @8 ELEMENTS, WITH SHEATH FOR THERMOSTAT

Code ) oo s Wats Wons O consiucie wmourwn omes®
ermic class  thermostat  thermostat
CR45CN0020 205 3 2000 10,3 0,60 T-175-E Range D Range P2 EG
g g CR45CN0030 285 3 3000 9,6 0,68 T-175-E Range D Range P2 EG
-§ 9 CR45CN0040 360 3 4000 9,5 0,80 T-175-E Range D Range P2 EG .
IS CR45CN0060 520 3 6000 9,1 1,0 T-175-E Range D Range P2 EG 0
:2 _ CR45CI0010 160 3 1000 8,3 0,24 T-301-E Range D Range P2 EG
g % ; CR45CI10020 270 3 2000 7 0,48 T-301-E Range D Range P2 EG
= 3 "IE CR45CI0030 380 3 3000 6,7 0,60 T-301-E Range D Range P2 EG
'§ ° CR45CI0050 600 3 5000 6,5 0,89 T-301-E Range D Range P2 EG
® CR45CI0065 770 3 6500 6,4 1,1 T-301-E Range D Range P2 EG
Steel CR45CHA0010 1045 1 1000 2 0,67 T-450-E Gama P - CA-CT v

THREADED BRASS M77x2 or 2”1/2 BSP PLUG
WITH 3 NICKELED COPPER U-SHAPED @16 ELEMENTS, WITH SHEATH FOR THERMOSTAT

Code (*) L Watts W/em? Weight  Electricfor's constructive Connection box range Thermostat “
in mm in Kg thermic class WITHOUT WITH range
thermostat thermostat
CR77CN0040 230 4000 8,7 1,8 T-175-E Range G1 Range G1 EG
CR77CN0060 310 6000 8,6 2,1 T-175-E Range G1 Range G1 EG
CR77CN0080 390 8000 8,6 2,6 T-175-E Range G1 Range G1 EG o
CR77CNO0100 470 10000 8,7 3,0 T-175-E Range G1 Range G1 EG B
CR77CN0150 700 15000 8,1 4.2 T-175-E Range G1 Range G3 CA-CT
CR77CN0200 900 20000 8,2 52 T-175-E Range G2 Range G3 CA-CT
CR77CN0240 1070 24000 8,1 6,0 T-175-E Range G2 Range G3 CA-CT
CR77CN0350 1500 35000 8,5 87 T-175-E Range G2 Range G3 CA-CT
THREADED STAINLESS STEEL 304 M77x2 or 2”1/2 BSP PLUG v

WITH 3 STAINLESS STEEL 316L U-SHAPED @10 ELEMENTS, WITH SHEATH FOR THERMOSTAT

Connection box range

L Weight Electricfor's constructive Thermostat

Code () inmm  Watts Wiems in Kg thermic class WITHOUT WITH range A
thermostat  thermostat
CR77110030 315 3000 6,6 1,1 T-301-E Range G1 Range G1 EG
CR77110045 445 4500 6,5 1,3 T-301-E Range G1 Range G1 EG
CR77110060 589 6000 6,2 1,5 T-301-E Range G1 Range G1 EG o
(]
CR77110090 845 9000 6,3 2,1 T-301-E Range G1 Range G1 EG J’_I
CR77110120 1110 12000 6,4 2,9 T-301-E Range G1 Range G3 CA-CT
THREADED BRASS M77x2 or 2”1/2 BSP PLUG
WITH 3 STEEL U-SHAPED 916 ELEMENTS, WITH SHEATH FOR THERMOSTAT
Code (*) . L Watts W/em? VYelght Electricfor s constructive Connection box Thermostat
in mm in Kg thermic class range range V
CR77CHA0060 980 6000 2,2 2,7 T-450-E Range G1 EG

Standard voltage:
1 Resistor:  ~230 V
3 Resistors: 3~230 V A 3~400 V A




GROUP 1 - Heating elements for immersion, EUROPA RANGE

Models according to catalogue: 733

accessories and tank heaters

1.3 - With Europa Range connection plug

General characteristics

e AISI 321 stainless steel tubular elements

¢ Stamped brass threaded heads

¢ Aluminium, adjustable-angle, connection box with IP-66 protection according to standard EN-60529. Supplied with all connection
accessories, screws and thermostat connection.

Attention: Aluminium connection box and bulb thermostat are ordered separately. See page n°. 5

Note: If you need them we have solderable flanges, nuts and adaptors for these heating elements on page n°. 7 of the catalogue.

L . o
Code in Il'nm Watts W/cm? V:’:'Iggt E«ﬁ‘:{rﬂ?{; W?::gt:ﬁlon pex J\::?.'e Ther;r:;):tat +_|m
ermic class thermostat  thermostat

CR212AC0010 290 1250 2,5 1,1 T-300-E G1 Range G1 Range EG
CR212AC0022 450 2250 2,5 1,5 T-300-E G1 Range G1 Range EG
CR212AC0030 565 3000 2,6 1,7 T-300-E G1 Range G1 Range EG
CR212AC0045 840 4500 2,5 2,3 T-300-E G1 Range G1 Range EG
CR212AC0060 1100 6000 2,5 3,2 T-300-E G1 Range G1 Range EG
CR212AC0090 1500 9000 2,7 47 T-300-E G1 Range G1 Range EG

BRASS PLUG M77X2 THREAD OR 2”1/2 GAS THREAD
WITH 3 “DL-HAIRPIN” @8 mm AISI321 HEATING ELEMENTS (WITHOUT THERMOSTAT SHEATH)

Code (*) . Lk Watts W/cm? V\_Ielght Sl S Constiuctive Connection box range
inmm in kg thermic class
CR212CIA2012 235 1200 2,2 0,75 T-300-E G1 Range
CR77CIA2030 505 3000 2,2 1,90 T-300-E G1 Range

ALUMINIUM CONNECTION
BOXES

GROUP 1 - Heating elements for immersion,

accessories and tank heaters

1.4 - Accessories: Connection box

P-M-G- RANGES
VALID FOR ALL DP - ED - ET - TIM and EUROPA HEATING ELEMENT RANGES.

* Aluminium, adjustable-angle, connection box with IP-66 protection according to standard EN-60529.

¢ Supplied with all connection accessories, screws and thermostat connection.

* Black oven-painted finish resistant to temperatures up to 220°C.

* The entire kit includes joints, screws, nuts, metal M25 or M32 stuffing box for power entry, metal
M12 stuffing box for single-phase thermostat supply; and tightening discs needed for ensuring IP-
66 level of protection against damp.

128 118
Connection box - Ready for: Weight
range Code Characteristics WITHOUT thermostat Monophase thermostat Triphase thermostat in Igg

e For M45 and 1"1/2

P1 Range 128088005 * Maximum power: 10 KW X - - 0,95
* M25 Packing gland
e For M45 and 1"1/2 X X

P2 Range 128088006 . Maximum_power: 10 KW - (Ranges _CA /CT) (Range EG) 0,95
* M25 Packing gland Only until 3,6 KW
e For2" X

M1 Range 128088007 * Maximum power: 10 KW === === 0,95

d * M25 Packi’r)\g gland (Range EG)

e For 2"

M2 Range 128088008 * Power: 15 KW a 35 KW X - - 0,95
* M32 Packing gland
e For2" X

M3 Range 128088009 * Power: 10 KW a 35 KW - (Ranges CA / CT) - 1,0

* M32 + M12 Packing gland
e For M77 and 2"1/2 X

G1 Range 128088010 * Potencia maxima: 10 KW X - 0,95
* M25 Packing gland (Range EG)
e For M77 and 2"1/2

G2 Range 128088011 * Potencia: 15 KW a 35 KW X - o= 1,0
* M32 Packing gland
e For M77 and 2"1/2 X

G3 Range 128088012 * Potencia: 10 KW a 35 KW - o 1,0
* M32 + M12 Packing gland (Range CA/CT)

P, D RANGE and
VALID FOR NA - OV - T — TIM AND CR45 EUROPA MODELS.
NOT SUITABLE FOR INCORPORATING BULB THERMOSTAT

* Aluminium, adjustable-angle, connection box with IP-66 protection according to standard EN-60529.
* Supplied with all connection accessories and screws //
¢ The entire kit includes joints, screws, nuts, metal M20 stuffing box for power entry, and tightening .
discs needed for ensuring IP-66 level of protection against damp. bS
Connection box range Code Characteristics V:’:'Ig;t
¢ For M45 and 1"1/2
Gama P 108050999 | M20 Packing gland 0,35 -
¢ For M45 and 1"1/2
Gama D 108050997 M20 Packing gland 0,35
Gama P3 128088013 - FOr1'1/4 0,35

* M20 Packing gland



BULB THERMOSTATS GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and probes
11.1 - Bulb and capillary thermostats

Single-pole bulb and capillary thermostats
3 Bulb and capillary thermostats to include in the Europa Range

Single-pole snap action thermostats. 3 to 5 °C differential depending on temperate scales. Bulb and
capillaries in copper up to 160°C, and in stainless steel for over 160°C. Connection to 6.3 mm fastons.

The thermostat units for each of the temperatures comprise the standard thermostat with its respective
buttons, cover and connection screws.

Thermostat - Max current Weight
Code range Range Characteristics (~240 V) in Kg
o Bulb in copper @6,5x142 mm
3509310324 CA 0/40°C Capillary 1m. 3 Faston () 16 A 0,11
o Bulb in copper @6,5x66 mm
3509310320 CA 0/90°C Capillary 1m. 3 Faston () 16 A 0,11
3509310321 CA D jEn s | L AMEEEE s R 16A 0,11

Capillary 1m. 3 Faston (*)

o Bulb in S. Steel @5x98 mm
3509310322 CA 0/200 °C Capillary 1m. 3 Faston () 16 A 0,11

o Bulbin S. Steel @3x195 mm
3509310323 CA 0/320°C Capillary 1m. 3 Faston () 16 A 0,11

Bulb in copper @6x99 mm

517350000 CT1 0/90°C Capillary 1m. 2 Faston 20A 0,06

517355000 Button + Face plate 0 /90 °C 0,01

517352000 CcT2 g e | B EREEEr B i 20A 0,06
Capillary 1m. 2 Faston

517357000 Button + Face plate 30/ 160 °C 0,01

NON-pluggable cane thermostats
Bulb and capillary thermostats to include in the Europa Range

Three-pole snap action thermostats. 2 to 13°C differential depending on temperate scales. Bulb and
capillaries in stainless steel. Connection to 6.3mm fastons.

S
é’ MAximum q
- Code Tht:;r:o:tat Range Characteristics intensity V:’:'Ig(’ht
- 9 (~240 V) 9
L o Bulb in copper @6x215 mm
= 517370000 EG 1/40°C Capilary 880 mm 16 A 0,19
517370001 Botdn escala 0/40 °C 0,02
o o~ Bulbin copper @6x129 mm
517371000 EG 28/85°C Capilary 880 mm 16 A 0,19
517371001 Botén escala 30/ 85 °C 0,02
517372000 EG 36/125°c Bulbin copper @6x138mm g 0.19

Capilary 880 mm
517372001 Botdn escala 30/ 120 °C 0,02

Bulb in S. Steel @6x142 mm
Capilary 880 mm

517373001 Button scale 60 /200 °C 0,02

Bulb in S. Steel @6x77 mm
Capilary 880 mm

517374001 Button scale 50 /300 °C 0,02

517373000 EG 60/200 °C
517374000 EG 50/300 °C

16 A 0,19

Rod thermostats
Single-pole rod thermostats. 5 to 10°C differential depending on temperature scales. Connection by leads through side inputs.

Operation temperatures Maximum

Code Description TS EL Characteristics current

range Control Safety (~240 V)

(Automatic reset)  (Manual reset)

517330000 TER-CO-165-0-80-NEF NEF 0/80°C Sheath @7,5x165 mm 20A
517335000 TER-CO-265-5-80-NEF NEF 5/80°C Sheath @7,5x265 mm 20A
517337000 TER-CO-265-45-120-NEF NEF 45/120 °C Sheath @7,5x265 mm 20A
517358000 TER-CO-165-0-73-87-NEF NEF -10/73°C 87 °C Sheath @7,5x165 mm 20A
517347000 TER-SV-280-45-95-NEF NEF 45/95°C Sheath @7,5x280 mm 16 A

ACCESSORIES FOR THERMOSTATS

Code Description
570004330 Mounting clip for bulb thermostat @nominai 7,5 mm to sheath @int 3,5 to 8 mm
570004331 Mounting clip for bulb thermostat @nomina 6 mm to sheath Qint 3,5 to 7 mm

570004332 Mounting clip for bulb thermostat @nomina 8 mMm to sheath @int 3,5 to 12 mm



GROUP 1 - Immersion heaters and accessories WELDABLE FLANGES / NUTS /
1.5 - Accessories: Weldable flanges ADAPTERS / GASKETS

1.6 - Accessories: Nut
1.7 - Accessories: Threaded adapters
1.8 - Accessories: Gaskets

WELDABLE FLANGES

Code Dimensions fn mm Thread Material Weight
oA oB in Kg
106073000 70 60 M45 Inox. 304 0,35
106071000 108 20 M77 Inox. 304 0,60
106077000 65 54 11/4" Inox. 304 0,27
106075000 70 60 11/2" Inox. 304 0,28
106081000 93 75 2 Inox. 304 0,54
106079000 108 90 21/2" Inox. 304 ,064
106072002 70 60 M45 Acero 0,31
106070002 108 90 M77 Acero 0,57
106076002 65 54 11/4" Acero 0,26
106074002 70 60 1172 Acero 0,27
106080002 93 75 2 Acero 0,53
106078002 108 20 21/2" Acero 0,60
NUTS
Code Dimensions in mm Thread Material VYeight
A B c oD in Kg
106065000 60 7,5 - - M45 SS. 304 0,15 % 2
106083000 95 10 - - M77 SS. 304 0,27 ol E
106096000 55 7,5 - - 11/4" SS. 304 0,11
106068000 60 7,5 - - 11/2" SS. 304 0,13
106102000 85 10 - - 2 SS. 304 0,20
106099000 95 10 - - 21/2" SS. 304 0,28
106066002 60 7,5 - - M45 Steel 0,12 —— e
106084002 95 10 - - M77 Steel 0,24 2] LB
106097000 55 7,5 - - 11/4" Steel 0,08
106069002 60 7.5 - - 112" Steel 0,12 SS AISI 304 / STEEL
106103000 85 10 - - 2 Steel 0,26
106100002 95 10 - - 21/2" Steel 0,24
106005000 28,7 7,3 5 35,4 3/4" Brass 0,02 .
106007000 35,8 7,8 5 45,1 1" Brass 0,02 %
106008000 44,8 8,2 5 55,9 11/4" Brass 0,03 d
106064000 60 7,5 - - M45 Brass 0,08
106009000 60 7,5 - - 11/2" Brass 0,05
106010000 65 9 6 86,6 2 Brass 0,12 N
106011000 90,8 11,5 9 112,2 21/2" Brass 0,25 Hox beticeniiaces
THREADED BRASS ADAPTERS
. Dimensions in mm BSP Thread VYeight % e
A B c Male Female in Kg -
106090000 57 25 10 R11/2" R11/4" 0,12 % g
106091000 75 27 10 R2" R11/4" 0,43 ] I
106093000 88 28 10 R21/2" R2" 0,51 £ E:
GASKETS _ 7
Code Thread for Material /I\ <£‘=I .
107058000 (Electric boi/?ecr:lﬁ-acnglé P-EB-110) Basic
107031000 Rubber
107042000 B Basic
107072000 11/2" Basic
107032000 o Rubber
107050000 Basic
107075000 Rubber
107076000 21/2"and M77x2 Basic
107069000 Rubber
107070000 Masxe Basic

BASIC: basic composition rubber NBR + Fibers of aramide (asbestos: free)



GROUP 1 - Immersion heaters, drum heaters and

accessories

1.17 - In line heaters

Caracteristicas generales

e Tubular elements in AISI 316L stainless steel, AIS| 321 stainless steel or nickel-
plated copper.

* Recipient of 3" in diameter in St37 steel, with an outer layer of anticorrosive
paint

e Circuit input/output connection hoses of 1" female gas thread.

e Threaded heads of stamped brass or AISI 304 stainless steel.

¢ All models include a sheath of the same material as the heating element pipe,
and a bulb thermostat with automatic reset, regulating scales 0/90°C; 30/85°C
or 36/125°C according to models.

¢ Adjustable aluminium connection box, with IP-66 protection according to
standard EN-60529.

* |t is supplied with all accessories for connection, attachment and connection of
the thermostat.

¢ All models include a 1/2" female gas thread hose for attaching a temperature
probe (Not included)

e GCP-TRn line heaters are designed for working at a maximum design pressure

35 of 6 bar and maximum design temperature indicated according to models.
2" BSP plug e Optionally, together with the GCP-TR heater unit we can provide the
Conn. hose %" BSP Conn. hose 1” BSP switchboard with all the components and protections needed for its connection:

heat-controllers, buttons, contactors, differential, magneto-thermal, etc.

! ! o Standardised current 3~230 V A, 3~400 V. A
! 2% ! 3 * To order, made to measure heating elements can be manufactured according to
'E [ aQ | - your specifications:
- Tubular elements in: AISI 316L, Incoloy®-800 e Incoloy®-825 and
— l_ Titanium
|_ B _| - Stainless steel or Titanium heads.
i A ) * Units according to Para. 3 Art. 3 of the Pressurised Units Directive 97/23 CE.

Standardised GCB-TR-AC models, range for heating oil, with AISI 321 stainless steel tube heating elements.
Design temperature 125 °C

Code Watts W/cm? V:’:'Iggt Ther;r:;:tat 1/0 Sleeve Dm:enslons mBmm
GCP-TR-AC0010 1250 25 36/125°C 1” Gas-H 565 390
GCP-TR-AC0022 2250 25 36/125°C 1” Gas-H 665 490
GCP-TR-AC0030 3000 2,6 36/125°C 1” Gas-H 790 615
GCP-TR-AC0045 4500 25 36/125°C 1” Gas-H 1100 925
GCP-TR-AC0060 6000 25 36/125°C 1” Gas-H 1315 1140
GCP-TR-AC0090 9000 2,7 36/125°C 1” Gas-H 1715 1540

For heating element spares, please consult our Europa Range heating elements, models CR212AC

Standardised GCB-TR-CN models, range for heating water, with nickel-plated copper tube heating elements.
Design temperature 90 °C

Code Watts W/cm? V:’:'Is(";t Ther;r:;:tat 1/0 Sleeve Dm:enslons mBmm
GCP-TR-CN0040 4000 87 30/85°C 1” Gas-H 565 390
GCP-TR-CN0060 6000 8,6 30/85°C 1” Gas-H 565 390
GCP-TR-CN0080 8000 8,6 30/85°C 1” Gas-H 665 490
GCP-TR-CN0100 10000 87 30/85°C 1” Gas-H 665 490
GCP-TR-CN0150 15000 8,1 0/90°C 1” Gas-H 1100 925
GCP-TR-CN0200 20000 82 0/90°C 1” Gas-H 1100 925
GCP-TR-CN0240 24000 8,1 0/90°C 1” Gas-H 1315 1140
GCP-TR-CN0350 35000 85 0/90°C 1” Gas-H 1715 1540

For heating element spares, please consult our Europa Range heating elements, models CR212CN

Standardised GCB-TR-Il models, range for heating water or other fluids, with AISI 316L stainless steel tube heating elements.
Design temperature 90 °C

Code Watts W/cm? V:I:llg();\t Ther::;):tat 1/0 Sleeve Dirr;:nsions ianm
GCP-TR-110030 3000 6,6 30/85°C 1” Gas-H 565 390
GCP-TR-110045 4500 6,5 30/85°C 1” Gas-H 665 490
GCP-TR-110060 6000 6,2 30/85°C 1” Gas-H 790 615
GCP-TR-110090 9000 6,3 30/85°C 1” Gas-H 1100 925
GCP-TR-1l0120 12000 6,4 0/90°C 1” Gas-H 1315 1140

For heating element spares, please consult our Europa Range heating elements, models CR212I|

IMPORTANT NOTE: For a fluid exit temperature > 60 °C, fireproofing of the in line heater is obligatory. If you so wish, we can
supply your GCP-TR in line heating unit completely fireproofed with elastomer foam. For this purpose, please add CAL to
the code on your order.

Example: 6000 W in line heating unit for oil with fireproofed recipient, model GCP-TR-AC0060- CAL




GROUP 1 - Immersion heaters, drum heaters and ECU

Models as per catalogue: NTC-9604

accessories

1.9 - Heaters for knife sterilizers

THERMOSTATIC HEATER ASSEMBLY FOR KNIFE STERILIZERS OR OTHER INSTRUMENTS

General characteristics
e Tubular element of stainless steel AISI 316L of @8 * Sheath with manual reset safety thermostat of 105

mm + 4 °C. Differential 20 + 10 °C.
¢ BSP threaded plug of stamped brass e Sheath with automatic reset control thermostat of
 Steel painted connection box with degree protection 93 + 3 °C. Differential 6 + 2 °C.

against moisture |P-66. ¢ On demand, special heating elements can be made
 Stuffing box according to your specifications:
o Watertightness gasket - Material tube: AISI 316L, Incoloy®-800,

Incoloy®-825 and Titanium
- Stainless steel or titanium BSP threaded
plugs.

* Welded with silver alloy for stainless steel tube
¢ Standard voltage ~230 V

@ Code L Ll Thread Watts W/cm? Tube material Electrlcfor_s CESHEE VYelght
I:f:‘ inmm thermic class in Kg

ECU1 190 M45 1000 6,9 3 8 AISI 316L T-301-E 1,1

ECU2 190 11/4" 1000 6,9 @ 8 AISI 316L T-301-E 1,1

Note: The complete set of heating element, connection box, thermostats, lock nut and klingerit joint is included in the price.
Usual applications: Especially appropiate for knife sterilizers in refrigerated slaughterhouses.

It may also be used for other applications such as heating slightly salted waters, or with low chlorine content, neutral or marginally
basic pH, high oxygen content, etc., for which the most suitable sheath material for the element is 316L stainless steel, or when air-
tightness is required in the connection box, or double safety in the temperature control. In case of doubt, please consult NTT n®4101
or else our Technical Department.

SPARE THERMOSTATS FOR THERMOSTATIC HEATER ASSEMBLY ECU

L(LIR)

i Bulb i
Description Code UGS Range Reset Max. current Caplllary "?’9'9"‘
range length Material Dimensions in Kg
TER-BU-90-AUT-ECU 517105000 ECU 93°C Automatic 10 A (~250 V) 180 Copper @6 x 102 mm 0,75
TER-BU-105-MAN-ECU 517106000 ECU 104 ° Manual 10 A (~250 V) 180 Copper @6 x 102 mm 0,75

GROUP 1 - Immersion heaters, drum heaters and

NOB

Models as per catalogue: 733 / NTC-8750

accessories
1.10 - With coupling plug and sheath for thermostat

MONOBLOCK GROUP OF HEATING ELEMENT WITH SHEATH FOR THERMOSTAT WITH
% BRASS 171/4 BSP COUPLING PLUG

General characteristics

« Tubular element of stainless steel AISI 321, AISI * Welded with silver alloy for stainless steel tube.
316L or nickel-plate copper of @8 mm, according e« Sheath for rod thermostat connectable to heating
models. element.

¢ BSP threaded plug of stamped brass e Standard voltage ~230 V

* Protection hood IP-40

RANGE FOR WATER OR HIGH QUALITY THERMAL OIL

RECOMMENDATIONS

- To heat water don't use the A2 and B2 Thermostat range Electricfor's
thermostat range. (Scale 30-150 °C). Code I.'(LIR) Watts  W/cm? szl Ho el Shape Tube material constructive prelant
- To heat thermal oil of high quality or 0 T Water oil thermic class " K9
high velocity of movement don't use
heating elements in copper or nickeled NOB11 135 500 53 A1 A2 VD AISI 321 or 304L T-300-E 0,23
Gl itloe. . NOB12 150 750 7,7 A1 A2 VD  AISI3210r304L  T-300-E 0,24
The corrosive effect of the oil over the
copper may seriously damage the life NOB13 315 1000 7.9 B1 B2 U AISI 321 or 304L T-300-E 0,27
of the heating element. NOB14 315 1500 5 B1 B2 1/2VD AISI 321 or 304L T-300-E 0,34
L= Maximum length (sheath or resistor) NOB15 315 2000 7,8 B1 B2 VD AISI 321 or 304L T-300-E 0,38
including thread. NOB16 285 2500 7,6 B1 B2 TVC AISI. 316L T-301-E 0,45
Dimensional tolerances for element NOB17 325 3000 7,8 B1 B2 TVC AISI. 316L T-301-E 0,50
fS?pe;o NOB18 375 8500 77 B1 B2 TvC AlSI. 316L T-301-E 0,58
s NOB21 300 1000 8,3 B1 S U Nickeled copper ~ T-175-E 0,28
“1/2 VD” - “VD” - “TVC” - “CVC” = IT15
NOB23 290 1500 7,7 B1 - 1/2VD  Nickeled copper T-175-E 0,35
NOB24 330 2000 9,3 B1 - 1/2VD  Nickeled copper T-175-E 0,38
(— D
| RANGE FOR OIL
L (LIR) L (LIR) Thermostat Electricfor's Weight
Code ) Watts W/cm? range Shape  Tube material  constructive in Ig
Q- thermic class 9
” e £ NOB3 315 1000 4 B1-B2 VD  AISI3210r304L  T-300-E 0,39
T
Z 2= S NOBS 450 1500 3,9 B1-B2 VD  AISI3210r304L  T-300-E 0,50
5 8‘,-2 85 ° NOB7 420 2000 3,9 B1-B2 TVC  AISI321o0r304L  T-300-E 0,63
S 2
= na Lo a NOB30 450 2500 33 B1-B2 CVC  AISI 321 or 304L T-300-E 0,80
Ok 2
) Qs NOB32 530 3000 3,3 B1-B2 CVC  AISI 321 or 304L T-300-E 0,95
o< g
2?9
<° Code: CNOB




PNOB

Models as per catalogue: 733 / NTC-8750

AND SHEATH FOR THERMOSTAT

General characteristics

¢ Tubular element of copper of @8 mm

* (348 mm round stamped brass flange

¢ Sheath for rod thermostat connectable to heating element.
¢ Standard voltage ~230 V

RANGE FOR WATER

Dimensions in mm

MONOBLOCK GROUP OF HEATING ELEMENT WITH @48 mm ROUND BRASS FLANGE

GROUP 1 - Immersion heaters, drum heaters and

accessories

1.11 - With round flange and sheath for thermostat

A

L{LLLP)

L = Maximum length (sheath or resistor)
Dimensional tolerances for element shape:
“1/2 VD" = + 2 mm.

Electricfor's

Thermostat Tube ) . Weight
2
Code Watts W/cm range Shape material constructive thermic In Kg
L (LLLP) A class
PNOB12AR 280 200 1500 10,9 E1-E3 VD Copper T-175-E 0,21

GROUP 1

NOBxxCH

Models as per catalogue: 733 / NTC-8750

AND SHEATH FOR THERMOSTAT.

General characteristics

¢ Tubular element of stainless steel AISI 321 or AISI 316L of @8 mm, according models

¢ BSP threaded plug of stamped brass

¢ Adjustable connection box with degree protection against moisture IP-66

* Welded with silver alloy for stainless steel tube.
¢ Sheath for rod thermostat connectable to heating element.
e Standard voltage ~230 V

RANGE FOR WATER OR HIGH QUALITY THERMAL OIL

MONOBLOCK GROUP OF HEATING ELEMENT WITH BRASS 1"1/4 BSP COUPLING PLUG

SUITABLE FOR CONNECTING ADJUSTABLE ALUMINUM COUPLING BOX IP-66

- Immersion heaters, drum heaters and

accessories

1.12 - With coupling plug and sheath for thermostat.
Suitable for connection box IP-66

Thermostat range

According to application
Code L L Watts W/cm? g PP Shape
inmm
Water Oil
NOB19CH 425 4000 7,6 CT1 CT2 TVC
RANGE FOR OIL
Code L (L Watts W/cm? Thermostat range Shape
en mm
NOB36CH 680 4000 3 CT2 CVvC

Electricfor's

Tube .
: constructive
sl thermic class
AISI 316L T-301-E
Electricfor's
m-:tl:r?al constructive thermic
class
AISI 321 or
3041 T-300-E

NOTE: The complete set is made up of element + adjustable aluminum coupling box + bulb thermostat range CT1 or CT2.

The aluminum coupling box, as well as the bulb thermostat are not included in the price

ALUMINIUM CONNECTION

BOX

C-HER-TER-MO RANGE

SUITABLE FOR THERMOSTAT BULB

Dimensions in mm

Code V:’: |Ig(;ht o
A B c 9
108072000 78 74 98 0,41

The complete set includes the joints, screws, nuts, flange attachment to bulb
thermostat, metallic packing glands M20 for voltage supply and tightening disc
necessary to assure the degree protection against moisture IP-66

Weight
in Kg

0,80

Weight
in Kg

1,35




GROUP 1 - Thermostats, hygrostats, pressostats, TER-CO / TER-AR / TER-BU

time switches and temperature sensors

11.2 - Thermostats for monoblock

Description Code Thermostat Range Max. L2 Connection to Mains_ VYeight
range current mm element connection in Kg
TER-CO-137-0-90-F 517321000 A1 0-90 16 A 137 Faston 6,3 Barrilete 0,06
TER-CO-137-40-150-F 517323000 A2 40-150 16 A 137 Faston 6,3 Barrilete 0,06
TER-CO-270-30-90-F 517320000 B1 30-90 16 A 270 Faston 6,3 Barrilete 0,08
TER-CO-270-90-150-F 517322000 B2 90-150 16 A 270 Faston 6,3 Barrilete 0,08 IS
TER-CO-280-10-80 517277000 E1 10-80 16 A 270 Faston 6,3 Barrilete 0,05
TER-AR-280-20-80-F 517311000 E3 20-80 15A 280 Faston 6,3 Barrilete 0,05
Note 1: The thermostats of the "A" range may replace those of the "B" range, but they have a higher differential and lower accuracy.
Note 2: For water it is recommendable to use the thermostat up to 90 °C to avoid risk of accidental boiling.
BULB THERMOSTATS FOR NOB19CH and NOB36CH MODELS
Description Code Thermostat Range Max. Capillary Bulb VYeight
range current length Material Dimensions in Kg
TER-BU-CT-0-90 517350000 CT1 0-90 20A 1000 Copper @6x65 mm 0,06
Button 0/90 + Black face plate 517355000 CT1 0-90 - - - - 0,01
TER-BU-CT-30-160 517352000 CT2 30-160 20A 1000 Copper @6x65 mm 0,06
Button 30/160 + Black face plate 517357000 CT2 30-160 - - - - 0,01
ACCESSORIES FOR BULB THERMOSTAT
Code Description
570004330 Mounting clip for bulb thermostat @nominai 7,5 mm to sheath @int 3,5 to 8 mm
570004331 Mounting clip for bulb thermostat @nomina 6 mm to sheath Qint 3,5 to 7 mm
570004332 Mounting clip for bulb thermostat @nomina 8 mMm to sheath @int 3,5 to 12 mm

GROUP 1 - Immersion heaters, drum heaters and

CT/BT

Models as per catalogue: NTC-8710

accessories

1.13 - Steatite mounted heating elements

STEATITE-MOUNTED HEATING ELEMENTS
SINGLE VOLTAGE “CT” RANGE and DUAL VOLTAGE “BT” RANGE

Steatite-mounted elements work inserted inside a sheath that in turn is in contact with the liquid to be heated. They are made
both for household as well as for industrial use

General characteristics

* Resistive wire of Nickel-Chrome alloy  Easy to replace spare parts
 High-quality ceramic support ¢ On order, other diameters, lengths, power and voltages,
both in mono-, two- and three-phase
SINGLE VOLTAGE “CT” RANGE DUAL VOLTAGE “BT” RANGE
[ o L A
r%é“\ I@! Code Watts ﬂi):‘L;r:'thh V:’:'Ig;t ’_%é_‘ I@! Code Watts ﬂi):‘Lfnr:g-th V:I:llg;t
CT002 600 20 x 220 0,07 BT008 800 29 x 175 0,15
CT003 750 20 x 270 0,07 BT009 900 29 x 225 0,20
CT004 850 20 x 320 0,09 BTO0O01 1000 29 x 275 0,25
H CT006 750 20 x 255 0,09 = BT002 1000 29 x 325 0,30
£ 44 CT007 750 20 x 265 0,09 £l J4_ BT003 1000 29 x 375 0,34
2l VT CT009 850 20 x 370 0,20 % T sr BT004 1500 29x375 0,34
- CT013 600 29 x 175 0,18 - BT005 1500 29 x 525 0,45
CT014 750 29 x 175 0,22 BT006 2000 29 x 625 0,50
CT015 750 29 x 260 0,25 BT010 1300 31 x 325 0,40
CT016 1000 29 x 260 0,25 BTO11 1500 31 x 325 0,40
o7 CTO017 1000 29 x 325 0,30 BT007 1000 38 x 325 0,50
CT026 1500 29 x 325 0,30 BTO012 1000 48 x 275 0,68
i °©© CT018 1000 29 x 375 0,31 BTO13 1500 48 x 370 0,86
@HO CTO019 1500 29 X 525 0,45 DUAL VOLTAGE, 3 TERMINALS,
CT020 2000 29 X 625 0,55 Voltage ~115/230 V
CTo1 2000 501X 795 0,65 CONNECTION TO ~230 V. CONNECTION TO ~115 V
CT022 800 38 x 225 0,42 -
CT023 1000  38x275 045  § 2
CT024 1000 38 X 325 0,50 '
CT025 1000 38 X 375 0,56 COMMOR COMHOR

SINGLE VOLTAGE, 2 TERMINALS, Voltage~230V Connect to a ~230 V line Join terminals 1 and 2,
through the terminal 1 and 2. and connect to a ~115 V

line through the common
terminal and one of the
other two joined terminals.




CALEB GROUP 1 - Immersion heaters, drum heaters and

accessories

1.14 - Heating elements for electric boilers

Models as per catalogue: 836

HEATING ELEMENTS FOR ELECTRIC BOILERS

General characteristics

* Tubular elements of nickel-plate copper, insulated with electromelted and lamination-compressed magnesium
oxide.

¢ Double-drawn plates of stainless steel plate or copper plated steel with coating of polyurethane acrylic resin
primer. Also we can supply with brass or stainless steel threaded plugs or other type of plates in addition to
those standardized by Electricfor.

¢ Silver alloy welds.

¢ M4 stainless terminals.

¢ All models with M5 terminal welded to plate for earth connection.

* Two sheaths of 217 mm usable length with @int 8,5 mm for bulb thermostats or temperature sensors.

¢ The bunch of elements passes through @70 mm.

¢ The heating element is given a general finish of copper or nickel plating. The respective bridges, washers and
nuts are supplied with each heating element.

* For specially hard water facilities, acid or alkaline they can to be made in stainless steel tube AISI 321, AISI 316L or Incoloy®-825.

Usual applications

¢ In all facilities in which water is heated in a closed circuit to a maximum of 90 °C with a built-in acceleration pump.

* Electric boilers, auxiliary circuits for tap water, auxiliary circuits for bathrooms, etc.

W Ne Dimensions Electricfor's Weight
Code Watts W/cm? element Inmm Shape  constructive .
FEEEnE s A B thermic class 0L
CALEB4,5 4500 750 11 6 200 - U T-175-E 0,89 g
CALEB6 6000 1000 11 6 250 - u T-175-E 1,0 §
CALEB7,5 7500 1250 10 6 305 - u T-175-E 11 2
CALEB9 9000 1500 10 6 360 - u T-175-E 1,3 '5
CALEB10,5 10500 1750 9,5 6 320 115 VD T-175-E 1,5 =
CALEB12 12000 2000 9,4 6 375 115 VD T-175-E 1,7
CALEB13,5 13500 2250 9,4 6 375 170 VD T-175-E 1,8
CALEB15 15000 2500 9,3 6 375 230 VD T-175-E 1,9
CALEB18 18000 3000 9,4 6 375 335 VD T-175-E 2,2
CALEB21 21000 2500 11 6 375 335 VD T-175-E 2,2
: CALEB24 24000 4000 12 6 375 335 VD T-175-E 2,2

Standard Voltage 3~230 V A, 3~400 V A
(%) Attention: DO NOT USE THESE MODELS UNLESS THERE IS A LARGE FLOW OF LIQUID. CONSULT OUR TECHNICAL-COMMERCIAL DEPARTMENT.

STANDARD PLATE FOR ELECTRIC BOILER HEATING ELEMENTS E
7 Esparrago T.T.
Dimensions in mm. Ne of boreholes - . /M5 x 15 mm
Model Code D K G d b f coupling Material o :L L | vz
P-EB-110 111033230 110 97 7 9 7 25 8 Stainless Steel G d
GASKETS FOR ELECTRIC BOILER HEATING ELEMENTS
Code Description Material
107058000 ACL-CALD BASIC (asbestos free)

7V /U GROUP 1 - Immersion heaters, drum heaters and

accessories

1.15 - With connectors
SEVEN LOOP U-SHAPED HEATING ELEMENT WITH COUPLING CONNECTORS

General characteristics
 Tubular elements of nickel-plate copper, insulated with ¢ M12 brass connectors, welded to the tube with silver

Models as per catalogue: 733

electromelted and lamination-compressed magnesium alloy.
oxide ¢ Standard Voltage ~230 V
L o Tube Electricfor’s construct. Weight
Code o Threas Watts W/cm e thermic class in Kg
7V001C 170 M12 3.000 5,9 Cobre T-175-E 0,50

U-SHAPED HEATING ELEMENTS WITH COUPLING CONNECTORS

General characteristics

 Tubular elements of nickel-plate copper or stainless steel ¢ M13 x 125 brass connectors, welded to the tube with
AISI 304L or AISI 321 @8 mm, insulated with silver alloy.
electromelted and lamination-compressed magnesium ¢ Standard Voltage ~230 V

oxide
eb in :-nm LG et e m-:\ltj;'?al Elect:}:zfr(:r:;i Z‘I)anssstrua- V:I: Ilgg '
uoo1 180 M13 500 8,3 Stainless Steel T-600-E 0,14
uoo1C 180 M13 500 8,3 Nick. cooper. T-175-E 0,14
U002 260 M13 750 7,5 Stainless Steel T-600-E 0,17
uoo2C 260 M13 750 7,5 Nick. cooper. 1-175-E 0,17
uoo3 350 M13 1000 7 Stainless Steel T-600-E 0,21
u003C 350 M13 1000 7 Nick. cooper. T-175-E 0,21
uoo4 520 M13 1500 6,6 Stainless Steel T-600-E 0,28 o
uoo4C 520 M13 1500 6,6 Nick. cooper. T-175-E 0,28 €
U005 680 M13 2000 6,5 Stainless Steel T-600-E 0,35

u005C 680 M13 2000 6,5 Nick. cooper. T-175-E 0,35




GROUP 1 - Immersion heaters, drum heaters and

accessories
1.16 - Heating groups with flange

The GCB heating groups consist of a group of hairpin shaped elements soldered to standardised DIN2527 or ANSI
flange of suitable diameter and nominal pressure, with its corresponding connection box.

The GCB heating groups are specifically adapted for heating and temperature maintenance of large volumes or for
heating of fluids in circulation, such as water, heavy fuel-oil, thermal oils, air or gas.

Installation may be carried out indistinctly in vats or cisterns, in boilers or pass superheaters.
They represent an optimum electric heating system for such diverse industries as agroalimentary, chemical, textile,

etc.
Connection box IP-44
Painted steel
Tubular elements
==
| E
! )
\_ Baffles
Inactive zone
ecribnle / 100 LLLp
General characteristics
» Power according to your specifications e Tube material in stainless steel AISI 321, AISI ¢ 2 Sheats of @int6,5 mm for thermostat, limitter,
* Voltage supply 3~400 V A 316L or Incoloy®-825 thermocouple or PT100 sensor.
« Density load up to 16 W/cm2. Recommended density * Standardized tube diameters: @10 mm * Optionally, temperature control with thermostat,
load according to applications e Maximum length flat plate: Standardized models limitter, thermocouple or PT100 sensor
1to3W/cm2 —  Air. ovens until 1750 mm, on demand until 3300 mm * Optionally, we can supply the GCB group with the
12Wiem? -  Heavy fuel-oil * Inactive zone (ZI) standardized models: 100 mm cabinet of electrical set-up with all the
2104 Wiem? —  Thermic oil, light fuel-oil * Standard flanges: DIN 2527 in steel components and necessary protections for its

connection: Controllers, switches, relays, circuit

6108 Wicm? —  Water ¢ Connection box IP-44. breakers, etc...

¢ Shape “U” tubular elements

IMPORTANT: When the heating groups GCB settle in a container affected by the Pressure Design temperature Maximum design pressure
Equipment Directive PED 97/23/EC, they will only be able to be used in equipment with a Upto 99 °C 10 bar
maximum design pressure according to the following parameters (extracted from the standard From 100 °C to 149 °C 9,2 bar
EN 1092-1, Table G.2.1-3 - PN10) From 150 °C t0 199 °C 8.8 bar
From 200°C to 249 °C 8,3 bar
STANDARDIZED MODELS GCB-V, RANGE FOR STEAM GENERATOR. MAXIMUM WORK TEMPERATURE: 250 °C
oD N¢2 elements. (Tube ly-825® @10 mm) Length flat plate (LLLP in mm)
in mm 6 9 12 15 18 21 24 27 30 600 800 1000 1250 1500 1750
100 X 6 kW 7,5 kW 9 kW 12 kw 15 kW 20 kW
T X 9 kW 11,25 kW 13,5 kW 18 kW 22,5 kW 30 kW
X 12 kW 15 kW 18 kW 24 kW 30 kW 40 kW
“g’v X 15 kW 18,75 kW 22,5 kW 30 kW 37,5 kW 50 kW
E 200 X 18 kW 22,5 kW 27 kW 36 kW 45 kW 60 kW
E X 21 kW 26,25 kW 31,5 kW 42 kW 52,5 kW 70 kW
X 24 kW 30 kW 36 kW 48 kW 60 kW 80 kW
250 X 27 kW 33,75 kW 40,5 kW 54 kW 67,5 kW 90 kW
X 30 kW 37,5 kW 45 KW 60 kW 75 KW 100 kW
STANDARDIZED MODELS GCB-AT, RANGE FOR THERMIC OIL. MAXIMUM WORK TEMPERATURE: 250 °C
oD N¢ elements. (Tube AISI 321 @10 mm) Length flat plate (LLLP in mm)
in mm 6 9 12 15 18 21 24 27 30 600 800 1000 1250 1500 1750
100 X 8 kW 10,5 kW 13,5 kW 18 kW 21 kW 25,5 kW
) X 12 kW 15,75 kW 20,25 kW 27 kW 31,5kW 38,25 kW
X 16 kW 21 kW 27 kW 36 kW 42 kW 51 kW
qg’» X 20 kW 26,25 kW 33,75 kW 45 kW 52,5 kW 63,75 kW
,_‘—: 200 X 24 kW 31,5 kW 40,5 kW 54 kW 63 kW 76,5 kW
= X 28 kW 36,75 kW 47,25 kW 63 kW 73,5kW 89,25 kW
X 32 kW 42 kW 54 kW 72 kW 84 kW 102 kW
250 X 36 kW 47,25 kW 60,75 kW 81 kW 94,5 kW 114,75 kW
X 40 kW 52,5 kW 67,5 kW 90 kW 105 kW 127,5 kW

STANDARDIZED MODELS GCB-A, RANGE FOR WATER. MAXIMUM WORK TEMPERATURE: 150 °C

oD N2 elements. (Tube AISI 316L @10 mm) Length flat plate (LLLP in mm)
inmm 6 9 12 15 18 21 24 27 30 600 800 1000 1250 1500 1750
100 X 15 kW 21 kW 27 kW 33,3 kW 42 kKW 50 kW
150 X 22,5 kW 31,5 kW 40,5 kW 50 kW 63 kW 75 kW
X 30 kW 42 kKW 54 kW 66,7 kW 84 kW 100 kW
qg"b X 37,5 kW 52,5 kW 67,5 kW 83,3 kW 105 kW 125 kW
,_‘—: 200 X 45 kW 63 kW 81 kW 100 kW 126 kW 150 kW
E X 52,5 kW 73,5 kW 94,5 kW 116,7 kW 147 KW 175 kW
X 60 kW 84 kW 108 kW 133,3 kW 168 kW 200 kW
250 X 67,5 kW 94,5 kW 121,5 kW 150 kW 189 kW 225 kW

X 75 kW 105 kW 135 kW 166,7 kW 210 kW 250 kW




GROUP 1 - Immersion heaters, drum heaters and

accessories
1.16 - Heating groups with flange

The GCB heating groups consist of a group of hairpin shaped elements soldered to standardised DIN2527 or ANSI
flange of suitable diameter and nominal pressure, with its corresponding connection box.

The GCB heating groups are specifically adapted for heating and temperature maintenance of large volumes or for
heating of fluids in circulation, such as water, heavy fuel-oil, thermal oils, air or gas.
Installation may be carried out indistinctly in vats or cisterns, in boilers or pass superheaters.

They represent an optimum electric heating system for such diverse industries as agroalimentary, chemical, textile,
etc.

General characteristics
* Power according to your specifications
» Three-phase voltage up to 750 V. A
* Density load up to 16 W/cm2. Recommended density load according to applications
1to3W/cm? —  Air, ovens
1,2 W/cmz2 —  Heavy fuel-oil
2to4 W/cm?2 —  Thermic oil, light fuel-oil
6to 8 Wcm? —  Water
Shape “U” tubular elements
Tube material in stainless steel AISI 321, AISI 316L, Incoloy®-800, Incoloy®-825 or nickeled copper
Standardized tube diameters: @8, @10, @16 mm
Maximum length flat plate: 3300 mm
Standard flanges: DIN - ANSI in stainless steel or steel
Connection box IP-44.
Temperature control with thermostat, limitter, thermocouple or PT100 sensor

Connection box IP-44 If you wish to receive an offer for the GCB heating groups appropriate to your
Painted steel needs, please complete the attached tables indicating the data requested
Flange Tubular elements and send it by fax. You will receive a quote from us as soon as possible.

= I Company
= % | | Contact person
= 9 Q! | phone Fax
T 7f 2 E-mail
\_ Baffles Units

N

| Inactive zone Quantity: Units

Cabl g/
able
ent 100 LLLP Units

Medium to heat: Liquid l:l Steel D
rdlestts prstiztial) Gas | Material SS AlSI 321 |
Static material \ m3 SS AISI 321 D
In line material Q m¢h DIN2527 Norm ANSI 16.5 Norm
Work temperature °C Nominal characteristics DN DN
Inlet temperature °C PN Lbs
Outlet temperature °C - = =
e WG T
Length flat plate LLLP
Total Watts kW Bunch of elements @D
Power supply V (Mono-phase) Tom
T
Mono-phase Safety Fluid temperature °C
Connection T pliese A Tube temperature °C
Three-phase A Control Fluid temperature °C
N steps Thermostat (ON/OFF)  [_]  Range ¢
Density load W/cm? Type Thermocouple sensor. Type:
L O o O
SS AISI 321 [ incoloy®-82s [l K d
Tube material |SS AISI 316L [ st | Position (Flat plate) mm
Incoloy®-800 D Copper D
@8 mm D @16 mm D
Tube diameter
@10 mm D




GROUP 1 - Immersion heaters, drum heaters and

accessories

1.17 - In line heaters

GCP pass superheaters consist of a GCB heating group assembled on a steel or stainless steel
tubular body, of suitable flange, bed and entry, exit and purge tubulatures, threaded or flanged.
The fluid to be heater circulates inside the same, guided by the deflectors at intervals in the
heating group.

The GCP pass superheaters are manufactured to measure, adapting the design for each
specific case. They can be manufactured as heat-resistant or non-heat-resistant depending on
the working temperature of the same, in horizontal or vertical position, etc.

General characteristics

¢ Shape “U” tubular elements

* Tube material in stainless steel AISI 321, AISI 316L, Incoloy®-800, Incoloy®-825 or nickeled
copper

¢ Standardized tube diameters: @8, @10, 12’5, @16 mm

* Power according to your specifications

Three-phase voltage up to 750 V

¢ Maximum length flat plate: 3300 mm * Density load up to 16 W/cm2. Recommended density load according to
« Standard flanges: DIN - ANSI in stainless steel or steel applications
 Connection box IP-44. Tubular body in stainless steel or galvanized steel 1t0o3W/em? —  Air, ovens
e Optionally, tubular body with heat-resistant insulation 1,2W/cm?  —  Heavy fuel-oil
o Temperature control with thermostat, limitter, thermocouple or PT100 sensor 2t0o 4 W/cm? —  Thermic oil, ligth fuel-oil
6to 8 Wem2 —  Water
If you wish to receive an offer for the GCP Connection £ o = outiet
heating groups appropriate to your needs, box - Facing
please complete the attached tables J\ Internal tubular body o
indicating the data requested and send it by r= ~
fax. You will receive a quote from us as soon x
as possible. L .
E : S
[  — Q.
' 3

Insulation |
% Purge
|

G (Dimension between axis)

A (Total length)

s
Process requirements Tubular element characteristics

et [ Liquid | SS Als 321 1 Incoloy®-825 [l
(Indicatejmaterial) Gas 1 Tube material |SS AISI 316L 1 stee [l
Static material Q dm¥h Incoloy®-800 D Copper D
Density Kg/dm?3 @8 mm D @16 mm D
In line material Viscosity cP Tube diameter
characteristics @10 mm D
Specific heat KJ/kg.K
Work temperature °C In line heater

Inlet temperature c
Material internal Steel (d ssasiz2r [

tubular body ssasiate ]

Horizontal D

Electrical characteristics Position Top D

Outlet temperature °C

Design pressure P kg/cm?2

Total Watts kW Vertical D Box position
Lower D
P I V (Mono-phase)
ower su
i V (Three-phase) Heat-resistant Yes a
insulation
Mono-phase bl No |
Connection Three-phase A Inlet / Outlet - Flanges
Three-ph DIN ANSI ;
phase Flange Facing
N steps PN DN PN DN NSEW
Density load W/cmz2 o Inlet
_—
emperature contro
, e Steel [ ssaisis2t |
- Fluid temperature °C Flange material
afety
Tube temperature °C SSIASICIS D
Control Fluid temperature © Yes J
Purge
Thermostat (ON/OFF) | Range °C No |
Thermocouple sensor. Type: A E
Type
J | PT100 | Dimensions |B F
in mm
K d € G
D
Position (Flat plate) mm




GROUP 12 - ALL/NOTHING, PD, PID temperature

adjusters. Programmers

12.1 - Control and switch boards

A correct choice of setting and switch system material increases the results of the thermoelectrical
elements and guarantees that the system works properly within the established working limits.

All Electricfor control and switch boards are designed to respond to European safety specifications.

Choice of whether the control board is a standard model or a made to measure model following specific
specifications will depend largely on the following criteria:

* Type of control method
* Required setting accuracy

If its application refers to a high thermal inertia process (for example, heating of large water or oil tanks),
an ACO- type control board with ALL/INOTHING settings by contactors may be the best solution.

If on the other hand your process consists in instantaneous heating of circulating fluid (for example,
tankless heaters) or you require rapid reactions in the setting system with great accuracy of temperature
control, then the most suitable control board for you will be an ACT-type with a power setting by thyristors.

Contact our technical service for them to help you choose the most suitable equipment for each application.

Apart from setting and switch boards, you will also find a wide range of both mechanical and electronic
action thermostats, of ALL/NOTHING, PD and PID type on pages 116, 117, 118 and 119 of this catalogue.

T A

ACO model control and switch boards.
Power control by contactor (ALL-NOTHING)

* Board of an appropriate size for each range of power with IP-65 damp protection rating

e Control of one ALL/NOTHING power stage controlled by a remote thermostat |

e Connection input for a safety thermostat g
¢ Front running switch with door blocking and integrated fuses i

Maximun nominal iz e
Code Voltage

[FECTED, (8 High Wide Deph
ACO12 3N-~400 12 kW 400 400 200
ACO27 3N-400 27 KW 400 400 200
ACO50 3N-~400 50 kW 500 500 300
ACOB1 3N-~400 61 kW 500 500 300

ACT model control and switch boards
Power control by thyristor

* Painted steel board of an appropriate size for each range of power with IP-41 damp protection rating.
* 1 sectioner door blocking + general protection.

* 1 safety contactor (overheating of the process/internal overheating/external contact).

¢ 1 break thyristor on 3 phases (in the 3N~400 V versions) with RC varistors and circuits.

* Feed and outlets on terminal block.

e 1 PID adjustable temperature controller.

n n Dimensions in mm
Maximun nominal CLE

Code Voltage power, in KW - Wide -
ACT8 ~230 8 kW 300 300 250
ACT12 3N~400 12 kW 300 300 250
ACT22 3N~400 22 kW 400 400 250
ACT27 3N~400 27 kW 600 500 311
ACT51 3N~400 51 kW 600 500 311
ACT60 3N~400 60 kW 600 500 311

ACT86 3N~400 86 kW 600 500 311




GROUP 1 - Immersion heaters, drum heaters and C

accessories Models as per catalogue: 733 / NTC-0125
1.18 - Cup type heating elements for fuel or others applications

General characteristics
¢ Electric heating element Class I.

¢ Hermetic head (Degree protection against moisture IP67) in steel, except C405 model in
stainless steel AISI 316.

e The upper part of the hermetic head incorporates a female 1/2" BSP thread to connect a tube.
¢ Heating element in stainless steel tube AISI 321, except for C405 models in AISI 316L

¢ Model C405 with two sheaths of @int 8,5 mm for temperature sensors or bulb thermostats.

* Watertight gasket.

¢ For installations of acid/basic liquids or especially dense liquid, they can be manufactured in
316L stainless steel tube, Incoloy 800, Incoloy 825, and/or with lower charge densities.

(*)IP67 protection is ensured in the final installation with the appropriate nipples and joints on
the 2" BSP female thread.

They allow, by means of a 1/2” BSP tube properly connected to the CUP heating element, conserving the degree protection against moisture, to prolong and to
protect the connection cables, creating the cold zone and exit to the outside according to your necessities.

The C405 model is provided with two sheaths. The sheaths can be used for implementing control and safety elements, such as rod thermostats TER-DI-178-10-80-
NEF (see pag 108) regulatable from 10 - 80 °C, or automatic or manual reset temperature limiters. Model C405 also allows safety elements within its two sheaths,
such as fuses for external temperature, range of 15 A of 60 °C and 93 °C in temperature of non rearmable safety cut out and automatic reset thermostats models
9700 (13 A) 90 °C and 75 °C (see pag 106).

All the other models allow the placing of the previously mentioned security elements inside the CUP, with the exception of the rod thermostats

CENTERED OFFCENTRE
1/2” BSP CUP 1/2” BSP CUP

/.

Figure 2

s E—

THREE-PHASE FLAT THREE-PHASE
1/2” BSP CUP 1/2” BSP CUP 1/2” BSP CUP

P-EB-110 )
Stainless steel flange

) Bo
[N ('8
[ z '
L. @int J
D L D
Dimensions in mm Electricfor's
Figure Code c D Bint L Volts Watts  W/cm? m-:t];?al ;ZI:;Z;?:n co;\hs;:umo;::ive V:’:llg(’gt
Heatig zone ox material e

C010 135 73 3 240 ~230 1500 3,4 AISI 321 @8 Steel T-300-E 1,4
1 Co11 165 73 - 270 ~230 2000 4,0 AISI 321 @8 Steel T-300-E 1,4

co12 225 73 - 330 ~230 3000 3,8 AIS| 321 @8 Steel T-300-E 1,7

Coo1 100 120 95 210 ~230 1000 3,9 AISI 321 @8 Steel T-300-E 1,2
2 C002 100 160 130 210 ~230 2000 3,6 AISI 321 @8 Steel T-300-E 1,5

C003 150 210 184 260 ~230 3000 4,0 AIS| 321 @8 Steel T-300-E 1,6

C004 150 210 180 260 ~230 4500 3,4  AISI 321010 Steel T-300-E 2,4

C302 170 170 118 270 3~230 A 3~400 A 3000 3,2 AISI 321 @8 Steel T-300-E 1,8
3 C303 230 170 118 330 3~230 A 3~400 A 4500 3,8 AISI 321 @8 Steel T-300-E 2,2

C304 160 245 190 260 3~230 A3~400 A 6000 33 AIS| 321 @8 Steel T-300-E 2,6
a Co13 35 130 - 135 ~230 1000 35 AIS| 321 @8 Steel T-300-E 1,2

Co14 50 130 - 135 ~230 2 x 1000 3,6 AIS| 321 @8 Steel T-300-E 1,5
5  C405 173 343 280 344 3-230A3-400 A 9000 31  ASISIBL o iessSieel  T-301-E 41

010




SBR GROUP 1 - Immersion heaters, drum heaters and

Models as per catalogue: NTC-0118 accessories

1.19 - Heating elements with 1P44 connection box

FIXED IMMERSION HEATING ELEMENT WITH IP-44 CONNECTION BOX,
CONTROL THERMOSTAT AND TEMPERATURE LIMITER
General characteristics

* Degree protection against moisture IP-44.

* Stainless steel AISI 321 or 304L tube.

* Connection box in painted steel.

* Zinc steel crimped connectors.

e Connection cable type Schuko 16 A.

e Control thermostat.

* Manual reset temperature limiter.

e Luminous On / Off switch

e Standard voltage ~230 V

NOTE: To ensure good system operation and prolonged life of heating elements we advise you to
install protection elements such as fluid level controls (See pages 120, 121 and 122).

Connection cable type Schuko 16A  SBR RANGE TO HEAT WATER AND OTHERS APPLICATIONS OF MAXIMUM

long. 1500 mm TEMPERATURE 90 °C.
Connection box IP-44 Specific characteristics

¢ Bulb control thermostat. Scale 0 - 90 °C. Bulb and capillary in copper
* Manual reset safety limiter. Fixed at 100 °C. Bulb and capillary in copper

Tube Dimensions in mm  Electricfor's

I Code Watts W/cm? : ; Weight
J material constructive % "0
o A B C thermic class 9
& ©
= SSBRH1,4 1400 4,7 AISI3216304L 08 196 228 328 T-600-S 1,3
\ .
SBR RANGE TO HEAT OIL AND OTHERS APPLICATIONS OF MAXIMUM
TEMPERATURE 200 °C.
Specific characteristics
- ¢ Bulb control thermostat. Scale 0 - 200 °C. Bulb and capillary in stainless steel.
i * Manual reset safety limiter. Fixed at 230 °C. Bulb and capillary in stainless steel.
Code Watts W/cm? TUb? Dimensions in mm Electricfo_r's Weight
B material constructive % "0
c = A B (o] thermic class 9
SSBRA1,4 1400 4,7 AISI 321 6304L @8 196 228 328 T-600-S 1,3
SPARE HEATING ELEMENTS FOR SBRH and SBRA RANGES
Code Watts W/em? Material tube Electricfor's_ constructive VYeight
thermic class in Kg
RESSBR1,4 1400 4,7 AISI 321 6 304L @8 T-600-S 0,34

GROUP 1 - Immersion heaters, drum heaters and

accessories

1.20 -Accessories: Connection box IP44 with thermostat and limiter

IP-44 CONNECTION BOX WITH CONTROL AND SAFETY THERMOSTAT AND ON / OFF LIGHTING
SWITCH

General characteristics
Connection box for heating elements. All models including: ¢ PG for control thermostat and limiter bulbs.

e Steel painted box. IP44. * Gaskets for packing glands.

 Control thermostat with automatic reset, chromed face ~ * It can accept other heating element types with
plate and button. connectors, always with maximum current 16A.

¢ Manual reset temperature limiter. ¢ External dimensions in mm: 155 mm wide x 105 mm

¢ Luminous On / Off switch. Azt T el

e Cable 3x1,5 mm?2 with Schuko 16 A plug type.
e PG11 for cable.

Temperature ranges for

Code control and safety elements Weight
in Kg
Adjustable thermostat Limiter
CCR-40100 0-40°C 100 °C 1,0
CCR-90100 0-90°C 100 °C 1,0

CCR-200230 0-200°C 230 °C 1,0



GROUP 1 - Immersion heaters, drum heaters and SBM / SBC

Models as per catalogue: NTC-0119

accessories

1.21 - Circular base heaters

FIXED IMMERSION CIRCULAR BASE THREE-PHASIC HEATERS
General characteristics

* |P-54 degree protection against moisture

¢ Incoloy-800 tube (@10 mm for the range SBM and @8 mm for the range SBC)
¢ Connection box AISI 430 and box cover AISI 304.

¢ Connectors AlSI 303, crimped and re-sealed.

¢ Corrugated tube to protect the leads, 3000 mm long.
e Standard voltage 3~230 V A, 3~400 V' A

Applications

¢ Degreasing e Boilers

¢ Chemical industries. e Fish farms

¢ Cleaning. * Saline solution heating

* Sea-food boilers

NOTE: To ensure a good system operation and prolonging heating element life we advise you to

c
install protection elements such as fluid level controls (See pages 120, 121 and 122) and 5 138
temperature controller (See our general Forcosa catalogue n* 927) g
o o
g 22 0
= @10 IS
MODELS SBM. w 126 N
+. o)
@ Niig o
. Dimensions inmm  Ejectricfor's . 2 o, B 9 =
Material . Weight = -
Code Watts W/cm? tube constructive in K ™
A oB L thermic class 9 § o
= C e -
o3 i
SBM6 6000 3 ly-800 529 370 442 T-602-S 54 2 E ﬁ?l &
SBM12 12000 2,9 ly-800 414 560 327 T-602-S 7.4 Sg
88
Option
* Clamps to fix the heater to a double omega shaped tank. They will be supplied in bags of six units
with six screws M4x25 Stainless Steel.
Code: 128169000 Reference: MPA-BO-SBM
¢ Special order: Other dimensions, power and voltages. g
Manufacturing in titanium tube ©10,92.mm
Manufacturing in Teflon® tube @12 mm.
MODELS SBC.
Dimensions in mm i . c
Tube Electricfor's  yyoignt S
Code Watts W/cm? : constructive S
material 3 in Kg >
oB L c p thermic class <
o
SBC2,5 2500 1,7 ly-800 438 235 351 40 70 T-602-S 3.2 _(C" o)
t
SBC7,5 7500 2,4 ly-800 690 425 612 57 97 T-602-S 5,1 i Q
o]
q + =
Option @ 38
* Clamps to fix the heater to a double omega shaped tank. They will be supplied in bags of six units ‘§' _, <
with six screws M4x25 Stainless Steel. ™
Code: 128170000 Reference: MPA-BO-SBC % =
e Special order: Other dimensions, power and voltages. ; §
Manufacturing in titanium tube ©10,92.mm % g B 1
Manufacturing in Teflon® tube @12 mm. ?o k= B~
o ©
RS
[ONG} Q

The SBM and SBC models are stocked in finished or semi-finished version is order to be adaptable
to several differents uses.

If you require, we can also supply the SB type heaters varying side A height to make a special
attitude, according to the diagrammes, to facilitate fixing the containing baskets in the heating
barrels. Specify dimensions A, C, D, E and F in the order..

Models SBM. Models SBC.
Attitude option Attitude option

X D




SN/SL/SF GROUP 1 - Immersion heaters, drum heaters and

Models as per catalogue: NTC-0116

accessories

1.22 - Heating elements for no aggressice liquids

L-SHAPED FIXED HEATERS WITH HANDLE
General characteristics
¢ Degree protection against moisture IP-20.
e Stainless steel AISI 316L @10 mm tube.
¢ All models incorporate hose cable type HO7RN-F with 3 wires of suitable section and length 1500 mm.
* Stocked in finished or semi-finished version in order to be adaptable to several differents uses.
* The standard version has the shape of an "S" with handle.
* Standard voltage ~230 V
Options
Shape: «Vn, «Xn, «Y»,
Handles: Made in melted resin IP-67

Connection box with degree protection against moisture 1P-66

Internal plug for 1, 3 or 6 elements.
Also available: Other dimensions, voltages and powers.

Titanium @10,92 mm tube

If you require to reduce the SN heater heights, indicate the dimension Ls, Lv, Ly, Lx on your order sheet

SN HEATERS. STANDARD MODELS
Fixation clamps for heaters SN, SL

Electricfor's q
and SF
Code Watts W/cm2  Common ShapeS ShapeV Shape Y Shape X constructive V}Ie:ght ]
thermic class " 19 e Clamps to fix the heater SN to a double

Dimensions in mm

c A Ls Lv Ly Lx omega shaped tank. Material AISI 430.
SNO0O1 1500 3,3 320 70 450 587 600 931 T-301-E 1,0 T|_1ey will be supplied in ba_gs of two units
SNO02 3000 31 320 160 450 587 600 931 T-301-E 20 RREESE el iesBtiniess Steol.
SNO003 4500 2,9 320 250 450 587 600 931 T-301-E 2,6 ﬁofde' 12817'\;22(;0 o
eference: -BO-
SNO004 2000 3,9 270 70 850 981 1000 1275 T-301-E 1,9 SHAPE “X”
SNO005 4000 3,9 270 160 850 981 1000 1275 T-301-E 2,3
SNO006 5700 3,8 270 250 850 981 1000 1275 T-301-E 2,9
Other solutions with standard SN elements i
SHAPE “S” SHAPE “V” SHAPE “Y” f =
180 (%)
oo
Zf
I E =1
=] 1 P | =
= = =3 =
'ﬁ g £ . g
2 ] 2 .
= E = i1
z 5 5 | ©
= = Z
w ] = R
-l = el o e 1} 1
J =t L= %’-} <, '
2 c__ . €
SL HEATERS. STANDARD MODELS SL FIXED HEATERS
Dimensions in mm Electricfor's CEne ] A EE
Code Watts W/em? Tubg — T VYeight 3 Degree protection against moisture IP-20.
material | LC  ihrouah @ thermic class inKg < Stainless steel AISI 321 @8 mm tube for the model
ug SL0,6 and AISI 316L @8 mm tube for the models SL1
SLO,6 600 5,6 AISI 321 295 170 120 T-600-S 0,46 and SL1.5.
SL1 1000 5,9 AISI 316L 400 105 50 T-301-E 0,56 * All models incorporate hose cable type HO7RN-F with
SL15 1500 66  AISI316L 400 105 50 T-301-E 0.61 3 wires of suitable section and length 1500 mm.
’ ’ ’ * Standard voltage ~230 V
SF HEATERS. STANDARD MODELS
Tub Dimensions in mm Electricfor's Weight SF FIXED HEATERS FOR DRUMS
Code Watts Wemz o8 PASEoS constructive nKa General characteristics
L e through 0 thermic class U ¢ Degree protection against moisture 1P-20.

56,5 T-300-E 1.0 e Stainless steel AISI 321 @8 mm tube.

SF001 1000 53 AISI 321 1170 148
* All models incorporate hose cable type HO7RN-F with

SF002. | 1500 56 AISI321 [ 11170 148 56,5 T-300-E L] 3 wires of suitable section and length 1500 mm.
SF003 1200 2,9 AISI 321 840 447 24 T-300-E 1,1 e Standard voltage ~230 V
f —
* g
g 2 {
10 T o | & g
- © = | ™=
- 2z 2 ° m | @ =5
n = o = a | = (=311
2w c = © =1 -2 W =
[]] =] (2] S - | == (/2] =
° T Z - 3 SUE T = —F
o5 - [T} =4 [=} = | = [%-3
= T |5 E| T | = o
- o o (& E n | - [
= 13 = " & @ » I =
7] ' 0
] 1 5 [} , B )
| e Ui - © i
= g o | ' —=
= 1 & = = e
‘I E a1 - Haﬂ"-“ﬂ




GROUP 1 - Immersion heaters, drum heaters and SIYMN / STEF

Models as per catalogue: NTC-0117

accessories

1.23 - Heating elements for aggressive liquids

FIXED INSTALLATION HEATING ELEMENTS FOR AGGRESSIVE LIQUIDS.

General characteristics

¢ Smelted resin handles with degree protection against moisture 1P-67.

¢ Silicone hose cable 2 wires + Earth cable 1500 mm long.

¢ Electrical Class |

¢ Standard voltage ~230 V

¢ Tube material:
Titanium @10,92 mm —  Models STIU / STIM
AISI 316L @10 mm —  Models SINU / SINM -
Incoloy®-825 10 mm —  Models SIYU / SIYM / SIYMN

TITANIUM HEATERS. SHAPE “U” Applications
L i . * Electropolishin * Chrome-platin
Dimensions in mm Electricfor's — For chemical baths . P. 9 . P' 9
Code  Watts  W/cm2 constructive - Kg « Degreasing * Zinc-plating * Silver-plating
L | A B thermic class « Pickling « Cadmium-plating * Gold-plating
STIU05 500 5,0 400 190 160 71 T-440-E 0,70 « Shining « Copper-plating * Fixed
STIU1 1000 4,3 600 200 350 71 T-440-E 0,86 * Phosphatizing « Nickel-plating * Colored
STIU2 2000 49 900 200 650 71 T-440-E 1,1
STIU3 3000 4,8 1250 200 1000 71 T-440-E 1,3
STIU4 4000 4,9 1550 200 1300 71 T-440-E 1,5 COMMON DIMENSIONS. SHAPE “U” RANGE
Siliqone hose cable .
STAINLESS STEEL AISI 316L HEATERS. SHAPE “U” BUIES 4> CEMN CRNMEEIER, 1org. 1500 Gl g
wn
Dimensions in mm Electricfor's ., . ght H o g g
Code Watts ~ W/cm? constructive in K | g 29
L 1 A B thermic class 9 Minimum liquid level =} g o
Yol P
SINUO5 500 5,1 400 190 160 71 T-301-E 0,70 C % ,<Z_c 53
cEzz
SINU1 1000 4,3 600 200 350 71 T-301-E 0,84 R LL 5 i
H D]
SINU2 2000 4,9 900 200 650 71 T-301-E 11
SINU3 3000 48 1250 200 1000 71 T-301-E 1,3 pOESEHestollinaclizelsAleyizant
SINU4 4000 4,9 1550 200 1300 71 T-301-E 1,5
INCOLOY®-825 HEATERS. SHAPE “U” o) ’:( >\ -
Dimensions in mm Electricfor's . -/
Code Watts W/cm? constructive V:Inellg;t | A
S : - = thermic class Cold zone L+3% Heating zone
SIYu1,5 1500 3,3 1000 250 700 60 T-602-E 11
SIyu2 2000 3,3 1300 300 950 60 T-602-E 1,4
SIYU3 3000 3,1 1900 330 1520 60 T-602-E 1,7
SIYu4 4000 3,3 2300 350 1900 60 T-602-E 21
TITANIUM HEATERS. SHAPE “M-4”
Dimensions in mm Electricfor's .
Code Watts W/cm? constructive V;’:'Ight
L I A B thermicclass 9
STIM2 2000 4,9 600 200 350 158 T-440-E il COMMON DIMENSIONS. SHAPE “M-4” RANGE
STIM2L 2000 4,9 700 200 450 158 T-440-E 11 Silicone hose cable
2 wires + earth connection, long. 1500 mm o
STIM3 3000 4.8 800 200 550 158 T-440-E 1,3 a
STIM4 4000 49 900 200 650 158  T-440-E 1,5 Minimurn liquid level 22 g
S Q ®
STAINLESS STEEL AISI 316L HEATERS. SHAPE “M-4” % gl sc>
=m
" . . v e (*) Separating flanges Zx o}
Dimensions in mm Electricfor's Weight £00
Code  Watts  W/cm? constructive ) £ S==
L 1 A B thermic class 9 —— t >}
SIE | =000 &) CUON IRECUN IV I L0 Ui Minimum liquid level 50 5 Rest of inactive safety zone
SINM2L 2000 4,9 700 200 450 158 T-301-E 11 indicator.
SINM3 3000 4,8 800 200 550 158 T-301-E 1,3 :
SINM4 4000 4,9 900 200 650 158 T-301-E 1,5 @
1© o
INCOLOY®-825 HEATERS. SHAPE “M-4” D
Dimensions in mm Electricfor's . )
Code Watts  W/cm? constructive V:I:llggt | ’ A
L ! A B thermic class Cold zone | +o Heating zone
SIYM1,5A 1500 3,3 700 250 400 158 T-602-E 1,1 =
SIYM1,5B 1500 313 800 250 500 158 T-602-E 11 (*) NOTE: The separating flange is only supplied with the models
SIYU, SIYM and SIYMN
SIYM2A 2000 3,3 800 300 458 158 T-602-E 1,4
SIYM2B 2000 3,3 900 300 550 158 T-602-E 1,4
SIYM3 3000 3,1 1150 330 770 158 T-602-E 1,7

SIYM4 4000 3,3 1350 350 950 158 T-602-E 2



SIYMN / STEF GROUP 1 - Immersion heaters, drum heaters and

accessories

1.23 - Heating elements for aggressive liquids

COMMON DIMENSIONS. SHAPE “M-6” and “M-8” INCOLOY®-825 HEATERS.
SHAPE “M-6” / “M-8”

Models as per catalogue: NTC-0117

Silicone hose cable o
2 wires + earth connection, long. 1500 mm Q Dimensions in mm Electricfor's Weigh
Q Code  Watts W/cm? Shape constructive ellg t
) Minimum liquid level g L | A thermic class INENG
— Ll 5 SIYMN1,5 1500 33 600 250 300 M6 T-602-E 11
uu‘_g (*) Separating flanges é SIYMN2 2000 3,3 700 300 350 M6 T-602-E 14
) & =z SIYMN3C 3000 3,1 800 330 420 M8 T-602-E 1,7
L < : b) SIYMN3A 3000 3,1 900 330 520 M6 T-602-E 17
SIYMN3B 3000 3,1 1000 330 620 M6 T-602-E 1,7
Minimum quuid level 50 :t5_ Rest of inactive safety zone SIYMN4C 4000 33 900 350 500 M8 T-602-E 24
indicator.
SIYMN4D 4000 33 1000 350 600 M8 T-602-E 2,1
SIYMN4A 4000 33 1100 350 700 M6 T-602-E 2,1
[eNe]
a8 SIYMN4B 4000 33 1200 350 800 M6 T-602-E 2,1

Shape M6
Shape M8

J U Y

1 A
Cold zone L0 Heating zone
-5

HEATERS COATED WITH PTFE OF TEFLON* BRAND OR OTHER QUALITY BRANDS

Silicone hose cable

2 wires + earth connection, long. 1500 mm Exclusive for PTFE heaters.

These elements are especially designed to
Separating flanges heat a wide variety of corrosive liquids with
in PTFE the exception of hydrofluoric acid. The final
choice may be based on the working
conditions, recommendations of the =
manufacturer of the corrosive material, ora { ., _—
preliminary test. ELECTRICFOR, S.A. : il
declines responsibility for any possible { .

Minimun liquid level 50 +5 _ Rest of inactive safety zone problems °Wif‘9 to COf!‘OSiOﬂ, since the
indicator different working conditions and factors, e P

(7 which are very often unknown, can affect the [ —
J effectiveness of the sheath. L’/

D sl ATTENTION!: The maximum working temperature is 90 °C for liquids with boiling point

I S below 110 °C, and 35 °C for liquids with boiling point over 110 °C. For more information
ask for our NTC 9120.
N\ E Dimensions in mm Electricfor's

155
| PTFE 012

U]

1T C

constructive Weight
B Code Watts W/cm? | A B - L Shape thermic in Kg
| A class
Cold zone L0 Heating zone STEF1 1000 2,4 140 210 150 245 400 M6 T-270-E 11
-5
STEF2 2000 25 180 370 330 245 600 M6 T-270-E 15
STEF3 3000 25 320 430 390 245 800 M6 T-270-E 21
STEF3A 3000 2,6 320 530 380 245 900 M8 T-270-E 21
STEF3B 3000 25 320 630 510 245 1000 M8 T-270-E 2,1
TERACTE / TERACTI/ GROUP 11 - Thermostats, hygrostats, pressostats, time
TERACTY switches and temperature sensors
11.3 - Thermostats for acids and aggressive liquids
Model Sheath Thermostat
Assembly . Dimens:;s R re;:::,::‘em Assembly Materia Dimensions V:I: ',’{’gt
code Material L Miniumn level D code code | inmm
Bulb zone
TERACTE3090 TEFLON 360 100 12 128046000 30_90 BULB 3501290201 0,34
. TERACTI3090 TITANIUM 360 100 12,7 128045000 30_90 BULB 3501290201 0,34
TERACTIY3090 1Y-825 360 100 12 128206000 30_90 BULB 3501290201 0,34
Replacements
Code Description
128046000 TEFLON SHEATH
128045000 TITANIUM SHEATH
128206000 INCOLOY®-825 SHEATH
108046004 BAKELITE BOX WITH GASKETS
3503290201 THERMOSTAT WITHOUT BUTTON

517165000 BLACK BUTTON. TEMPERATURE RANGE 30/90 °C



GROUP 1 - Immersion heaters, drum heaters and

accessories

1.24 - Heating elements for aggressive liquids

IMMERSION HEATERS FOR AGGRESSIVE BATHS, RG RANGE.
Immersion heaters for aggressive baths in the RG range are used for heating the different types of
substances and solutions of a chemical or electrolytic, surface-coating process

General characteristics

¢ Heating element manufactured with high-quality ceramic support and Ni-Cr alloy resistive wire

¢ Head in EPDM for all models with sheath @25, @30 and @33 mm and also for models with lead sheath
in @52 mm.

¢ Bakelite head with IP65 protection degree for the porcelain models of @40 mm and all models with
sheath @52 mm except for models with lead sheath.

e 2 or 3 wire silicone hose lead + Earth of 1500 mm long (for different lengths of lead, indicate on the
order)

e Class | electric heater
¢ Standardised voltages: ~230 V; 2~400 V; 3~400 V
¢ Sheath material:

Titanium — @25 mm /@52 mm Pyrex - ©52mm
Quartz — @25 mm / @30 mm Teflon - ©@52mm
AISI 316L — @33 mm / @52 mm Lead - @52 mm
Porcelain — @40 mm

Applications

Chemical baths for: ¢ Phosphate-plating e Copper-plating ¢ Gold-plating

» Degreasing ¢ Electro-polishing * Nickel-plating e Fixing

« Bead-polishing ¢ Zinc-plating ¢ Chrome-plating ¢ Colouring

 Polishing ¢ Cadmium-plating ¢ Silver-plating

Method of use

* The immersion heater is supplied without any control elements, the user having to connect the different electrical circuits and drives to start the immersion heater
running.

* Periodically check the air-tightness of the head to make sure there is no deterioration of the internal connections due to corrosive actions of vapours or liquids.

¢ The immersion heater has a mark which signals the heated zone. To ensure correct functioning, it is vital that this mark is always completely submerged

* For its electrical connection, it must be submerged in the bath.

* To remove it from the bath, it must be disconnected electrically and left for 15 minutes or until the heating element has cooled down.

* Before installing the immersion heater, check that the sheath material is suitable for the type of bath in which it is to be submerged. To do so, and only as a
guideline, we show below a table with the recommended sheath materials per type of bath. The final choice may be based on working conditions,
recommendations by the corrosive material manufacturer, or else, on a preliminary test. ELECTRIFOR S.A. cannot be held responsible for potential problems
caused by corrosion, as different working conditions and other factors, often unknown, can modify the efficiency of the sheath.

Stainless
Titanium Quartz Steel Porcelain Pyrex Lead NOTE
AISI 316L The special characteristics of Teflon
Electro-acid shining X X X X make it able to work in a wide range of
Cadmium X X corrosive liquids, and would therefore be
Alkaline copper X X suitable fc_)r any of the baths indicated in
Acid copper X X X X X the table included.
Colourin X The exception is to be found in baths with
£ 09 d hydrofluoric acid or solutions with fluoride
Specialichiome % base. In these cases, Teflon is NOT
Sulphuric chrome X appropriate
Sulphurous chrome X X X X
De-greasing X X
Aggressive de-greasing X X X
Staining steel electro-polishing X X X
Aluminium electro-polishing X X X X
Fixing X X X X
Phosphate-plating X X
Shiny nickel-plating X
Silver-plating X X X X
Gold X X X @90
Alkaline zinc X X X X
Salts for thermal treatments J,AL
(nitrates — sodium nitrates) i 0 ﬂ
| BA
Standar models 2 _
N D —
o LU ]
Long. A in mm 2 i
Figure n® heat SIIea-t I 9 g £ Ul
shea matenta 500 525 600 750 800 900 1000 1200 S HH 2 J
1 @25 TITANIUM 1000 W - - - 2000 W == 3000 W == ;,- A ;" g s
c c
1 30 QUARTZ 1000 W -- -- -- 2000 W -- 3000 W -- O | — I o N
- < S R
1 @33 AISI 316L 1000 W - - - 2000 W == 3000 W - g, g { g_‘ 3 T
2 @40 PORCELAIN 1000 W - - - 2000 W == 3000 W -- ic - il ic 3 1)
1000 W i
TITANIUM 1500 W 2000 W i 0]
AISI 316L ~  1000W 2000W 2000W 2500W 3000w 000 W 3000 Il
2 e PYREX 2500 W 3000 W
5 3000 W 1l
TEFLON - 800 W - 1600 W - 2400W - - T
1 LEAD - 800 W - 1600 W - 2400W - - ] g—
[2] o




General Characteristics
¢ Injected-PVC hood IP64

GROUP 1 - Immersion heaters, drum heaters and

accessories

1.25 - Flat Teflon heaters for aggressive liquids

FLAT TEFLON HEATERS FOR AGRESSIVE LIQUIDS, GVT MODELS

Flat GVT Teflon heaters are especially designed to heat highly aggressive liquids and in cases where reduced dimensions
and a substantial heat-power supply are required.

Its Teflon coat (Teflon-FEP or Teflon-PFA) and its low load density (just 1 W/cm?) confer great stability against most
aggressive liquids.

The choice of coat (single- or double-layer FEP or PFA) must depend on the working temperature and type of liquid being
heated.

The FEP coat can be used in most cases. A double-layer coat is recommended for some applications in heating nitric-acid
baths.

The Teflon FAP coat must be chosen in particularly critical conditions, with extremely aggressive liquids and very high
liquid temperatures.

The 1 W/cm? load density is adequate for heating up to 90 °C. For working temperatures between 90 and 120 °C, heaters
with a load density of 0.5 W/cm? are recommended.

Description

The flat-shaped heating area must always remain submerged.

In continuation of the heating area there is a non-heated support (called “N”), which must remain covered by at least 20
cm of liquid. The two black marks in the N zone indicate the maximum and minimum liquid level.

The N zone is protected by an elastic polypropylene braid.

Behind the N zone there is a connection consisting of an injected-PVC tube with protection grade IP64. A power lead type
HO5 VV-F or HO7 RN-F, according to voltage and power, leads out from the connection hood (called “C”). The connection
must be fitted outside the tank and away from the incidence of vapours.

1.- Heating area, which must always remain submerged

2.- N zone (non-heated). Standard length 1000 mm

3.- Connection hood IP64

4.- Power lead C. Standard length 1000 mm

¢ 1000-mm long power lead type HO5 VV-F for single-phase heaters or type

Single-phase heaters: @30 mm x 195 mm length HO7 RN-F .for three-phase heaters .
Three-phase heaters: @30 mm x 220 mm length * Load density: 1 W/cm?
« Coat: One layer of Teflon FEP. Also on request: Teflon FEP with double * Standard voltage ~230 V or 3~400 V

layer or Teflon PFA with single or double layer.

Standardised models

Type A models Type B models Type C models Type D models Type F models
For fitting to side or bottom of ~ With fastener for fitting to side For fitting to side or bottom of  For fitting to bottom of tank Universal model for all fitting
tank of tank tank types whether side or bottom of
With metal frame coated with ~ With metal frame coated with tank with feet.
polypropylene or polyvinyl polypropylene or polyvinyl Rigid structure is ideal for high
fluoride fluoride power needs.

Accessories
Cables

L

e

Type HO5 VV-F
Type HO7 RN-F

@75 mm packing Polypropylene or polyvinyl-fluoride perforated plastic For fitting to tank floor.

gland
Available in
polypropylene

grille Available in polypropylene or polyvinyl fluoride

or

polyvinyl fluoride




GROUP 1 - Immersion heaters, drum heaters and CMG

Models as per catalogue: NTC-0110

accessories
1.26 - Very low density load heaters
HEATER CMG WITH VERY LOW DENSITY LOAD FOR HYDRAULIC OIL GROUPS

The CMG heater is designed for maintening temperature in tanks of hydraulic oil or other
materials in which a stable temperature of approximately 25 °C is needed (starting up
of hydraulic groups, etc.).

Thanks to the large surface of the aluminum radiator we obtain a really low density load
of the heater, ensuring a maximum surface temperature of the element of 60 °C, even
working dry. In this way we avoid risks of oil cracking, prolonging the element life.

The heater incorporates two powerful magnets which, apart from being used to fix a
position in the metallic tank, attract potential small magnetic particles in suspension that
could damage the hydraulic groups.

General characteristics
¢ Degree protection against moisture I1P66. ¢ Silicone hose cable of 3x0,75 mm?2 with PG9 for tank exit

¢ Profile in black aluminum. ¢ PG9 for cable hose.

e Supports base in galvanized steel with two powerful magnets to fix the ¢ Watertight gaskets.
resistance to metallic deposits and at the same time to attract metallic  « QOption: If you require, we can supply finished CMG heater with 3/8” pressure
particles in suspension. connection with metallic mesh of 1200 mm length

¢ Fixed temperature thermostat at 28 °C with differential of 11 °C.

Usual applications Hose cable 3x0’75 mm?2

 Hydraulic oil baths p long. 3000 mm

¢ Positioners
o Lifts

* In general, all baths that need a stable calorific input to maintain a temperature
of 25 °C.

W/cm? Weight /l
Code Volts Watts ) in Kg i
i [
CMGO020 ~230 200 0,14 2,6 I =
i
(*) The load density of the apparatus is taken with respect to the aluminium radiator. /),', T T
’ 165
205 - 82 -

GROUP 1 - Immersion heaters, drum heaters and AF

Models as per catalogue: NTC-9137

accessories

1.27 - Metallic heating clamp for drums
METALLIC HEATING CLAMP FOR DRUMS

“AF” RANGE
Very robust construction based on elements with stainless steel AISI 321 or 304L tube covered with a galvanised steel layer.
General characteristics

e Standard model for drums 200 Lts (@580 mm).

e Tubular elements with stainless steel AISI 321 or AISI 304L tube.

¢ The outside of the clamp is insulated by a mineral sheet protected by a galvanised layer.

¢ Closing with double buckle.

* Power: 1,3 KW (2x650 W)

¢ Standard voltage ~230 V

¢ Other dimensions and voltages are available on request

Code MHETE S () I Watts Wiem? Tube Electricfor’s construc.  Weight
gint. Wide material thermic class in Kg
AFOOT 580 120 2x650 177 AS 36 T-700-T 57

Method of use
¢ Place the clamp as low as possible on the drum, making sure that the contact with its surface is good. (Do not place on the ridged rigidifiers).

¢ Check that the level of the liquid is higher than to the position of the clamp. If you foresee variations in the liquid level within the drum, see our magnetic level
switches and our level controllers for conducting liquids, solids and granulates (See pages 120, 121 and 122). This eventuality is of special importance when the
drums are made of plastics or derivates, given the fact that using the clamp with an inadequate level in the drum could lead to its premature deterioration.

* Check the highest temperature to which you can raise the liquid, and if necessary, place a thermostat within the drum and make the relevant connections. (To
choose the thermostat, see Division Forcosa n°® 927 of our general Catalogue and the present catalogue page n* 22, if they are aggressive liquids).

¢ Do not cover the drum hermetically. The heating of liquid with the drum closed could cause a rise of the pressure inside it. If it is not possible, we suggest that
you place a pressostat that will limit the pressure in the drum. (see Division Forcosa n® 927 of our general Catalogue).




AFBS / AFAFS GROUP 1 - Immersion heaters, drum heaters and

accessories

1.28 - Flexible silicone heating bands for drums

FLEXIBLE SILICONE HEATING BANDS FOR DRUMS

“AFBS” RANGE

* The AFBS silicone heating bands are thin, light, water and ozone proof and allow you to heat surfaces metallic resistors
could not heat easily.

e The AFBS silicone heating bands stick to the drum thanks to a system of elastic springs located on the ends. Thanks
to its flexibility, the heating band adapts to the surface of the drum, thus improving on the performance of conventional
clamps because it avoids the creation of air bubbles that act as thermal insulators.

General characteristics

e Thermal range: Up to +180 °C under continuous regime. * Available Options
Overtemperature +230 °C in peaks. - Built-in thermocouples, thermostats and thermal fuses.
¢ Standard voltage ~230 V - Voltage: up to 480 V.
e Class Il - Limit W/em2:  possibility of density load up to 5,5 W/cm? with the adequate
o Thickness: between 0,7 mm and 1,5 mm. applications and in controled conditions.
o Tolerance: Up to 150 mm + 0,15 mm - Optional: With an acrylic self-adhesive backing.
Over 150 mm: = 0,31 mm
Safety Dimensions in mm Welaht 1.5 A ‘
Code thermostat Watts  W/cm? . Ig H ‘
fittes A B in K9 (€] [GTI TS ::'059 0237%9 de 2x 1 mm?
ong. mm.
AFBS001 NO 1700 110 800 047 050 @ B <
D i /
AFBS001T Si-90°C 1700 110 800 0,47 0,50
Tinned 12 .
“AFAFS” RANGE General characteristics
e The AFAFS band heater due to their conception (resistive thread under * Temperature range: +180 °C in continuous use.
vulcanized silicone), allow an extraordinary flexibility of use. ¢ Adjustable thermostat 20 °C to 180 °C protected by silicone.
¢ The dimensions of the AFAFS bands cover most standard drums. ¢ Silicone connection cable 2000 mm long.
* The installation in drums of specific dimensions is possible due to the ¢ Material support: Rubber, silicone plus fiber glass with laminated metallic iron strap.
fixing system. e Class Il
¢ Standard voltage ~230 V
Dimensions in mm Suitable for . Weight
—— (Wide x Length) @ drum CTECLT Watts in Kg
AFAFS20 96 x 850 275/300 20 Lts 400 0,50
AFAFS55 96 x 1100 295/ 355 55 Lts 750 0,65
AFAFS200 96 x 1700 550 / 600 200 Lts 1000 0,80

“AFHSSD” RANGE

* The AFHSSD silicone side drum heater is a simple and effective method of applying heat to drums and multiple units up to a
maximum of three can be used to give quicker warm up times and higher product temperatures.
The AFHSSD is specifically designed for the melting or reducing the viscosity of soaps, fats, varnishes and oil based type
products. It can also be used in conjunction with the AFBCB base drum heater to increase product heat up

¢ The heating element of the AFHSSD is PTFE coated and sandwiched between multiple layers of silicone coated glass fabric

¢ Asimple spring and clip arrangement that ensures good surface contact with the drum.

General characteristics Thermostat Dimensions in mm Weight

¢ Standard voltage ~230 V Code temperature capacity Wide x Heating Watts in Kg

e Class Il range Length. length

* Supply Lead: Tmm? Twin Core rubber ~AFHSSD25 20/120°C 25 Lts 125 x 800 690 300 0,80
Isr:lsel;l?r:zg conductors — Neoprene appsspsg  20/120°C  50Lts  125x940 830 500 083

« Temp. Control: 20° to 120°C adjustable AFHSSD105 20/120°C  105Lts  125x1300 1125 800 1,0
Capillary Thermostat. AFHSSD200A 20/120°C 200 Lts 125 x 1665 1490 1000 1,2

* Heater Material: Silicone rubber / Glass  AFHSSD200B 20/120°C  200Lts  180x 1665 1490 1000 15

fibore sheet — Double Insulated o
Construction AFHSSD200C 20/120°C  200Lts 180 x 1665 1490 1500 1,5

GROUP 1 - Immersion heaters, drum heaters and

accessories

1.29 - Flexible heating blankets for drums

FLEXIBLE HEATING BLANKETS FOR DRUMS

“AFCCB” RANGE

The AFCCB side drum heaters are a simple and effective method of applying heat to drums. Four standard sizes
are available for drums 25L, 50L, 105 Lts and the more common 200 Lts.

The AFCCB is specifically designed for use with plastic drums but can be used on any containers where delicate
materials require gentle warming.

It can also be used in conjunction with the AFBCB base drum heater to increase product heat up. Non-standard
sizes are also available upon request

AFCCB side drum heaters are specifically designed for the melting or reducing the viscosity of soap’s, fats,
varnishes and oil based type products.

All AFCCB heaters incorporate their own thermic insulation in order to increase thermic efficiency.

General characteristics

—_—

Temperature Dimensions in mm .
Code thermostat c:;::;ty L h Wid Heating Watts V:I:llg;t ¢ Standard voltage: ~230 V
range engt ide length ¢ 3 Meter Braided Power Cable.

AFCCB25 0/90°C 25 Lts 1020 400 870 200 83 e Class |
AFCCB50 0/90°C 50 Lts 1250 440 1100 250 4,0 ¢ Adjustable thermostat 0 / 90 °C. On demand with
AFCCB105  0/90°C 105Lts 1650 440 1500 400 53  aeeIos 0140 °C.

. e Jacket made from a water resistant, flame retardant,
AFCCB200 0/90°C 200 Lts 1950 450 1800 450 6,3 polyurethane nylon.

¢ Quick release buckles for easy installation and removal.




GROUP 1 - Immersion heaters, drum heaters and

accessories

1.29 - Flexible heating blankets for drums

FLEXIBLE HEATING BLANKETS FOR DRUMS

“AFHTB” RANGE

* The AFHTB side drum heater has the same design and construction as the AFCCB but instead of polyurethane nylon as the
jacket material, it uses a silicone impregnated glass cloth: up to 200 °C.

* Four standard sizes are available — 25L, 50L, 105L and most popular the 200L.

* All four sizes of drum heaters AFHTB have their own internal insulation to aid thermal efficiency.

* AFHTB side drum heaters are specifically designed for melting or reducing the viscosity of products that require higher
temperatures that can be achieved with the AFCCB type.

¢ Designed to work in METALLIC drum.

Caracteristicas generales

« Standard voltage: ~230 V * Water resistant and a great variety of chemical
agents.

e Attachment to the drum is by adjustable quick
release buckles.

e Other sizes and ratings are also available upon

¢ Class |

¢ 3 Meter Braided Power Cable.

* Degree protection against moisture IP51
* 20° to 220° C Thermostat.

request
¢ Silicone/Glass Fabric Jacket. q
Standard models
Temperatura Dimensions in mm i
Code thermostat c:r::;t ) ) Watts V:’:"ght
range pacity Length Wide Heating length g
AFHTB25 20/200°C 25 Lts 1020 400 870 380 3,3
AFHTB50 20/200°C 50 Lts 1250 440 1100 450 4,0
AFHTB105 20/200°C 105 Lts 1650 440 1500 700 53
AFHTB200 20/200°C 200 Lts 1950 800 1800 1250 6,3

Method of use for flexible heating blankets AFCCB and AFHTB

¢ Check the maximium temperature to which the fluid can be heated

¢ Itis recommended that the unit be operated in a dry environment with the drum ventilated to avoid build up of internal pressure. If this circumstance is not possible,
it is recommended to place a presostat that limits the pressure inside the drum. Consults our n® 927 Forcosa Division general catalogue.

¢ |t is advisable that power to the drum heater be disconnected when the drum is either empty or being filled, or upon installation or removal of the heater itself

“AFPT” RANGE General characteristics

The AFPT drum heater is a flexible thermal sheet protected by two fabrics  « Standard voltage: ~230 V
covered with PVC: a heating side (red) and a heat repellent side (blue).

The AFPT drum heater is equipped with rings that, attached with elastic links,
provide a good grip of the heater on the drum, compulsory condition for an
efficient thermal exchange.

Advantages ¢ Degree protection against moisture IP-

Compared to the heating clamps needing several supply sources and that do 54

not cover the drum more than partially, the AFPT drum heater indeed covers it  * Built-in safety thermostat 80 °C
all. Furthermore we assure a regular and homogeneous heating and thanks to
its heat repellent side it keeps the temperature of the drum for some hours after
being disconnected.

¢ Connection cable 3 x 1,5 mm2 with 2000
mm long.

¢ Class |

Maintenance temperature (On): 50 °C
e Exposure temperature (Off): 80 °C

Dimensions in mm i
Code Watts "!’e'g"‘
Length Width in Kg
AFPTO001 1900 850 575 5,5

GROUP 1 - Immersion heaters, drum heaters and
accessories

1.30 - Insulation jackets for drums

r" - '*" INSULATION JACKETS FOR DRUMS

“AFCHA” RANGE

The AFCHA insulation jacket can be used in conjunction with all the drum heaters in the Electricfor range.

¢ When used with AFBCB and AFBS001T side drum heaters, it can be fitted during heating to reduce warm up time and
increase the top range temperature attainable.

¢ When used with the AFBS, AFAFS and AFCCB side drum heaters, it can be fitted after heating to maintain the temperature
for a longer period of time.

General characteristics
* Jacket made from a water resistant, flame reatrdant, polyurethane nylon.

Code Drum capacity Weight in Kg
AFCHA25 25 Lts 0,40
AFCHA50 50 Lts 0,62
AFCHA105 105 Lts 1,2

AFCHA200 200 Lts 2,4




GROUP 1 - Immersion heaters, drum heaters and

accessories

1.31 - Base drum heater with adjustable thermostat
BASE DRUM HEATER WITH ADJUSTABLE THERMOSTAT

“AFBCB” RANGE

The AFBCB base drum heater is specially recommended for reducing viscosity in soaps, greases, varnishes and heavy oils.

The baser diameter allows it to be used in all drums 200 Lts or higher. If the drums are plastic, in principle do not use, consult

our Technical Dept.

The AFBCB base drum heaters are manufactured with a 900W silicone rubber insulated heater mat which provides an even

distribution of heat to the plate.

If rapid heat up is required and the contents will accept heat rapidly, or solid medium is involved a AFBS, AFAFS and AFCCB

side drum heater can be used in conjunction with the AFBCB; alternatively a thermally insulated jacket can be used.

The AFBCB is made from 2mm thick mild steel for extra rigidity on uneven surfaces with tapered edges for safe use of drum

S location and is protected by a resilient high temperature coating. Temperature adjustment through a front aperture in the control
unit, with the LED indicating power on and load switching. The base drum heater is controlled by a 20° to 150°C capillary

thermostat.

General characteristics

¢ Standard voltage: ~230 V
* Power: 900 W AFBCBO001 ~230 900 15,0
¢ Insulation: 50 mm High-density rock wool

¢ Adjustable thermostat 20 / 150 °C with ON/OFF LED indicator.
¢ Supply Lead: 2 Metres flexible armoured SY type 3-core cable
* Weight: Approximately 15 Kg

¢ Dimensions

Code Volts Watts Weight in Kg

- Plate
Base @ 600 mm Diameter top 550 mm Height 70 mm
- Control unit
Protrusion 280 mm Height 105 mm Construction
- Overall unit 1.- Drum heater base 5.- Control knob
Wide 600 mm Length 880 mm Height 105 m 2.- Heater mat 6.- Control knob access
3.- Thermal Insulation 7.- Viewing window
4.- Thermostat & control 8.- Armoured power cable
housing

GROUP 1 - Immersion heaters, drum heaters and
accessories

1.32 - 1000 Lts intermediate bulk container heaters.

IBC TYPE 1000 Lts INTERMEDIATE BULK CONTAINER HEATERS. HIBC MODELS
HIBC container heaters are designed to heat products stored in 1000 Litre intermediate bulk containers.

HIBC/A Model

HIBC/A is a silicone mat heater for placement below the container liner before filling. An insulation
jacket covering four sides and the lid is also available to aid warm up time. Control is via a 0° C to
90° C Digital Thermostat housed in an enclosure along with a residual current device

General characteristics HIBC/A model

¢ Standard voltage: ~230 V

¢ Degree protection against moisture IP55

e A PTC temperature sensor is also embedded between the sheets. It provides accurate
measurement and fast response to temperature changes.

* 20°C-90°C Electronic Controller (Digital Readout). Also is possible with 0 / 40 °C electronic

controller
Insulation jacket HIBC/A characteristrics NOTE: The electronic controller is supplied independent from the heater.
e Jacket made from a water resistant, flame retardant, ® The insulation jacket is not part of the HIBC/A silicone heater mat and has to be ordered as an
polyurethane nylon. extra, if required.
* Quick release buckles for easy installation and removal. ¢ Performance: Water temp. from 15°C to 70°C in 42 hours (NO Insulation Jacket)
NOTE: Is important determine the exact dimensions of the Water temp. from 15°C to 70°C in 30 hours (WITH Insulation Jacket)
container in case of order.
Dimensions in mm i i
Code Description - Volts Watts b
Wide Long. Kg
HIBC/A Heating element 850 1035 ~230 V 2700 W
HIBC/A-CHA Insulation jacket 1000 4400 - -
HIBC/A-REG 0/ +90 °C Electronic controller ~230 V -

HIBC/B Model

The HIBC/B insulated nylon heater jacket has a heating element stitched into an insulated jacket made from a water-
resistant, flame retardant, polyurethane nylon, insulated with a double layer of flame retardant needled polyester. The jacket
has two separate heating circuits for its upper and lower halves; each circuit is controlled by an integral capillary thermostat.

General characteristics HIBC/B model

¢ Standard voltage: ~230 V ¢ Insulated with a double layer of flame retardant needled
¢ Degree protection against moisture 1P51 polyester.
e -5/ 40 °C Adjustable thermostat per circuit. Optionally * Performance:
with +20 / +90 °C adjustable thermostat. Water temp. from 15°C to 55°C in 56 hours
¢ With release buckles for ease of installation and removal. (NO Insulation Lid)
¢ Insulated jacket made from a water-resistant, flame Water temp. from 15°C to 80°C in 56 hours
retardant, polyurethane nylon (WITH Insulation Lid)
- Thermostat Dimensions in mm Weight
Code Description temperature range Wide gona Volts Watts in Kg
HiBc/g  eaterjacket with -5/ +40 °C 1000 4400  2x-~230V 2x1000W

insulated lid



GROUP 1 - Heating elements for immersion, CDM-T

accessories and tank heaters Models as per catalogue: NTC — 0701
1.33 - Single tube heaters
SINGLE TUBE HEATERS FOR TOWEL RAILS, RANGE CDM-T

CDM-T single tube heaters are normally used for heating and drying towels in the
bathroom.

The CDM-T range of heaters are shielded electric heating elements with power feed
only at one end. Available in construction Class | (main insulation requiring earth
plug) and in construction Class Il (double insulation or reinforced insulation).

Electricfor offers the possibility of personalising the element as far as size, power and
suitable attachments for each manufacturer.

The @16mm CDM-T heaters can incorporate internal safety devices such as a fixed
temperature thermostat without automatic reset and a non-resettable thermal fuse to
guarantee maximum safety under any working conditions, once these are known.

Caracteristicas generales

Class | Class I IE

Diameter 29,6 - @10 216

Temperature range: from 60 °C to 140 °C to be chosen by the customer depending on
Safety thermostat == performance tests. The thermostat’s temperature must be always lower to the holding
temperature of the safety thermic fuse.

Safety thermic fuse Temperature range: from 98 °C to 167 °C to be chosen by the customer depending on performance tests.
o Min 230 mm Min 370 mm

Length "L Max 1450 mm Max 1590 mm

Tube material AISI 304 - AISI 321 - AISI 316L - 1y-800 - ly-825

Fitting 12'G-1"G

Ejemplo de resistencia Clase Il para toalleros

Material tubo
Tube material @|O.5|

IE==—— —] @%

Zona inactiva Zona inactiva

15T S ﬁ 455 Inactive zone
Dim “L”

Detail of implementation of the thermostat and safety fuse in a Class Il single tube heating element for towel rails.

Diametro
Diameter

Options of electronic controls able to be connected to CDM-T single tube heaters




CDM-R GROUP 1 - Heating elements for immersion, accessories

and tank heaters
1.33 - Single tube heaters

Models as per catalogue: NTC — 0701

SINGLE TUBE HEATERS FOR RADIATORS, RANGE CDM-R

CDM-R single tube heaters are normally used in electric radiators with thermal fluid.

The CDM-R range of heaters are shielded electric heating elements with power feed
only at one end. Available in construction Class | (main insulation requiring earth plug)
and in construction Class Il (double insulation or reinforced insulation).

Electricfor offers the possibility of personalising the element as far as size, power and
suitable attachments for each manufacturer.

The @16mm CDM-R heaters can incorporate internal safety devices such as a fixed
temperature thermostat without automatic reset and a non-resettable thermal fuse to
guarantee maximum safety under any working conditions, once these are known.

Caracteristicas generales

Class | Class I IE

Diameter @9,6 - 310 16
Temperature range: from 60 °C to 140 °C to be chosen by the customer depending on

Safety thermostat performance tests. The thermostat’s temperature must be always lower to the holding
temperature of the safety thermic fuse.

Safety thermic fuse Temperature range: from 98 °C to 167 °C to be chosen by the customer depending on performance tests.

- Min 230 mm Min 260 mm

Length "L Max 1450 mm Max 1480 mm

Tube material AISI 304 - AISI 321 - AISI 316L - ly-800 - ly-825

Fitting 1"G-1"1/4G

Detail of implementation of the thermostat and safety fuse in a Class Il single tube heating element for electric radiators.

Example of Class Il heating elements for electric radiators

(W)
R
% % Material tubo ()\0 5|
a8 Tube material c
L A0 0000000 |

ffffffffffffffffffffffffffffffffff = ‘
Zona inactiva Zona inactiva
27 = 3 Inactive zone Inactive zone | 60 +5
Dim “L”

Options of electronic controls for connecting to CDM-R single tube heaters




GROUP 1 - Heating elements for immersion,

accessories and tank heaters

1.34 - Immersion heaters for the food industry

EPV immersion heaters have been designed for heating liquids and, in wine-making, to facilitate the process of grape
juice fermentation.

Totally manufactured in AISI 316L stainless steel and completely watertight for their total immersion in fermentation
tanks.

All materials used in their manufacture are suitable to be used in the food industry. To order, special models can be
supplied for specific temperatures and uses.

The EPV range of heaters are shielded electric heating elements with power feed only at one end. Available in
construction Class | (main insulation requiring earth plug) and in construction Class Il (double insulation or reinforced
insulation).

Electricfor offers the possibility of personalising the element as far as size, power and suitable attachments for each
manufacturer.

High power immersion heaters, range EPV-GP

General characteristics

e AISI 316L @10mm stainless steel pipe.

» Connection box, separators and connection ring in AlSI 316L stainless steel.

¢ Unit surface finish: Electropolished.

¢ Watertight connections box, with IP-67 damp protection rating.

* Hose connection lead of 4 wires (3-phases + earth) of 2.5mm? section and 10,000 mm long.
Non-toxic blue outer covering of the hose lead suitable for food applications.

e Grey polyamide PG16 stuffing box.

¢ Class | electric element.

Dimensions in mm

Model Length P as; ::;:u gh Volts Watts W/cm? V:I:E ;t
EPV-GP4,5 750 @110 3~400 V 4500 1,8
EPV-GP6 900 @110 3~400 V 6000 2,0
EPV-GP9 750 @150 3~400 V 9000 1,8

Class Il single tube immersion heaters, range EPV-C2 @

General characteristics

e AISI 316L @10mm stainless steel pipe.

¢ AISI 316L stainless steel totally watertight head (IP-67 damp protection rating).

* Hook integrated into the head and braided support lead to hang up the heating element.
¢ AISI 316L stainless steel support plate with grey polyamide PG16 stuffing box.

* Hose connection lead of 2 wires of 1mm? section and 10,000 mm long. Non-toxic blue outer covering of
the hose lead suitable for food applications.

* Inside the connection box a 60°C NON-resettable (thermal fuse) safety element can be OPTIONALLY
included.

e Class Il electric element.

Dimensions in mm

Weight
Model Volts Watts W/cm?2 )
Length Passﬁ through in Kg
max
EPV-C2-0,9 1000 @29 ~230V 900 2,0
EPV-C2-1,2 1300 29 230V 1200 2,0

EPV-C2-1,35 1450 @29 230V 1350 1,8




GROUP 1 - Heating elements for immersion, accessories

and tank heaters

1.34 - Immersion heaters for the food industry

Class | single tube immersion heaters, range EPV-C1

General characteristics

e AISI 316L @9.6mm stainless steel tube

* Vulcanised silicone cap, with IP-67 damp protection rating

* AISI 316L stainless steel support plate with grey polyamide PG16 stuffing box.

* Hose connection lead of 2 wires + earth of 1mm? section and 10,000mm long.
Non-toxic blue outer covering of the hose lead suitable for food applications.

* Hook integrated into the head and braided support lead to hang up the heating element.

* Class | electric element.

Dimensions in mm

Model Longth Pass through Volts Watts W/cm? V:I:E:t
@max
EPV-C1-0,6 1000 @15 ~230 V 600 2,0
EPV-C1-0,77 1300 215 ~230 V 775 2,0
EPV-C1-0,85 1450 @15 ~230 V 850 2,0

Cup-type immersion heaters, range C

General characteristics
¢ Heating element of AISI 316L stainless steel @10mm tube.
* AISI 316 stainless steel totally watertight head (IP-67 damp protection rating)

e The top of the head includes a female 1/2" Gas thread for connecting to a passing pipe which
should be duly connected to the CUP heater to preserve the damp protection rating, prolong and
protect connection leads, creating the cold zone and exit to the outside depending on your
requirements.

* Two @ int 8.5 mm probe or thermostat bulb sheaths. The sheaths can be used for implementing
control and safety elements, such as cane thermostats or automatic or manual reset temperature
limiters.

* Watertight join.
¢ Class | electric element.

Dimensions in mm

Code c Volts Watts W/cm? Wellgth
. D Qint L in g
Heating zone
C405 173 343 280 344 3~400 9000 3,1 4,1

HEATING BLANKETS FOR CANISTERS
RANGE “AFCCB”

AFCCB tub heating blankets are a simple and efficient way of applying heat to canisters.
Available in four standard sizes for 25-litre, 50-litre 105-litre and the most common 200-
litre canisters. All AFCCB heaters include their own thermal insulation to increase thermal
efficiency.

The most frequent applications of AFCCB thermal blankets are for reducing viscosity and
melting soaps, grease, varnishes and heavy oils.

AFCCB heating blankets are specifically designed to be used with heatproof plastic
canisters but any container can be employed when delicate materials require gentle
heating. They can be used in conjunction with the AFBCB canister heating base for faster
heating. Other non-standard sizes are also available to order.

General characteristics

Temperature Do Dimensions in mm
* Supply voltage: ~230 V. Code thermostat - Heati Watts
i i range capacity Length Wide eating
e 3,000 mm long braided connection lead. length
e Class I. AFCCB25-40 0/40°C 25 Lts 1020 400 870 200
* 0/90°C adjustable thermostat. To order, available AFCCB50-40 0/40°C 50 Lts 1250 440 1100 250
with 0/40°C adjustable thermostat.

. AFCCB105-40 0/40°C 105 Lts 1650 440 1500 400
* Outer jacket of waterproof nylon polyurethane.
+ Flame-retardant polyester insulation. AFCCB200-40  0/40°C 200 Lts 1950 450 1800 450

* Connection buckles for fast, easy installation.




CAM / HGK

Models as per catalogue: NTC - 0120

GROUP 2 - Heating elements for air

2.1 - Cabinet heaters

CABINET HEATERS, "CAM" RANGE

* The CAM electric cabinet heater is conceived to provide the necessary heat contribution in cabinets
of electrical set-ups and electronic information boards, with the purpose of avoiding the formation of
drops of water by condensation of the humidity.

¢ Among other factors, it stands out by its black anodized aluminum profile that provides a large surface
of heat dissipation in relation to size.

* Assembly takes place on rail DIN of 35 mm. In order to facilitate its installation in the cabinet, the ;
cabinet heater CAM incorporates a removable supply connector.

¢ The casing of the cabinet heater has a double function:
1- It avoids accidental contact with the heat radiator.

2- It causes the «chimney effect». This enables hot air convection upwards that facilitates the
distribution and uniformity of temperature inside of cabinet.

¢ The CAM electric cabinet heaters are provided with a thermal cut-off that automatically disconnects
the feeding of the appliance, avoiding overheating inside the cabinet that can affect the operation of
the existing electronics. i

* As a complement to the safety offered by the limiter already incorporated into the CAM heater, we sor
recommend installation in the controls cabinet of control elements for distribution and control cabinet .
heaters models EFR, ETF, FZK, FTO and FTS (page n° 37), in order to maintain the required working '
temperature and humidity level. If you require other types or scales of ambient thermostats, please
consult our general Forcosa Division catalogue n® 927.

General characteristics

* Heating element ¢ Connection 2 x pressure clamps for wire 0'5 - 2'5 mm?

Linear heating element

¢ Radiator Black anonized aluminium ¢ Mounting Clip for 35mm DIN rail
* Housing Silver anonized aluminium e Standard voltage ~230V
¢ Electrical class  Class |
L3
Example of installation and I@!
performance of CAM electric cabinet
heater
Dimensions in mm Weight
Code Watts s
A B in Kg
CAMS50 98 58 50 0,35
000 000 oopo o o 000 000 CAM75 138 78 75 0!47
AT HTETN T cawioo 178 % 100 058 .
ocoo 00| 000 opoo opoo OOOO;
<
| .
=III‘ ;nr "l
® for
62

SEMI-CONDUCTOR HEATER, HGK 047 RANGE

General characteristics

¢ Standard voltage 150 - 250 Vg/gc- Max 265 V

¢ Heating element PTC. Self regulating heating element

¢ Radiator Anodized aluminium

Mownting with

¢ Electrical class

¢ Degree protection against moisture

¢ Connection

¢ Mounting

¢ Fitting position
¢ Storage temp
* Accessories

* Miscellaneous

II. Test voltage 4000 V

IP54

Silicone cable 2x0'75 mm2. Length 300 mm
Clip for 35 mm DIN rail, EN 50022
preferably vertical

-45 °C (-49 °F) - 70 °C (158 °F)

screw fixing

Operating with voltages below AC/DC
140V reduces heating performance by
approx. 10%.

chp for 35mm |

I Db rant 1]

¢ Standards VDE, CE '_]
A v |
Code II::'::ml; Hp?vtvI:rg Maximum current V:’:'Iggt mﬂﬂ
(Tamp=20 °C)
HGK04700 50 10w approx. 1,0 A 0,10
HGK04701 60 20 W approx. 2,5 A 0,20
HGK04702 70 30 W approx. 3,0 A 0,25




GROUP 2 - Heating elements for air

2.1 - Cabinet heaters

SEMI-CONDUCTOR HEATER, HG 140 RANGE

General characteristics

= T [F = » Standard voltage 150 - 250 V,/qc- Max 265 V

¢ Heating element PTC. Self regulating heating element

"
“u 211811 B I8 Housing Anodized aluminium
Electrical class | (earthed)
: Degree protection against moisture P44
- — Connection 3 pressure clamps for stranded/ rigid wire 0.5 —
TR I 2.5mm?
‘ Mounting Clip for 35 mm DIN rail, EN 50022
1 Fitting position preferably vertical
| [ ) Storage temp -45 °C (-49 °F) - 70 °C (158 °F)
(1 | Standards VDE, CE
e l Accessories screw fixing

Miscellaneous Operating with voltages below AC/DC 140V
reduces heating performance by approx. 10%

(%)
- - e Dimension Heating . Weight
Code L power Maximum current .
inmm (T,.,=20 °C) in Kg
e HG14000 65 15 W aprox. 1,5 A 0,30
N | HG14001 65 30W aprox. 3,0 A 0,30
X HG14003 65 45 W aprox. 3,5 A 0,30
L HG14005 140 60 W aprox. 2,5 A 0,40
| HG14006 140 75 W aprox. 4,0 A 0,50
k PR HG14007 140 100 W aprox. 4,5 A 0,50
F HG14008 220 150 W aprox. 9,0 A 0,70
HEATERS FOR DISTRIBUTION CABINETS WITH PTC HEATING ELEMENT AND THERMOSTAT, CSK 060 RANGE.
General characteristics
i |'_ I: ' ¢ Heating element self-regulating ptc heating element
s H0O+ UUUULUULL o supply current 150 - 250V ac/dc. Max 265V
| '8 i | 'il |l Housing <80 °C (According to VDE 0100), except
b o - over top grille
- e Connection 2 poles, 2.5 mm? terminal
7] ¢ Fixing clip for 35mm DIN rail, EN 60715
 PEpRoT t ¢ Mounting position vertical
|I | ¢ Storage temp. -45 °C (-49 °F) - 70 °C (158 °F)
|| ‘ ¢ Protection degree / class IP 20/ Il (protective insulation)
H » Standardisations VDE + UL File n® E150057
Connection example "' ¢ Other technical data On current below 140V AC/DC, heating
Manintencia CE8 066 I| L power is reduced by about 10%.
Termaststc FT0 011 et '{J'—" ,____;l_=
l .
- Code I-(I:atm_gzgo:vce)r Maximum current V:’:"ght
- amb=: g
]J CSK06010 10W aprox. 1,0 A 0,20
.l'.' CSK06020 20W aprox. 2,5 A 0,30
HEATERS FOR DISTRIBUTION CABINETS WITH PTC HEATING ELEMENT AND THERMOSTAT, CSF 060 RANGE
General characteristics
Fononnnm ﬁﬁh.] ¢ Heating element self-regulating ptc heating element
]UHU[ ﬂ”l] ]”[l‘n|  Supply current 120 - 240 V4o/qc- Max 265 V
WA e Surface temperature <80 °C (According to VDE 0100), except
J[ !J[”.l J[l["]["l’-' ’ over top(grille o ) P
pO0000000E * Housing Plastico segin UL94 V-0, negro
| - ] e Connection 4 poles, 2.5 mm? terminal
I TR * Fixing clip for 35mm DIN rail, EN 60715
¢ Mounting position vertical
¢ Storage temp. -45 °C (-49 °F) - 70 °C (158 °F)
¢ Protection degree / class IP 20 / Il (protective insulation)
Connection example 9 « Standardisations VDE + UL File n® E150057

| e Other technical data On current below 140V AC/DC, heating

————— - power is reduced by about 10%
——

2 =

1 Heating ) Thermostat operating i
— o Huul Code power Maximum temperatures Vye'ght
(Tams=20 °C) current in Kg
. a3 D ition C

CSF06001 50 W aprox.25A 15+5°C 5+x5°C 0,30
CSF06002 50 W aprox.25A 25+5°C 15+5°C 0,30
CSF06011 100 W aprox.45A 15+5°C 5+5°C 0,30
CSF06012 100 W aprox. 45A 25+5°C 15+5°C 0,30
CSF06021 150 W aprox. 8 A 15+5°C 5+x5°C 0,50
CSF06022 150 W aprox.8A  25+5°C 15+5°C 0,50




GROUP 2 - Heating elements for air

2.1 - Cabinet heaters

HEATERS FOR DISTRIBUTION CABINETS WITH PTC HEATING ELEMENT AND FAN, CS/CSL RANGE

Connection example General characteristics
Resistancia C5 038 ¢ Heating element self-regulating ptc heating element
¢ Supply current 230v - 50/60 Hz
e Surface temperature 250W: max 500C except over top grille
400W: max 650C except over top grille

Termosiato KTO 011

B

¢ Ball-bearing axial fan 45 mdh at 230 Vac, free discharge
¢ Housing Plastic according to UL94 V-0,black
¢ Connection 2 poles, 2.5mm2 terminal
—=k ¢ Fixing clip for 35mm DIN rail, EN 60715
. ¢ Mounting position vertical
¢ Storage temp. -45 °C (-49 °F) - 70 °C (158 °F)
i i ¢ Protection degree / class IP 20/ Il (protective insulation)
Dimensions model CS 028 Dimensions model CSL 028 S Standardisations VDE + UL File n® E150057
— | e — I— _— | ™ -
: | Heating power . Weight
F = | =
LLLLL ‘ | ez ‘ Code (Tams=20 °C) Maximum current in Kg
i B L]
{ [ A L H €S02800 150 W Approx 12 A 0,30
| | . | I_ st J CSL02811 250 W Approx. 9 A 0,50
- = = - ) CSL02810 400 W Approx. 15 A 0,50
ST
LT
CAHInne;
I
HEATERS FOR DISTRIBUTION CABINETS WITH PTC HEATING ELEMENT AND FAN, CR 027 RANGE.
General characteristics
¢ Heating element self-regulating ptc heating element
e ¢ Supply current 220-240V ac - 50 Hz
- Fryw.
f e e Temperature limiter For protection in the event of fan
l breakdown
¢ Ball-bearing axial fan Air flow according to model
¢ Housing Plastic according to UL94 V-0, light grey
. e Connection 2 poles, 2.5mm2 terminal
|:| ¢ Fixing clip for 35mm DIN rail, EN 60715
/  Mounting position vertical
* Storage temp. -45 °C (-49 °F) - 70 °C (158 °F)
* Protection degree / class IP 20 / Il (protective insulation)
- e Standardisations VDE + UL File n® E204590
Heating . . .
Code power Maximum Flow air Range V:Inellg;t

free disch:
(Tamb=20 oc) current (free discharge)

CR02700 475 W Approx. 11 A 35m%h 0/60°C 0,9
CR02701 550 W Approx. 1I3A 45 m%h 0/60°C 1.1

HEATERS FOR DISTRIBUTION CABINETS WITH PTC HEATING ELEMENT AND FAN, CS 130 RANGE.

Dimensiones modelo CS 028 General characteristics
o - ) ¢ Heating element self-regulating ptc heating element
e Supply current 230v - 50/60 Hz
; ¢ Temperature limiter For protection in the event of fan
L breakdown
-| ¢ Ball-bearing axial fan Air flow according to model
¢ Housing Plastic according to UL94 V-0, light grey
¢ Connection 2 poles, 2.5mm2 terminal
¢ Fixing clip for 35mm DIN rail, EN 60715
¢ Mounting position horizontal
¢ Storage temp. -45 °C (-49 °F) - 70 °C (158 °F)
bl e i ¢ Protection degree / class IP 20 / Il (protective insulation)
! | e Standardisations VDE + UL File n® E204590
N !
— | |
E— ! | it Hp?x:rg Maximum  Flow air Range 'Veight

(Tams=20 °C) current  (free discharge) in Kg

CS13000 1200 W approx. 13A 160 m¥h 0/60°C 1,3

Without

CS13001 1200W  approx. 13A 160 m¥%h o ot

1,3




GROUP 2 - Heating elements for air

2.1 - Cabinet heaters

LINEAR HEATING ELEMENT WITH AXIAL FAN, HV 031 / HVL 031 RANGE
General characteristics
e Standard voltage =~ 230 - 250 Vg,

¢ Heating element high performance cartridge
¢ Heater body die-cast aluminium

e Connection box plastic UL94 V-O

¢ Service life

(fan at 25 °C) 50.000 h
e Connection 3-pole terminal for 1,5mm?2
¢ Mounting Clip for 35 mm DIN rail, EN 50022
* Fitting position preferably vertical
¢ Storage temp -45 °C (-49 °F) - 70 °C (158 °F)
* Degree protection against moisture IP20
¢ Standards CE UL
¢ Miscellaneous Temperature safety cut-out: to protect
against overheating in case of fan failure
¢ Axial fan 5 mdh free output. (100 and 150 W
; ; " models) 108 m¥h free output. (200,
* = * 300 and 400 W models)
5 -:|a pat _ _ o ¢ Connection for fan 2 termials 2'56 mm? (L2/N2)
\\1,\ i H"" e Important: Heater may only be operated together
\ | with fan. Danger of overheating!
I nf/ Model Code Externall dimensions Watts V!Ieight
d inmm in Kg
Typl:r HV03100 80 x 112 x 22 100 W 0,40
Heating HV03101 80 x 112x 22 150 W 0,40
element 103110 119 x 112 x 22 200 W 0,50
WITHOUT ’
Em HV03111 119 x112x 22 300 W 0,50
HV03112 80 x 112 x 22 400 W 0,50
HVL03102 80 x 112 x 22 100 W 0,60
Hleating HVL03103 119 x 151 x 22 150 W 0,60
evs’;.}?'_rl“ HVLO3113 119 x 151 x 22 200 W 0,90
fan HVL03114 119 x 151 x 22 300 W 0,90
HVL03115 119 x 151 x 22 400 W 0,90

GROUP 3 - Electric process heating equipment

suitable for hazardous areas

3.1 - Cabinet heaters

General characteristics
e Standard voltage 230 - 250 Vg,

¢ Heating element high performance cartridge
* Radiator Anodized aluminium
¢ Degree protection against moisture P65
e Connection Si HF-JZ 3 x 0.75mm? cable, length 1m
¢ Mounting Clip for 35 mm DIN rail, EN 50022
* Fitting position vertical
¢ Storage temp -45 °C (-49 °F) - 70 °C (158 °F)
* Explosion protection LCIE 01 ATEX 6073
* Standards EX CE
* Miscellaneous Connection PE: 4mm?
EX protection  T5 Surface Dimensions Weight
ok pclass temperature in mm VLS in lgg
CREx50 EExd IICT5 100°C  450x118x69 S50W 1,3
(vertical position)
135°C

CREx100 EExd IIC T4 180x118x69 100 W 1,5

(vertical position)

Ex THERMOSTAT, REx 0118 RANGE
General characteristics

* Explosion protection LCIE 01 ATEX 6074
¢ Conformity certificate 98.E 6109
* Ex protection type EExd IIC T6
¢ Operating voltage 250 Vac max. / 100 Vdc max.
H ¢ Connections Resistive: 4A 250 Vac
Inductive 1A;(cos ¢ =0'6) 250Vac
e Service life > 100,000 cycles
110 e Sensor elements thermostatic bimetal
e Connection Si HF - JZ 3 x 0.75mm?, length 1m
¢ Mounting mounting bracket with nut M8
* Fitting position variable
* Degree protection against moisture IP 65
Code Sl Switch difference VYelght
temperature in Kg
REx015 15°C+3 4+1°C 0,20

REx025 25°C +3 4x1°C 0,20



GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.4 - Control elements for cabinet heaters

ELECTRONIC HYGROSTAT, EFR 012 SERIES
General characteristics

¢ Hysteresis (Humidity) 5% RH (+1 RH tolerance) at 25 °C .
* Reaction time Approx. 5 sec. — &
e Contact class Inverter contact e o
¢ Connection capacity 240 Vac,8 (1.6) A —
120 Vac.8 (1.6) A — J
24V dc, 4 A — 2 —
» Connection 5 pole flanges, even max 0.5 Nm = et
* Housing plastic according to UL94 V-0, light grey —
 Fixing clip for 35mm DIN rail, EN 50022 aaee
¢ Mounting position vertical —_—
o Protection class IP 20 —
—
Code Supply voltage Range of humidity regulation —
EFR01245 230 Vac ; 50/60 Hz 40/90 % RH - »
EFR01246 230 Vac ; 50/60 Hz Preset adjustment at 65% RH

ELECTRONIC HYGROSTAT, ETF 012 SERIES
General characteristics e

¢ Hysteresis (Temperature) 2 °C (+1 °C tolerance) at 25 °C / 50% RH I 1
¢ Hysteresis (Humidity) 4% RH ( £1% RH tolerance) at 25 °C / 50% RH | |
¢ Reaction time Approx. 5 sec. \ " P T oe ™
¢ Contact class Inverter contact 5 — aree |
¢ Contact resistance <10 Mohm := T ==
* Connection capacity NC: 240 Vac, 6 (1) A e ——— i il L u_ &
NO: 240 Vac, 8 (1.6) A E
NC: 120 Vac. 6 (1) A I R =, =0
NO: 120 Vac, 8 (1.6) A J = | %
24V dc, 4A |r | | d |
¢ Connection 5 pole flanges, even max 0.5 Nm | — 8 | |
¢ Housing plastic according to UL94 V-0, light grey ) | e | | =
¢ Fixing clip for 35mm DIN rail, EN 50022 == | | | : '@ |
* Mounting position vertical m | | | e
¢ Protection class IP 20 | AR R |
| | QOO00 |
c Range of temperature Range of humidity Weight = e -l
ode . N .
regulation regulation in Kg
ETF01230 +0 ... +60 °c 50 ... 90 % RH 0,20

MECHANICAL THERMOSTAT, FZK 011 SERIES

General characteristics
¢ Temperature range 5 ... 60 °C adjustable
¢ Temperature differential 4°C+1°C
* Sensor Bimetallic
¢ Supply current 230 - 250 Vac. 50 - 60 Hz '{{{{iﬁiiin\ i
* Contact class Commuted contacts L — .
¢ Connection capacity o — >
Open contact Ohmic charge: 10A, 250 Vac ‘\‘= @\:
Inductive charge (cos ¢ = 0'6): 4 A; 250 Vac = .
Closed contacts: Ohmic charge: 5A, 250 Vac — 4
Inductive charge (cos ¢ = 0'6): 2 A; 250 Vac ————. .
¢ Connection Flanges on the housing, 4 x 2'5 mm? = “ .
¢ Housing light grey plastic - ——
« Fixing clip for 35mm DIN rail, EN 50022 0 #
¢ Mounting position variable E ! ! r
* Protection class IP 20
Code Temperature range Dimensions in mm  Weight in Kg
FZKO011 +5 ... +60 °c 67 x 50 x 38 0,10
FIXED THERMOSTAT, FTO 011/FTS 011 SERIES
General characteristics T
* Probe Thermostatic bimetal
¢ Contact class Exhaust contact ol —5—5—
¢ Contact resistance <20 Mohm G :
¢ Life length >100,000 cycles "ﬁ—
¢ Connection capacity 250 Vac, 5 (1.6)A PR '
120 Vac, 10 (2)A
30 W dc [ .|
e Connection 2 poles, terminal 2.5 mm?2, even 0,8Nm max.
* Housing plastic according to UL94 V-0, light grey
¢ Fixing clip for 35mm DIN rail, EN 60715
¢ Dimensions 47 x 33 x 33 mm
¢ Mounting position variable
¢ Protection class IP 20
* Standardisations VDE + UL File n® E164102
Code Contact Disconnection Connection
temperature temperature
FTO-01160-00 Normally closed 15 °C (5 °C) 5°C (x5 °C)
FTO-01160-01 Normally closed 25 °C (5 °C) 15°C (£ 5°C)
Code Contact Connection Disconnection
temperature temperature
FTS-01161-00 Normally open 50 °C (6 °C) 40°C (£ 7 °C)
FTS-01161-01 Normally open 60 °C (6 °C) 50°C (x7°C)

FTS-01161-02 Normally open 35 °C (6 °C) 25°C (x7°C)



AL /ALG/ALEC GROUP 2 - Heating elements for air

Models as per catalogue: 732 - 752 2.2 - Finned heating elements

General characteristics
e Tubular elements in stainless steel * Options:

AISI 321 or AISI 304L @8 mm tube for - All'in stainless steel.
the AL and ALEC range and @10 mm - Round welded fin of @30 mm.
23 i /EET WS, - Helicoidal fin:
* Aluzinc or aluminized sheet fin of 25x50 * For @8mm tube: stainless steel hoop — @18, @24
mm AL and ALEC and 40x70 mm for steel hoop — @23
ALG range. * For @10mm tube: st. steel hoop — @20, @26, @30
* Zinc-plated steel crimped connectors steel hoop — @25, @30
e Standard voltage ~230 V - To order, other diameters, lengths, power and voltages

Particular characteristics for AL and ALG range
* Maximum temperature with vgi, =2 m/seg — 200 °C

* Maximum temperature without forced air (vj, = 0 m/sec.): 60 °C

e For working temperatures over 60 °C you need forced air.
e For working temperatures over 125 °C you need to isolate the connection terminals of the heating
zone.

Electricfor’s

. a "
Description C((;()ie ?n":lnn? Watts W/(f)m constructive Weight
thermic class
Aluzinc or aluminized steel sheet
fin of 25x50. ALO10 200 100 1,2 T-600-S
AISI 3210r 304L stainless steel @8
mm tube
ALO12 200 150 1,8 T-600-S 0,29
Zinc-plated steel M12x1,25
connectors ¥
(thread 8 mm long). \
Dim. C =5 mm ALO11 200 200 2,5 T-600-S 0,29
Dim. D =25 mm
g, & <
. Electricfor’s . b
2
Description Code ?n":lnn? Watts sz)m constructive V:’:"ght o H
thermic class 9 E i
ALOO1 260 500 4,5 T-700-T 0,38 =] “
Aluzinc or aluminized steel sheet AL002 300 600 4,6 T-700-T 0,45
fin of 25x50.
AISI 3210r 304L stainless steel @8 AL003 870 750 48 T-700-T 0,54 Y
mm tube ALO04 430 850 4,4 T-700-T 0,62
Zinc-plated steel M12x1,25 AL005 500 1000 4,4 T-700-T 0,71 T T
connectors R .
(thread 8 mm long). ALO09 620 1250 4,3 T-700-T 0,88 /_/ R,
Dim.C =5mm AL006 740 1500 43 T-700-T 1,1 7 \
Dim. D = 25 mm AL007 970 2000 43 T-700-T 14 { 2 §
] ]
AL008 1180 2500 4,4 T-700-T 1,5 i g i
\ !
. Electricfor's " \ /
2
Models Code II?] '1: Watts Wif)m constructive V:’:"ght \,\ /_/
thermic class 9 -\_\A,I_L,_ 5 =
Al luminized steel sheet ALGO1 325 1000 5,3 T-700-T 0,84 @ . T
Aluzinc or aluminized steel shee P~ 1) The finned heating elements range AL010,
fin of 40x70. 2L02 470 1500 5.5 T-700-T 12 ALO11 and ALO12 are designed for electric
AISI 3210r 304L stainless steel ALGO3 620 2000 54 T-700-T 16 cabinets and other applications with similar
@10 mm tube ALG04 760 2500 54 T-700-T 2,0 working temperature.
Zinc-plated steel M14x1,25 ALGO5 910 3000 5,4 T-700-T 2,4 (2) Connection with BM6-S-L terminal (thread
connectors (thread 11 mm long). AL Gog (2) 1090 3333 53 T-700-T 29 M6)
Dim. C = 5,5 mm ALG - = - = (*) W/em? are calculated in respect of the
) 06 055 3500 55 -700- 8 element tube
DIfig. D= 410 i ALGO7 1180 4000 54 T-700-T 32

FINNED HEATERS WITH STAINLESS STEEL FINS AND CONNECTORS.
On order, we can supply the AL and ALG elements with stainless steel fins and connectors. Their code is the same as for the AL and ALG ranges, followed by INOX.
To calculate the price of stainless steel finned heaters, multiply the price of the required code by the factors listed below:
- Between 12 and 23 Units — x2,4
- Between 24 and 59 Units — x2,2
- Over 60 Units - x1,9
"ECONOMY RANGE" FINNED HEATING ELEMENTS

Particular characteristics for ALEC range
*  Only for air conditioning, maximum 100 °C with v, =2 m/sec

Electricfor’s

i 2
Description Code I::Tn: Watts Wéf)m constructive ::Is(o
thermic class 9
Aluzinc or aluminized steel sheet ALECO0,75 270 750 6,6 T-600-S 0,28
fin of 25x50. ALECT 370 1000 6,2 T-600-S 0,38
AISI 3210r 304L stainless steel J Raad 2
N e Betweon ok o7 _ @8 mm tube ALEC1,5 500 1500 6,7 T-600-S 0,53
eI - 2 Zinc-plated steel M12x1,25
) 5 | connectors ALEC2 640 2000 6,8 T-600-S 0,68
£ (thread 8 mm long). ALECIN 340 1000 6,7 T-600-S 0,35
f = 3 Dim. C =5 mm
'Y # i e ALE((:;)'%N 340 1334 9.1 T-600-S 0,46
(*) W/cm? are calculated in respect of the element tube
'3 (3) For working temperatures of 100 °C minimum air velocity must be vg;. > 6 m/sec




GROUP 2 - Heating elements for air AL/ ALG/ALEC

2.2 - Finned heaters Models according to catalogue: 732 - 752

CONNECTION PIVOT i i i
Code RoTorence Suitable for le. L VYelght

Soldered pivot range (in mm) in Kg
Stainless steel pivot soldered to the heating element: 104113007 BR-ALE-5x40 AL - ALEC 40 0,02

- @5 x 13 mm 128183000 Bag 24 units BR-ALE-5x40 AL - ALEC 40 0,48

- @5 x 40 mm 104116007 BR-ALE-5x50 AL - ALEC 50 0,02
New pivot anchoring system for finned heaters 128204000  Bag 24 units BR-ALE-5x50 AL - ALEC 50 0,48
¢ The pivot, made completely of stainless steel of useful @5x40, 104040007 BR-ALE-5x60 AL - ALEC 60 0,02

?5X50 or @5x60 mm, is fixed to the fins of the heating element 128205000 Bag 24 units BR-ALE-5x60 AL - ALEC 60 0,48

. _ _ 104118007 BR-ALG-5x50 ALG 50 0,02

¢ It eliminates soldering, possible breakage of soldered parts and .

possible rust risks. 128213000 Bag 24 units BR-ALG-5x50 ALG 50 0,48
¢ Easy, quick to mount, safer and cheaper.

05

i -

Dim. A ‘ L+10

AHR / AHU / AHM

GROUP 2 - Heating elements for air

2.3 - Spiral finned heaters

General characteristics

» Shielded heating elements in AISI 304 of @10 mm.  Options:

 Stainless steel AISI 430 fin of @26 mm. outer diameter - All stainless steel.

¢ Ni-Cr alloy resistive wire - Spiral fin:

e Zinc steel M14 crimped connectors * For @8mm pipe: stainless steel finning -@18, @24

¢ Sealed with silicone (up to 200 °C on continuous) iron finning —@23

e Threaded connection of M4 or M6 depending on models. * For @10mm pipe: stainless steel finning —@20, @26, @30
¢ Standard voltage ~230 V iron finning —@25, @30

- Other dimensions, wattages and voltages available to order

Usual applications

* To heat forced circulation air for heating premises, closed drying circuits in heaters, charge benches, etc. In general, for
any application of forced air heating up to 200°C (Maximum temperature with vair = 4 m/sec —200 °C)maxima con Vajre

=4 m/seg — 200 °C)

g ———————— CALEFACTORES ALETADOS HELICOIDALES EN RECTO, MODELOS AHR

11 ©
(8Y)
fﬁlﬁ:ﬂﬁ /L @Iﬁlﬁ Q Dimensions en mm Electricfor's Weight
i Code Length  Active zone Watts W/cm? constructive in 'g
3 A | 30 L A thermic class 9
L+1% AHR1000 470 410 1000 8,1 T-700-T 0,28
AHR2000 900 840 2000 7,7 T-700-T 0,53
AHR3000 1320 1260 3000 7,7 T-700-T 0,78
AHR4000 1750 1690 4000 7,6 T-700-T 1,03
AHR5000 2180 2120 5000 7,6 T-700-T 1,29
AHR6000 2600 2540 6000 7,6 T-700-T 1,54

CALEFACTORES ALETADOS HELICOIDALES EN FORMA “U”, MODELOS AHU

—_— Dimensions en mm Electricfor's Weight
. Code Length  Active zone Watts W/em?  constructive in Kg
2 L A thermic class
(9}
R AHU1000 230 200 1000 8,1 T-700-T 0,28
B]IE]B:' A AHU2000 445 415 2000 7,7 T-700-T 0,53
AHU3000 655 625 3000 7,7 T-700-T 0,78
AHU4000 870 840 4000 7,6 T-700-T 1,03
AHU5000 1085 1055 5000 7,6 T-700-T 1,29
AHUB000 1295 1265 6000 7,6 T-700-T 1,54

CALEFACTORES ALETADOS HELICOIDALES EN FORMA “M4”, MODELOS AHM

c Dimensions en mm Electricfo_r's Weight
ode Length  Activezone Watts W/cm? tf_“:r‘::i':’g:;"ses in Kg
L A

< AHM2000 232 202 2000 7,7 T-700-T 0,53
E AHM3000 337 307 3000 7,7 T-700-T 0,78
AHM4000 445 415 4000 7,6 T-700-T 1,03

AHM5000 552 522 5000 7,6 T-700-T 1,29

AHM6000 657 627 6000 7,6 T-700-T 1,54




BR/BSMC / MNS / ST GROUP 2 - Heating elements for air

Models as per catalogue: 752 2.4 - Heating elements with connector for forced air

General characteristics

¢ Tubular elements of stainless steel AlSI 304L or AISI 321 @8 mm, insulated
with electromelted and lamination-compressed magnesium oxide.

e M13 x 1,25 mm brass connectors, welded to the tube with silver alloy.
¢ Standard voltage ~230 V

Electricfor's

81:@:@ ) Code in :;lm Thread Watts  W/cm? m-le-:::r?al constructive V:’:'Is(’gt
@EB thermic class

. 0 U002 260 M13 750 7,5 Stainles Steel T-600-E 0,17

I@! 13 ‘ ‘ L -a% U003 350 M13 1000 7 Stainles Steel T-600-E 0,21

Method of use uoo4 520 M13 1500 6,6 Stainles Steel T-600-E 0,28

Ton ensure a correct functioning of these elements you must bear U005 680 M13 2000 6,5 Stainles Steel T-600-E 0,35

in mind the following parameters:
6 m/sec.
e Maximum air temperature: 40 °C.

BR/BSMC /MNS / ST

Models as per catalogue: 752

e Minimum air velocity:

GROUP 2 - Heating elements for air

2.5 - Heating elements to make electrical batteries of different dimensions

General characteristics

» Tubular elements of stainless steel AISI 304L or AISI 321 @8 mm, insulated ® Terminals BM4-S (Thread M4).
with electromelted and lamination-compressed magnesium oxide. « Standard voltage ~230 V

Applications

¢ Air conditioning.

¢ Due to the low watt density of maximum 3,6 W/cm? you can use these elements for heating air to a maximum temperature of 200 °C with an air velocity of
Vair = 2 m/seg over the heating zone.

* In attached table you can see the maximum working temperature according to the air velocity through the heating elements

. Air at 1 m/seg Air at 2 m/seg Air at 3 m/seg Air at 4 m/seg
W/cm? Air at rest
In element area In element area In element area In element area
3,6 NO 90 °C 200 °C 270 °C 325 °C
Maximum ambient temperature in element area

“M-4” Shape elements. M4ST Range

Dimensions in

“U” Shape elements. UST Range

Electricfor's Electricfor's

Code Dim. Ainmm  Watts W/cm? constructive in K Code mm Watts W/cm?2  constructive K
thermic class 9 A B thermic class in kg
UST1 599 1000 3,6 T-600-S 0,26 M4ST1 259 329 1000 3,6 T-600-S 0,26
UST1,5 936 1500 3,5 T-600-S 0,40 M4ST1,5 425 500 1500 3,5 T-600-S 0,40
UST2 1134 2000 3,6 T-600-S 0,50 M4ST2 527 598 2000 3,6 T-600-S 0,50
Cold zone 70 '@I Cold zone 70 '@'
l I
( T 9'_ T L] @ L]
I )) o
_‘ 3
= -
A+1mm | ( i
A
B
“M-6" Shape elements. M6ST Range “M” Shape elements. M8ST Range
Dimensions in Electricfor's o0 Dimensions Electricfor's .
Code mm Watts W/cm2  constructive in Ig Code Inmm Watts W/cm2?  constructive in Ig
A B thermic class 9 A B thermic class 9
M6ST1 169 239 1000 3,6 T-600-S 0,26 M8ST1,5 205 288 1500 3,5 T-600-S 0,40
M6ST1,5 275 365 1500 35 T-600-S 0,40 M8ST2 258 327 2000 3,6 T-600-S 0,50
M6ST2 348 416 2000 3,6 T-600-S 0,50
Cold zone 70 Q
e |
Cold zone _, 70 Q Tep———— @.
-
M (S5
o
8 &
o
\C 1
A = P
B A
B
I"_ —m, Option: Loose elements with M12x1'25 crimped connectors.
{ o)
¥ If you require, we can also supply you with the different types of heating elements with crimped
connectors of M12x1'25 mm. When ordering, please specify the dimension A you require, noting
[ﬂm o that the maximum A = 40 mm
M12 Fast mounting connectors that anchor the element when the coupling

presses on the foil. Each connector is supplied with a M12 nut and a washer.

Code Description
102101011 M12x1,25 Quick fit connectors
128182000 Bags of 24 units



GROUP 2 - Heating elements for air

2.6 - Electric batteries with rectangular fin heating elements

ELECTRIC BATTERIES WITH RECTANGULAR FIN HEATING ELEMENTS, ALBAT

MODELS

General characteristics

¢ Galvanized Fe plate frame. Optionally, and to order, stainless steel chassis.

¢ Dismountable connection box.

¢ Shielded tubular heating elements in AISI 304 stainless steel of @8 mm, heating element insulated with
electro-smelted magnesium oxide and compressed by lamination

¢ Aluminised plate fin 25 x 50 mm.

¢ Crimped M12 zinc steel connectors.

¢ Maximum application temperature: air output 100 °C with vair = 2 m/sec

* Klixon thermostat included with 75°C protection. Optionally, with 120°C thermostat

* Possibility of connecting various modules.

R E
iy :
- R TR

11!11t|:n,-.-,|-;_-‘ * 1 or 2 power stages depending on models, both in single and three phase.
| * Heating elements in single voltage ~230 V to enable different connection options.
"""""””““""r.u--  Standard voltage: 3~230 V 3, 3~400 V. A

To order, we can supply other dimensions, wattages or voltages, as well as different rectangular finned heating
element options.
* Options:

- All stainless steel.

- For @8mm tube: fin 25 x 50 mm

N y - fin 40 x 70 mm
‘L{‘ —— T - For @10mm tube: fin 25 x 50 mm
fin 40 x 70 mm

Note: : The batteries are supplied without being wired, for you to carry out the electrical assembly according to your requirements

Normal applications

* To heat forced circulation air for heating premises, closed drying circuits in heaters, charge benches, etc. In general, for any application of forced air heating up
to 100°C.

Standard models

Dimensions in mm Ne N2
Code A B c 5 E Watts o onie e o
ALBAT3 250 400 50 75 25 3000 3 1
ALBAT6 250 400 75 75 25 6000 6 2
ALBAT3-2 500 400 50 75 25 3000 3 1
ALBAT6-2 500 400 75 75 25 6000 6 2
ALBAT9 500 400 75 75 25 9000 9 3
ALBAT12 500 400 100 75 25 12000 12 4
ALBAT15 500 400 100 75 25 15000 15 5
ALBAT18 500 400 100 75 25 18000 18 6
ALBAT21 500 400 100 75 25 21000 21 7 C
ALBAT24 500 400 100 75 25 24000 24 8
ALBAT4,5 250 500 50 75 25 4500 3 1
ALBAT9-2 250 500 75 75 25 9000 6 2
ALBAT9-3 500 500 50 75 25 9000 6 2 Front and back frames
ALBAT13,5 500 500 75 75 25 13500 9 3
ALBAT18-2 500 500 75 75 25 18000 12 4
ALBAT22,5 500 500 75 75 25 22500 15 5
ALBAT27 500 500 100 75 25 27000 18 6

Accessories for ALBAT battery standardised models

Code Description
517541075 Thermostat klixon 75 °C. Free
1017000000 Thermostat klixon 75 °C. Mounted with tube and connector

EC10001 Set of framework for batteries ALBAT with dim A x B = 500 x 250 mm

EC10002 Set of framework for batteries ALBAT with dim A x B = 500 x 500 mm

EC10003 Set of framework for batteries ALBAT with dim A x B = 600 x 250 mm

EC10004 Set of framework for batteries ALBAT with dim A x B = 600 x 500 mm

EC10111 Battery holder for batteries ALBAT with dim A x B = 500 x 250 mm ] o

EC10112 Battery holder for batteries ALBAT with dim A x B = 500 x 500 mm L Plate joint
EC10113 Battery holder for batteries ALBAT with dim A x B = 600 x 250 mm %
EC10114 Battery holder for batteries ALBAT with dim A x B = 600 x 500 mm Bayonet joint




GROUP 2 - Heating elements for air

2.7 - Electric batteries with spiral fin heating elements

ELECTRIC BATTERIES WITH SPIRAL FIN HEATING ELEMENTS, ALBAT
MODELS

General characteristics

* Galvanized Fe plate frame. Optionally, and to order, stainless steel chassis.
e |P40 damp protection rating

* New system of connection box with flap opening without removing the lid.

¢ Shielded tubular heating elements in AISI 304 stainless steel of @10 mm, heating element
insulated with electro-smelted magnesium oxide and compressed by lamination

* Stainless steel AISI 430 fin of @26mm outside diameter

e Crimped M14 zinc steel connectors.

e M4 or M6 threaded connector depending on models

* Application temperature: air output 60 °C

* Air passage speed recommended for 60°C:with vair = 3 m/sec

* Kilixon thermostat included with 85°C protection. Optionally, with 110°C thermostat
* Possibility of connecting various modules.

* 1 or 2 power stages depending on models, both in single and three phase.

¢ Heating elements in single voltage ~230 V to enable different connection options.
¢ Standard voltage: 3~230 V 3, 3~400 V. A

Detalle de la caja de conexiones abatible

-
ﬁ# To order, we can supply other dimensions, wattages or voltages, as well as different spiral finned
heating element options.

* Options:
- All stainless steel.
- Spiral fin:
* For tube @8mm: stainless steel fin -@18, @24
iron fin -@23
* For @10mm tube: stainless steel fin —@20, @26, @30
iron fin —@25, @30

Normal applications

* To heat forced circulation air for heating premises, closed drying circuits in heaters, charge benches, etc. In general, for any application of forced air heating up
to 200°C (Maximum temperature with vair = 4 m/sec —2002C).

Normal models

Dimensions in mm

Code Watts N2 elements Shape N2 steps
A B Cc D El
AHBAT3 330 260 70 92 15 3000 3 1
AHBAT6 330 475 70 92 15 6000 3 ] 1
AHBAT9 330 700 70 92 15 9000 3 1
AHBAT12 550 475 160 92 15 12000 3 M4 1
AHBAT15 550 585 160 92 15 15000 3 M4 1
AHBAT18 550 700 160 92 15 18000 3 M4 1
AHBAT24 550 475 160 92 15 24000 6 M4 2
AHBAT30 550 585 160 92 15 30000 6 M4 2
AHBAT36 550 700 160 92 15 36000 6 M4 2




BR/BSMC /MNS /ST

Modelos segun catélogo: 752

GROUP 2 - Heating elements for air

2.8 - Electric batteries for air conditioning

ELECTRIC BATTERIES FOR AIR CONDITIONING TYPE “R”, BRP and BRG RANGES

General characteristics
¢ Chassis in gavanized steel. On order, chassis in stainless steel.

¢ Heating elements with exposed coil of quality 80-20 Nickel-Chrome, supported by steatite wall
insulators.

¢ Maximum air discharge temperature of 60 °C
¢ Built-in thermostat of 60 °C. Optionally, with thermostat of 90 °C
e Standard voltage 3~230 V A, 3~400 V A
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Code Volts Watts Stages in Kg oo vor o Ne =T
BRG15 3-230 A3~400 A 15000 2 ode olts alls  Stages  inKg
BRG20 3-230 A3-400 A 20000 2 BRP5 3-230A3~400 A 5000 2
BRG25 3-230 A3-400 A 25000 2 BRP10 3-230A3~400 A 10000 2
BRG30 3-230 A3~400 A 30000 2 BRP15 3-230 A3~400 A 15000 2

ELECTRIC BATTERIES FOR AIR CONDITIONING MINI SOPOR, BSMC and MNS RANGES

Small dimension batteries for window air conditioners or small ducts. Dimensionahinimm Weight

Code Volts  Watts
A B c in Kg

BSMC2 160 260 30 ~230 2000 0,63
BSMC2,5 160 260 30 ~230 2500 0,63
BSMC3 160 260 30 ~230 3000 0,65
MNS2,3 88 415 40 ~230 2300 0,70

L, MNS3,1 88 415 40 ~230 3100 0,70
¢ They can work at minimum speeds of 2,5 MNSMRC4 88 680 25 ~230 4000 0,81

m/sec. MNSMRL3 88 755 25 ~230 3000 0,81
¢ Built-in thermostat of 85 °C.
¢ Standard voltage ~230 V
ELECTRIC BATTERIES FOR AIR CONDITIONING, ST RANGE

General characteristics
e Chassis in bichromatized steel. On order, chassis in stainless steel.

General characteristics

¢ Chassis in gavanized steel. On order, chassis
in stainless steel.

¢ Heating elements with exposed coil of quality
80-20 Nickel-Chrome, supported by steatite
wall insulators.

e Cable and earth connection of 500 mm

¢ Heating elements with exposed coil of quality 80-20 Nickel-Chrome, supported by
steatite wall insulators.

¢ Connection cover with blind bottom.
¢ Built-in thermostat of 75 °C. Optionally, with thermostat of 92 °C
e Standard voltage 3~230 V A, 3~400 V A

Code = Dlmelr;swns I: mm G Volts Watts St:‘;es V:’:"%;t
ST6 350 40 340 420 3~230 A3~400 A 6000 1
ST7,5 350 40 340 420 3~230 A3~400 A 7500 1
ST9 350 40 340 420 3-230 A3-400 A 9000 1
ST12 30 40 690 770 3~230 A 3~400 A 12000 2
ST15 350 40 690 770 3~230 A 3~400 A 15000 2
ST18 350 40 690 770 3-230 A 3-400 A 18000 2
ST24 350 40 690 770 3-230 A 3-400 A 24000 2
ST40 550 40 1300 1340  3~230A3~400 A 40000 2
ST401 800 40 1490 1570  3~230A3~400 A 40000 3 L -
. L 9 )
Code D"I“e“s'°J“s " ":("‘ . Volts Watts St;‘;es ";’:‘,g;“ =

ST241 1518 105 1400 480 450 3~230 A 3~400 24000 2



MB /MS/MSR/BTS

Models as per catalogue: 732 752 NTC-681

GROUP 2 - Heating elements for air

2.8 - Electric batteries for air conditioning

ELECTRIC BATTERIES FOR AIR CONDITIONING, MODUL-BAT RANGE

General characteristics
* Chassis in gavanized steel. On order, chassis in stainless steel.

e Tubular elements of stainless steel AISI 304L or AISI 321 @8 mm, insulated with electromelted and lamination-
compressed magnesium oxide.

e Maximum air discharge temperature of 60 °C
¢ Built-in thermostat of 75 °C. Optionally, with thermostat of 110 °C

e From bone to Ith(;e(te modu]gs Code Dimensions in mm Watts Ne Weight
may be coupled to provide ;
from 4 to 30 kW. By combining A B c D E Stages  inKg

these double or triple modules MB4 450 450 50 82 25 4000 1 3,8
in a rack, a maximum of 120 MB6 450 450 50 82 25 6000 1 3,8
kW may be attained. MB8 450 450 50 82 25 8000 1 38
* Standard voltage MB10 450 450 50 8 25 10000 1 43

3~230 V A, 3~400 V A
ELECTRIC BATTERIES FOR AIR CONDITIONING, MODUL-SOPOR and MODUL-SOPOR REINFORCED RANGES

General characteristics

* Chassis, cover and dividers in galvanized steel. On order, chassis in stainless steel.

¢ Heating elements with exposed coil of quality 80-20 Nickel-Chrome, supported by steatite wall insulators.
* Maximum air discharge temperature of 60 °C.

¢ Built-in thermostat of 75 °C. Optionally, with thermostat of 110 °C.

e Standard voltage 3~230 V A, 3~400 V A

Models MODUL-SOPOR

Code Dimensions in mm Watts N2 VYeight
A B c D E Stages  in Kg Models MODUL-SOPOR REINFORCED

MSP4 330 330 70 46 12 4000 3 2,6 Dimensions in mm N2 Weight
MSP5 330 330 70 46 12 5000 3 2,6 Gl B © D g WS giages inKg
MSP6 330 330 70 46 12 6000 3 2,6 MSRP3 164 350 70 46 12 3000 2 1,8
MSPR9 330 330 70 46 12 9000 4 2,6 MSRP4,5 164 350 70 46 12 4500 2 1,8
MSPR12 330 330 70 46 12 12000 4 2,7 MSRP6 164 350 70 46 12 6000 2 1,8
MSM8 330 610 70 46 12 8000 3 3,6 MSRM15 387 470 70 46 12 15000 5 42
MSM10 330 610 70 46 12 10000 3 3,6 MSRM17 387 470 70 46 12 17000 5 42
MSM12 330 610 70 46 12 12000 3 3,6 MSRM20 387 470 70 46 12 20000 5 42
MSG10 445 610 70 46 12 10000 4 45 MSRG32 536 800 70 46 12 32000 7 7,5
MSG14 445 610 70 46 12 14000 4 45 MSRG40 536 800 70 46 12 40000 7 75
MSG16 445 610 70 46 12 16000 4 45 MSRG48 536 800 70 46 12 48000 7 8,5
MSC9 456 620 70 46 10 9000 1 5,6 MSRI4 250 310 70 46 10 4000 1 2,2
MSC12 456 620 70 46 10 12000 1 5,6 MSRI6 250 310 70 46 10 6000 1 22
MSC15 456 620 70 46 10 15000 1 5,6 MSRI9 250 310 70 46 10 9000 1 22
MSI21 456 870 70 46 10 21000 1 7.9 MSRI12 250 310 70 46 10 12000 1 2,3
MSL31,5 456 1200 70 46 10 31500 2 10,8 MSRL15 320 420 70 46 10 15000 1 3,3
MSL36 456 1200 70 46 10 36000 2 10,8 MSRL18 320 420 70 46 10 18000 1 33
MSL45 456 1200 70 46 10 45000 2 10,8 MSRL21 320 420 70 46 10 21000 1 33

ELECTRIC BATTERIES FOR AIR CONDITIONING, BACTI-SOPOR RANGE

General characteristics C Dimensions in mm Ne Weight
e Chassis, cover and dividers in ,ﬁ/ e A B c E RSt Stages in Kg
gf;l‘;‘?;"szsegtzgele' DRI assisin BTSP2 228 478 27 11 2000 1 1,2
* Arranged in a single row, the heating ¢ Bl E 27 1 3000 1 12
elements are with exposed coil of | BTSP4 228 478 27 1 4000 1 1,2
quality  80-20  Nickel-Chrome, ! BTSP5 228 478 27 11 5000 1 1,2
supported by steatite wall insulators. BTSPS 208 478 27 1 6000 1 1,2
. (’;’:ag‘(')”:g’_“ air discharge temperature < BTSM4 478 478 27 11 4000 1 1,6
e Built-in thermostat of 75 °C. SIENE | 4 | A 27 " 6000 ! L5
Optionally, with thermostat of 110 °C. = BTSM8 478 478 27 1 8000 1 1.6
¢ Aside frqm the usual combinat_ions of . - l BTSM10 478 478 27 1 10000 1 1,7
one behind the other, one beside the =% BTSM12 478 478 27 11 12000 1 1,8
other_, or horizonta]ly joined, it is also B L BTSL2 228 678 27 11 2000 1 1,5
g,lo:;:]bl; t?/vifr? m1b |n§r 1mc;rr62 glgm N BTSL3 228 678 27 11 3000 1 1,5
modules to obtain assemblies of 1, 2, BTSL4 228 678 27 11 4000 1 1,5
3, 4 or 4 stages. Request the Technical Notice NTC-681. BTSL5 228 678 27 11 5000 1 1,5
¢ Standard voltage 3~230 V A, 3~400 V A BTSL6 228 678 27 11 6000 1 1,5
BTSL7,5 228 678 27 11 7500 1 1,6
BTSL9 228 678 27 11 9000 1 1,6



GROUP 2 - Heating elements for air BMC / BTT

2.9 - Batteries for cylindrical ducts Models as per catalogue: 900 / NTC - 0111

General characteristics

¢ Class | electrical heater

* Steel painted connections box with degree protection against moisture 1P44
¢ Cylindrical pipe galvanised steel sheet. On order, in stainless steel

* PG for power supply and control cables.

¢ From 1 to 6 tubular elements in stainless steel tube AISI 321 or AISI 304L of @ 6.4 mm for
the single-phase models and @8 mm for the three-phase models.

¢ Built-in safety thermostat of 85°C. On order we can supply a safety thermostat of 110°C.
* 1 or 2 power stages according to models, in both single-phase and three-phase groups.

¢ Heating elements in unitary voltage ~230V in order to make the different connection options
easier.

* High resistance to impacts and splashes of water.

Mono-phase models. BMC

: L E
Code Watts Dimensions in mm Weight
Min. Max. ©A B € D E InKg
BMC80-0,5 500 80 200 49 105 105 0,70 O fe Q i
B\ o JEl
BMC100-0,5 500 100 200 49 105 105 0,82 ff* ‘rf*‘
BMC100-0,8 800 100 200 49 105 105 0,82 f 4
BMC125-0,75 750 125 250 49 105 105 0,97 4. 1 _ 4
BM2C125-1 500 1000 125 300 83 206 156 1,8
BM2C160-1,2 600 1200 160 300 83 206 156 21
BMC200-1,7 1700 200 250 49 105 105 1,4 B
BM2C200-2,25 1125 2250 200 300 83 206 156 2,4
¢ Standard voltage: ~230 V
Three-pase models. BTT
Set of battery of heating elements + “T” of nominal @
n N r The arrow indicates the
Code Watts Ne Dimensions in mm Weight e D
Min. Max. elements oA B (o] D in Kg ﬁ ’EP
BTT160-1,5 250 1500 6 160 340 260 160 3,5 : : : :
BTT200-3 500 3000 6 200 390 300 200 5,1 o= o= i o
BTT250-4,5 750 4500 6 250 440 350 250 6,1
BTT315-6 2000 6000 3 315 490 415 315 6,7
BTT315-9 1500 9000 6 315 490 415 315 7,6 (=]
BTT355-9 1500 9000 6 355 490 455 355 7.9 T O
BTT355-12 4000 12000 3 355 490 455 355 8,2
BTT400-15 2500 15000 6 400 600 500 315 9,8
¢ Standard voltage 3~230 V A, 3~400 V A B
* By a simple change in the connection box, we can obtain a wide range of power in
each model, from the minimum to a maximum indicated
Spare parts for the three-pase models BTT
Batteries without “T” Unit elements “T” of nominal @
Watts Ne For OA Electricfor's oA
Code . - f Code Watts  W/cm? l.=or L constructive e in mm
Maximum Minimum elements inmm in mm 3
thermicclass 430540104 160
BTCC1,5 1500 250 6 160
BTCG ) 130540003 250 3 160 T-600-S 130540103 200
I 500 6 0 130540002 500 3 200 T-600-S ey R—
BTCC45 4500 450 6 250 130540001 750 3 250 T-600-S FrEREEN R
BTCC6 6000 2000 3 315
130540004 2000 3 315 T-600-S 130540100 355
BTCC9 9000 1500 6 315 315
130540000 1500 4 T-600-S 130540105 400
BTCC9A 9000 1500 6 355 355
BTCC12 12000 4000 3 355 130540005 4000 4 355 T-600-S
BTCC15 15000 2500 6 400 130540006 2500 5 400 T-600-S




TFAN GROUP 2 - Heating elements for air

Models as per catalogue: 021 / NTC - 0112 2.10 - Electric batteries for air heating

General characteristics

e Heating of air to: ¢ Minimum air speed for all models: 2 m/sec
250 °C TFAN models * Easily interchangeable heating elements
600 °C Made to order * Other wattage, voltages, and dimensions are available on request.

NOTE: The above temperatures refer to recirculated air systems with thermal insulation. Note ® Manufactured in compliance with the EN 60335-1 standard.

that the final heating temperature may vary in accordance with the system's operating : : : i

conditions (recirculation of air or not, the material being heated, losses of heat, etc). Our * Triphase power supply 3 ~ 400 V A with earth connection ().

technical department is at your service to assist in the selection of the most appropriate battery (*) The TFAN batteries are supplied connected at the stated voltage. Optionally, they may be

for any given situation. supplied connected for an operating voltage of 3 ~ 230 V A . If this is required, please state
so in your order.

Technical characteristics of construction

1 From one to three stuffing boxes per heat stage, plus a stuffing box for control
components.

2 Steel connection cover, with oven treated paint resistant to temperatures of up to 250 °C
without deterioration.

3 From one to three steatite connection boards, one per stage. Nickel-plated internal
connection bridges.

4 Bases for securing heating elements with tightening screws.
5 Mineral fibre insulation (in base box and drawer).

6 Steel base box for heating elements, with oven treated paint resistant to temperatures of
up to 250 °C without deterioration, and stainless steel inner box.

7 Stainless steel bars for securing final guide base and tightening of cover.
8 Stainless steel final guide for supporting the heating elements.

9 Tubular elements in @10 mm AISI 321 or 304L. stainless steel tube, in alignments of 6
heating elements at ~230 V with wattage of 1000 W

10 Thermocouple probe @ 6 Ni Cr / Ni Al (K type) with 3000 mm long compensating cables.

Option all in stainless steel: If you require, we can supply the TFAN models with
connection cover (2), big box and base box for heating elements (5) all in stainless steel.

DIMENSIONS
AORIEEI U, MODELS TFAN
Models available with elements in stainless steel tube AISI 321 @10 mm
- B - - 246
Power Ne Ne Dimensions in mm Weight
Fei kW elements stages A B c in Kg © O o O % oo [
TFAN6 6 6 1de6KW 90 118 162 440 6,3
TFAN12 12 12 1de12KW 150 178 222 440 9,8 ¢ r N
B
1 de 6 KW 1
TFAN18 18 18 1det2kw 210 288 282 440 13,2
TFAN24 24 24 2de 12KW 270 296 343 440 16,7 A = I ~ 990
1de 6 KW
TFAN30 30 30 2 de 12 KW 330 352 404 440 20,1
TFAN36 36 36 3de12KW 390 416 464 440 23,6 C T S S S S S S
e ® o L2
2 de 12 KW
TFAN42 42 42 1deigKw 450 472 524 440 27,0 o b i
1.de 12 KW =
TFAN48 48 48 2deigkw 210 532 584 440 30,5 o o
1de 12 KW ° ° ° °
B — CH — S — S — SR
TFAN54 54 54 1de18KW 570 592 644 440 33,9 = ==
1 de 24 KW
1de 12 KW
TFAN6G0 60 60 sde2aKy 030 652 704 440 37,4

Note: Batteries TFAN incorporate a thermocouple type “K” with aerial male connector and female bayonet. Although for some applications they aren’t necessary,
Electricfor recommends to install always minimum a sobretemperature sensor (sensor-regulator) and a flow switch.

Sensor temperature type “K” for TFAN batteries

Code Description Dimensions in mm

517380000 Type “K” sensor with aerial male connector and female bayonet connector 36 x 475




GROUP 2 - Heating elements for air TMAX / TMAXL

2.10 - Electric batteries for air heating Models as per catalogue: 021 / NTC - 0112

General characteristics

¢ Heating of air to: ¢ Minimum air speed for all models: 2 m/sec
450 °C TFMAX and TMAXL models * Easily interchangeable heating elements
600 °C Made to order * Other wattage, voltages, and dimensions are available on request.

NOTE: The above temperatures refer to recirculated air systems with thermal insulation. Note ® Manufactured in compliance with the EN 60335-1 standard.

that the final heating temperature may vary in accordance with the system's operating : - : : *
conditions (recirculation of air or not, the material being heated, losses of heat, etc). Our * Triphase power supply 3 ~ 400 V A with earth connection (*).

technical department is at your service to assist in the selection of the most appropriate battery (*) The TMAX and TMAXL batteries are supplied connected at the stated voltage. Optionally,
for any given situation. they may be supplied connected for an operating voltage of 3 ~ 230 V A . If this is required,
please state so in your order.

Technical characteristics of construction

1 From one to three stuffing boxes per heat stage, plus a stuffing box for control
components.

2 Steel connection cover, with oven treated paint resistant to temperatures of up to 250 °C
without deterioration.

3 From one to three steatite connection boards, one per stage. Nickel-plated internal
connection bridges.

4 Bases for securing heating elements with tightening screws.
5 Mineral fibre insulation (in base box and drawer).

6 Steel base box for heating elements, with oven treated paint resistant to temperatures of
up to 250 °C without deterioration, and stainless steel inner box.

7 Stainless steel bars for securing final guide base and tightening of cover.
8 Stainless steel final guide for supporting the heating elements. In TMAXL models
additional middle support.

9 Tubular elements in @10 mm AISI 321 or 304L. stainless steel tube, in alignments of 6
heating elements at ~230 V with wattage 750 W (TMAX models) or 1500 W (TMAXL
models) each. In stock for TMAX and TMAXL models with @10mm Incoloy®-800
stainless steel heating elements.

10 Optional: thermocouple probe @ 6 Ni Cr/ Ni Al (K type) with 3000 mm long compensating
cables.

Option all in stainless steel: If you require, we can supply the TMAX and TMAXL
models with connection cover (2), big box and base box for heating elements (5) all in DIMENSIONS
stainless steel. MODELS TMAX and TMAXL
. Cod Power Ne Ne Dimensions in mm Weight B - 246
o ode kW elements stages A B (o} L in Kg
£ E o O o O 3 Uttt |
w £ TMAX9 9 12 1de9KW 172 172 222 542 12,4 ©
2
=)
= £ TMAX13,5 13,5 18 1 EDLpel 232 232 282 542 16,4 o
% E Q £ 1de 9 KW S
<L % b = TMAX18 18 24 2de9KW 292 292 343 542 20,4 1l
(o] -
E § D § TMAX22,5 22,5 30 12d§e455|<w 352 352 404 542 24,3
=9
‘ﬂ © : 8 TMAX27 27 36 3de9KW 412 412 464 542 28,3 v
W =22¢ 2 de 9 KW A - g2
]
A S 2 5. TMAX31,5 31,5 42 1de 13,5 KW 472 472 524 542 32,3 246
Q 28T tmaes 48 1069KW 530 530 584 542 363 €
= 052 2de 13,5 KW : AR
o 2 1 de 9 KW = ° ¢ ¢
'8 o TMAX40,5 40,5 54 1de13,5KW 592 592 644 542 40,2 . ‘| o
= .% 1de 18 KW &
b 1 de 9 KW P P
7]
TMAX45 45 60 2 de 18 KW 652 652 704 542 44,2 N . . .
P o — ———— aC—
- Power N2 Ne Dimensions in mm Weight
o Code .
cE kW elements stages A B [} L in Kg
» £ TMAXL18 18 12 1de18KW 172 172 222 962 16,7
2
c o 1de 9 KW
4 g& £ TMAXL27 27 18 1 de 18 KW 232 232 282 962 22,8
é % b E TMAXL36 36 24 2de 18KW 292 292 343 962 28,9
)
=S c_5 1.de 9 KW
E ..é @ g TMAXL45 45 30 2 de 18 KW 352 352 404 962 35,0
til) © : 8 TMAXL54 54 36 3de 18 KW 412 412 464 962 41,1
s g 2 de 18 KW
w =]
o % 2 %. TMAXL63 63 42 1 de 27 KW 472 472 524 962 47,2
O 238709 1de 18 KW
= : 28 TMAXL72 72 48 2 de 27 KW 532 532 584 962 53,3
o & 1de 18 KW
'8 2 TMAXLS81 81 54 1de27 KW 592 592 644 962 59,4
= .% 1 de 36 KW
b 1de 18 KW
7]
TMAXL90 90 60 2 de 36 KW 652 652 704 962 65,5

Note: Batteries TMAX and TMAXL incorporates a thermocouple type “K” with aerial male connector and female bayonet. Although for some applications they aren’t
necessary, Electricfor recommends to install always minimum a sobretemperature sensor (sensor-regulator) and a flow switch.

Sensor temperature type “K” for TMAX and TMAXL

Code Desacription Dimensions in mm

517381000 Type “K” sensor with aerial male connector and female bayonet connector. For TMAX models @6 x 575

517382000 Type “K” sensor with aerial male connector and female bayonet connector. For TMAXL models @6 x 975



GROUP 2

UTFAN / UTMAX / TMAXL

Models as per catalogue: NTC - 0112

Heating elements for air

2.11 - Heating elements for ovens and furnaces

General characteristics
¢ Heating of air to: *

Tubular elements in stainless steel tube AISI 321 or 304L of @10 mm. In stock
for the TMAX and TMAXL models, tubular elements in Incoloy®-800 of @10

250 °C UTFAN models
450 °C UTMAX and UTMAXL models o
600 °C UTMAXIN and UTMAXLIN models o Szl we e =E

« Minimum air speed for all models: 2 m/sec * Option: Stainles steel crimped connector of M14x1,25 mm

Option WITHOUT crimped connectors

&

Electricfor's °

Dimensions in mm i
Code Watts W/cm?2 Tube_ constructive R L
material . in Kg
c D L thermic class \ /[ |
Ei=1 7/
UTFANA1 93 420 513 1000 3,9 AISI321 T-700-T 0,45 (Lgt 7/ >
UTMAX0,75 187 420 607 750 31  AISI321 T-700-T 0,53 ==
UTMAXL1,5 187 840 1027 1500 3 AISI321 T-700-T 0,90 ‘ c D
Hoadl
UTMAXINO,75 187 420 607 750 31  Iy®800  T-850-T 0,53 E2lzene eating zone
UTMAXLIN1,5 187 840 1027 1500 3 ly®-800 T-850-T 0,90
Option WITH stainless steel crimped connectors of M14x1,25
Dimensions in mm Electricfor's i L
Code Watts W/cm? mzltl;?al constructive V:I:E;gt B
A (') B C D L thermic class (Indicate allways) i .,
UTFANTRI 73 440 93 420 513 1000 39 AISI321  T-700-T 050 all @U >
UTMAX0,75RI 167 440 187 420 607 750 31 AISI321  T-700-T 058 V1 g i SL
UTMAXL1,5RI 167 860 187 840 1027 1500 3  AISI321  T-700-T 0,95 Minimum distance from the
30 beginning of the heating zone
UTMAXINO,75RI 167 440 187 420 607 750 3,1 Iy®-800  T-850-T 0,58 C D
UTMAXLIN1,5RI 167 860 187 840 1027 1500 3  ly®-800  T-850-T 0,95 Cold zone Heating zone

(°) Dimension A according to your order. You must indicate it in all the orders of this material.
The maximum value of the dimension A is the value indicate in the table.

GROUP 2

- Heating elements for air

2.12 - Heating elements for ovens and furnaces

General characteristics

e Tubular elements in stainless steel tube AISI 321 or 304L
of @10 mm, insulated with electromelted and lamination-
compressed magnesium oxide

¢ Terminals BM4-P (Thread M4)

e Zinc-plated steel crimped connectors, thread M14x1°25 I@!
mm

¢ Standard voltage ~230 V

Applications
e Air conditioning  Textile industrial heating ¢ Dryers
e Recirculated air heaters * Trichlroetylene vapor reheating e Air heaters
o Static air heaters ¢ Shrink plastic ovens * Hot air convectors
e Black heat ¢ Ovens in general ¢ Chemical reactors
Dimensions in mm Electricfor's . Length of element
Code Lengthof ~Watts ~ W/em?  constructive i:llgg g C+5  |Cold zone
B c D element thermic class ’—-——7
M8GRK1 250 236 100 170 291 1000 1,8 T-700-T 0,75 @ E@:E@
M8GRK1,5 251 237 100 175 292 1500 2,6 T-700-T 0,75 >>
Dimensions of the M14x1°25 @
crimped connector )} o

e — \ﬁ

( \ o € B 5"" )
8 & i
N : @
- Ll' —
e 1 B 130
45 147 Heating zone
19,2 A a1

Relationship between the maximum atmospheric temperature of the furnace or oven in the heating element area (where a safety sensor should be installed)
and the load of the heating elements in W/cm?2.

Consult our temperature regulator: pages 116, 117, 118 and 119 of this catalogue.

Recirculated air Recirculated air Recirculated air Recirculated air
W/cm? Air at rest at 1 m/sec. at 2 m/sec. at 3 m/sec. at 4 m/sec.
In heating element area | In heating element area | In heating element area | In heating element area
1,8 450 °C. 500 °C 530 °C 560 °C 580 °C
2,510 3,1 350 °C. 380 °C 430 °C 470 °C 500 °C
4,1t04,7 | Amb. Temp max. 80 °C. 175 °C 275 °C 340 °C 400 °C
Maximum ambiental temperature in heating element area

IMPORTANT NOTE: The atmospheric temperature inside the furnace or oven chamber will always be 25-350°C lower than
in the heater element area depending on good air circulation, loads of material and frequency of loads.



GROUP 2 -

Heating elements for air REINF /R / U/ Mx360

2.12 - Heating elements for ovens and furnaces

General characteristics

¢ Tubular elements in stainless steel tube AISI 321 or
304L of @8 mm, insulated with electromelted and
lamination-compressed magnesium oxide

Terminals BM4-P (Thread M4)

Zinc-plated steel crimped connectors, thread M14x1°25
mm

Standard voltage ~230 V

Usual applications
Air conditioning *

Textile industrial heating e Dryers

. Trichlroetylene vapor reheating e Air heaters

Recirculated air heaters °

o Static air heaters ¢ Shrink plastic ovens e Hot air convectors
i « Black heat ¢ Ovens in general ¢ Chemical reactors
Models REINF
Dimensions in mm Electricfor's . Cold [ C+5 © C+5, Cold | '
Code c L Watts W/ecm2  constructive V:’:"ght zone Q zone I@-
thermic class 9
REINF460 50 460 500 5,7 T-700-T 0,10 o8 ~, g
REINF960 50 960 1000 47 T-700-T 0,20 ’ ’L
Models R
Dimensions in mm Electricfor's ' Cold ,C+5 C +5  Cold 1 '
Code A c L Watts W/cm2  constructive V:’:'Ig(’ht zone 8 (*) | zone l@-
thermic class 9 -
R762 738 45 762 500 3 T-700-T 0,20 i ' 1
R1092 1068 45 1092 750 3,1 T-700-T 0,26 “A \ e
R1422 1398 45 1422 1000 3,1 T-700-T 0,34 L ) e
R2092 2068 45 2092 1500 3 T-700-T 0,49 (*) The connector of one of the ends is installed without being
Models U attached
Dimensions in mm Electricfor's . s A
Code A c L Watts  W/cm2?  constructive V:’:'Ight 8 Cold Cx5 M l@'
thermic class 9 o .
U365 365 45 377 500 3 T-700-T 0,20 @ 3 i
U530 530 45 542 750 3,1 T-700-T 0,26 [@;@__
U695 695 45 707 1000 3,1 T-700-T 0,34 A |
uU1030 1030 45 1042 1500 3,1 T-700-T 0,49 L - 12
U1365 1365 45 1377 2000 3,1 T-700-T 0,58
Models Mx360 8 Cold C+5 M12x1'25 l@'
Dimensions in mm Electricfor's Weight ZONS [@E/ ~
Code Watts W/cm? constructive . (¢
A E ¢ D L thermic class " K9 —
M4360 360 330 45 90 372 1000 3,1 T-700-T 0,34 § a
M6360 360 330 45 150 372 1500 3,1 T-700-T 0,49
M8360 360 330 45 210 372 2000 3,1 T-700-T 0,58 @:ﬁﬁ
M12360 360 330 45 330 372 3000 3 T-700-T 0,89 he—
B 30
Dimensions of the = —r L A 12
M12x1°25 crimped [ N o o L
connector \ ) e 1K
— )
8
4.5 1.7
16,2

GROUP 2A

General characteristics

- Heating elements for air and/or immersion

2A.1 - Straight annealed elements in Stainless Steel tube

Dimensions in mm Weight

o Tubular elements in annealed stainless ® M3.5 terminal. Direct thread on element S A L Sealtype Watts W/em? 5 g
steel tube AISI 321 or 304L of @8 mm, terminal RRO0,5S 400 500  Silicone 200 500 5 0,10
insulated with electromelted and ® 6 M3.5 nuts and 8 washers are supplied RRO0,75S 650 750 Silicone 200 750 4,6 0,16
lamination-compressed magnesium  With each element for its connection. RR1S 900 1000 Silicone 200 1000 45 0,22
S « Standard voltage ~230 V RR1,58 1400 1500  Silicone 200 1500 43 0,32

RR2S 1900 2000  Silicone 200 2000 4,2 0,43

Usual applications RR2,5S 2400 2500  Silicone 200 2500 4,2 0,54

¢ Outdoor work: Up to 100°C room temperature with still air. Forced air is RFS?; 5 2‘%)00 35?00 Sgieczi:eégo 350(;2)0 452 g'fg
irsc;c;@gngfrgggbf:r higher working temperatures. Contact our Technical Department RRO,75R150 650 750 Resin 150 =0 46 016

i 1l . ; : RR1R150 900 1000 Resin 150 1000 45 0,22
Work in immersion: The connection terminals must be sealed hermetically RR1,5R150 1400 1500 Resin 150 1500 43 0,32
beforehand. Suitable for use in water with low chlorine content (natural water). Also RR2R150 1900 2000 Resin 150 2000 42 0,43
suitable for neutral and alkaline (PH>6) aqueous solutions, heating oils (maximum RR2,5R150 2400 2500 Resin 150 2500 42 0,54
working temperature depending on oil quality). Do not use well water or water that RR3R150 2900 3000 Resin 150 3000 42 0,64
has flowed through copper tubing. RR0,5R250 400 500 Resin 250 500 B 0,10
RRO0,75R250 650 750 Resin 250 750 4,6 0,16
RR1R250 900 1000 Resin 250 1000 45 0,22
RR1,5R250 1400 1500 Resin 250 1500 43 0,32
RR2R250 1900 2000 Resin 250 2000 4,2 0,43
RR2,5R250 2400 2500 Resin 250 2500 4,2 0,54
RR3R250 2900 3000 Resin 250 3000 4,2 0,64

Cold C+5 ®© C+5 Cold

zone S zone

= 5 // - I
15 ‘ 5 A Heating zone
L+1%

These resistors may be bent to a radius of 11 mm.
IMPORTANT: The two ends of the heating area should be kept to a minimum of 10 mm
from any curve with a radius under 50 mm, as shown in Fig.1.

BEND AT ENDS: At least 10 mm should be left unbent at each end of the tube.




GROUP 2

- Heating elements for air

2.13 - Braking heating elements for speed variators

Braking heating elements work through dissipation of the energy generated by the electrical machine inside them or in braking units

SAC/PR Models

General characteristics

- SAC/PR model heating elements are designed for braking engines.

- They can be supplied with thermal protector.

- Ohmic value according to the client's request

- The heating element tolerance can also be supplied according to the client's specification.

- The manufacturing system enables adapting to the client's needs, both as far as specifications as well as in delivery
terms (72 hours) and amounts.

Dimensions in mm

H Code Watts
i A B c H

- SAC/PR-600 405 420 55 98 600
8 SAC/PR-1000 412 430 70 116 1000
.- SAC/PR-1200 412 430 80 135 1200

= SAC/PR-1500 490 512 80 135 1500
L . SAC/PR-2500 490 512 80 135 2500
. N SAC/PR-4500 490 510 174 143 4500
T SAC/PR-6000 490 510 350 140 6000
SAC/PR-10000 490 510 538 140 10000
SAC/PR-14000 490 510 696 140 14000

SI/PR Models
General characteristics

- SI/PR model heating elements are specially designed as braking loads for engines without reducer, minimising the
noise level (gearless).

- They can be supplied with thermal protector.
- Ohmic value according to the client's request
- The heating element tolerance can also be supplied according to the client's specification.

- The manufacturing system enables adapting to the client's needs, both as far as specifications as well as in delivery
terms (72 hours) and amounts.

Dimensions in mm

- Code Watts
H A B Cc H
- SI/PR-600 412 430 80 135 600
_:_ SI/PR-1000 412 430 80 135 1000
2 SI/PR-1500 412 430 80 135 1500
2 SI/PR-2400 412 430 80 135 2400
- :1_ SI/PR-4800 412 430 180 140 4800
L . ¥ SI/PR-6000 412 430 265 140 6000
SI/PR-8000 412 430 350 140 8000
SI/PR-10000 412 430 535 140 10000
SI/PR-14000 412 430 696 140 14000
RB/PL Model
General characteristics . 198 -
- The RB/PL flat armoured heating element model is 1 +1*
designed for frequency converters (braking) .
|- ¥ 57 &8
- Tolerance of + 10%
L
Code Watts . 13 = - 174 -
RB/PL-600 600 ——— ]
RB/PL-1300 1300 — With dissipater “ra0”
RB Model
foti i = g
General characteristics — = —— ™ 150 o
- The RB flat armoured boxed heating element model is e : Ef -] [
designed for frequency converters (braking) - / + 20
- Tolerance of + 10% - 82 :
Code Watts :‘ 1 a3
RB-250 250 v




GROUP 2A Heating elements for air and/or immersion

2A.2 - TH flat tubular elements

RKEF flat tubular elements have a wide range of applications. Its oval-shaped cross-section is
particularly adapted to contact heating. The larger contact surface area of these resistors
compared to round-tube resistors enables production of shorter resistors with higher load
densities.

For oil heating, it is possible to install greater power with the same length as a round-tube
resistor. As a result of its good flexibility, these elements can be bent to give shape to almost any
application.

Common applications

* Gas or air heaters ¢ Filters

¢ Fluid heating ¢ Liquid containers

¢ QOil heating * Conveyor-belt heating

o Driers ¢ Special applications: Railway and tramway

e Friers heaters; needle changes.

¢ Mould heating

General characteristics

* Flat tubular elements with stainless-steel AISI 321 sleeve, 80-20 grade * Length tolerance: +1% with a minimum of +5 mm
nickelchromium alloy resistive wire insulated from the sleeve with highly e Inactive zone: Due to the production process, all RKF flat tubular elements

compacted magnesium oxide of very good thermal conductivity. have an inactive zone at the connections side of a minimum of 45 mm and at
¢ Ohmic values: the tube end of a minimum of 25 mm.

- Minimum: 8 Q per metre e Connections: Smooth outlet @1.8 x 30 mm. Other connection possibilities on

- Maximum: 1500 Q per metre for a resistor of 2 conductors. request.

* Special fabrications: RKF flat tubular elements can be supplied with longer
inactive zones. They can also be fabricated with different power distributions
over the length.

e Maximum length:
- RKF 13 — 7000 mm
- RKF 17 — 5,000 mm
- RKF 22 — 5,000 mm
Sections
RKF 13. Section 13 x 5.5 mm

In this section, the resistor has an approximate surface area of 3.3 cm? per cm of length. The maximum length is 7000 mm. In railway
heating applications, we can supply standard models with different power densities and sealed connection.

RKF 17. Section 17 x 6 mm

In this section, the resistor has an approximate surface area of 4.1 cm? per cm of length. The maximum length is 5,000 mm. This is the
most commonly used model in industrial applications. Its greater length enables a wide variety of shapes to be produced, as well as
different internal resistor layouts and power distributions.

33 ¢ RKF 22. Section 22 x 6 mm
© m In this section, the resistor reaches an approximate surface area of 5.1 cm?2 per cm of length. The maximum length is 5,000 mm. As with

type RKF 17, it is possible to produce a wide variety of internal resistor layouts.
Internal resistor layout

The RKEF flat tubular elements can be fabricated with different internal resistor layouts. We can obtain different power levels in the same element by means of
connections. The following illustrations show the connection possibilities for each model.

* Profile type: RKF 13/ RKF 17 / RKF 22 ¢ Profile type: RKF 13/ RKF 17 / RKF 22 ¢ Profile type: RKF 17 / RKF 22
¢ Description: Single-phase resistor with two e Description: Two single-phase resistors with e Description: Three single-phase resistors with
outputs at one end outputs at both ends outputs at both ends

¢ Profile type: RKF 22 ¢ Profile type: RKF 22
¢ Description: Single-phase resistor with two ¢ Description: Two single-phase resistors with
outputs at one end four outputs at one end.

Maximum voltage 400 V
Bending

RKF flat tubular elements are supplied straight unless specified otherwise. On request, these elements can be supplied bent
according to the instructions given by the client, always taking into account the minimum radii of curvature.

In order to achieve maximum torsion of 90°, a minimum length of 25 mm is required. It is not recommended to change the shape
of the resistor in any way between the inactive zone and the connection.

The following minimum radii of curvature must be taken into account when bending the resistor:

Minimum radius of curvature
RKF 13 RKF 17 RKF 22

Flat-face curves 10mm 12,5mm 18 mm

Curves at edges 20mm  25mm  75mm
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In the chemical and petrochemical industries, industrial processes, oil rigs and military installations there are materials which are stored, processed or produced in
areas where the atmosphere is potentially explosive and in which explosion-proof heating elements are required.

From July 2003, all equipment used within the European Community has to comply obligatorily with Directive Atex 94/9/CE. All the equipment contained in this
catalogue is certified on the basis of Directive Atex 94/9/CE.

Protection against explosions - Introduction

Generalities Atmospheric conditions are understood as being when the temperature falls
For the purposes of Directive 94/9/CE, an explosive atmosphere is defined asa ~ Petween -20°C and +40°C and pressure is on the 0.8 bar to 1.1 bar band
mixture: Al electrical material to be installed in this type of atmosphere must be designed

and constructed so that its energy output does not produce the expected
explosion, or that this is controlled.
The European Community has issued the Directive ATEX 94/9/CE and
standards which require the user to assess the explosion risk, bearing in mind
the possibility of the presence of said atmospheres, their degree of danger,
presence of energy sources, processes and their interactions, installation of
equipment and its potential consequences.
If a risk exists, the user must:

1. Prevent formation of potentially explosive atmospheres.
possible,

2. Prevent ignition. If that is impossible,

3. Reduce the effects of the explosion in such a way that the risk is eliminated.

a) of inflammable substances in the form of gases, steam, clouds or dust;

b) with the air;

c) in the atmospheric conditions;

d) in which, after igniting, combustion spreads to the total amount of the non-
burnt mixture (it is necessary to point out that combustion does not always
consume all the dust, if there is any)

For an explosion to occur, the following circumstances have to coincide:
* Presence of oxygen in the air.
* Presence of an inflammable substance in the form of gas, steam, cloud or dust.
* A sufficient source of energy, such as an electric arc or a specific rise in
temperature.

If that is not

ATEX Marking

@ n 2 EEx dle IIC Ex tD A21 IP66 T135°C Meaning
Maximum surface temperature
Envelope protection grade . g’g
Classification zone for dust atmospheres g -'g o
Protection mode for dust atmospheres § &
Protected equip against explosions.
Explosion group . g’g
Protection type g g =
Protected equip against explosions.. The code “E” denotes § E
the standard fulfillment according to standards CENELEC
of the series EN 60079
[=2]
e
Puw
8e
Equipment category E %
Equipment group s
=
EX mark. Model approved according to 94/9/CE
Group and category of equipment Classification of the dangerous zones (According to EN 60079-10)
R Explosive atmospheres are classified by zones. Classification by
Atmosphere
Group | Category Prc:;et:llon £ Use zones depends on the time and spatial probability of a dangerous
ﬁ v Gas | Dust explosive atmosphere occurring.
I . pl?ezzoilgcel B B CE;: r"at?sol;zii ;2 Zone
1 E Can bo Classification Criterion
Mining M2 HIGH _ _ disconnected in Gas Dust
protection Level presence of Ex Zone 0 Presence of permanent,
atmosphere b ", prolonged, or frequent explosive
Zone 20 | ¢ . \ ) atmosphere
I . VERY HIGH G Zones 0, 1,2 S (> 1000 hours a year )
@ﬁbj@\‘ protection level D | Zones20,21,22 || zone 1 (" A1 Presence of occasional explosive
= G Zones 1. 2 ) \A ' atmosphere in normal conditions
2 HIGH : Zone21 |\ &=~ (10 - 1000 hours a year )
protection Level D Zones 21, 22 —
= Zone 2 ' A Presence of abnormal and brief
Industry 3 NORMAL G one 2 , A explosive atmosphere
protection Level D Zone 22 Zone22 |\ —=— (<10 hours a year)

Groups of gases

In the explosion groups, in the first place a difference is made between Group | and Group Il material: Electrical material in Group | is applied in mines with danger

of firedamp occurring.

For electrical material of Group Il, a new subdivision is applied in explosion groups. This subdivision depends on the transmission capacity of the ignition through
an interstice with given maximum safety width and longitude.

Note: . L L Maximum Experimental Safe Gap | Applicable
e A unit for Gas Group IIC is ﬁ Group at:\?;::rilare Mlnlmgm;/gglitr:g;s?cu;;;?; (MIC) (MESG ) in mm protection
suitable also for Groups IIA Flameproof Ex d modes

and IIB j r | Methane / \ /
o A ) N \
* A unit for Gas Group IIB is % /,/ A /é’\(_ A \ All
also suitable for Groups IIA Mining | & | / | | ;
| [ N
1A Propane 0,8 <MIC 5c 0,9 < MESG 8
p < B5 < g% u |
o 5, Eo — zf}s bl
T g.; 8 o y
QH @ 11B Ethylene 0,45<MIC<0,8 E § 0,5 < MESG < 0,9 E 3 u Exd
iy £8 5 | Exd-
# % 5 | = A |
- )
P Q
IIC | Hydrogen/ | MIC <045 \o/ MESG < 0,5 \ u/ ‘
Industry Acetylene 8 3 = A\
4 N/ S )
1 All gases Exe-Exm-




@ Protection against explosions - Introduction

Protection methods Temperature classes
Protection methods are constructive and electrical measurements taken on the The ignition temperature of an inflammable gas or dust is the lowest
material to achieve protection against explosion in potentially explosive atmospheres.  temperature on a hot surface from which ignition of the gas/air or steam/air

i ificati i mixture occurs.
Protection Identification Diagram Basic Principle

Type Letter Representation Therefore, the maximum surface temperature of a material must always be
Corr s 6 G b lower than the inflammatory temperature of the surrounding atmosphere.
Gen(_eral t type and test of electrical material A
requirements intended for Ex atmospheres Maximum Flammable
Temperature material substances
[= 3 | The material or its components are Class surface ignition
Immersion in EXD /// kept immersed in oil and thus temperature temperatures
oil % separated from the explosive
atmosphere T 450 °C > 450 °C
S ‘”7;7\ { The ignition source is surrounded by T2 300 °C > 300 °C
. \ 4 a protective gas under overpressure
Pressurised Exp \4\ / *\’ (min. 0.5 mbar); the external T3 200 °C > 200 °C
—— atmosphere cannot penetrate T4 135 °C > 135°C
- - The ignition source is surrounded by
Pulverulent Ex //// fine-grain sand. The Ex atmosphere T5 100 °C >100°C
a / surrounding the casing cannot be T6 85 °C > 85 °C
ignited by an arc
J—l_ If ignition is produced inside the Temperature class Temperature class
Flame proof Exd W envelope, the latter will resist the GAS DUST

| }VN I pressure, that is, the explosion will
not propagate to the exterior.

Applicable only to material or its

Matter Temp. ignition Te
cloud (°C) of 5 mi
Fiber paper 335
430

— components that in normal 16 7o ——
Increased Exe / circumstances do not generate Hydrogen 560° (T1) (simgy
safety sparks or electric arcs, cannot reach Methane 537° (T1) = Aluminium (<10 mm) PGOET———"
dangerous temperatures, and whose 500 %
supply voltage does not exceed 1 kV. Ethylene 425° (T2) — Corn (<10 mm) 530
Exia — Limit!ng the energy already in the acetylene 305° (T2)~, e Wheat (37 mm) 510 —— 300
Intrinsic safet r R L i circuit prevents the onset of
Y ] [V 4 excessive temperatures, sparks, or Kerosene 210° (T3) Wood (60 mm) ——— 310
Exib | ’ electric arcs
ethylic ether 160° (T4}~ Sugar (30 mm) ———— 480
L ! The ignition source is enclosed inside
Encapsulated Exm //// a mass, and cannot therefore ignite Carbon Polythene (72 mm) ——— No (fusion),
b // the explosive atmosphere bisulphur 95° (TG)’ p
e Maximum temperature of surface of the
material < Temp. layer ignition -75 °C
Non- z b r glfifghtly simplified appligatior; of the2 e Maximum temperature of surface of the
X n ifferent protection modes of zone 2; : e
flammable = X< " means "non-flammable” material < 2/3 xs Temp. ignition cloud

GROUP 3 - Heating equipment able to be used in

potentially explosive atmospheres

3.2 - Canister heater for classified zones

CANISTER HEATER FOR CLASSIFIED ZONES, MODEL HIDH
Description
The HIDH canister heater for areas with potentially explosive atmospheres is designed for heating standardised

205-litre canisters or small steel tanks. The HIDH canister heater is composed of one single induction reel, which
is encapsulated in a cylinder made of a reinforced glass resin material.

The reel is connected to the current and generates heat directly and uniformly over the canister walls. Energy
transfer is carried out by magnetic field. In this way there is no thermal transmission by conventional radiation or
convection means. As there are no hot elements, the reel will remains substantially colder than the canister that
is being heated.

Safety

The complete absence of hot elements and encapsulation of all electrical components allows its use in Zone 1 &
2 classified area.
The HIDH canister heater is certified ATEX Ex Il 2 G/D EEx"e” [IC T3 (170 °C).

Uniform heating without hot points reduces the deterioration risk of the product. Accidental spillage does not
present a fire risk and personnel can work comfortably around it. All this allows the material to be heated at its
point of use, thus removing the need to transport hot canisters.

Performance

The low temperature of the system and non-existence of heat losses by thermal transmission lead to the high
efficiency of the induction heater. In comparison with conventional canister heaters, an energy saving of up to
50% is achieved.

Speed

Heating times will depend on the contents of the canister, but to give an approximate idea, the temperature rise ramp with a typical organic viscose liquid is about
15°C/hour. Using the complete surface of the heater wall to transmit energy, the optimum and quickest working point can be achieved without the product undergoing

deterioration.
Maintenance
Without heating elements and without moving parts, the HIDH canister heaters have a virtually unlimited life, and do not require any maintenance.
Normal applications General characteristics
* Gas bottles * Pharmaceutical industry e Certified ATEX Ex Il 2 G/D EEx'e' [IC T3, according to EN 50014
¢ Small scale reactors ¢ Petrochemical industry and EN 50019
* Process containers ¢ Paint warehouses. * |P-66 damp protection rating
e Chemical industry ¢ Class Il electrical equipment

Standard models ¢ Supply voltage ~240 V, 50Hz

¢ Consumed power/Intensity:
Model Volts Watts Dimensions in mm Weight - On: 2750 W/ 21A

(operating) g Exterior @ Interior Height in Kg - (Inductive power factor) In state: 2250 W / 18A

HIDH-2,25 ~240 2250 Q743 2613 711 48




GROUP 3 - Electric process heating equipment suitable

for hazardous areas

3.3 - Immersion heaters with screw cap coupler

IMMERSION HEATERS WITH SCREW CAP AND TUBULAR HEATING ELEMENTS, RFA RANGE
@ The ‘RFA’ range of tubular immersion heaters is apt for installation in process tanks, safety

baths, motor oil collectors, pressure receivers, and similar equipment, located in hazardous
areas classed as Zone 1 and Zone 2 where the flammable atmosphere is Group IIA, IIB, or
IIC. Apt for heating of liquid or gas that is not corrosive to the heater materials.

Common applications

¢ Water or oil preheating ¢ Heat-transfer systems
 Cleaning and flushing tanks * Boilers
* Process equipment * Anti-icing protection

General characteristics

¢ Certificate ATEX Ex Il 2 G/D EEx'd’ [IC T3 to T8, in accordance with EN 50014 and EN 50018

e Aluminium terminal box with damp protection IP67

¢ Integrated temperature sensor

¢ Valid for ambient temperature down to -40 °C

¢ Heater coupling using 2” - 2% - 2”¥2 screw cap

* Designed exclusively for horizontal fitting. Vertical fitting available on request.

¢ Terminal box: Aluminium box with a maximum of 2 inputs for cables, internal and external earth connection, and screw cap. ATEX Il 2 G/D EExX'd’ IIC T4 to T6
with optional T3 to T6 if the terminal box is separated from the coupling cap (type RFA/SO). Damp protection grade IP67.

¢ Heating components: Maximum of three tubular elements, fabricated with NiCr 80/20 alloy resistive wire, compacted magnesium oxide, and tubular sleeve
made of copper, steel, Monel, Inconel, Incoloy 800/825, stainless steel, or titanium, welded to the cap by brazing or TIG welding depending on the application.

* Controls: RFA heaters incorporate overtemperature protection by default. Other temperature devices such as thermostats, thermoresistors, or thermocouples
may be incorporated as options.
* Coupling: Within the design limits, it is possible to specify the thread and material of the coupler cap.
115 Max ) 150 Max Length including thread (LIR)

Overtemperature

Thermoséfg casing safety thermostat

Inactive zone Control thermostat
50

—— N
————— o

\ \ \ )
Screw cap Heating

elements ‘

-
L
[

External )
Earth

Cable entrie M25

Cable entrie M20
Tight seal

Standard RFA models with 2” stainless-steel AISI 316L screw cap
Standardized models especially designed for use in Biofuel equipment.

LR Tub Thermostats
Code . Volts Watts W/cm? ube temperature range
inmm material
control safety
RFA3-15-DS 381 3~240 A 3~415 A 3000 47 AISI 321 @10 +5/+80 °C +95 °C
RFA6-27-DSZ 686 3-240 A 3~-415 A 6000 2,8 AISI321@10 +5/+80°C +95°C
RFA12-27-DSZ 686 3~240 A 3~415 A 12000 53 AISI 321 @10 +5/+80 °C +95 °C
Standard RFA models with 2” brass screw cap.
Choice of control thermostat Thermostats
The control thermostat can be Code LR Volts Watts W/cm2  Tube material temperature range
replaced by another from the in mm control safety
following
it &0 e cekliiensl cest [ s i RFA111 280 ~240 1000 8,4 Incoloy-825 @8  +5/+80 °C +45/ 495 °C
necessary, indicate it in your order: RFA211 280 ~240 2000 57 Incoloy-825 @8  +5/+80 °C +45/ 495 °C
* Scale: -10/ +65 °C RFA311 280 3-240A3~415 A 3000 84  Incoloy-82508  +5/+80 °C +45 / +95 °C
O SEEr R bRy RFA330 762  3-240A3~415 A 3000 28  Incoloy-825@8  +5/+80 °C +45 / +95 °C
RFA616 406 3~240 A 3~415 A 6000 11,2 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
RFA630 762 3-240 A 3~415 A 6000 5,6 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
RFA916 406 3-240 A 3~415 A 9000 16,8 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
RFA923 584 3~240 A 3~415 A 9000 11,2 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
RFA926 660 3~240 A 3~415 A 9000 9,8 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
RFA1223 584 3~240 A 3~415 A 12000 14,8 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
RFA1233 838 3~240 A 3~415 A 12000 10,1 Incoloy-825 @8 +5/+80 °C +45/ 495 °C
Standard RFA models with 2” stainless-steel screw cap.
Choice of control thermostat Thermostats
The control thermostat can be Code LR Volts Watts W/em?  Tube material temperature range
replaced by another from the [0 e control safety
following
et &t me cekiiensl cest [ dis i RFA111S 280 ~240 1000 8,4 Incoloy-825 @8 +5/+80 °C +45/+95 °C
necessary, indicate it in your order: RFA211S 280 ~240 2000 57 Incoloy-825 @8  +5/+80 °C +45/ 495 °C
* Scale: -10/+65 °C RFA311S 280 3-240 A3~415 A 3000 84  Incoloy-825@8  +5/+80 °C +45/ +95 °C
e Scale: +45/ +120 °C o °
RFA330S 762 3~240 A 3~415 A 3000 2,8 Incoloy-825 @8 +5/+80 °C +45/+95 °C
RFA616S 406 3~240 A 3~415 A 6000 11,2 Incoloy-825 @8 +5/+80 °C +45/+95 °C
RFAB630S 762 3-240 A 3~415 A 6000 5,6 Incoloy-825 @8 +5/+80 °C +45/+95 °C
RFA916S 406 3-240 A 3~415 A 9000 16,8 Incoloy-825 @8 +5/+80 °C +45/+95 °C
RFA923S 584 3-240 A 3~415 A 9000 11,2 Incoloy-825 @8 +5/+80 °C +45/+95 °C
RFA926S 660 3~240 A 3~415 A 9000 9,8 Incoloy-825 @8 +5/+80 °C +45/+95 °C

RFA1223S 584 3~240 A 3~415 A 12000 14,8 Incoloy-825 @8  +5/+80 °C +45/ +95 °C
RFA1233S 838 3~240 A 3~415 A 12000 10,1 Incoloy-825 @8  +5/+80 °C +45/ +95 °C



GROUP 3 - Electric process heating equipment suitable

for hazardous areas
3.3 - Immersion heaters with screw cap coupler
IMMERSION HEATERS WITH SCREW CAP, CASING, AND CERAMIC BODY INTERIOR, RFA-C RANGE

The * RFA-C ‘ range of immersion heaters with casing and replaceable ceramic interior provides a good solution for areas classified for oil heating or other similar
processes in which a low load density is required. The heating element can be removed for inspection or replaced without the need to empty the tank. The EExX'd’
terminal box protects the electrical connections from the explosive atmosphere.

Common applications

e Water or oil preheating

¢ Cleaning and flushing tanks
* Process equipment

¢ Heat-transfer systems

¢ Boilers

¢ Anti-icing protection

General characteristics

e Certificate ATEX Ex Il 2 G/D EEx’d’ IIC T3 to T6, in accordance with EN 50014
and EN 50018

¢ Aluminium terminal box with damp protection IP67
¢ Integrated temperature sensor
¢ Valid for ambient temperature down to -40 °C

* Heater coupling using 2”% screw cap. It can be fabricated with any other type
of standardised thread or flange on request

¢ Designed exclusively for horizontal fitting. Vertical fitting available on request.

¢ Terminal box: Aluminium box with a maximum of 2 inputs for cables, internal and external earth connection, and screw cap. Damp protection grade IP67.
¢ Heating components: Replaceable ceramic component with high-quality nickel-chromium 80-20 resistive wire

¢ Casing: Standard steel or stainless-steel AISI 316L models. On request, it can be fabricated from Monel, Incoloy, Inconel, or titanium and welded according to
the application.

* Controls: RFA-C heaters incorporate overtemperature protection by default. Other temperature devices such as thermostats, thermoresistors, or thermocouples
may be incorporated as options.

¢ Coupling: Within the design limits, it is possible to specify the thread and material of the coupler cap.
* Power: Maximum power: 14.5 kW
* Power supply: Voltages possible up to ~690 V

115 Max 150 Max Length including thread (LIR)
X Overtemperature
Thermostat casing safety thermostat
250
TaciveRons Control thermostat
50
- e ————
External a Casing of
Earih Cable entrie M20 Screw cap heating
Cable entrie M25 Tight seal eleéggnt
Standard RFA-C models with brass 2”1/2 screw cap and carbon-steel casing
Thermostats Choice of control thermostat
Code inLrI:m Volts Watts ~ W/cm2  Material tube temperature range The control thermostat can be
control safety ;elﬁ)lac_ed by another from the
. . ollowing
RFA-CM1-16D 406 ~240 1000 1,5 Carbon Steel +5/+80 °C +45/+95 °C s 66 i cckhitene] cosi. [ T s
RFA-CM2-32D 812 3~240 A 3~415 A 2000 1,5 Carbon Steel +5/+80 °C +45/+95 °C necessary, indicate it in your order:
RFA-CM3-48D 1219  3~240A3~415 A 3000 15 Carbon Steel +5/+80 °C +45/+95°C ~ *Scale:+40/+80°C
RFA-CM4-64D 1626  3-240A3~415 A 4000 15 Carbon Steel ~ +5/+80°C  +45/495°C :z::: +1°0/ /*4(?5 %
:-10/ +
RFA-CM5-80D 2032 3~240 A3~415 A 5000 1,5 Carbon Steel +5/+80 °C +45/+95 °C e Scale: +10 / +90 °C
RFA-CM6-99D 2515 3~240 A3~415 A 6000 1,5 Carbon Steel +5/+80 °C +45/+95 °C
RFA-CM7-120D 3048 3~240 A 3~415 A 7000 1,5 Carbon Steel +5/+80 °C +45/+95 °C
Standard RFA-C models with stainless-steel 2”1/2 screw cap and AISI 316L stainless-steel casing
Thermostats Choice of control thermostat
Code inLII:m Volts Watts W/cm2  Tube material temperature range The control thermostat can be
control safety ]l:el;lala(.:ed by another from the
. . ollowing
RFA-CS1-16D 406 ~240 1000 1,5 AISI 316L +5/+80 °C +45/ +95 °C s &h e ackiiensl eest. [T dis s
RFA-CS2-32D 812 3-240 A 3~415 A 2000 1,5 AISI 316L +5/+80 °C +45/ +95 °C necessary, indicate it in your order:
RFA-CS3-48D 1219  3~240A3~415 A 3000 1,5 AISI 316L +5/+80 °C +45/+95°C  ®Scale: +40/+80 °C
RFA-CS4-64D 1626  3~240 A3~415 A 4000 1,5 AISI 316L +5/+80 °C +45/495°C gzz:z +1°0//+4:5 %
. - +
RFA-CS5-80D 2032 3~240 A 3~415 A 5000 1,5 AISI 316L +5/+80 °C +45/ +95 °C « Scale: +10 / +90 °C
RFA-CS6-99D 2515 3~240 A 3~415 A 6000 1,5 AISI 316L +5/+80 °C +45/ +95 °C

RFA-CS7-120D 3048  3-240A3-415 A 7000 1,5 AISI 316L +5/+80 °C +45/+95 °C




GROUP 3 - Electric process heating equipment suitable

for hazardous areas

3.4 - Convectors

HOT-AIR CONVECTORS, FAW RANGE

The ‘FAW’ range of hot-air convectors was designed to heat small working areas, storage
areas, or similar applications, located in hazardous areas classed as Zone 1 or Zone 2,
where the flammable atmosphere is Gas Group IIA, 1IB, or IIC.

Common applications

* Aircraft hangers * Petrol service stations
e Chemical plants * Gas facilities

¢ Oil platforms

General characteristics

¢ LCIE Certificate ATEX Ex Il 2 G EEx’e’ IIC T2 to T4, in accordance with EN 50014 and
EN 50019

e Terminal box with damp protection grade IP66 / IP67

¢ Available for temperature classification T2, T3, and T4.

* Ambient temperature range from -20 °C to +60 °C. * Treated-steel or stainless-steel
chassis.

¢ Terminal box: Aluminium box with @20 mm input for cables. Additional cable inputs will be implemented on request.

¢ Heating components: Tubular elements with fins that can be replaced individually, fabricated with NiCr 80/20 alloy resistive wire, compacted magnesium oxide,
and tubular stainless-steel sleeve.

¢ Controls: If necessary, FAW hot-air convectors can be controlled by remote temperature thermostats for use in classified zones.

e Assembly: Valid for floors and walls (wall brackets not included. These must be ordered separately)

* Power supply: standard voltages ~240 V single-phase or 3~415 V three-phase.

B - 4 A -

Grille

186

Jm:&/:

Cable entrie = = — ! = -—
Terminal box L — Cc —
Standard FAW models
Compact range. Stainless-steel chassis
Thermal Class T3 — maximum ambient temperature: 40 °C
Code Thermal class Volts Watts N rods Dimensions in mm V\_Ieight
A B c in kg
FAW-C-250-T3 T3 ~240 250 2 350 160 282 5)
FAW-C-500-T3 T3 ~240 500 4 350 160 282 6
FAW-C-750-T3 T3 ~240 750 4 615 160 545 6
FAW-C-1000-T3 T3 ~240 1000 4 615 160 545 9
Steel chassis. Steel chassis.
Thermal Class T4 — maximum ambient temperature: 40 °C Thermal Class T2 — maximum ambient temperature: 60 °C
Thermal Class T3 — maximum ambient temperature: 40 °C
N2 Dimensions in mm Ne Dimensions in mm
Code Volts Watts s A B c Code Volts Watts s A B ¢
FAW-250-T4 ~240 250 1 1886 160 1785 FAW-250-Tx ~240 250 1 971 160 860
FAW-500-T4 ~240 500 2 1886 160 1785 FAW-500-Tx ~240 500 2 971 160 860
FAW-750-T4 3~240 A 3~415A 750 3 1886 160 1785 FAW-750-Tx 3~240 A 3~415A 750 3 971 160 860
FAW-1000-T4 ~240 1000 4 1886 272 1785 FAW-1000-Tx 3~240 A 3~415A 1000 3 1221 160 1120
FAW-1250-T4 ~240 1250 5 1886 272 1785 FAW-1500-Tx 3~240 A 3~415A 1500 3 1741 160 1640
FAW-1500-T4 3~240 A 3~415A 1500 6 1886 272 1785 FAW-2000-Tx ~240 2000 4 1741 272 1640
FAW-2500-Tx ~240 2500 5 1741 272 1640
FAW-3000-Tx 3~240 A 3~415A 3000 6 1741 272 1640
Stainless-steel chassis. Stainless-steel chassis.
Thermal Class T4 — maximum ambient temperature: 40 °C Thermal Class T2 — maximum ambient temperature: 60 °C
Thermal Class T3 — maximum ambient temperature: 40 °C
Code Volts Watts N2 Dimensions in mm Code Volts Watts Ne Dimensions in mm
rods A B c rods A B [}
FAW-250-S-T4 ~240 250 1 1886 160 1785 FAW-250-S-T2 ~240 250 1 971 160 860
FAW-500-S-T4 ~240 500 2 1886 160 1785 FAW-500-S-T2 ~240 500 2 971 160 860
FAW-750-S-T4 3~240 A 3~415A 750 3 1886 160 1785 FAW-750-S-Tx 3~240 A 3~415A 750 3 971 160 860
FAW-1000-S-T4 ~240 1000 4 1886 272 1785 FAW-1000-S-Tx 3~240 A 3~415A 1000 3 1221 160 1120
FAW-1500-S-T4 3~240 A 3~415A 1500 6 1886 272 1785 FAW-1500-S-Tx 3~240 A 3~415A 1500 3 1741 160 1640
FAW-2000-S-Tx ~240 2000 4 1741 272 1640
FAW-2500-S-Tx ~240 2500 5 1741 272 1640
FAW-3000-S-Tx 3~240 A 3~415A 3000 6 1741 272 1640




GROUP 3 - Electric process heating equipment suitable

for hazardous areas
3.5 - Air heaters

ELECTRIC AIR HEATERS, FUH RANGE
Descripcién
The FUH range of flame proof electric unit air heaters offer a Hazardous Area, space heating solution, for large
% premises requiring high heating capacity. They are certified for use in Zone 1 and Zone 2 areas where the
""--._____ flammable atmosphere is a Group IIA, IIB or IIC Gas
Typical Applications
¢ Oil Refineries ¢ Offshore Platforms
¢ Petrochemical Plant ¢ Ammunition Stores

‘ ¢ Coal Mines ¢ Sewage Plants

¢ Paint Stores
_ General characteristics

I';"_. « Efficient liquid to air heat exchanger
P ¢ Over-temperature protection
e Adjustable angle outlet louvres.
| ¢ Optional, integral room temperature control thermostat.
i ¢ Certification: Certificado ATEX EEx"d” IIC T3, segin EN 50014 y EN 50018
| ¢ Heating elements: Rod type heating elements comprising 80/20 Nickel chrome resistance wire,
| compacted high purity Magnesium Oxide insulating powder and encased in Incoloy 825 metal sheath.
) ¢ Controls: Liquid temperature control thermostat. Liquid temperature, manual reset, safety thermostat.
1 Optional: Return air temperature control thermostat
@ : ¢ Voltage: Heater and Motor - Standard 3 phase (4 wire) supplies, with possibility of connecting from

E 4 3N~380 V to 3N~480 V. In the attached picture the powers corresponding to the assigned voltages.

' Controls - Up to 240v single phase

Standard models

Model Heating power according to supply Air flow Weight
3N~380 V 3N~400 V 3N~415V 3N~440 V 3N-~480 V (mé/h) in Kg
FUH9 7 kW 8,25 kW 9 kW 10 kW 12 kW 1188 120
FUH12 10 kW 11 kW 12 kW 13 kW 16 kW 2463 120
FUH15 13 kW 13,75 kW 15 kW 17 kW 20 kW 2463 145
FUH20 17 kW 18,4 kW 20 kW 23 kW 27 kW 5096 145
FUH30 25 kW 27,5 kW 30 kW == = 5096 145
A B C
——
Ll
a hg?r\]/ere support %‘
/U/\ﬁ Motor o
T < EEx de IIC T4
@]
Main terminal of \ Cable ©
box entries
. L F FronT F
Dimensions in mm OF THE
Model il
A B C D E F G H J
FUH9 610 290 235 900 146 217 187 50 267 =
FUH12 610 290 235 900 146 217 187 50 267 w ‘
FUH15 760 300 260 1052 156 242 192 50 304
FUH20 760 300 260 1052 156 242 192 50 304 G J
FUH30 760 300 260 1052 156 242 192 50 304
L L e Wiring diagram
? ARTH
g (o L SUPPLY & EARTH TO FAN MOTOR
5 < % o=
g5 LR by el (RED) E (250) :ELLOW, (:LUE, TO MANUAL RESET FARTH
=3 MPER LN " E(B OVERTEMPERATURE | __
83 R I JUMPER LINKS 03 THERMOSTAT B
E s L2y F2 (YELLOW) E oY [ E
% 5 Y Noovperinks % g R WIRE LINKS g
3z F3 [ g &
EN L8 ¥ i) 3 Rq v v 5 & B ||n a
8 B 0 JUMPER LINKS © 1 s e I L1 e
QIR L le Jo |2 = :\\ :\\ :\\ EE= i
2a HEATER CONTACTOR r Z; : : : N NR[= =
HEATER = BSRREC T i \ 77777 <\ 77777 \ X =21 ‘ HER ‘ 23| ‘ 2|3 7 ‘::: é
CONTACTOR COIL ~ X _ R [A] v B N | INTERNAL
— S s EARTH
WHERE A 4-WIRE SUPPLY LU 9 ﬂ R U Y @ B N
IS NOT AVAILABLE A AUTO RESET g B \WIRE LINK
"TRANSFORMER MAY BE FITTED ?ONT;OL - * s
INTHE HEATER TERMINAL HERMOSTAT g 3 g E% "(iONTACTOH
CONTROL SUPPLY. ] gl ¥ =
o e 10 i Y L i
B c kB F s CLIENTS INCOMING
= —— — 7 3 PHASE - NEUTRAL SUPPLY - EARTH

u\k

. INTERNALEARTH M
| (REMOVE WIRE LINK / | HEATING i | FAN MOTOR | EXTERNAL

BETWEEN TERMINALS f ELEMENTS
182) ' —_ = — HOUSING / TERMINAL BOX|  eanH
—_— ELEMENT ‘ ‘ ‘

1 ‘ TERMINATIONS J\ S

2 ’7
| TERMINATIONS ! J‘ = TERMINAL RAIL ARRANGEMENT
! [ '
ADDITIONAL EXTERNAL b ‘ moron Ti




GROUP 3 - Electric process heating equipment suitable

for hazardous areas
3.6 - ATEX certified heating blankets for gas cylinders

HEATING BLANKETS FOR GAS CYLINDERS, HCW RANGE

* They improve control of the process and reduce losses of condensate gas
- They create convection current
- They increase pressure inside the cylinder
¢ Known gases that can benefit from this process:
- SF6, propane, nitrogen, oxygen, BCL 3, 6 WF, and HF
hey fit most gas cylinders
Complete coverage of the surface
The insulation reduces heat losses
Models for potentially explosive atmospheres

General characteristics
* Certificate ATEX Ex Il 2 G EExde IIB T6
¢ Self-regulating heating element with earth.
e Power: Up to 150 W
e Maximum temperature on heating surface: 66 °C
¢ Available for current at 120 V and 240 V
¢ Insulation thickness:
- Sides: 51 mm
- Top: 13mm
¢ Range room temperature: -1 °C to 35 °C
Closure: VELCRO type attachment
Resistant to damp and oils
Supply lead: 3 m long.
Optional: Insulation for the base of the cylinder and covering of the valve to reduce
heat losses

Coding method

- ATEX

HCW ‘

Diameter in mm (*) |
(maximum @381mm / minimum @203mm)

Length in mm (*)
(maximo @1295mm / minimo @381mm)

13 mm

Power (maimum 150 W)
50- (50 watts) / 100- (100 watts) / 150- (150 watts)

i Supply voltage
1 1- (120 Vca) / 2- (240 Vca)

ATEX Certified

(*) Note 1: Maximum and minimum length and diameter will also depend on the amount of power needed

Note 2: Owing to the fact that the heating element is self-regulating, there is the possibility of a current peak during start up of
the element when it is in low temperatures.

O

fl i
=

Accessories

¢ Cylindrical insulating base:

Placed between the cylinder and the floor. It insulates the cylinder from heat-dissipating floors, for example, concrete.
e Cover for the valve:

It reduces the amount of heat losses through the top of the cylinder

Code Description
GCWTOP Valve cover
GCW12B Cylindrical insulating base for cylinders of @203mm (28”)
GCW15B Cylindrical insulating base for cylinders of @229mm (@9”)

GCwW18B Cylindrical insulating base for cylinders of @381mm (215”)




GROUP 4 - Flexible heating elements

4.1 - Straight annealed elements adaptable for evaporators

STRAIGHT ANNEALED ELEMENTS ADAPTABLE FOR EVAPORATORS OR TRAY DEFROSTING, RRFI RANGE

Technical data RRFI range Particular characteristics RRFI3'9E model

e Stainless steel tube AISI 321 or AISI 304L < Stainless steel tube AISI 321 NOT ANNEALED of
ANNEALED of @8 mm. @8 mm.

* Vulcanized hoods @8'7 mm. e Minimum inner radius of bending 35 mm. See

* Degree protection against moisture IP67. NOTE (1)

« Connection cable HAR HO5S-K 1,5 mmz2 with 500 * Vulcanized hoods @12 mm.
mm long. * Degree protection against moisture IP67.

¢ Standard voltage: ~230 V ¢ Connection cable HAR H05S-K 1,5 mm?2 with 500

mm long + earth connection.
¢ Standard voltage: ~230 V

Usual applications
¢ Industrial cooling

Display cases » Maintenance of heat in the piping of sanitary hot
Freezer chambers water installations

¢ Evaporators

Defrosting of cold-storage chambers (joints, e Fluidization of high viscosity liquids
doors, trays, drain pipes, demisting, glass, etc.) * Heating of pipes and tanks

¢ Melting of snow and ice on rinks
¢ Cold-storage chambers

L]
I@! Vulcanized 087 Sheath 76 ‘4 0
g - ) ( g? D ——
L} Heating zone >J<] Cold zone =70 mm
Cable length
500 mm L A -
c Dimension A ) Electricfor's construct. ~ Weight  1his product is supplied in rolls of 0°'55 m in
ode 0 Watts Wiem it G in Kg diameter to simplify transport, except for
models RRFI1, RRFI1'25, RRFI1'5, RRFI1'75
RRFI1 1000 350 16 T-600-E 025  and RRFIS'OE.
RRFI1,25 1250 450 1,5 T-600-E 0,31
RRFI1,5 1500 525 1,6 T-600-E 0,37
RRFI1,75 1750 625 1,5 T-600-E 0,43
RRFI2 2000 700 1,5 T-600-E 0,50
RRFI2,25 2250 800 1,5 T-600-E 0,56
RRFI2,5 2500 875 1,5 T-600-E 0,62
RRFI2,75 2750 950 1,5 T-600-E 0,68
RRFI3 3000 1000 1,5 T-600-E 0,74
RRFI3,25 3250 1125 1,4 T-600-E 0,80
RRFI3,5 3500 1250 1,5 T-600-E 0,86
RRFI3,9E 3907 1675 1,77 T-600-E 0,96
RRFl4 4000 1400 1,5 T-600-E 0,98
RRFI4,5 4500 1600 1,5 T-600-E 1,1
RRFI5 5000 1750 1,4 T-600-E 1,2
RRFI5,5 5500 1900 1,4 T-600-E 1,3
RRFI16 6000 2100 1,4 T-600-E 1,5
RRFI16,5 6500 2300 1,4 T-600-E 1,6
NOTE 1 The straight elements manufactured in annealed tube may be bent to

These resistors may be bent to a radius of obtain the element appropriate to your requirements. Bending can be
15 mm, with the exception of the RRFI3'9E performed directly at the factory or else you can do it yourself, bearing in
model ’ with minimum inner radius of mind the limitations stipulated in Fig 1.

bending 35 mm.

IMPORTANT: The two ends of the heating area
should be kept at a distance of 20 mm from any
bend with a radius under 50 mm as indicated
Fig. 1

BEND AT ENDS: A length of at least 20 mm
should be left free of bends at both ends.

Fig. 1

Min 15R

y .
t-!"r-ﬁ?f-."ﬂ:fq? .




GROUP 4 - Flexible heating elements

4.1 - Straight annealed elements adaptable for evaporators

ELEMENTS FOR EVAPORATORS OR TRAY DEFROSTING, EFI RANGE

Technical data EFIl range

* Stainless steel tube AISI 321or Incoloy®-825 NOT ANNEALED of @8 mm. ¢ Connection cable HAR HO5S-K 1,5 mm? with 500 mm long + earth
* Vulcanized hoods @12 mm. Coneclion:

* Degree protection against moisture 1P67. * Standard voltage: ~230 V

Usual applications

e Industrial cooling ¢ Cold-storage chambers ¢ Freezer chambers
* Evaporators ¢ Display cases * Defrosting of cold-storage chambers
Dimensions in mm i 1 i
Code Watts W/cm2  Tube material Shape N2 drawing Electrlcfor.s EEEEE "!’9'9“‘
L B thermic class in Kg
EFI1'67U 1675 177 AISI 321 U 1 1929 - T-550-S 1,14
EFI1'8U 1800 1'65 AISI 321 U 1 2224 - T-550-S 1,31
EF10,7RAC 700 11 AISI 321 Straight with elbowed ends 2 2338 174 T-550-S 0,79
EFI1,05RAC 1050 11 AISI 321 Straight with elbowed ends 2 3588 174 T-550-S 1,16
EFI1'67RAC 1675 177 AISI 321 Straight with elbowed ends 2 3588 174 T-550-S 1,16
EFI0,5UAC 500 1,77 Incoloy® - 825 U elbowed 8 498 144 T-552-S 0,38
EF10,7UAC 700 11 AISI 321 U elbowed 3 1155 174 T-550-S 0,78
EFI1,05UAC 1050 11 AISI 321 U elbowed 3 1780 174 T-550-S 1,15
EFI1'67UAC 1675 177 AISI 321 U elbowed 3 1780 174 T-550-S 1,15
EFI1'8UAC 1800 1'65 AISI 321 U elbowed 8 2063 187 T-550-S 1,33
Drawing n2 1 NOTE 1
“U” Shape These elements may be bent to a radius of 35 mm.
@“-‘“‘1—‘@ — 1 IMPORTANT: The two ends of the heating area should be kept at a distance of
) ! /'/' 20 mm from any bend with a radius under 50 mm as indicated Fig. 1 - pag 49
o i BENT AT ENDS: A length of at least 20 mm should be left free of bends at both
o I
= // ends.
—<EE=10 = 7
Cold zone
500 50 60 Heating zone L - 60
f +0 i o
o L e S12%
U elbowed” Shape - ByS 5
_[ Drawing n2 2
= . . (=
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GROUP 4 - Flexible heating elements

4.3 - Flexible annealed copper heating elements for drain pipe defrosting

FLEXIBLE ANNEALED COPPER HEATING ELEMENTS FOR DRAIN PIPE DEFROSTING, RFIE RANGE

General characteristics Vulcanized @12 Tube diameter “d”

« Copper tube ANNEALED of @64 or @8 mm accordingto Earth connection
models. > f W ‘
1T
* Vulcanized hoods @12 mm. / . = 7l ) o
. . . 7 R 1/
* Degree ;.Jrotectlon against moisture IP67.2 . Cold zone
e Connection cable HAR HO5S-K 1,5 mm2 with 500 mm 500 50 70+5 Heating zone L - 70
long + earth connection. o Cable | el — | ettt ] —
0
e Standard voltage: ~230 V length . L .

Dimensions in mm Electricfor's

Code Watts W/cm? Tube diameter constructive V;I:llght
L nggn D thermic class 9
RFIE1 120 0,3 990 6,4 13 T-175-E 0,37
FFIE1,5 180 0,3 1490 6,4 13 T-175-E 0,53
FRFIE2 350 0,4 1990 6,4 13 T-175-E 0,68

RFIE2,2 400 0,4 2190 8 16 T-175-E 11
T 2 0,4 2840 8 16 T-175-E 1,4




GROUP 4 - Flexible heating elements

4.4 - FOR-FLEX in rolls

Models as per catalogue: 720

FOR-FLEX IN ROLLS OF 150 or 200 METERS
General characteristics Four types of coating available:

Over 150 different models, between 0,10 /m and 3175 Q/m. * Silicone @3 mm.
Request price by Ohm value and roll quantity. * Silicone @4 mm

[ < i * Fiberglass.

= VR « Silicone + fiberglass.

GROUP 4 - Flexible heating elements

SFF / SSFF / PSFF / PSSFF

4.5 - FOR-FLEX silicone heating elements Models as per catalogue: 720 / NTC-8294
The insulation of FOR-FLEX flexible heating elements has been achieved by using a siliconized compound based on silicone elastomers which moreover provides
complete protection of the conductor against moisture and corrosion.

The main feature of this type of element is its flexibility, which makes it adaptable to any type of surface. The minimum radius of curvature of each of the various
types is equal to the diameter of the element itself.

The flexible heating elements withstand loads that vary according to the specific needs in each case, between 10 W/m and 50 W/m.

Usual applications
e To heat and maintain temperature of conduction ® Defrosting of refrigerator rooms at a low e« To protect against freezing in pipe lines for water

pipes and tanks containing heavy fluids such as  temperature (joints, doors, trays, waste pipes,  and valves
combustible oils, greases, paints, waxes and other glasses, etc.) ¢ Prevention of water condensation in connection
chemical products. e To heat glasses for reactive and distillation cabinets

appliances.

FLEXIBLE SILICONE HEATING ELEMENTS OF @gyt3 mm, FOR-FLEX NORMAL RANGE
General characteristics

¢ Approx. @ for all lengths 3 mm. ¢ Maximum temperature: 180 °C.
o Finished with tubular copper-plated terminals and conductor silicone leads * Standard voltage ~230 V
150 mm long. ¢ Other dimensions, voltages and finishes are available on request.
15 W/m Range 30 W/m Range o I o
ow L T W bemn g, wem (Ol RS
PSFF1 1000 16,5 16,5 0,010 SFF1,5 1500 30 45 0,014 i
PSFF1,5 1500 15 22,5 0,014 SFF2 2000 30 60 0,018
PSFF2 2000 15 30 0,018 SFF2,5 2500 30 75 0,022
PSFF2,5 2500 17 42,5 0,022 SFF3 3000 30 90 0,026
PSFF3 3000 15 45 0,026 SFF3,5 3500 30 105 0,030
PSFF3,5 3500 15 52,5 0,030 SFF4 4000 30 120 0,034
PSFF4 4000 15 60 0,034 SFF4,5 4500 30 135 0,038
PSFF4,5 4500 15 67,5 0,038 SFF5 5000 30 150 0,042
PSFF5 5000 15 75 0,042 SFF5,5 5500 30 165 0,046
PSFF5,5 5500 15 82,5 0,046 SFF6 6000 30 180 0,054
PSFF6 6000 15 90 0,054 SFF7 7000 30 210 0,062
PSFF7 7000 15 105 0,062 SFF8 8000 30 240 0,070
PSFF8 8000 15 120 0,070 SFF9 9000 30 270 0,078
PSFF9 9000 15 135 0,078 SFF10 10000 30 300 0,086
PSFF10 10000 15 150 0,086 SFF12 12000 30 360 0,10
PSFF12 12000 15 180 0,10 SFF15 15000 30 450 0,13
PSFF15 15000 15 225 0,13 SFF20 20000 30 600 0,20
PSFF20 20000 15 300 0,20

FLEXIBLE SILICONE HEATING ELEMENTS OF @gyt4 mm, FOR-FLEX SUPER RANGE

General characteristics

e Approx. @ for all lengths 4 mm. e Maximum temperature: 180 °C.

 Better insulation, less charge and stronger than the normal one. * Standard voltage ~230 V

* Finished with tubular copper-plated terminals and conductor silicone leads * Other dimensions, voltages and finishes are available on request.
150 mm long

15 W/m Range 32 W/m to 36 W/m Ranges . '
N R Il L P
PSSFF1,5 1500 15 22,5 0,033 SSFF1 1000 35 35 0,020
PSSFF3 3000 15 45 0,066 SSFF1,5 1500 35 53 0,030
PSSFF3,5 3500 15 52,5 0,077 SSFF2 2000 35 70 0,040
PSSFF4,5 4500 15 67,5 0,10 SSFF2,5 2500 32 80 0,050
PSSFF6 6000 15 90 0,13 SSFF3 3000 35 105 0,060
PSSFF7 7000 15 105 0,15 SSFF4 4000 35 138 0,080
PSSFF8 8000 14 115 0,17 SSFF4,5 4500 35 157 0,095
PSSFF9 9000 15 135 0,19 SSFF5 5000 36 181 0,11
PSSFF10 10000 15 150 0,21 SSFF6 6000 35 210 0,13
PSSFF12 12000 15 180 0,25 SSFF7 7000 32 224 0,15
PSSFF15 15000 15 225 0,31 SSFF8 8000 35 276 0,17
PSSFF20 20000 15 300 0,42 SSFF9 9000 35 316 0,19

SSFF10 10000 34 341 0,21
SSFF12 12000 35 424 0,25 )
SSFF15 15000 35 526 0,31 = .

SSFF20 20000 35 696 0,42 | E‘_j;;;j{_'urf._crj
£ N



GROUP 4 - Flexible heating elements

4.6 — Silicone + fibre glass FORMEC-FLEX heating elements

Normal applications
s Heating conduction pipes and tanks, containing ¢ Heating of glasses for reactives and distillation e To keep farming land on a small scale at a certain

heavy fluids such as combustible oils, grease, equipment. temperature.

paint, wax and other chemical products * Protection against freezing in water conduction e Installations for floor heating in premises designed
« Defrosting in chambers: joins, doors, trays, waste  pipes and valves for housing animals (farms, sheds, etc)

pipes, anti-mist, windows, etc. « To prevent formation of condensation and water in * Heating meshes.

connection boards.
FLEXIBLE SILICONE + FIBRE GLASS HEATING ELEMENTS OF @gxt2.7 mm, RANGE FORMEC-FLEX

General characteristics ¢ General length tolerance: 1%
» Approximate diameter for all lengths 2.7 mm. * Finished with coppered tubular connector and silicone conductor leads 150mm long

* Flexible sheath composed of a layer of silicone + extra fibre glass layer. The ® Maximum temperature of the element: 180 °C.
presence of an additional fibre glass layer lends greater mechanical « Standardised voltage ~230 V
resistance to the element, reducing the risks of the element breaking due to

the silicone being knocked or cut. * To order, other lengths, finishes and voltages.

°@| - 10 W/m Range 14 W/m to 17 W/m Ranges

I . : 'f_.. » 1_:‘:\ Code I_.ength W/m Total V!Ieight Code I_.ength W/m Total Vyeight
\ L inmm watts in Kg inmm Watts in Kg

y PPVSFF2 2000 10 20 0,011 PVSFF1 1000 17 16,5 0,006

\ PPVSFF2,5 2500 10 25 0,016 PVSFF1,5 1500 15 22,5 0,012

PPVSFF3 3000 10 30 0,022 PVSFF2 2000 17 33 0,018

PPVSFF3,5 3500 10 35 0,028 PVSFF2,5 2500 15 37 0,024

PPVSFF4 4000 10 40 0,034 PVSFF3 3000 15 46 0,030

PPVSFF4,5 4500 10 45 0,040 PVSFF3,5 3500 14 50 0,036

PPVSFF5 5000 10 50 0,046 PVSFF4 4000 14 57,5 0,042

PPVSFF5,5 5500 10 55 0,052 PVSFF4,5 4500 14 64 0,048

PPVSFF6 6000 10 60 0,058 PVSFF5 5000 14 71 0,054

PPVSFF8 8000 10 80 0,064 PVSFF5,5 5500 14 77 0,060

PPVSFF9 9000 10 90 0,070 PVSFF6 6000 15 92 0,066

PPVSFF10 10000 10 100 0,076 PVSFF7 7000 15 105 0,078

PPVSFF15 15000 10 150 0,12 PVSFF8 8000 15 122 0,090

PVSFF9 9000 16 140 0,10

PVSFF10 10000 17 170 0,11

PVSFF12 12000 15 184 0,13

GROUP 4 - Flexible heating elements

4.7. Fibre glass heating elements

FLEXIBLE FIBRE GLASS HEATING ELEMENTS OF Qgxt2.8 mm, GAMA VFF Code Length Wim Total Weight
General characteristics fnmm Watts in Kg
B . a P . VFF1 1000 46 46 0,016
.
F_”F_’r:’(':at:h 'atm_etle' °'ta IeTg; |$ -6 mm- o ang VFF15 1500 78 117 0,024
e Finished with stainless steel tubular connector an
fibre glass and nickel conductor leads 150mm long NS 1500 20 =0 0,020
e Maximum temperature of the element: 350 °C. e 0oy o & Gilg
X VFF2,5 2500 144 360 0,040
e General length tolerance: +1%
e Standardised voltage ~230 V. P\\/”F:':’S iigg 12080 37000 g’g:g
* To order, other lengths, finishes and voltages. ’
/ VFF3,5 3500 73 256 0,056
.___.-'"' VFF4 4000 56 224 0,064
— VFF4,5 4500 44 198 0,072
VFF5 5000 36 180 0,080
VFF5,5 5500 30 165 0,088
VFF6 6000 25 150 0,096

GROUP 4 - Flexible heating elements

4.8 — Flexible heating lead for terrariums

Reptiles are cold blooded animals that depend on the heat of the atmosphere to survive. Each species has its
own specific needs, and it is a vital factor for survival of these creatures in captivity. The main objective of
regulating the heat of a terrarium is to respond to the needs of the animals which will inhabit it, so we must
design the appropriate equipment to satisfy the needs of each animal.

In order to obtain a heat gradient in a terrarium, a hot zone and a cool zone has to be created so that they can
adjust their internal temperature depending on their needs by moving from one area to another.

This is achieved by placing thermal cable over a third of the surface of the terrarium.

General characteristics
« Silicone insulation. Approximate diameter for all * Finished with two-pole connection pin

lengths @5 mm. ¢ Standardised voltage ~230 V.
¢ Vulcanised cap @9x30mm at one end. * To order in other lengths, finishes and voltages.
Dimensions in mm
Code i 3 Volts Total Watts
Total length Heating length Inactive zone
CFR001 3260 3330 930 ~230V 15
CFR002 4260 4930 930 ~230V 25

CFRO003 5860 2330 930 ~230V 50



GROUP 4 - Flexible heating elements

4.9 - Parallel-type constant power-output per metre heating cable

PARALLEL CONSTANT POWER-OUTPUT CABLE PER METRE
HEATING CABLE, CCP MODELS Heating elemen

Parallel-type heating cables have a constant power output per linear metre

Distance between contacts
regardless of their length. It is therefore possible for them to be supplied in coils, as w :
they can be cut and finished on site. They are characterised by the fact that the

heating element is coiled around the two insulated cable conductors, with which it Heating elemen
has alternating contact at given points. Internally, the cable forms of system of many \
resistors, in parallel, powered by the two conductors.

Power leads;

Cutting the cable between two contact points will leave two cold non-heating zones,
one at each end of the heating-cable section section between the cutting point and

the first contact at each end. The cut sections for the CCP parallel cable are of 600 _
mm.

Connection

When applying voltage to the conductors, the heating element receives the voltage soid jead
between the two contact points. This ensures that the power output per linear metre
of the cable is not affected by its length.

Cold | Connection
end-seal ! ! cold lead

Common applications
» Heating of pipes and tanks containing heavy fluids * Room defrosting: seals, doors, trays, drainage ¢ Protection from freezing of water pipes and valves

such as combustible oils, grease, paint, wax, and  pipes, demisting, glass, etc. e Prevention of water condensation in terminal
other chemical products. * Heating of glassware for reagents and distillation cabinets.
apparatus.

General Characteristics

» Silicone elastomer-based siliconised compound

¢ External dimensions: 7.5 x 5 mm

¢ Colour of external covering: Blue or Transparent depending on the model
* Power leads: Nickel-plated copper 2 x 1.5 mm?

* Heating elements: Nickel-Chromium alloy

* Distance between contacts (cut section length): 600 mm

¢ Maximum exposure temperature (disconnected cable): 180 °C

¢ Maximum circuit length according to model

¢ Single-phase power supply ~230 V

* |f you wish, we are able to supply other power levels and supply voltages, etc.

on request.
Standard models and accessories
External mesh for Dimensions Cut Maximum section Maximum surface temperature .

Lo Lol earth connection (LI inmm section length Under voltage (1) No voltage (2) Coil length
CCP20T 20 NO TRANSPARENT  75x5mm 1000 mm 105 m 130 °C 180 °C 200 m
CCP30A 30 NO BLUE 75x5mm 600 mm 90 m 115 °C 180 °C 150 m

CCP30AM 30 YES 8,5X6mm 600 mm 90 M 115°C 180 °C 150 m
CCP40T 40 NO TRANSPARENT 75x5mm 600 mm 80 m 100 °C 180 °C 200 m

(1) Maximum temperature with cable connected to the the mains
(2) ximum temperature with cable disconnected

Code Description Reference

Shrink-wrap kit WITHOUT earth connection
SEILELOLE Damp protection grade IP65 Crl

GROUP 4 - Flexible heating elements

4.10 - Torpedo-type two-pole silicone resistors

TORPEDO-TYPE TWO-POLE SILICONE RESISTORS, RBS MODELS

Two-pole silicone resistors are flexible resistors with ext. @ 4.5 mm silicone insulation. They are called torpedo type because one of the ends is finished in the form
of a torpedo-shaped sheath. The other end is connected to power via its faston terminals.

General Characteristics

» Silicone elastomer-based siliconised compound

¢ External dimensions: @4.5 mm

¢ Colour of external covering: White

* Power leads: 2 x 1.5 mm?2 500-mm long nickel-plated copper

* Faston-type connection terminals.

Common applications

¢ Deicing and frost prevention on roofs, gutters, and water downspouts, etc.

* Room defrosting: seals, doors, trays, drainage pipes, demisting, glass, etc.

* Agricultural applications such as aquariums, terrariums, and small water tanks.

¢ Heating elements: Nickel-Chromium alloy

¢ Maximum exposure temperature (disconnected cable): 180 °C

¢ Single-phase power supply ~230 V

* |f you wish, we are able to supply other power levels and supply voltages, etc.
on request.

Standardised models

Code Length in mm W/m Total Watts ~ Weight in Kg
RBS1 1000 15 15 0,066
RBS2 2000 15 30 0,085
RBS3 3000 15 45 0,12
RBS4 4000 15 60 0,15
RBS4,5 4500 15 67,5 0,16
RBS5 5000 15 75 0,18
RBS5,5 5500 15 82,5 0,21
RBS6 6000 15 90 0,22
RBS7 7000 15 105 0,23
RBS8 8000 15 120 0,24
RBS9 9000 15 135 0,32
RBS10 10000 15 150 0,40
RBS12 12000 15 180 0,45

RBS15 15000 15 225 0,56 e,
RBS20 20000 15 300 0,65 t g/ E.:'TI.JJJ{:{@?



GROUP 4 - Flexible heating elements

4.11 — Heating hoses

HEATING HOSES, MODELS ELH

Heating hoses are the ideal solution for flexible transportation of liquids or gases without heat loss.

The necessary temperature, wattage, application, and type of outer protective material determine the choice of
the most suitable heating hose.

Standard heated hoses are available for temperatures up to 250°C and a range of pressure from 500 bar (it
depends on the diameter). Heated hoses over 250°C are available on request.

In analysis techniques, gaseous substances driven from the measuring point to the analysing instrument must
be protected against cooling, condensation, or guaranteeing constant temperatures up to 250°C (for example,
in refineries, the chemical industry, engine smoke analysis, etc).

General applications Examples of applications

* To keep a product in a fluid state during its processing * In polyurethane foam rubber production plants

* Maintaining liquids or gases at a specific working temperature e In wax production installations

¢ To optimise their characteristics for processing * In asphalt and bitumen projection and application equipment

* To prevent condensation in gaseous mediums ¢ In gluing machines that work with cold glue (labellers)

* To process products in a cheaper way ¢ In installations of hot glue application and their equipment (hotmelt)
¢ To guarantee constant quality ¢ In heavy oil ducts

¢ To guarantee mobility of the production or measuring equipment * In gas analysis instruments

* Transportation of gas samples from a measuring point to an analyser * In food product processing installations, etc.

* For connecting mobile groups and equipment

Standardised models Pressure/ Heating up to 250 °C. Types ELH-MD, ELH-HD and ELH-SHD
ELH heating hoses are used to maintain the temperature and transportation of substances without heat losses

General Characteristics Constructive options
Heating power Up to 310 W/m (higher power upon request) Inner hose PTFE with stainless steelbraiding
Maximum length 0,3m upto 60 m - smgle='T1, SR, ISR
Fittings Steel bichromate coated
Nominal diameter DN4 up to DN25 Stainless steel
Operation temperature ~ Up to 250 °C (higher temperatures upon request) Outer Sheath PA corrugated
PU spirally wound corrugated
Operating pressure 80 bar (T1 - DN25) Polyamide braiding
500 bar (T3 — DN6) Galvanized steel braiding
Nominal voltage 12V -24V -110V - 230 V — 400 V Stainless steel (AISI 303)
Silicone
Temperature sensor PT 100, Thermo couple e Gt EIPIDM without silicone
Plastic
Pressure work for work temperatures between t"ita' R
i ateral to the fron
+20 °C and +50 °C Nt Led back
Front side
DN Under end cap led back
4 6 8 10 [ 13| 16 ] 20 | 25 i
Combinations
ELH-MD | 275 240 200 175 150 135 100 80 Glands Fixed glands
ELHHD | — | 275 | 250 | 225 | 200 | 175 | 150 | 130 D
ELH-SHD 500 475 475 450 363 275 225

Normalised heating power at 230 V or 400 V

DN

4 6 8 10 13 16 20 25
Heating power at 100 °C (W/m) 85 100 110 135 160 180 210 240
Maximum length (m) 60 55 50 40 35 30 25 20
Heating power at 200 °C (W/m) 110 120 130 150 180 225 260 290
Maximum length (m) 50 45 40 35 30 23 20 18
Heating power at 250 °C (W/m) 110 130 150 180 210 240 270 310
Maximum length (m) 45 40 35 30 25 20 18 16

Constructive detail of an ELH heating hose

1 Coupling

2 Endcap

3  Outer sheath

4+5 Insulation

6 Heating lead with PTFE insulation

7 Inside hose with single, double or triple pressure layer
8  Spacer

9 Temperature sensor

10 Additional leads

11 Mains leads

{ [

&




GROUP 4 - Flexible heating elements SFFM

4.12 - Silicone heating wire covered with tinned copper mesh Models as per catalogue: NTC-9702

Heating wire with insulating coating in silicone rubber @3 mm ext. Its
innovative manufacturing system allows replacement of the traditional cables
by incorporated terminal of 350 mm (1). The flexible heating element is
delivered with the two ends inactive in order to make easier connection to the
network.

The heating wire is 100% covered (of its active length) with a tinned copper
mesh (2) that acts as earth connection. The mesh is joined to the silicone
cable at one of its active ends by a shrink-fit (4) and ends up on the other side
through a plaiting of the mesh with a crimped fork terminal (3).

23 +0,1
w
o
@33 +0,1

7 350 Cold zone A Heating zone 350 Cold zone
— General characteristics

e Approx. @ for all lengths 3,3 mm. * Standard voltage ~230 V
« Tinned copper mesh for continuous protection and earth * Other dimensions, voltages and finishes are available on
connection request
¢ Maximum temperature: 180 °C.
Code He.atlngllength. W/m Total Watts VYelght
Dim Ain mm in Kg
SFFM3,5 3500 24 84 0,09
; SFFM5,5 5500 22,2 123 0,12

SFFM7,5 7500 20,5 154 0,17
SFFM11 11000 228 245 0,25

7—

GROUP 4 - Flexible heating elements FFC

4.13 - Flexible annealed copper tubing heating element for pipes Models as per catalogue: NTC-9702

General characteristics These resistors may be bent to a radius of 11 mm,

e Tubular element in annealed copper tube of @6,4 mm, IMPORTANT: The two ends of the heating area should
insulated with electromelted and lamination-compressed be kept at a distance of 10 mm from any bend with a

magnesium oxide radius under 50 mm as indicated Fig. 1
* Power: 125 W/m. BEND AT ENDS: A length of at least 20 mm should be
¢ Non heating zone: 110 mm. left free of bends at both ends.

e Finished with silicone hood and cable on both sides.
(Length of cables 300 mm.)
¢ Standard voltage: ~230 V.

Electricfor's

Code II':T'?:‘ \-II-\I(:t?Is constructive V;I:ilg;t
thermic class

FFC1 1000 125 T-175-E 0,20

FFC2 2000 250 T-175-E 0,40

FFC3 3000 375 T-175-E 0,60

FFC4 4000 500 T-175-E 0,80

GROUP 4 - Flexible heating elements

4.14 - Heating elements for compressors

HEATING ELEMENTS FOR COMPRESSORS, CFF RANGE

Adaptable to any type of compressor, boilers, tanks, etc. whether circular or oval. The range of heating elements for
fridge compressor carters prevents the oil from absorbing part of the refrigerant liquid of the compressor. They are
adaptable to any type of compressor, boiler or tank, whether cylindrical or oval.

Providing heat is fundamental for complete and rapid absorption. The higher the temperature, the greater and quicker
the absorption. In addition, at the moment of starting up, if the temperature is low, the compressor can be severely
damaged owing to the lack of lubrication.

CFF heating elements provide the necessary heat for guaranteeing that the process in the carter is carried out with
the greatest efficiency and speed, lengthening the life of the inside components.

General characteristics

* Heating element protected with tin-plated copper woven mesh.
e 2-wire silicone hose cable + Earth of 0.75 mm?, 1000mm long.
¢ Minimum insulation: 100 MQ (at 2500 V)

e Tolerance with power: +10%

¢ Standardised voltage ~230 V

Standard models

Dimensions in mm

Code Watts A L @ minimum @ maximum V:’:'.g;t
compressor compressor L

CFF300 45 W 300 500 @100 @150 0,14 20 A

CFF350 35W 350 550 @120 @170 0,15

CFF450 45 W 450 750 @150 @230 0,17 LG
CFF500 60 W 500 1000 @165 @310 0,20

CFF550 55 W 550 900 @180 @280 0,18 e -

65 W 750 1050 @245 @330 0,19 g —

CFF750




GROUP 4 - Flexible heating elements

4.15 -Silicone heater mats

SILICONE HEATER MATS, CUSTOMIZE MANUFACTURE

Wire wound silicone rubber heaters are availables from one off to large batch quantity with almost no limit to design
variations to satisfy customer specification. A high quality product at competitive prices coupled with fast delivery
times all backed up by a full design and technical service to meet our customers’ stringent requirements

All heater mats are manufactured to conform to the EEC Low Voltage and EMC Directives and are CE marked
accordingly.

Silicone rubber because of its high temperature tolerance and superb electrical insulating properties is well suited
to the production of heater mats. Holroyd heater mats are produced by laminating the evenly spaced resistance
wires between two sheets of silicone rubber, reinforced with a glass textile to give improved mechanical strength.

These surface heaters are suitable for applications where precise heating is required. Fine resistance wires
accurately and precisely positioned over areas of almost any shape or size. The close even spacing of the wires
ensure a uniform heat distribution over the entire working area. The maximum continuous operating temperature
for a silicone rubber heater mat is 200°C, allowing for a generous safety margin for short term over-temperature
excursions as high as 230°C. Being thin and light weight, silicone rubber heater mats have a low thermal mass
and therefore have rapid heat up characteristics and a fast response to temperature control

Heater mats can be manufactured in almost any size and shape to
suit the application, including holes and cut outs without disturbing
the even distribution of heat. Also available is a range of in-built
temperature limiters or temperature sensors to suit customer’s
instrumentation.

Heater mats can be supplied with an acrylic self-adhesive backing to -

P
allow for easy positioning and assembly. A separate silicone adhesive \\A_/
system is available if required. 1

These heaters can also be manufactured with  Another manufacturing option for the heater mats is pre-formed

eyelets, straps, hooks or Velcro as further elements, with a thicker silicone layer and with a fibreglass layer,

options for fixing. ensuring that the element keeps its required cylindrical shape.
Suitable for heating and for maintaining temperatures in pipes

V-

. Finally, there is the possibility for the heater mats to incorporate a
: silicone foam insulation layer that minimises heat loss from the
system. Available in thicknesses of 4 or 8mm.

SILICONE HEATER MATS, STANDARD MODELS

The etched foil element type is created by acid etching a circuit in resistance alloy foil. This process ensures excellent
circuit pattern repeatability and allows the design of complex heat distribution patterns within the heater area.

Etched foil elements are able to operate at very high watt densities, this is due to the large surface area covered by the
foil track. The flat foil track also gives excellent uniformity and faster heat transfer resulting in longer heater life in high
power applications. Etched foil heater mats can be manufactured to almost any shape and size to suit customer
application. Intricate shapes, holes and cut-outs can be provided wothout disturbuing the even distribution of the heat.

Etched foil elements can be supplied with inbuilt thermal limiters or a variety of temperature sensors to suit customers
instrumentation. The BSA heaters present a circular orifice in the center of their surface, where a bimetallic thermostat
type PK1 or 1NT can be fit (consults the present Price List page n® 48).
Etched foil heaters are available in three types of insulation;
¢ Silicone Rubber: Has superb electrical insulating properties and a high temperature tolerance. The maximum
continuous operating temperature is 200°C with short-term excursions to 230° C.
* Kapton: Polyamide is a thin lightweight organic polymer film that provides excellent tensile strength, tear resistance
and dimensional stability. Ideal for applications requiring low outgassing or resistance to radiation, chemicals and
solvents. Operating temperature range -195° C to +200° C
¢ Polyester: Low cost alternative to silicone rubber and kapton. Polyester is suitable for low temperature applications
up to 120° C.

General characteristics

£ | | i bb Code Volts Watts Dimensions in mm
e External insulation material: Silicone rubber
reinforced with fiber glass 0,7mm +0,1 thickness :::12& igigg 12 xzz 12’255 igzgg
- Qg i G e BSA12V-50¢75 12Vee 375 50x75
* Adhesive 3M 966 BSA12V-50x100 12Vcc 5 50x100
* White PTFE connection leads, 500 mm long BSA12V-50x150 12 Vcc 7,5 50%150
BSA12V-75x100 12 Vcc 7,5 75x100
Code Volts Watts Dimensions in mm BSA12V-75x200 12 Vcc 15 75%200
BSA-100X150 ~ ~240 50 100 x 150 BSA12V-100x100 12 Vce 10 100x100
BSAB-100X150  ~240 100 100 x 150 BSA12V-100x150 12 Vce 15 100x150
BSA-150X200  ~240 100 150 x 200 BSA12V-150x200 12Vcc 30 150x200
BSAB-150X200  ~240 200 150 x 200 BSA12V-200x300 12Vcc 60 200x300
BSA-200X300  ~240 200 200 x 300 BSA12V-200x400 12Vcc 80 200x400
BSAB-200X300 ~240 400 200 x 300 BSA12V-D50 12 Vee 2 0 50
BSA-200X400 ~240 267 200 x 400 BSA12V-D75 12 Vce 4 o075
BSAB-200X400 ~240 533 200 x 400 BSA12V-D100 12 Vee 8 @100



GROUP 4 - Flexible heating elements

4.16 - Flexible heating blankets for curing composites with EASYSeal vacuum
technology

¢ Reusable flexible blanket and vacuum bag

e 2 years guarantee

* High flexibility

* Fast, efficient and uniform in heat production up to 232 °C

¢ Use on horizontal or vertical surfaces and also on complex surfaces without needing to replace the
damage section.

* Compatible with the ACR-II system for temperature and vacuum control (consult our technical department
for further information on the subject)

General characteristics Easy installation in 3 steps
e The vacuum ports eliminate the need for vacuum packing materials.

¢ The sealing blanket added around the edge eliminate the need for adhesive tape 1 | 2 3

¢ Flexibility: N\ ! -
- With sealing blanket: radius 76 mm ’ v |
- Without sealing blanket: radius 6 mm M = _ 7

¢ Laminated heating element between two non-reinforced layers of silicone rubber. -

* Maximum exposure temperature: 232 °C 1. Prepare the surface to be repaired.

¢ Load density: 0.8 W/cm? 2. Place the vacuum heating blanket immediately on the surface.

¢ Dielectric rigidity over 2000 V 3. Optionally add insulation on the blanket and carry out the curing.

* Resistant to damp, chemical products and radiation

* Pressure reliever constructed right around the edge of the blanket to increase
durability.

e 1800mm long supply lead.
¢ Supply current: ~240 V ac

Standardised rectangular models Standardised round models
Code Du.nensmns In mm !-Ieatmg zone Watts Code Dlme:‘s:ns " Heating zone Watts
Width Length Width Length Diameter Diameter
SRV5-240-6X6-S-A 229 305 152 152 180 SRV5-240-6D-S-A o150 2305 140
SRV5-240-6X12-S-A 229 457 152 305 360 P = e e
SRV5-240-6X24-S-A 229 762 152 610 720 e = TG =
SRV5-240-8X8-S-A 279 356 203 203 320 SRV5-240-12D-5-A 2305 @457 565
SRV5-240-10X10-S-A 330 406 254 254 500 SRV5-240-16D-5-A 2406 2559 1005
SRV5-240-12X12-S-A 381 457 305 305 720 e = p— =0
SRV5-240-12X24-S-A 381 762 305 610 1440 = e — =0
SRV5-240-16X16-S-A 483 559 406 406 1280
SRV5-240-18X18-S-A 533 610 457 457 1620
SRV5-240-24X24-S-A 686 762 610 610 2880

GROUP 4 - Flexible heating elements

4.17 - Flexible high temperature heating blankets for curing composites

* Designed for working with the new high temperature thermoplastics and poliamides for composites. =

* High flexibility, up to 25mm radius ,

¢ Compatible with the ACR-Il system for temperature and vacuum control (consult our technical department for
further information on the subject)

General characteristics
» Heating element with a 25mm layer of high-density ~ ® Load density:
fibre glass and covered with abrasion-proof fibre - FGH models: 1.1 W/cm?
glass cloth (FGH models) or Samox ® material - SXH models: 2.0 W/cm?2
(SXH models) * Dielectric rigidity over 2000V
* Maximum exposure temperature « It requires a high temperature J type thermopar
- FGH models: 425 °C » 1800mm long supply lead ¥
- SXH models: 593 °C * Supply current: ~240 Vac

fmcatadkd by
Standardised FGH models (425 °C) Standardised SXH models (593 °C)
S Dimensions in mm o . Dimensions in mm o
Width Length Width Length

FGH-06x06-2--A 152 152 255 SXH-06x06-2--A 152 152 468
FGH-06x12-2--A 152 305 504 SXH -06x12-2--A 152 305 936
FGH-06x24-2--A 152 610 1008 SXH -06x24-2--A 152 610 1872
FGH-08x08-2--A 203 203 448 SXH -08x08-2--A 203 203 832
FGH-10x10-2--A 254 254 700 SXH -10x10-2--A 254 254 1300
FGH-12x12-2--A 305 305 1008 SXH -12x12-2--A 305 305 1872
FGH-12x24-2--A 305 610 2016 FGH-12x24-2--A 305 610 3744
FGH-16x16-2--A 406 406 1792 FGH-16x16-2--A 406 406 3328
FGH-18x18-2--A 457 457 2268 FGH-18x18-2--A 457 457 4212 )
FGH-24x24-2--A 610 610 4032 =t —

§ lectiicfs),



ESR/TRC/CAB

Models as per catalogue: NTC-9210 / 0113

GROUP 4 - Flexible heating elements

4.18 - Self regulating heating cable

Its working principle is simple: it adapts at all time, for each spot, the dissipated thermal power at the
necessary level of temperature and specific needs.

The heating element, inserted between two copper conductors is composed of a polyolefin matrix mixed
with a multitude of carbon particles.

These carbon particles ensure the conductivity between the two copper conductors therefore creating an
electrical resistance which leads to the heating of cable until the desired temperature (defined by the
power of the cable) is reached.

The power absorbed, dissipated in the form of heat, diminishes depending on the temperature until
reaching thermic auto-regulation balance.

Due to its properties, the self-regulating heating cable reacts to every temperature change and supplies
the required energy in each spot of the system. Furthermore, the absorbed power is practically nil on
reaching a determined temperature, avoiding all the problems deriving from over-heating.

Usual applications

* It maintains the temperature of sanitary hot water: The water comes out of the * It prevents freezing in pipes and sloping roofs.
tap hot the minute it is turned on, all possible heat losses having been « |t does not allow freezing of fuels, whether liquid or gaseous, inside cisterns

compensated. Return circuit is avoided. or their circulation circuits.
* Protection against formation of ice on all outside piping. « Surface heating for outside anti-freeze protection: accesses, garage ramps,
* Defrosting of eaves and projections. porches and stairways.

SELF REGULATING HEATING CABLE, ESR, CAB and TRC RANGES

W/m Earth connection Maximum temp. sup.
ini Outer Length
MR e T e o e
: (1)

525025000 ESR-S 15 12 : No = el GREY NO 65 °C 80 °C 100 m
525012000  CAB/T-10 11 10 c YES c YELLOW  NO 40 °C 85°C 50 m
525022000  CAB/TP-10 11 10 : YES : YELLOW  PVC 40 °C 85°C 50 m

€ 525030000 TRC-15 17 13 c - YES BLACK  PVC 65 °C 80 °C 100 m
525014000  CAB/T-15 18 15 c YES c BLUE NO 55 °C 85°C 50 m
525015000  CAB/TP-15 18 15 : YES : BLUE PVC 55 °C 85°C 50 m
525002001 CAB-17 20 17 - N = el BLACK  NO 65°C 85°C 50m

Exy 525035000 TRC-20 24 20 : - YES BLACK  PVC 65 °C 80 °C 100 m
525016000 CAB-24 28 25 c N = el RED NO 65 °C 85°C 50 m
525018000  CAB/TP-24 28 25 : YES : RED PVC 65 °C 85 °C 50 m

& 525040000 TRC-30 36 30 : - YES BLACK  PVC 65 °C 80 °C 100 m
525021000  CAB/TP-30 36 30 7 YES c BLACK  PVC 70°C 85°C 50 m
525045000  TRC-W-55 22,5 23 7,5 - YES BLACK  PVC 100 °C 120 °C 100 m

€x) 525050000 TRCW-65 315 32 13 - YES BLACK  PVC 100 °C 120 °C 100 m
(x) 525003003 CABTX-195 21 21 11 YES : BLUE PF 135 °C 135 °C 50 m

We also emphasize the ESR-S model the major application of which is industrial cold and overall large refrigerator chambers due to its low cost and great quality.
(1) Maximum temperature that the self regulating heating cable is able to maintain, whenever the conditions of work are appropiate (the insulation, diameter of the
pipe. For further information, consult the technical notices NTC-0113, NTC-0114 and NTC-0115)

(2) Maximum temperature that the self regulating heating cable is able to support. Above this temperature the self regulating heating cable can be damaged with
consequent malfunctioning of the same.

ESR/S General characteristics

r 1 Tinned copper conductor.

2 Heating element with automatic adjustment (Cross-linked carbon plastic).
3 Internal protection sheath made of thermo-plastic elastomer

4-A Interlaced metallic layer of tinned copper acting as earth connection protector.
e 4-B Surrounding continuous of aluminum foil with tinned copper cable for earth connection
5 External protection layer against corrosion, chemicals and environmental factors. It may be composed of
e Fluorinated polyolefin or Thermoresistant PVC.
@ ! Connection accessories for self regulating cable

TRC-15
TRC-20
TRC-30
TRC-W-55
TRC-W-65

QUIKSET Range DOMOCLICK Range
Code Description Reference Code Description
525005000 :;egflab connector plug. CABO2 DHB-100 Power supply connector + 1 Cable output. IP54
CAB-10 . . .
825:?‘7‘ 525006000 Male connector plug. CABOS DHB-101 In line junction for 2 cables. IP54
CABIT10 P65 DHB-102 Power supply connector + Cable outputs. IP54
iy AL 525007000 "T" shunt plug. IP65 CABO4 DHB-103 "T" Connector for 3 cables. IP54
CAB/TP-24 Shrink fit kit WITHOUT Power supply connector + 3 Cable outputs.
gﬁggifg,s 525009000 o4 connection. IP65 e DHB-104 by
525010000 Shrink fit kit WITH earth CAB20 DHB-400 Shrink fit kit for self regulating cable

connection. IP65

Example of assembled self regulating cable with kit CAB21
Self requlating cable with earth mesh
Shrink fit

Silicone hose cable 3x0'75 mm?2




GROUP 4 - Flexible heating elements

4.19 — High temperature heating bands

LINEAL POWER HEATING BANDS FOR HIGH TEMPERATURE, MODELS ELW
* High flexibility
* Ready to use
e Easy to install

¢ Does not damage surfaces to which it is applied == = - - -

* Power supply at one end only
¢ Minimum curvature radius

Modelos ELW-GN, clasificadas ATEX

i Nickel r i
@ Eﬁz: ?algli:t mceSiEd o PTFE isolement Heating wire SEIE Heatilr??nl:’lngth L \-Irvc;ttils
ELW-GN-0,6 600 50 30
ELW-GN-1,1 1100 50 55
e il ' ELW-GN-1,6 1600 50 80
Technical characteristics ELW-GN-2,1 2100 50 105
* Classification ATEX Ex Il 2 G EExe Il T3, T4, T5 ELW-GN-3 3000 50 150
e PTFE insulation ELW-GN-4,2 4200 50 210
¢ Nickel copped earth mesh ELW-GN-5 5000 54 270
* Fibre glass outer sheath ELW-GN-6 6000 50 300
S i i ELW-GN-7 7000 50 350
s SupRl/Ech iR ELW-GN-10 10000 46 460
¢ Dimensions: 25 x 6 mm
. . ELW-GN-12,5 12500 52 650
¢ Minimum curvature radius: 10 mm
¢ Maximum working temperature: +150 °C e 14500 S0 780
¢ Maximum temperature of the element: +220 °C SR e G 17500 49,1 860
« Nominal voltage: ~230 V ELW-GN-21 21000 47,6 1000
ELW-GN-28 28000 50 1400

Modelos ELW-VA

Stainless Steel AISI 304

@ mesh PTFE isolement Heati/ng wire '-_:,: .

Cose  Merlmglenan Tl
Technical characteristics ELW-VA-0.6 600 50 30
¢ Classification ATEX Ex Il 2 G EExe Il T3, T4, T5 ELW-VA-1.1 1100 50 55
¢ PTFE insulation
) ELW-VA-1,6 1600 50 80
¢ AISI 304 stainless steel earth mesh
o Classlipi ELW-VA-2,1 2100 50 105
« Supply lead 1200mm long SRR 3000 50 150
¢ Dimensions of band: 10 x 5 mm ECWRARE2 200 20 2l
* Dimensions of the head (widthxheightxlength): 32 x 16 x 65 mm ELW-VA-5 5000 54 270
¢ Minimum curvature radius: 10 mm ELW-VA-6 6000 50 300
» Maximum working temperature: +150 °C ELW-VA-7 7000 50 350
e Maximum temperature of the element: +220 °C ELW-VA-10 10000 46 460
* Nominal voltage: ~230 V ELW-VA-12,5 12500 52 650
ELW-VA-14,5 14500 50,3 730
ELW-VA-17,5 17500 49,1 860
ELW-VA-21 21000 47,6 1000
ELW-VA-28 28000 50 1400
Modelos ELW-H
Fiber glass outer jacket Fiber glass isolement Heating wire Code Heating length Wim Total
in mm Watts
/ / ELW-H-0,5 500 250 125
ELW-H-0,7 700 257,1 180
Technical characteristics ELW-H-1 1000 250 250
¢ Fibre glass insulation ELW-H-1,5 1500 250 375
 Fibre glass outer sheath ELW-H-2 2000 250 500
* Protection: it depends on the installation ELW-H-2,5 2500 248 620
¢ Supply lead 1200mm long ELW-H-3,2 3200 250 800
¢ Dimensions: 30 x 5 mm ELW-H-4 4000 250 1000
e Minimum curvature radius: 10 mm ELW-H-5 5000 260 1300
¢ Maximum working temperature (for +-250W/m): +450 °C ELW-H-6,3 6300 254 1600
¢ Maximum temperature of the element: +500 °C ELW-H-7,9 7900 2532 2000

* Nominal voltage: ~230 V

.
& lectiicfr, |




GROUP 4 - Flexible heating elements

4.19 — High temperature heating bands

Models ELW-HS

Fiber glass Stainless Stell AISI 304 Fiber glass ) ] Heating length Total
outer jacket mesh isolement Heating wire S inmm L) Watts
ELW-HS-0,5 500 250 125
! ELW-HS-0,7 700 257,1 180
32 = ke ek
ELW-HS-1 1000 250 250
Technical characteristics ELW-HS-1,5 1500 250 375
¢ Fibre glass insulation ELW-HS-2 2000 250 500
¢ Stainless steel AISI 304 earth mesh ELW-HS-2.5 2500 248 620
* Fibre glass outer cover ’
« Class | protection ELW-HS-3,2 3200 250 800
¢ 1200mm long supply lead ELW-HS-4 4000 250 1000
¢ Dimensions: 30x5mm ELW-HS-5 5000 260 1300
¢ Minimum curvature radius: 10mm ELW-HS-6.3 6300 254 1600
¢ Maximum working temperature (for + 250 W/m): +450 °C ELW-HS 7’9 7900 0532 2000
e Maximum temperature of the element: +500°C el ’
* Nominal voltage:: ~230 V
Models ELW-Q
Fiber quartz outer jacket Fiber quartz isolement Heating wire
e g g e i o =
Heating length Total
Caracteristicas técnicas Code in ?nm g Wim Watts
¢ Quartz fibre insulation ELW-Q-0.5 500 340 170
¢ Quartz fibre outer cover ELW-Q-0.7 700 385.7 270
* Protection: it depends on the installation ’ ’
e 1200mm long supply lead ELW-Q-1 1000 350 350
¢ Dimensions: 25x6mm ELW-Q-1,5 1500 366,7 550
¢ Minimum curvature radius: 10mm ELW-Q-2 2000 350 700
¢ Maximum working temperature (for + 350 W/m): +900 °C ELW-Q-2.5 2500 350 880
o Maximum temperature of the element: +1000°C ELW '
» Nominal voltage:: ~230 V s 3000 3533 1060
ELW-Q-4 4000 350 1400
ELW-Q-5 5000 340 1700

GROUP 4 - Flexible heating elements

4.20 — Mineral insulation heating lead

MINERAL INSULATION HEATING LEAD, MODELS ELK-MI

Outer jacket ally CuNi o — :Eﬁ—--..__
S8 1.4541 Magnesium oxide isolement Heating wire
¥ :

Mineral insulation leads are normally used in bitumen production plants, gas plants, petrol refineries, reactors and in general whenever high temperature
maintenance needs to be carried out.

They can be installed in all those applications requiring high power density combined with high temperature.

ELK-MI mineral lead is supplied finished and ready for installing, with 700mm inactive zones at both ends and M20x1.5 connectors.

In your order, the following parameters should be stated:

¢ Heating length (in mm)

¢ Nominal supply voltage Figure 1

e Maximum working temperature mex. ELE-MI/ VA

400 ! }

¢ Maximum working temperature: see Graph 1

¢ Maximum temperature of the element: 100 //
- Range ELK-MI/F: +400 °C
- Range ELK-MI/VA: +600 °C o

e Maximum power: Up to 150 W/m depending on the temperature. See Graph 1 Patencia [ Wim |

"
Technical characteristics Ty o s
* Magnesium oxide insulation . 500 - ? |Il
¢ CuNi stainless steel 1.4541(AISI 321) alloy outer cover ﬁ 5 =l 'ffj/' . SO
4 115
¢ Cold ends on both sides 700 mm long. § /f ‘#' \ ll'ml_ &3 II:U'm
¢ Dimensions according to ohmic value: Min ©3.2 mm Max @6.5 mm 8 300 4_@ 5 i i
. S ) B man. 10 (4m
¢ Minimum curvature radius: 5 times the diameter a8 F /
= 200 P
&
(=8
5
=

-0 {0,4] 150 200

* Nominal voltage: Up to 500 V
Generally, maximum working temperature is known (in the piping or

superficial temperature). The intersection with the working temperature
curves shows us the relationship between the maximum temperature of
the lead (vertical) and its maximum lineal power (horizontal).




GROUP 4 - Flexible heating elements

4.21 - Accessories and complements for FOR-FLEX and self regulating cable

ACCESSORIES FOR FLEXIBLE HEATING ELEMENTS FOR-FLEX and SELF REGULATING CABLE
Adhesive tape characteristics

Temperature range Code

* Polyester. Excellent electric and mechanical resistance, it
Polyester. Width 12 mm. Yellow. } o offers good resistance to abrasion and detoration by
In 30 m rolls 9 o JEDHE 128115000 chemicals and heat. (temperature range: -5 °C to 180 °C).
) . ) * Fiber glass. Good mechanical resistance, resistant to
r'b:g Q'as?l- Width 12 mm. White. 20 ... 950 °C 128009000 chemical atmospheres and high temperatures inherent to

n 33 m rolls. the material (temperature range: -20 °C to 250 °C).
e . e Polyimide - Kapton TM. Designed for extreme
ARG LS BEn, UGB T8 T, 310°C 128114000 environments (up to 310 °C continuous). Excellent

Orange translucent. In 33 m rolls. . .
resistance to chemical attacks.

COMPLEMENTS FOR FLEXIBLE HEATING ELEMENTS FOR-FLEX and SELF REGULATING CABLE

Description Code
Protective silicone tube for FOR-FLEX and FORMEC-FLEX 109006000
Copper plate connector for FOR-FLEX and FORMEC-FLEX 103083006
Protective silicone tube for FOR-FLEX SUPER 109014000
Copper plate connector for FOR-FLEX SUPER 103079006
Thermostat with clamp for piping. Adjustable 0-90 °C 3503440520

GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.5 - Anti-Legionella electronic thermsotat

LEGIONELUS 70 acts automatically by means of time cycles selected by the user. This carries out a periodic cleaning of the
system by increasing the temperature of the installation over the determined time, guaranteeing a good sterilization of the conduits
through which the water circulates and the ACS is accumulated.

Example: Every 7 days the installation maintains a temperature of 60 °C to 70 °C during two hours.
Usual applications

¢ House buildings. ¢ Public centers of great concurrence: gymnasiums, schools,
offices, hospitals, hotels, etc.

¢ Laundries.
General characteristics Technical data
¢ Set point temperature indicator ¢ Range temperature . 10 to 95 °C
¢ Adjustment set point temperature installation (T1) © POWEr SUPPIY ..ocvevevereciceerrieans ~230 V (50 / 60 Hz)
* Regulation of the differential. * Type of sensor temperature ........ PTC2000
¢ Limitation interval temperature installation (T1) by minimum e Dimensions of the sensor ............ @6 x 30 mm
and maximun. «Relay T1 10 (4) A ~250 V NC +NO

e Minimum time of disconnection between two connections of | Relay T2

the charge of the installation (T1). (Ll s <20/

¢ Readjustment calibrated sensor. : zelgulatl?n t);_pe T (;N =
¢ Selection temperature of Legionela elimination (T2), from 40 olour visualizaioh e e el

°C to 80 °C, factory 70 °C. SINUMbeROfbUTC NS J————— 3
e Timer during cycle elimination, from 1 minute to 120 minutes.

Factory 5 minutes. Code Reference Range
* Repetition of the cycle every 1 to 168 hours (7 days), factory .

24 hours. 517340000 LEGIONELUS 70. Wall version 10-95°C
* PIN, protection and blockage of the keyboard. 517343000 LEGIONELUS 70 RAIL. Rail DIN version 10-95°C

GROUP 12- Temperature regulator ON/OFF, PD, PID.

Programmers
12.2 - Electronic thermostat. CTX Range

DIGITAL ELECTRONIC THERMOREGULATOR, CTX RANGE

Electronic thermostats with digital visualisation, for controlling temperatures in heating, refrigeration and industry. A microprocessor, with adjustable parameters and
the possibility of connecting a temperature alarm.

Sensor
Code Reference Range type
3501020449  CTX031NOO  -45...50°C NTC

3501020444  CTX031Y00 -45...130°C PTC

NOTA: The model CTX031NO0O is supplied with incorporated PANEL
NTC sound. The model CTX031Y00 is supplied DRILLING
WITHOUT the PTC sensor, its code being 3501020442
Technical data, CTX031N range Technical data, CTX031Y range
¢ ON/ OFF regulation * Working temp. 0 - 50 °C * ON/ OFF regulation e Sensor accuracy + 2%
* Relay output 8(2)A ~250 V * Protection: IP52 for the front e Relay output 8(2)A ~250 V ¢ Front dimensions 32x74 mm
» Accuracy * 1 digit panel, IP20 for terminals * Remote control alarm output ¢ Working temp. 0 - 50 °C
 Sensor accuracy + 2% * Power supply ~230 V through_tan optplnsfulator“\;w:h ¢ Protection: IP52 for the front
a capcity ranging from o ;
« Front dimensions 32x74 mm 80 m?A 2);0 cha £ panel, IP20 for terminals

* Power supply ~230 V

~ = - : :
 Accuracy * 1 digit t_f._ﬁ,r‘{.} ﬂ;f.ﬁ;i‘



EA/EB/HP

GROUP 5

PTC Heaters

of several orders of magnitude, and hence produce its self limiting properties.

result in higher power.

- Self regulating heating elements

5.1 - PTC Surface heaters

Positive temperature co-efficient - PTC heating elements are small ceramic stones with self temperature limiting characteristics. PTC stones have fast heating
response times and plateau once the pre-defined reference temperature is reached. The shape of these stones can be be designed to be square, rectangular, round,
ring or doughnut style. Above the reference temperature, the semiconducting and ferro-electrical properties of the ceramic are utilized to produce a rise in resistance

This resistance rise can be experienced over a temperature range of a few degrees Celsius. This PTC attribute results in a heating element that self-regulates at a
pre-set temperature and automatically varies its wattage in order to maintain that pre-set temperature. Hence, a greater degree of thermal dissipation (cooling) will

The materials used are doped polycrystalline ceramics based on barium titanate. Once the ceramic body has been formed through processes including blending,

milling, drying and sintering, metallized contacts are applied to the surface to facilitate electrical connection.

PTC Design Guidelines/Considerations

Listed below are some items that should be taken into consideration when a PTC
heater is specified:

* Specify target temperature to be maintained

¢ Specify maximum allowable temperature

» Specify the time required to heat the media to target temperature
* |dentify the type of medium to be heated

* |dentify any potential thermal barriers between heater and media
* Specify maximum allowable inrush current at startup of element
e Voltage

* Inlet air temperature/CFM rating

» Space/size constraints for heater

BUILT-IN PTC HEATERS, EA and EB RANGES

element.

Reference temperature

Code Max. power PTC
EA01-4/06 110 W 60 °C
EA01-4/12 210 W 120 °C
EA01-4/18 150 W 180 °C
EA01-4/23 180 W 230 °C
EB04-1/07 15W 70°C
EB04-1/09 17 W 90 °C
EB04-1/13 23W 130 °C
EB05-1/09 45 W 90 °C
EBO05-1/13 50 W 130 °C
EBO05-1/18 90 W 180 °C
EB06-2/18 160 W 180 °C
EB06-2/24 200 W 240 °C

PTC HEATERS WITH ALUMINIUM PROFILE, HP02 RANGE

element.

¢ Automatic control function.
¢ Protection: Class Il (3750 V - 1 min)

Code
N
o
i E/i HP02-4/06
= HP02-4/12
iy 57402 " E‘ ‘ HP02-4/18
70+0,5 | 110 L 9,5 HP02-4/23

HPO02-4/27

PTC Features & Benefits

¢ Automatic control function.
¢ Protection: Class Il (3750 V - 1 min)

Safe through temperature limiting characteristics

Dynamic, self regulating, and therefore energy efficient

All voltages from 12 V to 240 V; special voltage applications up to 800 V
Dual voltages 12-24 V, 100-240 V

PTC surface temperatures can be set from 40° C to 280° C
Temperature tolerances + 5° C

Compact design

High power densitity

Long lifetime

Reliable

UL, CSA and VDE recognised

Custom configurations available in regards to size, inrush current,
temperature, voltage, and power output

Basic heating element for installation in sites where sufficient clamping contact must be guaranteed. This
is necessary in order to continuously maintain optimum heat transfer.

General characteristics
e Combination of heating and control in one

e Virtually constant power input within a wide
range of voltage: 100 - 240 V.

* Safety and longterm stability by self-regulating
effect.

L2

Sl — . [E @
L1 110 A

Ne Dimensions in mm

PTC L1 L2 A B
4 73 120 +2 3,56+0,1 18,56 +0,2
4 73 120 +2 3,56+0,1 18,56 +0,2
4 73 120 +2 3,5+0,1 18,5+0,2
4 73 120 +2 3,5+0,1 18,5+0,2
1 32 E5FER 35+0,1 9,5+0,2
1 32 55+2 3,56+0,1 9,5+0,2
1 32 55+2 3,56+0,1 9,5+0,2
1 40 62 +2 2,7+0,15 14,2+0,2
1 40 62 +2 2,7+0,15 14,2+0,2
1 40 62 +2 2,7+0,15 14,2+0,2
2 75 97 +2 2,7+0,15 14,2+0,2
2 75 97 +2 2,7+0,15 14,2+0,2

The HP series features a compact design and high power density. The flat aluminium hosing can be
easily installed and ensures optimum heat transfer. The ready-to-use heating element can be fixed using
fixing holes on the profiles (e.g. drilled or punched mounting holes).

General characteristics
¢ Combination of heating and control in one

e Virtually constant power input within a wide
range of voltage: 100 - 240 V.
* Safety and longterm stability by self-regulating

effect.

Max. power Referenct; Erecmperature P':lrgc
110 W 60 °C 4
210 W 120 °C 4
150 W 180 °C 4
180 W 230 °C 4
275 W 270 °C 4



GROUP 5 - Self regulating heating elements

5.1 - PTC Surface heaters

PTC HEATERS WITH ALUMINIUM PROFILE, HP RANGE

The HP series features a compact design and high power density.
The flat aluminium hosing can be easily installed and ensures
optimum heat transfer. The ready-to-use heating element can be
fixed using fixing holes on the profiles (e.g. drilled or punched
mounting holes).

General characteristics

¢ Combination of heating and control in one element.
¢ Automatic control function.

— . Code Max. Reference
¢ Protection: Class Il (3750 V - 1 min) power  temperature PTC
¢ Virtually constant power input within a wide range of voltage: 100

-240 V. HPO01-4/18 200 W 180 °C
 Safety and longterm stability by self-regulating effect. HP01-4/22 250 W 220 °C
HP04-1/07 15W 70°C

HP04-1/09 17 W 90 °C

HP04-1/13 23W 130 °C

HP05-1/09 40 W 90 °C

£ o HP05-1/13 50 W 130 °C

HP05-1/18 90 W 180 °C

HP06-2/18 160 W 180 °C

\ L1 100 A L5 lposoa 200w 240 °C

PTC HEATERS WITH ALUMINIUM PROFILE, HT RANGE

Dimensions in mm

N2
PTC L1 A B
4 250 9,5 70
4 250 9,5 70
1 40 85+03 35
1 40 85:03 35
1 40 85:03 35
1 40 7+03 35
1 40 7+03 35
1 40 7+03 35
D 75 7+03 35
D 75 7+03 35

High-quality compact disc heating element with central mounting hole. The concave pre-stressed contact surface ensures form-fit contact and thus an optimum heat

transfer. Equipped with spade terminals for electrical connection.

Models HTO1 Models HT02
Code Max. Reference Ne Code Max. Reference Ne
power temperature PTC PTC power  temperature PTC PTC
HTO01-3/23 90 W 230 °C 3 HT02-4/06 150 W 60 °C 4
HTO01-3/27 120 W 270 °C 3 HT02-4/18 170 W 180 °C 4
i HT02-4/23 200 W 230 °C 4
S n HT02-4/27  375W 270°C 4
x
© oe]
< S
N X
T e ™l
|/

N

68

=

6,2

95
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GROUP 5 - Self regulating heating elements
5.2 - PTC heating elements for anti-frost application

PTC HEATING ELEMENT FOR PIPE DEFROSTING APPLICATIONS. FE RANGE

Due to a prismatic contact area this element is emminently suitable for attachment to tubes with a diameter of
approx. 6 - 14 mm. Fixing clips for attachment to the tube can be supplied separately.

General characteristics
* Stable power approx.10 W

« Virtually constant power input within a wide range of
voltages: 100 - 240 V.

* Max surface temperature approx. 140 °C.
* Protection: Class | (1250 V - 1 min).

e Heating element can be supplied with or without
thermostat, normally closed, of 17 °C with differential
of 9 °C.

e Ceramic casing with degree protection against
moisture IP-54.

General characteristics

Combination of heating and control in
one element.

Automatic control function.

Protection: Class | (1250 V - 1 min)
Virtually constant power input within a
wide range of voltage: 100 - 240 V.
Safety and longterm stability by self-
regulating effect.

With M5 central hole for fastening to flat
surfaces

Seccion A- A
A_ 14
o Max.
U U @ © o Code Description o
PTC heating element to join to pipes @6 mm to @14 mm.
Q A2 Protection IP54 oWy
135°
FE10-C PTC chain of 5 elements FE10 to join to @6 mm to @14 mm. 53 W
Protection IP54. With bimetallic thermostat of 17 °C.




GROUP 5 - Self regulating heating elements

5.3 - PTC heating elements to heat moving air

PTC HEATING ELEMENTS TO HEAT MOVING AIR, MODELS HR

PTC finned resistor heaters are dynamic heating elements designed to heat up moving air. The large surface area of the
aluminum fins ensures a homogeneous heat transfer adjusting the air volume flow. This system allows an automatic
regulation of the heating power within certain ranges. Due to the features, there are many application possibilities. In
addition to the standard types, special versions for specific applications are available.

General characteristics
» Combination of heating and control in one element. * Long life-time if properly used.
* Automatic control function. * Safety and longterm stability by self-regulating effect.

e Virtually constant power input within a wide range of ¢ Protection: Class | (1250 V - 1 min)
voltages: 220 - 240 V.

Usual applications

« Fan heating appliances (domestic use). * Industrial air heaters.
 Car heaters * Exchange heaters
Ff  Tumble dryers.  De-frost heaters.
n
\: | . - Reference 3 Dimensions in mm
}‘ B ode ax. power tem;;t:,rrgture PTC A B c b
E HRO04-25/18-IS 2000 W 180 °C 25 150 174 72,5 100,5
| HRO06-10/18-IS 950 W 180 °C 10 150 174 45 70,5
HR20-12/22-IS 1500 W 220 °C 12 96 120,5 93 107,5
C :]]ZE HRKK-3000 3000 W 260 °C 36 288 314 81,6 92,2

GROUP 5 - Self regulating heating elements

5.4 - Fan heaters with PTC technology

Many products working in changeable temperature atmospheres need to maintain a constant operating climate and the HKL helps provide the perfect environment,
allowing for optimum efficiency.

The flexibility of the range ensures that all applications are covered and innovations such as Smartcon ® cabling and flexible mounting systems mean that HKL
heaters can be tailored to individual needs

General characteristics

* Compact e Fan can be used in isolation for air circulation » Finger guards can be factory fitted
 Ready for fitting, fitting options * One piece fan/heater/cable assembly - reduced ¢ 600 mm cable set included

e High quality design and manufacture parts count, supplier base and assembly time

* Smartcon® cable for flexible power inputs * Excellent size to power ratio

MODELS HKL 25 (*)
Technical data

* Power supply according to table ¢ Electrical class | (for heaters with 100 - 240 Vca power supply)
¢ Heating power according to table Il (for heaters with 12 / 24 Vcc power supply)
¢ Heating element PTC. Self regulating element ¢ Degree protection against moisture P20

¢ Radiator Anonized aluminium ¢ Fixation fixing clip for 35 mm DIN rail

¢ Axial fan 2,7 m¥h free output ¢ Homologation VDE, CSA, UL

82.000 h gan lifetime at 50 °C

Volts Typical max. inrush Dimensions in
Code Heating power current mm
Heater Fan Tam =10°C) 112V at24v at2s0v AxB L
HKL 25/1-10L 12 Vce 12 Vce 10w 2A - - 27 x 27 50
HKL 25/1-10 24 Vce 24 Vce / Vea 10w - 2A - 27 x 27 50
HKL 25/2-20L 12 Vee 12 Vee 20W 2A = = 27 x 27 72
HKL 25/2-20 24 Vce 24 Vce / Vea 20W - 4A - 27 x 27 72
HKL 25/2-20H 100 - 240 Vca 24 Vcc/Vca 20W = = 3A 27 x 27 72
MODELS HKL 40 (*)
Technical data
) ¢ Power supply according to table * Electrical class |
* Heating power according to table ¢ Degree protection against moisture 1P20
 Heating element PTC. Self regulating element * Fixation fixing clip for 35 mm DIN rail
o  Radiator Anonized aluminium * Homologation VDE, CSA, UL
e Axial fan 9,3 m¥h free output
— 82.000 h gan lifetime at 50 °C
-‘-"‘“--.,____\\_
w Code Volts Heating power Typical max. inrush  Dimensions in mm
5 g § [ ] Heater Fan (Tamb=10°C)  current at ~230 V AxB L
E @ w \J 2 HKL 40/1-45L 100 - 240 Vca 12 Vee 45W 9A 42x 42 72
8 g § HKL 40/1-45H 100 - 240 Vca 24 Vcc/Vca 45 W 9A 42 x 42 72
T E L HKL 40/1-100L 100 - 240 Vca 12 Vee 100 W 13A 42 x 42 72
HKL 40/1-100H 100 - 240 Vca 24 Vcc/Vca 100 W 13A 42 x 42 72

(*) Material NOT in stock. Consult our Sales Department for delivery conditions



GROUP 6 - Infrared radiation equipment

6.1 - Infrared emitters

General characteristics

The infrared emitters, in single tube or twin tube version, can be made with different
wavelengths:

* Medium wave —  Minimum thermal inertia

* Fast medium wave — Absence of thermal inertia

¢ Long medium wave — Minimum thermal inertia

¢ Short wave — Absence of thermal inertia

¢ Halogen — Absence of thermal inertia

The different frequency choice depends on material absorbency, heating necessities, speed
and type of application.

The gold reflector on the back of the twin-tube emitter increases radiation yield and
enhances directionality.

Use of twin tube of quartz crystal turns it into a much more stable element than the normal
single tube. Loss of radiation through the ends is minimal.

Infrared in twin tube version can be manufactured with one single connection end,
simplifying installation.

Advantages
» Heating energy is transferred so quickly to the object that its surface reaches * Localised in-depth surface heating.
curing temperature with a minimum heating of the support. ¢ High quality in finish of treated product.
¢ Minimum thermic inertia. ¢ Reduced size of installations.
¢ Accurate adjustment and energy saving. ¢ No atmospheric pollution nor harmful action on foods.
Usual applications Applications in industry are::
» Pre-heating and heating. ¢ Toasting. e Glass. ¢ Textile.
¢ Drying ¢ Sterilisation. ¢ Paper. e Rubber.
« Polymerization. ¢ Dehydration. * Plastic. ¢ Metal.
e Thermo-fixing. ¢ Fusing. * Food. e Ceramics.
« Cooking. ¢ Sealing o Paint. ¢ Wood, etc...
¢ Defrosting. e Graphic arts.
LONG WAVE INFRARED EMITTERS, MODELS 77F S — e
General characteristics F SESN RIS s
Minimal thermic inertia. |
The cheapest and most reliable solution. Efficient drying in the shortest time A —F
» Manufactured in transparent or translucent quartz crystal. e —  ———=
¢ With or without built-in gold reflector. e —

* Connection by leads or screw.

¢ Steatite insulators.

* To order, tubes are made to the client's requirement, their power, voltage and length etc being able to be varied. The support system will be by clips manufactured
in stainless steel

Dimensions in mm
Code Material tube Volts Watts
Section tube A B

77F00315 @8 x 310 830 785 Translucent quartz ~ ~ 220V 1200

77F09315 ©10x@12 930 850  Translucentquartz  ~220V 1500 Specific characteristics models 77F
77F096I5 ©10x©@12 1415 1355  Translucentquartz ~ ~220V 2500 All standard models of the range 77F are supplied by AlISI316
77F08315 @14x@18 1525 1440 Translucentquartz ~380V 2200 stainless steel screw connection.

77F13015 ©14xQ18 2225 2150 Translucent quartz ~220V 4500

LONG WAVE INFRARED EMITTERS IN SILICA TRANSLUCENT QUARTZ GLASS, SPECIAL MANUFACTURES
To correctly facilitate and identify the infrared emitter, complete the attached table bearing in mind the corresponding diagrammes:

Type P Type Q

X

.

Y

Type P D Dimensions in mm Volts
Type Q D Watts
A
Tube section Connections
28 x @10 d
B Z (screw) D
@10 x @12 d
@14 x 018 |
C X (cable) D Length
019 x 926 |
WITH gold reflector D 5 Y (The cable is covered with Q il
WITHOUT gold reflector a LN EETEL




GROUP 6 - Infrared radiation equipment

6.1 - Infrared emitters

MEDIUM WAVE INFRARED EMITTERS, MODELS 77P

General characteristics
Minimum thermic inertia.

Suitable for a wide variety of industrial applications. With high penetration power in almost all

materials. For processes in which fast, powerful drying is required.

¢ Manufactured in transparent quartz crystal.

* With or without built-in gold reflector

¢ One or two connection ends.

* To order, tubes are made to the client's requirement, their power, voltage and length etc. being
able to be varied. The support system will be by clips manufactured in stainless steel.

Specific characteristics models 77P

Dimensions in mm .
Code Tube material Volts Watts Al standard models of the range 77P are supplied with

iubelsection Q2 2 gold reflector and supply connection by 500m long leads

77P00115 18x9 400 300 Transparent quartz ~ ~ 220V 500
77P12715 22x10 900 800 Transparent quartz ~220V 1000
77P05715 22x10 1300 1200 Transparent quartz ~ ~ 220V 2500
77P19115 33x16 1600 1500 Transparent quartz ~ ~ 230V 3750
77P11015 33x16 2410 2300 Transparent quartz ~ ~ 380V 5750
77P308I15 33x16 2100 2000 Translucent quartz ~380V 5000

MEDIUM WAVE INFRARED EMITTERS IN TRANSPARENT QUARTZ GLASS TWIN TUBE, SPECIAL MANUFACTURES

To correctly facilitate and identify the infrared emitter, complete the attached table bearing in mind the corresponding diagrammes:

Type A Type F
% B | g D X B | E | g | F | D /X
N _ . Y . ‘ %
e | i et | |

Type B Type G
% C_i g D % e | E g | F D
. i ik ' i

Type C Type H
% g, g D xR B . = g . F .. D A
=i g

1

Type D Type J

.
L

Type E Type K
A A
% c ., E _ B F D % cC .. E G B H_F _ D A
A | | n A A <
j ‘ : HH k‘ﬂ : : ‘ M
Dimensions in mm Volts
Type
A Watts
Tube section B Connections
33x16 d ©
22 x 11 a D X (cable) O Lengh
18x9 d E
F
Y (The cable is covered with
WITH gold reflector G
g D steatite material) D L
WITHOUT gold reflector d H




GROUP 6 - Infrared radiation equipment

6.1 - Infrared emitters

SHORT WAVE INFRARED EMITTERS, MODELS 81P
General characteristics
Absence of thermic inertia.

Suitable for a wide variety of industrial applications. With high penetration power in almost all
materials. For processes in which fast, powerful drying is required.

¢ Manufactured in transparent quartz crystal.

* With or without built-in gold reflector

¢ One or two connection ends.

» To order, tubes are made to the client's requirement, their power, voltage and length etc. being able
to be varied. The support system will be by clips manufactured in stainless steel.

Specific characteristics models 81P
All standard models of the range 81P are supplied with gold reflector and supply connection by 500m long leads

Dimensions in mm B g
Code . Volts Watts ‘ | | T
Tube section A B — |
81P024B5 22x 11 405 340 ~230V 1200
81P078C5 22x 11 850 700 ~230V 4200
81P069C5 22x 11 1150 1000 ~400V 6000

SHORT WAVE INFRARED EMITTERS IN TRANSPARENT QUARTZ GLASS SINGLE TUBE, SPECIAL MANUFACTURES
To correctly facilitate and identify the infrared emitter, complete the attached table bearing in mind the corresponding diagrammes:

Type A Type E
A A
X | © | B | D X | © | E | B | F | D
v MMMMWI_%[: Y. J“Mw(}mm“(} : . M . ?[:
Type B Type F
A A
X cl B D X (G E B F D | X
=, ' I ! ! ! ! .
e ==E=E==== Y s
Type C Type G

Dimensions in mm Volts
Type
A Watts
Section tube B Connections
C
33x16
D D X (cable) D Length
E
22 x 11 a
F
WITH gold reflector a G uegedse ';g?;’neargd bl O  tength
WITHOUT gold reflector [l H




GROUP 6

- M4
S /—\
!
(Y
105 !
O
100
) |:| o o |:| R
O
223
Code Volts Watts
IRU 1 ~230 V 1050

General characteristics

- Infrared radiation equipment

6.2 - Universal ceramic infrared emitters

UNIVERSAL CERAMIC INFRARED EMITTERS. SHORT - MEDIUM - LONG WAVE.
MODEL IRU
General characteristics

The IRU range of ceramic infrared emitters combines numerous innovations that allow responding to
the difficulties of the most demanding industrial process: saving energy, faster productive process,
quality control...

The main advantages of infrared radiation with respect to the classic techniques of heating based on
convection or conduction are the rapidity and flexibility of use, absence of contact with the products
that must be treated and the high density load that can be reached.

IRU emitter is manufactured with a ceramic plate of 3 mm thickness resistant to thermal shocks and
low inertia due to its small mass. The addition of a special covering with high emissivity allows an
optimal conversion of electrical energy in infrared radiation.

The total emissivity of the IRU emitter, calculated at 800 °C, on the spectral field located from 10 to
7000 cm-1 is 0'98 (in comparison with a black body e = 1). The effectiveness of the IRU emitter in
relation to an idela radiation is 98% over the entire infrared spectre. In comparison, the emission
factor in a metallic body is 50%, in a quartz tube it is 70%.

In the attached table, one can observe the behaviour of IRU emitter relating power to superficial
temperature. By means of a energy regulator MR1 (Code 517193000 page n® 109) we can vary the
power/superficial temperature of the emitter in such a way that the emitter will work along the
indicated wavelength.

Technical data

Electrical power 300 W 500 W 700 W 900 W 1050 W
Superficial temperature 300 °C 462 °C 584 °C 697 °C 780 °C
Wavelength for maximum

emissivity (1) 5,1 um 3,9 um 3,4 um 3um 2,8 um
Transmitted power & a a & &
(KW/m?) 23 KW/m 39 KW/m 55 KW/m 70 KW/m 82 KW/m

GROUP 6

- Infrared radiation equipment

6.3 - Quartz industrial halogen-infrared emitters

QUARTZ INDUSTRIAL HALOGEN-INFRARED EMITTERS. SHORT WAVE. MODELS LCP and LCU

The industrial quartz halogen infrared emitters are short wave high power heat emitters, with two contacts and tungsten filament. The spectral range of infrared is
specified from 700 to 1800 nm with a maximum radiation of 1200 nm.

They benefit from the same technology used by halogen lighting lamps, sharing their same advantages: they hardly darken and they have a very long operating life

(5000 h average life).

Advantages
e High velocity.
¢ Safety, cleaning and easy installation.

Usual applications

¢ Industrial and chemical processes.

e Thermal process: sterilizing, fusion,
carbonizing.

WITH R7s TYPE CONTACT

e Thermal stability.
e Easy to use.

¢ Thermoplastics.
e Control of humidity in paper .

industry.

Working temperature range
In emitter: 900 °C maximum.
250 °C minimum.

In connector: 350 °C maximum.

e Printers.
Food industries.
¢ Keeping food warm (in restaurants)

¢ Drying of adhesives by flash.

Dimensions in mm

QE Code Volts Watts W/cm? 5 . Position
‘D!; B C Dmax OEmax
] I ] | | va ] LCPO30R ~230 300 50 118 1146 60 5 11 P15
. LCPO50R ~230 - 250 500 30,3 221 217,2 165 5 11 P15
C +5 Heating zone
B+16 LCP150R ~230 1530 39,7 448 4445 385 - 9 P15
A LCP200R ~230 2000 40 550 547 497 - 11 P15
WITH X TYPE CONTACT Dimensions in mm -
D OE Code Volts Watts W/cm? - . Position
1 ’ﬁ A B (o] Dmax GQEmax
GCoo | = i ; —S [ © oco) LCPOSOX ~110-130 500 303 241 165 142 - 1 P15
I igone | LCP100X ~220-250 1000 36,8 370 295 272 - 1 P15
B LCU100X ~220-250 1000 36,8 370 295 272 5 11 Universal
el LCU200X ~220-250 2000 714 370 295 282 5 11  Universal
—f 4 4 4 1 LCU201X ~380-420 2000 48,8 508 435 410 5 11 Universal
LCU300X ~380-420 3000 42,9 798 725 700 5 11 Universal
1.- Working lamp position. Universal Horizontal 2.- Handling.
The emitters with reference position P15 must be position position P15 quartz lamps shouldn't be handled with bare hands (use cloth, felt,

operated in horizontal position with a tolerance of
+15°. The emitters with reference position Universal

can be operated at any position.

Las posiciones aptas para el uso estan representadas
dentro de un circulo por el color blanco, las zonas

negras son las posiciones incorrectas.

chamois gloves, etc). Otherwise, bulb stains eventually deteriorate
the lamp.

15° 3.- Recommendations:

15°
- Don't touch the emitters without protection (gloves, felt, etc.)

- The stated temperatures must be respected.

- Staring at the lamp while working may cause eye damage




GROUP 6 - Infrared radiation equipment

6.4 - MW/SW infrared emitters

General characteristics
IRCM and IRCC infrared emitters are manufactured with two types of tungsten filaments: porcupine or star type for rapid medium wave emitters and spiral type
supported for halogen short wave emitters.

Heating and cooling of the emitters takes a few seconds, making them especially suitable for systems requiring short cycle times

The choice of emitter type (medium or short wave) depends on absorption of material, specific heating needs, process speed and type of application.

Advantages
» Heating energy transfers so rapidly to the object that its surface reaches * High quality in the finish of the treated product
curing time with a minimal heating of the support. * Heating localised on surface and in depth
¢ Minimum thermal inertia. * Reduced size of installations
¢ Accurate adjustment and energy saving * No environmental contamination or harmful action on foods
Normal applications ¢ Toasting Applications in industry of:
. Preheating and heating_ O Sterilising. e (Glass o Textile.
. Drymg . Dehydrating. ¢ Paper. e Rubber.
e Polymerisation. e Fusion. * Plastic. * Metal.
¢ Heat-fixing. e Sealing « Food. ¢ Ceramics.
» Cooking * Paint. ¢ Wood, etc...
¢ Defrosting. ¢ Graphic arts.

MEDIUM WAVE INFRARED EMITTERS, IRCM MODELS

Specific characteristics

The tungsten filament used in these heaters is porcupine or star type. It can work with temperatures up to
1500°C, with a wavelength emission peak of about 1.6 7m.

Response time is a few seconds.

Apart from achieving excellent structural rigidity, the porcupine type spiral is designed to reduce to a minimum
light emission and maximise IR emission, thus increasing IR radiant efficacy.

e Minimum thermal inertia. ‘i_
¢ Manufactured in transparent quartz crystal -
¢ Connection by R7screw fittings. &
* To order, the tubes are manufactured to the client’s requirements, with wattage, voltage, length etc able to be :
varied. 5
Spectral field wavelength curve for the Dimensions in mm Mo
aximum
IRCM1000 model Code Volts Watts Total Heating temperature’s
BER y = T T T T T T Y O tube length length wire
ek | IRCM1000 4 IRCM750  ~230 V 750 10 277 225 1210 °C
= Emisidn frontal con reflector
5 ey 4 IRCM1000 ~230V 1000 10 277 225 1450 °C
=
E == J IRCM1500 ~230V 1500 10 473 415 1270 °C
i - | | Polsncis lotal: 1000W | IRCM1750 ~230 V 1750 10 473 415 1470 °C
2 g, mie b IRCM2000  ~230V 2000 10 473 415 1500 °C
§ 1oa emisor = 95,6 % .
[ =
E gk e
: e ra— e e e e . e e e a.- A -

T : 3 4 5 s 7 8 "L
Longitud de onda i | um ]

SHORTWAVE INFRARED EMITTERS, IRCC MODELS

General characteristics

IRCC shortwave infrared halogen emitters allow the tungsten filament to reach temperatures up to 2600°C, with

a wave length emission peak approximately 1.0 ?m.

With an extraordinarily quick response time, they allow On/off cycles suitable for any application.

¢ Minimum thermal inertia.

¢ Manufactured in transparent quartz crystal

* Connection by R7screw fittings.

* To order, the tubes are manufactured to the client’s requirements, with wattage, voltage, length etc able to be

varied.
Spectral field wavelength curve for the
IRCM1000 model Dimensions in mm Maximum
Ty ¥ ) . L T EP S T Code Volts Watts Total Heating temperature’s
il IRCC1000 ] Otube  jength length wire
uol (| Emision fronlal con reflector 1 zooio00  -240v 1000 10 277 235 2410°C
#0E | ]
amp ) 4 IRCC2000 ~240V 2000 10 473 425 2250 °C

Patancia lokal: 1000 W

ey

L \ Porcentage de radiacidn |
2 \ desde ol frontal de

1= ; emiaor = 96,5 %

Densidad do patoncia | Wium |
i3
ol

4 5 5 T 8 [ =
Longitud de onda &, | um |




H7RS / PRA-IRC GROUP 6 - Infrared radiation equipment

6.5 — Accessories for MW / SW infrared emitters

Ceramic R7 supports
General characteristics

Ceramic supports used for assembling infrared emitters with R7 screw fittings
 Voltage: 250 V

* Max intensity: 8A

e Maximum temperature: 350 °C

¢ Leads: 190 mm long with PTFE insulation (maximum 250 °C)

* Connection with M4 screw

Dimensions in mm
(wide x length x height)

15x44,5x25,2

Code
HR7S

Aluminium reflecting screens for IRCM and A
IRCC infrared emitters \ \

General characteristics

High reflectivity reflecting screens maximise the
performance of infrared emitters.

= ==

The screens are supplied with ceramic R7 supports allowing
easy, quick and safe installation of IRCM and IRCC
emitters.

B Perno fijacién
[ \ / M5

—i 1 |

* Material: polished aluminised steel. To order, they can be
supplied with gold coating

e Thickness: 0.75 mm
e Maximum temperature: 500 °C.

Dimensions in mm

Code A = i =
PRA-IRC-277 302 204
PRA-IRC-473 497 399

GRUPO 6 - Infrared radiation equipment

6.6.- MW / SW infrared heating equipment

INFRARED HEATING EQUIPMENT. MODELS FIR

Infrared heating equipment represents a compact and robust heating system. It is the ideal solution for installation of IRCM and IRCC infrared emitters.

With the FIR units, you will be able to achieve high energy performance thanks to the high reflectivity polished aluminised steel reflectors and the axial ventilators
fitted at the back of the unit which eliminate heat loss by convection.

The outer shell manufactured in mild steel, oven painted red, remains at a temperature safe to the touch.

Easy and quick to install, they allow working arrangements with other medium and short wave emitters, as well as combinations of both medium and short wave
emitters.

Frontal and rear view
FIRM12 - FIRM14 - FIRC12 - FIRC14

Frontal and rear view
FIRM4 - FIRM5 - FIRC4 - FIRC5

Medium wave heating equipment, models FIRM

Dimensions in mm

Code Volts Watts (wide x length x high) Configuration Emitters type
FIRM4 ~240V 4000 305 x 305 x 150 4 emitters IRCM Medium wave. IRCM1000
FIRM5 ~240V 5000 305 x 305 x 150 5 emitters IRCM Medium wave.. IRCM1000
FIRM12 ~240V 12000 500 x 500 x 150 6 emitters IRCM Medium wave.. IRCM2000
FIRM14 ~240V 14000 500 x 500 x 150 7 emitters IRCM Medium wave.. IRCM2000
Short wave heating equipment, models FIRC

Code Volts Watts (ngginf;:;fhi: m:h) Configuration Emitters type
FIRC4 ~240V 4000 305 x 305 x 150 4 emitters IRCC Short wave. IRCC1000
FIRC5 ~240V 5000 305 x 305 x 150 5 emitters IRCC Short wave IRCC1000
FIRC12 ~240V 12000 500 x 500 x 150 6 emitters IRCC Short wave IRCC2000
FIRC14 ~240V 14000 500 x 500 x 150 7 emitters IRCC Short wave IRCC2000




OSC/ OSCP

Models as per catalogue: NTC - 9506

GROUP 6 - Infrared radiation equipment

6.7 - Ceramic infrared emitters

The ceramic heater is an efficient and robust heater that provides long and medium wavelength infrared radiation.
It is used in applications that range from thermoforming or preheating, to the processing of foundry blacking.
Almost all materials needing drying or heating have a maximum absorption of between 3 and 7 microns. The
ceramic heater was developed with this idea in mind and it is the reason why it can be applied to so many different
examples of industrial processes.

The ceramic heater is manufactured using a specialised process that requires the alloying of an electrically
resistive wire, which is fused to the ceramic body. Subsequently, the ceramic body is given a layer of enamel to
protect it from humidity. Moreover, it protects the heater from corrosive and atmospheric attack. In this way, ceramic
heating elements optimise the characteristics of maximum absorption, operating at temperatures which range from
300°C to 750°C, with the emission of wavelengths ranging from 3 to 7 microns.

The ceramic heater has been designed so as to offer a very high efficiency (more than 85% in appropriately
designed systems), flexibility of arrangement, interchangeability for maintenance, long life, and uniformity from
heating element to heating element. The ceramic heating elements are the chosen heaters in the majority of
applications that require efficiency of radiation at a competitive price.

In addition to the OSCxxK models, on order its possible provide the models OSCP, OSPG and OSPP with built-in
K type thermocouple

Usual applications
Mass heating

Drying applications Heating and treatment applications

¢ Softening of plastic for thermoforming machines. ~ * Continuous paper tape and impregnated e Vaporisation and oxidising powder treatments.
¢ Preheating of vacuum formed sheets. protective layers. ¢ Preheating in packaging machines.

* Heat adjustment of asbestos cloth after weaving. * Water based dyes, protective layers, and e Acceleration of chemical reactions.

e Retraction of plastics. adhesives. e P.T.E.F. treatments.

¢ Soldered recirculation/ Wave ovens.
¢ Closing of glass joints on metal and bending of the
glass

Infrared Spectrum for 0SC1000 model

Drying of paint.
Memory panels and woods.
Enamelling on ceramic.

Finishing of cars and under-sealing.
Printed lamination.

Heat Up Graph for OSC / OSCP / OSPG / OSPP models

280 . T T T T T T T A -
an b '\ ]
1 i\ 1 700
E 220 ||I | ‘-.II y
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= ek / "'-.I 1 &0 4
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R | \ 0OSC1000 E
E ;ﬁ 1 N front emission with reflector 0 1
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e T ] o 1 & 3 i & & 7 B ® 10 M N1
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- Based on OSC test of average surface temperature with an infrared
wavelength i [um] thermometer set at an emissivity of 0.9 (with the element mounted in an

RECTANGULAR CURVED OSC MODELS

aluminised steel reflector OSCN)

These temperatures also apply to the OSPG
For OSCP divide the wattage by 2

For OSPP divide the wattage by 4

RECTANGULAR CURVED OSCxxK

245x60 mm ~ MODELS 245x60 mm
f WITH BUILT-IN K TYPE THERMOCOUPLE
Code Watts Weight Kg \.‘ *:!
0SC200 200 023 Code Watts Weight Kg
0SC250 250 023 0SC250K 250 0,26
0SC300 300 0,23 0OSC400K 400 0,26
0SC400 400 023 0SC500K 500 0,26
0SC500 500 023 0SC750K 750 0,26
0SC650 650 023 ) ) OSC1000K 1000 0,26
Common dimensions for models
Qe ey o2 0SC and OSCxxK
0SC800 800 0,23 ,
0SC1000 1000 0,23 gl | ¢ ) | |
|
245 35
RECTANGULAR CURVED OSCP MODELS 122x60 mm
Code Watts  Weight Kg \\
0SCP125 125 014 5
0SCP200 200 0,14
OSCP325 325 0,14
OSCP400 400 0,14
OSCP500 500 0,14




OSPG / OSPP
OSH / OSHP / OSHC

GROUP 6

Models as per catalogue: NTC - 9506

FLAT SQUARE OSPG MODELS 122x122 mm

Code Watts Weight Kg
OSPG250 250 0,24
OSPG400 400 0,24
OSPG650 650 0,24 /

———
— ) :
Ql >
Al
) E
—
N
122 30

HOLLOW CERAMIC ELEMENTS

The Hollow offers the following advantages over conventional ceramic emitters:

- Heat up time reduced by over 40%

- Energy savings of over 15% in some applications

- Lightweight construction with low thermal mass.

The Hollow element is available in a range of Power ratings and voltages

Infrared radiation equipment

6.7 - Ceramic infrared emitters

FLAT SQUARE OSPP MODELS 60x60 mm

Code Watts Weight kg *
OSPP125 125 0,10
OSPP200 250 0,10
= |
© — =
-
60 30 —

The universal ceramic mounting allows it to be easily interchanged with a conventional emitter in an existing installation

Infrared Spectrum for OSH800 model

Heat Up Graph for OSH / OSHP / OSHC models
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[ Fl B E 10 12 14 18 - Based on OSH test of average surface temperature with an infrared
thermometer set at an emissivity of 0.9 (with the element mounted in an
Wevmiangin2 (il aluminised steel reflector OSCN)
- These temperatures also apply to the OSHC
- For OSHP divide the wattage by 2
FLAT RECTANGULAR OSH MODELS 245x60 mm FLAT RECTANGULAR OSHP MODELS 122x60 mm
Code Watts Weight Kg P, Code Watts Weight kg Vista
OSH250 250 0,28 - \ OSHP125 125 0,16
OSH300 300 0,28 | . OSHP200 200 0,16 \
OSH400 400 0,28 OSHP250 250 0,16 : "
OSH500 500 0,28 : _— OSHP300 300 0,16 Ml,:m“ s
’ o
OSH600 600 0,28 o OSHP400 400 0,16 e
OSH750 750 0,28 ,.-""'Xf wea T s -
lateral
OSH800 800 0,28 - A i T
i ) i )
o L ) S —) ’
o (( : l O ‘G X |
- 1 I
| 245 | 36 | 122 36 \
FLAT SQUARE OSHC MODELS 122x122 mm
. ————
Code Watts Weight Kg - —
| frontal >
OSHC250 250 027 | s N %
>
OSHC300 300 0,27 & T
- ————
OSHC400 400 0,27 W
OSHC500 500 0,27 ' (S ——
OSHC600 600 0,27 " I
OSHC800 0,27




GROUP 6 - Infrared radiation equipment BOS

6.7 - Ceramic infrared emitters Models as per catalogue: NTC - 9506

CERAMIC INFRARED BULB, BOS MODELS

The Ceramic Infrared Bulb is primarily used in the area of animal / pet healthcare.

It is also robust in design and emits long wave infrared radiation in the range 2 - 10 ym. Normal
installation is via an E27 Ceramic lamp holder and reflector unit (see our Accessories Section for further
information.)

Dimensions BOS150 and BOS250 models
140

@25

]

Heated side
Heat Up Graph for BOS models
@80 -
= —— SO0
——— 150
B0
Heated side
Code Watts Dimensions in mm Weight in Kg
BOS60 60 @80 x 110 0,14 = 3 T T S R TR
BOS100 100 @80 x 110 0,14 Tirres Wi
BOS150 150 @95 x 140 0,20 - Based on BOS test of average surface temperature with an infrared
BOS250 250 @95 x 140 0,20 thermometer set at an emissivity of 0.9 (with the element mounted in an

aluminised steel reflector PBOS)

ACCESSORIES FOR CERAMIC INFRARED EMITTERS
Steel reflectors for OSC / OSCxxK / OSCP / OSH / OSHP models

Code Description Weight Kg 0osc-M ) OSC-N .
(With earth connection)
0OSCS Support 0,02
OSC-M Screen 0,11
OSC-N Screen 0,12
OSCSs
147,5 147,5
32
= F
o =1y + & tt-— G -4 8 8 bt Q
& |
3 2 Z==3 = E=

Steel reflectors and ceramic holders E27 for ceramic infrared bulbes, BOS models

Code Description Weight Kg E

f
HBOS Ceramic holder 0,20 : ﬂ

PBOSP Reflector 3210 mm 0,07




PQR/PQP/PQC GROUP 6 - Infrared radiation equipment

6.8 - Quartz infrared panels

Quartz infrared panels provide infrared radiation in the medium wavelength range of 1.4 and 5.6 um.
They are favoured in industrial applications where rapid heat response is necessary. They are most
cost effective in systems with long heat off cycles as they reach operating temperature in a matter of
seconds.

They have a recommended radiation distance of 100 - 200 mm. The heaters can be installed in
reflectors, projectors or panels for improved efficiency. In moving heaters arrangements the elements
should be fitted with tubes at right angles to the direction of travel.

Usual applications

 Paint drying steel panels - Acrylic ¢ Polyethylene forming
 Paint drying steel panels - Epoxy ¢ Polypropylene forming
e PVC paste curing ¢ Powder paint

¢ ABS forming ¢ Pre-lacquering

¢ Polystyrene forming

General characteristics

The quartz infrared panels are composed of: ¢ Two M5 x 30 mm screws which extend from the rear of the heater.
* |ron-chrome aluminium resistance wire. ¢ Supplied with 100mm + 10mm ceramic beaded power leads.
¢ Parallel transluced quartz tubes. * Element dimensions and design can be adjusted to suit customers heating
* Highly reflective aluminised steel body that ensures a low loss of radiation requirements.
from the back of the heater. ¢ Quartz elements can also be supplied with an in-built type K thermocouple.
Infrared Spectrum for PQR1000 model Heat Up Graph for PQR/ PQP / PQC models
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2 4 e 8 n 12 4 L - Based on OSC test of average surface temperature with an infrared
wavelength i [um] thermometer set at an emissivity of 0.7
- For PQP divide the wattage by 2
- For PQC divide the wattage by 4
QUARTZ INFRARED PANELS, MODELS PQR, 247 x 62,5 mm
Code Volts Watts W/cm?2 Average Surface Wavelength VYeight
Temperature in Kg
PQR150 ~230 V 150 0,9 343 °C 1,5a8um 0,39
PQR250 ~230 V 250 1,6 438 °C 1,5a8um 0,39
PQR400 ~230 V 400 2,6 542 °C 1,5a8um 0,39 187
PQRS00  ~230V 500 3,2 593 °C 1,5a8um 039 110
PQR650  ~230V 650 42 664 °C 1,5a8um 0,39 2’9 ]l ][ l .
PQR750 ~230 V 750 4,9 690 °C 1,5a8um 0,39 | ' ' J : 22,5
|
PQR1000 ~230V 1000 6,5 772°C 1,5a8um 0,39 | 247 | 31’22 .
QUARTZ INFRARED PANELS, MODELS PQP, 123,5 x 62,5 mm
Code Volts Watts W/cm? Average Surface Wavelength VYeight
Temperature in Kg
PQP150 ~230 V 150 1,9 342 °C 1,5a8um 0,25
PQP250 ~230 V 250 3,2 437 °C 1,5a8um 0,25
PQP400 ~230 V 400 5,2 532 °C 1,5a8um 0,25 63,5 .
PQP500 ~230 V 500 6,5 593 °C 1,5a8um 0,25 § \
. L
: i S
123.5 31,3]
62,5
QUARTZ INFRARED PANELS, MODELS PQC, 62,5 x 62,5 mm
Code Volts Watts W/cm?2 Ealis Sy Wavelength V!Ieight
Temperature in Kg
PQC150 ~230 V 150 3,2 342 °C 1,5a8um 0,16

PQC250 ~230 V 250 6,5 436 °C 1,5a8um 0,16 T




GROUP 6 - Infrared radiation equipment

6.9 - Heating elements for infrared reflectors on stock farms

General characteristics

¢ Tubular elements in stainless steel tube AISI 321 or  ® Terminals BM4-P (Thread M4)
304L of @8 mm, insulated with electromelted and  « Zinc-plated steel flange.
lamination-compressed magnesium oxide. « Standard voltage ~230 V

Electricfor's constructive

Code Volts Watts thermic class
IGRR030 ~230 300 T-700-T
IGRR045 ~230 400 T-700-T

RCAPAC

GROUP 7 - Industrial heating units

7.1 - Heating elements for warm air guns
Ceramic heater without metallic cover. The resistive wire is situated in several holes and protected at the ends
to avoid moving. Connections are located in the plugged head.

General characteristics
* Heating elements with exposed coil of Nickel- * Maximium superficial temperature: 650 °C

Chrome alloy. « Connections: plug-in ceramic header
* Density load: 22 W/cm? * Standard voltage: ~220 V
Usual applications
e Warm air guns. ¢ Heating of gas medium.
« Industrial dryers. ¢ Welding and shrink plastic ovens

¢ Electric ovens.

Code Description Watts Dimensions in mm VYeight

. — OA ©B C D ©QE @oF InKg
) @F i i | o= - 550201001 RCAPAC-001  280/350 28 26 105 130 4 19 0,10
= 550202001 RCAPAC-002  350/400 28 26 105 130 4 19 0,10
” . 550203001 RCAPAC-003  500/500 28 26 105 130 4 19 0,10
D 550205001 RCAPAC-005 2200/2800 30 47 175 205 7 20 0,38

GROUP 7 - Industrial heating units

7.2 - Electric industrial nightstorage heaters

The ACN night heat accumulators range is designed to implement a totally independent heating
system, meeting the most demanding heating needs in a most rational and economic way.

The ACN accumulators are easy to install, without the need for brickwork, tubes, chimneys or
central appliance room.

You can benefit from a totally silent heating system (no fan), automatic and with no
maintenance.

We can also comment on the great benefits of using electric night rate:
Night rate meter use:

- The night rate used for heat storing has up to a 55% discount on the day rate.
NO night rate meter use:

- By using the heat storing system you can mantain your room all day at the desired
temperature, without the need for requesting additional power.

How it works: After turning on at the start of the night rate, the accumulator starts consuming
the necessary power to restore the heat used the day before. At the end of the night rate, and
after automatically turning off, the stored heat is used to mantain the proper temperature for the
rest of the day.

Technical data

Dimensions in mm

Code ACN1,5 ACN2,25 ACN3 Code Volts Watts th’-(ight
A B C
Nominal load 1,5 kW 2,25 kW 3 kW
ACN1,5 ~230 1500 522 570 159 70
Storage 8 h. 11,2 kW 16,8 kW 22,4 kW
- ACN2,25 ~230 2250 752 570 159 100
Maximum output 770 W 1100 W 1410 W
— ACN3 ~230 3000 982 570 159 130
Minimum output 245 W 330 W 495 W
Average life 15,5h 15,4 h 15,5h
Total weight 70 Kg 100 Kg 130 Kg
Weight without bricks 14 Kg 19 Kg 24 Kg
Number of bricks 8 12 16
11 Beige front panel.
e Black grid aluminium top.




ANB GROUP 7 - Industrial heating units

Models as per catalogue: 990 / NTC-9804 7.3 - Air heaters

MULTI USE ELECTRICAL AIR HEATERS. ANB MODELS: MOBILE OR WALL INSTALLATION

Model ANB3,6 is only for mobile use or fixed installation at 1'8m minimum height. The rest of the range of ANB air heaters are for mobile use or fixed installation at
any height of the wall. If the ANB air heater is used as mural, it will fix on with the corresponding accessory. The wall fixing accessory allows the heater to be
orientated in any direction thanks to its rotaring capability up to 180°

e The ANB electric air heater complies with EN 60335-1 norm and its correspondent 2-30.

e The ANB is a Class | electrical apparatus.Model ANB3'6 is monophase supply with earth
connection. Model ANB3'6SN and ANBG6SN is three-phase supply with earth connection.
Models ANB3'6B, ANB6, ANB9, ANB12 and ANB17 are three-phase supply with neutral and
earth connection.

¢ The ANB can be used as a mobile unit or as a fixed unit at any height of the wall

It allows the heat to be directed vertically or horizontally with the wall fixed accessory.

» The ANB range is accredited by the prestigious laboratories of certification LGAI and TUV in
which they incorporate their respective brands, with the exception of models ANB3'6SN,
ANB3'6B and ANB6SN.

General characteristics

* Wide operation possibilities that allow optimisation according to working conditions: from one
to three heating stages plus one single ventilation function

¢ Room temperature selector. (Max approx. 39 °C)

¢ All models with hose cable (Long. 1’7 ms ANB3'6 - 6 - 9 and long. 2’1 m ANB12 - 17) and attachment plug type CETAC for the three-phase models and Schuko
type of 16 A for model ANB3'6.

e 5 Vertical positions.

* The wall fixed accessory allows horizontal directioning of air heater in any direction owing to its capacity of swivelling 180°
¢ Manual reset over-temperature switch-off.

¢ Protecting grids that eliminate the risk of direct contact with the fan or indirect contact with the heater shield.

* Automatic function that eliminates the inertial heat of heating elements.

e Internal insulation chamber.

Heating power Operation Weight in Kg
Air flow Sound
moh operaing SN 0 K ® o0 o000
Model voltage level
(free Kw Kcal/h v eve 13 2/3 Full No case Case
discharge) db Stop Ventilation Heating Heating Heating
power power power
ANB3,6 210 3,6 3100 ~230 =50 2400 W 3600 W 8,3 9,7
ANB3,6SN 210 3,6 3100 3 ~ 400 =50 = = 1200 W 2400 W 3600 W 8,3 9,7
o o
ANB3,6B 210 3,6 3100 3N ~ 400 ~50 ® B 1200 W 2400 W 3600 W 8,3 9,7
ANB6SN 465 6 5160 3 ~ 400 =50 qé qé- 2000 W 4000 W 6000 W 10,5 13,2
ANB6 465 6 5160 3N ~ 400 ~50 ‘3, ‘S, 2000 W 4000 W 6000 W 10,5 13,2
c =
ANB9 975 9 7740 3N ~ 400 =~45 'g g 3000 W 6000 W 9000 W 11,95 15,05
ANB12 1390 12 10320 3N ~ 400 =50 ;8 § 4000 W 8000 W 12000 W 17,75 22,55
ANB17 1390 17 14620 3N ~ 400 =50 5666 W 11333W 17000 W 18,7 23,5
Model Dimensions in mm E
ode A B € D E F G : -

ANB3,6 220 338 172 349 274 445 1700
ANB3,6SN 220 338 172 349 274 445 1700
ANB3,6B 220 338 172 349 274 445 1700
ANB6SN 268 388 192 360 324 470 1700
ANB6 268 388 192 360 324 470 1700
ANB9 320 440 192 408 374 545 1700
ANB12 366 486 285 470 420 625 2100
ANB17 366 486 285 470 420 625 2100

Long. util
de cable

WALL FIXED ACCESSORY FOR ANB MODELS

The wall fixed accessory will allow you to easily ° °
install your ANB blow heater on the wall of your
premises. Its 180° horizontal turning support

together with the 5 different vertical orientation O—F
positions allows the current of hot air supplied by M‘E: = | o
the ANB to be directed in the direction that you I

180

want. ANB3,6/ ANB6 / ANB9 = 215 ° °
ANB12/ANB 17 = 245 100
- 200
e Weight in Kg o/
Code Description o —
No case Case g

Wall fixed accessory for ANB3'6,
ANB3'6SN,ANB3'6B, ANB6, ANB6SN and ANB9

129130000 Wall fixed accessory for ANB12 and ANB17 1,02 1,29

129098000 1,06 1,21




GROUP 7 - Industrial heating units RMO / RMOB

7.3 - Air heaters Models as per catalogue: 001 / NTC-9802

ELECTRICAL AIR HEATERS. MODELS RMO and ROMB. MURAL HIGH LEVEL FIXED INSTALLATION
High level fixed installation: Is a installation with a level not lower that 1,8 m above ground level, according to EN-60335-2-30.

General characteristics
* Fixed device high level wall installation.

¢ Advanced design casing, finished with paint
dried at 150 °C.

* By means of a simple action on the side handle
you can vertically orientate the heater in four
fixed positions.

¢ Protective front grill.

¢ Silent ventilator.

¢ Hot or cold air indicator.

* Safety manual reset thermostat.

¢ Ventilator motor integrated in the cabinet, with
protective mesh preventing acces to blades.

* Integrated earth connection.

e Maximum room temperature recommended: 40 °C

e The RMOB models incorporate an automatic function that after air
temperature thermostat or safety thermostat shutdown, keeps the fan running
while the heating elements are still hot.

¢ The complete range of RMO electric unit heaters, excepting models RMO4

¢ All models, except the RMO4 and RMOA4A, are fitted with air temperature and RMO4A, allows a wide range of tailor-made automatic functions to be
thermostat connection and switch operation connection. programmed using the junction box:

* RMO4 and RMO4A models are fitted with connection cable 1100 mm long. - Temperature control using a external air temperature thermostat.

¢ The RMO range incorporates NiCr wire alloy spiral batteries. (Consult our catalogue Division Forcosa n? 927)

* The RMOB range incorporates stainless steel tubular elements batteries. - Control of working times using a timer.

(Consult our catalogue Divisién Forcosa n® 927)
- Control of various air heaters through one single device...

MODELS RMO
Air flow Heating power " . Sound Operation
Code mdh ( )‘(;J;::gagng pressure & ‘\& Voltage change Rec%n;rs;\ded Weight
(free KW Kcal/h y 9 level & « options nelg Kg
. o &P QD in mts.
discharge) db % < 12 ¥ 90 & ge
RMO4 430 3,6 3100 ~230 =50 3 Yes 1,8 1,8 - 1,8t02 7,7
RMO4A 430 3,6 3100 2 ~ 400 =50 3 Yes 1,8 1,8 - 1,8t02 7,7
~ 230
RMO6 690 6 5160 3~400 A =50 2 Yes 6 o 3~230 A 1,8t02,2 9,7
3~400 A
3~230 A
RMO9 875 9 7740 3~400 A =55 2 Yes 9 - 3400 A 2t025 16,6
3~230 A
RMO13,5 1490 13,5 11610 3N ~ 400 A ~60 2 Yes 13,5 o 3~400 A 2t0 83 23,8
3N ~ 400 A
3~230 A
RMO18 1490 18 15480 3N ~ 400 A =60 2 Yes 18 o 3~400 A 2t0 3 24,3
3N ~ 400 A
MODELS RMOB
Air flow Heating power . Sound Operation
Code mh ) ‘?jfaragng pressure & ¢ Voltage change Rec%";rﬁ:'ded Weight
(free KW Keal/h g level *@9 < options neig Kg
. ca \' S o 2 D in mts.
discharge) db 2 < 12 € 90 30
~ 230
RMOB6 690 6 5160 3N ~ 400 A =50 2 Yes 6 o 3~230 A 1,8t02,2 10,9
3N ~ 400 A
RMOBY 875 9 7740 3N-~400A <55 2 Yes 9 - 3~230 A 21025 18,1
3N ~ 400 A ’ ’
RMOB13,5 1490 135 11610  3N-400A =61 2 Yes 135 - 3~230 A 2103 26
b b J 3N ~ 400 A
RMOB18 1490 18 15480  3N~400A =61 2 Yes 18 - HELEY i 2103 26,5
3N ~ 400 A ’
(*) The electric air heater is supplied connected to the operating voltage indicated. See table for options for change voltage
Dimensions of the air heaters RMO and RMOB
c A Dimensions in mm
G Code
\ M A B c D E F G H
‘ T ‘ RMO4 302 245 209 398 319 371 274 217
ﬂ]ﬂﬂﬂﬂﬂ[ o= RMO4A 302 245 209 398 319 371 274 217
@ u E o RMO6 / RMOB6 302 245 260 398 319 371 274 217
! RMO9 / RMOB9 400 288 380 442 319 469 371 257
‘ SOV RMO13,5/RMOB13,5 412 383 443 540 382 481 336 228
D | ‘ F RMO18/ RMOB18 412 383 443 540 382 481 336 228
WALL SUPPORT FOR RMO and RMOB
[40 200 ele Code Description
° ° /Qe,s 129475000 Wall fixed accessory for RMO and RMOB ranges
(=]
NS A |, // NOTE: Wall support kit includes all necessary accessories for its installation
~— o E
E} 3
20 230
190 e/c




GROUP 3 - Electric process heating equipment suitable

for hazardous areas
3.5 - Air heaters

ELECTRIC AIR HEATERS, FUH RANGE
Descripcion
The FUH range of flame proof electric unit air heaters offer a Hazardous Area, space heating solution, for large

premises requiring high heating capacity. They are certified for use in Zone 1 and Zone 2 areas where the
flammable atmosphere is a Group lIA, IIB or IIC Gas

Typical Applications

¢ QOil Refineries ¢ Offshore Platforms
¢ Petrochemical Plant ¢ Ammunition Stores
¢ Coal Mines ¢ Sewage Plants

¢ Paint Stores
General characteristics
IP_  Efficient liquid to air heat exchanger
,-.-' e Over-temperature protection
14 ¢ Adjustable angle outlet louvres.
,' * Optional, integral room temperature control thermostat.
i e Certification: Certificado ATEX EEx"d” [IC T3, segun EN 50014 y EN 50018
¢ Heating elements: Rod type heating elements comprising 80/20 Nickel chrome resistance wire,
r compacted high purity Magnesium Oxide insulating powder and encased in Incoloy 825 metal sheath.
¢ Controls: Liquid temperature control thermostat. Liquid temperature, manual reset, safety thermostat.

1 l Optional: Return air temperature control thermostat
- [ ¢ Voltage: Heater and Motor - Standard 3 phase (4 wire) supplies, with possibility of connecting from
5-( / 3N~380 V to 3N~480 V. In the attached picture the powers corresponding to the assigned voltages.
i Controls - Up to 240v single phase

Standard models

Model Heating power according to supply Air flow Weight
3N-~380 V 3N-~400 V 3N-~415V 3N~440 V 3N-~480 V (mé/h) in Kg
FUH9 7 kW 8,25 kW 9 kW 10 kW 12 kW 1188 120
FUH12 10 kW 11 kW 12 kW 13 kW 16 kW 2463 120
FUH15 13 kW 13,75 kW 15 kW 17 kW 20 kW 2463 145
FUH20 17 kW 18,4 kW 20 kW 23 kW 27 kW 5096 145
FUH30 25 kW 27,5 kW 30 kW - - 5096 145
A B C
L,
rame
B EEx de IIC T4
o
I N S
Dimensions in mm F FroNT F
Model A B Cc D E F G H J 2]
FUH9 610 290 235 900 146 217 187 50 267
FUH12 610 290 235 900 146 217 187 50 267 . 9 ES
FUH15 760 300 260 1052 156 242 192 50 304 =
FUH20 760 300 260 1052 156 242 192 50 304 G J
FUH30 760 300 260 1052 156 242 192 50 304
Wiring diagram 1 L o
z EARTH E~ (GREEN + YELLOW)
SUPPLY & EARTH TO FAN MOTOR 5 % J: ——
E 3 v e TO MANUAL RESET EARTH % 5‘ L1 R = FATH F1 (RED)
£(B (RED) QELCH) EE) OVERTEMPERATURE | __ sa ]
oz v THERMOSTAT z 33 (R [ QEFEUNS
S0 S Z (YELLOW,
i_tlg R WIRE LINKS é EE 2L 1 ] = (EL )
26 A £E Y N JuvPERLINKS |
% Hq Y| Y| Bl B B N ﬁ gz L3]I}  : = ELLE)
5 il - 5 z B N JUMPER LINKS. "
1 F4
= [21<] [=1<] [=[<] [~E5 L Bl N L .
Z - (\.| va c? <‘r N ‘\ ‘\ Z) = 2A HEATER CONTACTOR ’7
=8]8 ]- |40 ]- 4]~ GhE = LI \&\ x
RT A i 5 N = INTER 'CONTACTOR COIL - L _
G| N|| B 2 N FARTH e N ERERE §
® | rmeune T, e [T S sl |,
Z%,EONTACTOR (NIHEREATEREAMIUE THERMOSTAT E 3 % “37
R Y B N (A2) E ikt MANUAL RESET e 4 g @
OVERTEMPERATURE
THERMOSTAT
CLIENTS INCOMING E R Y B
3 PHASE - NEUTRAL SUPPLY - EARTH 2 ’77

TERMINAL RAIL ARRANGEMENT I IR L 0w LS ‘ e
ADDITIONAL EXTERNAL }L FAi P oTor h

HEATER CONTROLS MAY . |
| BE CONNECTED HERE. = L INTERNALEARTH M

i~ HEATING . . ! =
| (REMOVE WIRE LINK I oEATING FAN MOTOR EXTERANAL

‘BiT;N'EENTERWNALS i — o HOUSING / TERMINAL BOX EARTH
ce——ecHg cevent | ‘ ‘
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RIS / CIE

Models as per catalogue: 900

GROUP 7 - Industrial heating units

7.4 - Convectors

THREE-PHASE INDUSTRIAL CONVECTORS, MODELS RIS

General characteristics
¢ Class | electrical device
¢ Zinc-plated steel chassis.

e Connection box in zinc-plated steel with degree protection against
moisture IP54.

¢ If you require, we can supply the RIS industrial convectors with
connection box and chassis in stainless steel.

¢ Metallic stuffing box.

¢ Tubular elements in stainless steel tube AISI 321 or 304 with aluzinc
fin of 25 x 50 mm.

* Models RIS1,5T and RIS3T with three-pole thermostat of control
and safety.

* Hihg resistance to impact, rough handling and water or oil splashes.
¢ Standard voltage 3~230 A 3~400 V A

- 050 =t =Pt =P o S
Standard models . g§g§§§§§§§3§3§g§g§§§§§ R
Dimensions in mm  \yeigh 38383§°8g83§83§g§383§
Code Volts Watts eight 3ionessrtnaaaranasats
A B c in kg b IR I IR I I A S
o SEREEEEREBNSASRENINENG | 8
RIS1,5 3~230 A 3~400A 1500 380 310 290 54
RIS1,5T(*) 3~230 A3~400A 1500 380 310 290 515 If=§'/
RIS3 3-230 A3~400A 3000 620 550 530 7,6 9 2
B
RIS3T(*) 3~230 A 3~400A 3000 620 550 530 7,7 l- A =
= -]
(*) Models with built in thermostat. See characteristics in table - o)
]
P
| 8823380828280338000808  |4)
——
THREE-POLE THERMOSTAT FOR RIS INDUSTRIAL CONVECTORS
Control and safety three-pole thermostat with two Operation as control thermostat with Operation as safety thermostat with
bulbs of ©@6,5x95 and @6,5x29 mm. Code automatic reset. manual reset.
Temperature range Safety temperature
20 A ~230V
15A ~400V 122015000 13 °C to 83 °C +7 °C 115 °C +7 °C

MONO-PHASE INDUSTRIAL CONVECTORS, MODELS CIE

General characteristics

¢ Class | electrical device

¢ Zinc-plated steel chassis

¢ Adjustable aluminium box with degree protection against moisture IP66.

¢ If you require, we can supply the CIE industrial convectors with connection box and chassis
in stainless steel.

¢ Connection cable 3x1,5 mm?2 and 1500 mm long, with connection plug of 16 A type Schuko.
¢ Metallic stuffing box.

¢ Tubular elements in stainless steel tube AISI 321 or 304 with aluzinc fin of 25 x 50 mm.

¢ Hihg resistance to impact, rough handling and water or oil splashes.

¢ Standard voltage ~230 V

Standard models

Dimensions in mm i m— E o <
Code Volts Watts "?’9'9"‘ //l/”
A B c inKg A 3
CIET ~ 230 1000 620 570 550 35 T
CE15  ~230 1500 880 830 810 48 ,,J I,,, —
CIE2 ~230 2000 1120 1070 1050 57 | C | 168 |

[oe]




GROUP 3

- Electric process heating equipment suitable
for hazardous areas

3.4 - Convectors

HOT-AIR CONVECTORS, FAW RANGE

The ‘FAW’ range of hot-air convectors was designed to heat small working areas, storage
areas, or similar applications, located in hazardous areas classed as Zone 1 or Zone 2,
where the flammable atmosphere is Gas Group IIA, 1IB, or IIC.

Common applications

 Aircraft hangers * Petrol service stations
e Chemical plants * Gas facilities

¢ Oil platforms

General characteristics

¢ LCIE Certificate ATEX Ex Il 2 G EEx’e’ IIC T2 to T4, in accordance with EN 50014 and
EN 50019

e Terminal box with damp protection grade IP66 / IP67

¢ Available for temperature classification T2, T3, and T4.

* Ambient temperature range from -20 °C to +60 °C. * Treated-steel or stainless-steel
chassis.

¢ Terminal box: Aluminium box with @20 mm input for cables. Additional cable inputs will be implemented on request.

¢ Heating components: Tubular elements with fins that can be replaced individually, fabricated with NiCr 80/20 alloy resistive wire, compacted magnesium oxide,
and tubular stainless-steel sleeve.

¢ Controls: If necessary, FAW hot-air convectors can be controlled by remote temperature thermostats for use in classified zones.

e Assembly: Valid for floors and walls (wall brackets not included. These must be ordered separately)

¢ Power supply: standard voltages ~240 V single-phase or 3~415 V three-phase.

Grille
‘ o o [5)
3
= o o
' o o o /?

il L i i i
Support I - | - ‘7
Cable entrie i L] —
Terminal box L— c —
Standard FAW models
Compact range. Stainless-steel chassis
Thermal Class T3 — maximum ambient temperature: 40 °C
Code Thermal class Volts Watts N rods Dimensions in mm V\_Ieight
A B c in kg
FAW-C-250-T3 T3 ~240 250 2 350 160 282 5
FAW-C-500-T3 T3 ~240 500 4 350 160 282 6
FAW-C-750-T3 T3 ~240 750 4 615 160 545 6
FAW-C-1000-T3 T3 ~240 1000 4 615 160 545 9

Steel chassis.
Thermal Class T4 — maximum ambient temperature: 40 °C

Steel chassis.
Thermal Class T2 — maximum ambient temperature: 60 °C
Thermal Class T3 — maximum ambient temperature: 40 °C

N2 Dimensions in mm Ne Dimensions in mm

Code Volts Watts s A B c Code Volts Watts s A B ¢
FAW-250-T4 ~240 250 1 1886 160 1785 FAW-250-Tx ~240 250 1 971 160 860
FAW-500-T4 ~240 500 2 1886 160 1785 FAW-500-Tx ~240 500 2 971 160 860
FAW-750-T4 3~240 A 3~415A 750 3 1886 160 1785 FAW-750-Tx 3~240 A 3~415A 750 3 971 160 860
FAW-1000-T4 ~240 1000 4 1886 272 1785 FAW-1000-Tx 3~240 A 3~415A 1000 3 1221 160 1120
FAW-1250-T4 ~240 1250 B 1886 272 1785 FAW-1500-Tx 3~240 A 3~415A 1500 3 1741 160 1640
FAW-1500-T4 3~240 A 3~415A 1500 6 1886 272 1785 FAW-2000-Tx ~240 2000 4 1741 272 1640
FAW-2500-Tx ~240 2500 5) 1741 272 1640
FAW-3000-Tx 3~240 A 3~415A 3000 6 1741 272 1640

Stainless-steel chassis.
Thermal Class T4 — maximum ambient temperature: 40 °C

Stainless-steel chassis.
Thermal Class T2 — maximum ambient temperature: 60 °C
Thermal Class T3 — maximum ambient temperature: 40 °C

N2 Dimensions in mm Ne Dimensions in mm

Code Volts Watts ol B = c Code Volts Watts b B = c
FAW-250-S-T4 ~240 250 1 1886 160 1785 FAW-250-S-T2 ~240 250 1 971 160 860
FAW-500-S-T4 ~240 500 2 1886 160 1785 FAW-500-S-T2 ~240 500 2 971 160 860
FAW-750-S-T4 3~240 A 3~415A 750 3 1886 160 1785 FAW-750-S-Tx 3~240 A 3~415A 750 3 971 160 860
FAW-1000-S-T4 ~240 1000 4 1886 272 1785 FAW-1000-S-Tx 3~240 A 3~415A 1000 3 1221 160 1120
FAW-1500-S-T4 3~240 A 3~415A 1500 6 1886 272 1785 FAW-1500-S-Tx 3~240 A 3~415A 1500 3 1741 160 1640
FAW-2000-S-Tx ~240 2000 4 1741 272 1640
FAW-2500-S-Tx ~240 2500 5) 1741 272 1640
FAW-3000-S-Tx 3~240 A 3~415A 3000 6 1741 272 1640




GROUP 7 - Industrial heating units

7.5 - Hot-air curtains

HOT-AIR CURTAINS, COR MODELS

Keeping doors open leads to considerable energy costs in most buildings. The proper installation of an air curtain can reduce energy lost through open doors by
90%. In addition to the considerable energy saving, the curtains improve the healthiness in the environment and make it possible to keep doors open even in winter,
which makes it easier for customers to go into commercial stores.

COR air curtains come in three lengths of 900, 1200, and 1500 mm, which can be fitted alongside each other to adapt to any door width on industrial or commercial
premises. All the curtains include a remote-control handset.

General characteristics

¢ Metal casing

* Several sizes from 90 to 150 cm
¢ Controlled by microprocessor

* Remote control

¢ High speed

¢ Maximum air renewal

* Low noise level

¢ Single-phase or three-phase supply
voltage of ~220 V and 3~380 V
respectively

Why an air curtain?

Open doors and store entrances create energy loss, as well as causing air-current problems. Installing an air curtain can reduce energy loss and improve comfort
levels. There are three factors that affect the air current passing through an open door:

« Difference between interior and exterior pressure. The difference between interior and exterior pressure can be
eliminated by using balanced ventilation. HEATING

« Difference between interior and exterior temperature. Hot air is less dense than cold air. This means that cold air from
outside penetrates the entrance at the bottom part of the opening, pushing the hot air outside through the top part of |
the opening. This exchange of air is caused by thermal currents and is due to the fact that masses of cold and hot air

have different densities. 0.01m

* Wind speed against the opening. The flow of air passing through the entrance is strengthened by the effect of the wind.
If we were to assume that the wind blows uniformly through the entire opening, after a while, the store would have an 0,5 m
overpressure so great that the air current would be limited to what is filtered outside through the cracks in the buildings. 10
,0m

FITTING AIR CURTAINS

An air curtain creates an effective barrier at the entrance, preventing cold air penetrating from the outside. The airspeed 1,5 m
of the curtain must be enough for the resulting air to be directed downwards. The air curtain should be placed so that a

small part of the air current is directed outside the opening, while the rest blows inside. In this way, the cold air outside 2,0 m
stays outside of the barrier, while the warm air inside stays inside.

2,5m 2,5m
POSITION ’ P
For the best possible result, the air curtains must be fitted as close as possible to the opening, and should take up the 3,0m 2,0m/s
entire width of the entrance. Height Air speed

POTENTIAL ENERGY SAVING

The potential energy saving depends on the height of the door. Measurements show that when doors up to 3.5 high are used, the air curtains reduce energy loss
by about 90%. For doors higher than 3.5 m, the savings decrease consistently in proportion to the height of the door. For doors 7 m high, the potential energy saving
is reduced to approximately 30%. The following graph shows the correlation:

Normal energy saving with hot-air curtain 4m
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The graph shows us that by fitting air curtains on a 5 m high door it is possible to reduce
energy loss by approximately 75%.

Saving (%)

Fitting hot-air curtains
Standard models

f|A°i:v Heat Supply Output  applicable  Ventilation Heating Noise ~ Dimensions in mm Net
Code Model e power voltage speed height cor Control level . . weight

(me/h) (KW) v (mi/s) (m) W i (dB) Height Width Depth kg

EC06414 CORMO001 912 6 ~230 6,5 3 120 6120 = 55 221 900 183 15,5
£

EC06415 CORMO002 1280 7,2 ~230 6,5 3 180 7380 s 57 221 1200 183 19,5
EC06416 CORMO003 1670 9 ~230 6,5 3 250 9250 -g 59 221 1500 183 23,5
EC06417 CORTO001 912 6 3 ~ 400 6,5 3 120 6120 ; 55 221 900 183 15,5
EC06418 CORT002 1280 7,2 3 ~ 400 6,5 3 180 7380 % 57 221 1200 183 19,5
EC06419 CORT003 1670 9 3 ~ 400 6,5 3 250 9250 T 59 221 1500 183 23,5




IRC/IM

Models as per catalogue: 900 / NTC-0002

Usual applications
* Heating of interior spaces

e Veri high premises.

* Areas requiring localized spot heating (workplaces, changing-rooms, etc)

GROUP 7

- Industrial heating units

7.6 - Panels with infrared emitters

The infrared has the property of passing through air without being absorbed and without transforming into heat until inciding with the surface of the bodies exposed
to the radiation. That is why screens with infrared emissions are often the ideal solution for heating veri high premises or else providing heat to enclosed areas.

¢ Industrial drying up to ambient temperature of maximum 60 °C.
¢ Heat curtains for doors
¢ Generally, whenever infrared radiation is recommendable.

PANELS WITH INFRARED EMITTERS FOR HIGH LEVEL FIXED

INSTALLATION, MODELS IRC
General characteristics

installation)
Zinc-plated steel chassis

element.
Metallic stuffing box.

Heating element in stainless steel tube
AISI 321 or 304L, thermal insulation with
steel chassis.

Additional support in zinc plated steel, ref
IRS.

End bores for ceiling attachement.
Standard voltage ~230 V

Class | electrical device with minimum installation height at 1'8 m (high level

Polished aluminium reflector to ensure good diffusion of heating
Chrome-plated steel protective grill to prevent accidental contact with the heating

Dimensions in mm Electricfor's

Spectral field Weight

o Zhll
K
) Bl
Cold
zone
IRR1 480
,40_15_J IRR2 975 }
IRR3 1476

PANELS WITH INFRARED EMITTERS, MODEL IM

General characteristics

Polished aluminium reflector to
ensure good diffusion of heating

Chrome-plated steel protective grill
to prevent accidental contact with
the heating element.

Class | electrical device
Degree protection against moisture

IP44
.
Code Volts Watts
IM3,6 ~230 3600

The IM3'6 model includes the transportable trolley

Code Volts Watts constructive N
A B et thermic class inKg
IRC1 ~230 1000 545 500 1,6 to 8 um - 1,4
IRC2 ~230 2000 1045 1000 1,6 to 8 um = 2,3
IRC3 ~230 3000 1545 1500 1,6 to 8 um - 3,3
IRR1 ~230 1000 T-700-T 0,16
IRR2 ~230 2000 Heating elements spare parts T-700-T 0,29
IRR3 ~230 3000 T-700-T
IRS Adjustable mobile support composed of 2 pieces, 1 per model -
Aeating element. Dimensions in mm
3 |
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Q
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Connection cable HO5RN 3x1'5 with
1500 mm long, with 16A connector
Schuko type

Safety thermostat with manual reset

You can orientate the emitter with
four fixed positions by means of a
simple action to the side handle (see
figure)

Standard voltage ~230 V

Spectral field Weight
wavelength in Kg
1,5a7 um 14,6

Heating element spare part

808
913

Code Description Volts Watts "!’3'9"‘
in Kg
IMR3,6 Heating elements spare parts ~230 3600 0,68

Earth connection
Long 560 mm
Silicon cable

Long 530 mm

Vulcanized hoods @12 mm
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GROUP 7 - Industrial heating units AMP / AMF / ACT /

DS/DC

HAND DRYER WITH PUSH BUTTON COMMAND, AMPO3 Dimensions, model AMPO03
MODEL AMP03 B
Technical data

¢ Ref. Standards EN 60335-1 EN 60335-2-23 EN 55014-1 EN 55014-2
EN 61000-3-2 EN 61000-3-3

7.7 - Hygiene products

i o
e Power supply ~ 230V (50 /60 Hz) = &
* Power 1500 W
* Thermic protection on the motor 108 °C (MR)
« Thermic protection on the heating element 120 °C (MR) \ ¥
* Degree protection against moisture IP 21
¢ Insulating class Clase Il 206 133
e Air flow 1450 dm?¥min 87 m3h
¢ Air velocity 11 m/sec
* Air temperature 67 °C at 10 cm
* Noise level 75 dB (at 1 m) AMFO04 Dimensions, model AMF04
e Timer 50 seg + 10%
HAND DRYER OPERATING BY INFRARED SENSOR,
MODEL AMF04 °
Technical data &
* Ref. Standards EN 60335-1 EN 60335-2-23 EN 55014-1 EN 55014-2
EN 61000-3-2 EN 61000-3-3
e Power supply ~ 230V (50/60 Hz)
* Power supply 1500 W
¢ Thermic protection on the motor 108 °C (MR) 206 133
¢ Thermic protection on the heating element 120 °C (MR)
¢ Degree protection against moisture IP 21
« Insulating class Clase || Code Description Volts Watts
e Air flow 1450 dm3/min 87 m3/h Hand dryer with push-button
* Air velocity 11 m/sec AMPO3 o mmand e
* Air temperature 67 °C at 10 cm Hand dryer operated by
* Noise level 75dB (at 1 m) AMFO4 4t ared sensor ~230V 1500w
NOZZLE HAIR DRYER, MODEL ACT10 ACT10 Dimensions, model ACT10

Technical data 133

¢ Ref. Standards EN 60335-1 EN 60335-2-23 EN 55014-1
EN 55014-2  EN 61000-3-2  EN 61000-3-3
e Power supply ~ 230V (50/ 60 Hz) N
* Power supply 750 W &
¢ Thermic protection on the motor 108 °C (MR)
¢ Thermic protection on the heating element 120 °C (MR)
¢ Degree protection against moisture IP 21
¢ Insulating class Clase Il L
e Air flow 6000 dm3/min 36 m¥%h
¢ Air velocity 5 m/seg
e Air temperature 71°Ca10cm
* Noise level 72dB (a1 m) 3
o
Code Description Volts Watts
ACT10 Nozzle hair dryer ~230V 750 W
LIQUID SOAP DISPENSER, MODEL DS008 PAPER TOWEL DISPENSER, MODEL DC009
Technical data Technical data
¢ Manual operating. * Manual operating
e Capacity 1 Lt. e Capacity paper towel: 600 Units.
Dimensions, - Dimensions,
model DS008 - | model DC009
130 65 Code Description
T i r DS008 Liquid soap dispenser
DC009 Paper towel dispenser
wn
<
o £ ﬂ
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Models as per catalogue: 841

“CFOR”

General characteristics

a pressure of 60 Kg/cm?

GROUP 8 -

HIGH HEATING DENSITY ELECTRIC HEATING
CARTRIDGES, MODELS IN mm.

* Stainless steel tube AISI 321 ground and calibrated, welded bottom, sealed to

* Resistance of 80-20 Nickel-Chrome wire, melting point 1400 °C
e Highly compacted electromelted magnesium oxide.
* Braided nickel cables, covered with siliconized fiber glass flexible from inside,

250 mm long except thermocouple cables which measure 1000 mm.

e Cold zones: According to diameter, 6 to 12 mm on the connection side, and

4 to 8 mm on the welded bottom side.

e Standard voltage ~230 V.

Diameter
in mm

Length
inmm
30
40
50
60
80
6,5 100
130
160
180
200
250
40
50
60
80
100
130
160
180
200
250
40
50
60
80
100
130
160
180
200
250
40
50
60
80
100
12,5 130
160
180
200
250
300
40
50
60
80
100
16 130
160
180
200
250
300
50
60
80
100
130
160
180
200
250
300
Heating density

10

20

125-170
100-160-200
220
250-350
250-350
350-400
250-350-400

100-125-140
160-180-200
180-200-250
250-315
200-315
250-300-400
300-400-500
300-400-500
100
100-125
125-170
100-150-160-200
125-150-220-250
250-315-350
160-315-400-500
300-500
250-300-400-500
200-400-630
100
100-150-160
125-160-200
150-200-250
250-315-400
350-400
400-500
500-670
500-630-800
630-800-900
600-1000
100-160
160-200
160-200-250
250-280-315
350-400-500
400-500-630
500-630-800
600-850
500-800-1000
800-1000-1250
1000-1250-1500
200-250
200
315-350-400
400-450-500
500-630
800-1000
1000
800-1000-1250
1000-1250-1600
1000-1250-1600
6to 11 W/cm?

Tolerances

¢ Length:

Diameter: -0,02 mm

-0,08 mm

Upto 130 mm —
From 160 mm — + 1,5% of the total length

100
100-125-150
125-170-180

200-250
220-250-315
300-350-400

400

400

500

500

100-140
125-160
160-200-220
250-280-315
280-315-400

400

400

500

125-160-165
165-200
200-250

220-250-300-315

315-350-400

400-500-630

600-630-750-800
600-800
600-630-1000
800-1000
160-200
200-250
250-315
315-400
500-630
500-630-800
630-800-1000
800-1000
900-1000
1000-1250-1500
1250-1500
200-250
250-315
315-400

400-500-630
630-800
700-800

900-1000-1250
1000-1250
1250
1600-2000
1800-2000
315-400
315-400-500
500
630-800
900-1000-1250
1250
1250-1600
1600-2000
2000-2500
2000-2500
12 to 19 W/cm?

+2mm

Cartridge type elements
8.1 - CFOR high heating density electric heating cartridges

L | ')j_-‘1 S——
E -

e If you require, we can supply heating cartridges according to your

specifications:

- Diameters

- Lengths

- Connections: On the basis of nickel wires leading from the cartridge, other
executions may be provided, such as fixed connection strips, special
cables, connection elbows, flexible metal tube, sealed connections, etc.

- All cartridges may be supplied with built-in Fe-Co themocouple.

With built-in
Watts Fe-Co thermocouple
160-200-300
125 165 200 200
160 200 250 200
200 250 315
280-300-315 350
350-400 350
160 200 250
200 250 315 315
250-280 315-350 350
350-400 315
200 250 315-400
250 315 400-500 250
315-350 400-450 500
400-500 630 400
500-560 630-700 850 560
750-800 1000 500-1000
630
1600
250 315 400
315 400 500
400 500 315
500-630 800
800 1000 800
1000 1250
1250
1250 670
1500
2000
315 400 500
400 500 630
500 630
800-850 1000
1000 1250
1000 1400 1800
1600-1800
1500-1800
2000 2000
630 800
800 1000-1250
1000-1250 1400-1600 1800
1400 1800 2200
1800 2200
1800
2500
2000
20 to 24 W/cm? 25 to 29 W/cm? >30 W/cm?2




GROUP 8 - Cartridge type elements

8.2 - TH high heating density electric heating cartridges

Models as per catalogue: 841

"TH" HIGH HEATING DENSITY ELECTRIC HEATING CARTRIDGES,
MODELS IN mm. /
General characteristics M

¢ Stainless steel tube AISI 321 rectified and calibrated, welded bottom, sealed to a pressure of 60 :
e \

¢ Resistance of 80-20 Nickel-Chrome wire, melting point 1400 °C T

¢ Highly compacted electromelted magnesium oxide.

* Braided nickel cables, covered with siliconized fiber glass, clamped with stainless tubular
terminal on pure nickel wires that lead from the cartridge, 250 mm long, except thermocouple ,
cables which measure 1000 mm.
e Cold zones: According to diameter, 6 to 12 mm on the connection side, and 4 to 8 mm on the
welded bottom side.
¢ Standard voltage ~230 V. -

* |f you require, we can supply heating cartridges according to your specifications:

- Diameters
- Lengths

- Connections: On the basis of nickel wires leading from the cartridge, other executions may be
provided, such as fixed connection strips, special cables, connection elbows, flexible metal
tube, sealed connections, etc.

- All cartridges may be supplied with built-in Fe-Co themocouple.

D_iameter I_.ength Watts With built-in
in mm in mm Fe-Co thermocouple
40 100 125 160-175 200 100
50 100 160 200 250 200
6,5 60 125 200 250 315
80 125 180 280 350
100 160 220 350 350
40 100 160 200 250
50 125 200 250 315
8 60 100 140 220 280 350
80 160 200 315 400
100 180 280 400
130 250 400
40 100 125 200 250 315 200
50 100 160 250 315 400 250
60 125 180 315 400 500 400
10 80 160 250 400 500 630 250
100 220 350 560 700 850
130 315 500 800
160 400 630 400
40 100 160 250 315 400
50 100 200 315 400 500
60 125 200 315 400 500
125 80 200 315 500 630 800
’ 100 250 400 630 800 1000
130 400 630 1.000 1250
160 500 800 1.250
200 630 900
40 100 250 315 400
50 160 250 400 500 630
60 160 250 400 500 630
80 280 400 630 800 1000
16 100 350 500 800 1000 1250
130 500 700 1.100 1400 1800
160 630 900 1.600 1800
200 800 1250 2.000
250 1000 1600
300 1250 1800
60 200 315 500 630 800
80 350 500 800 1000 1250
100 450 630 1.000 1400 1600
20 130 630 900 1.400 1800 2200
160 800 1100 1.800 2200
200 1000 1600 2.500
250 1250 2000
300 1600 2200
Heating density 8to 11 W/cm? 12to 19 W/cm?2 20 to 24 W/cm? 25 to 29 W/cm? 30 to 35 W/cm?
Tolerances
¢ Diameter: -0,02 mm

-0,08 mm
e Length: Upto130mm — +2mm
From 160 mm — =+ 1,5% of the total length




GROUP 8 - Cartridge type elements

Models as per catalogue: 841 8.2 - TH high heating density electric heating cartridges

"TH" HIGH HEATING DENSITY ELECTRIC HEATING CARTRIDGES,
MODELS IN INCHES.
General characteristics

¢ Stainless steel tube AISI 321 rectified and calibrated, welded bottom, sealed to a pressure of 60
Kg/cm?

¢ Resistance of 80-20 Nickel-Chrome wire, melting point 1400 °C
* Highly compacted electromelted magnesium oxide.

* Braided nickel cables, covered with siliconized fiber glass, clamped with stainless tubular
terminal on pure nickel wires that lead from the cartridge, 250 mm long, except thermocouple
cables which measure 1000 mm.

¢ Cold zones: According to diameter, 6 to 12 mm on the connection side, and 4 to 8 mm on the
welded bottom side.

¢ Standard voltage ~230 V.
¢ |f you require, we can supply heating cartridges according to your specifications:

- Diameters
- Lengths

- Connections: On the basis of nickel wires leading from the cartridge, other executions may be
provided, such as fixed connection strips, special cables, connection elbows, flexible metal
tube, sealed connections, etc.

- All cartridges may be supplied with built-in Fe-Co themocouple.

oi o Length With built-in
iameter in inches In inches Watts Fe-Co
thermocouple
11/2" (38,1)* 100 125 160-175 200 100
14 2" (50,8) 100 160 200 250 200
Nominal diameter: 6,35 mm 21/2" (63,5) 125 200 250 315
Real diameter: 6,22 mm 31/4" (82,55) 125 180 280 350
4" (101,6) 160 220 350 350
11/2" (38,1)* 100 160 200 250
2" (50,8) 125 200 250 315
516" 21/2" (63,5) 100 140 220 280 350
Nominal diameter: 7,93 mm
Real diameter: 7,87 mm 31/4" (82,55) 160 200 315 400
4" (101,6) 180 280 400
5 1/4" (133,35) 250 400
11/2" (38,1)* 100 125 200 250 315 200
2" (50,8) 100 160 250 315 400 250
E E 38" 21/2" (63,5) 125 180 315 400 500 315
g— [S) Nominal diameter: 9,52 mm 3 1/4" (82,55) 160 250 400 500 630 400
: Real diameter: 9,4 mm 4" (101,6) 220 350 560 700 850 350
‘é 5 1/4" (133,35) 315 500 800
B 61/2" (165,1) 400 630
S 11/2" (38,1)* 100 160 250 315 400
§ 2" (50,8) 100 200 315 400 500
2 21/2" (63,5) 125 200 315 400 500
§ e 31/4" (82,55) 200 315 500 630 800
° Nominal diameter: 12,7 mm
E Real diameter: 12,57 mm 4" (101,6) 250 400 630 800 1000
5 1/4" (133,35) 400 630 1.000 1250
61/2" (165,1) 500 800 1.250
8" (203,2) 630 900
11/2" (38,1)* 100 250 315 400
2" (50,8) 160 250 400 500 630
21/2" (63,5) 160 250 400 500 630
31/4" (82,55) 280 400 630 800 1000
LA 4" (101,6) 350 500 800 1000 1250
Nominal diameter: 15,87 mm
Real diameter: 15,75 mm 5 1/4" (133,35) 500 700 1.100 1400 1800
61/2" (165,1) 630 900 1.600 1800
8" (203,2) 800 1250 2.000
10" (254) 1000 1600
12" (304,8) 1250 1800
Heating density 8to 11 W/ecm2 12to 19 W/cm2 20 to 24 W/cm?2 25 to 29 W/cm? 3\?\,};:25
Tolerances
¢ Diameter: -0,02 mm
-0,08 mm

e Length: Upto130mm — ==2mm
From 160 mm — =+ 1,5% of the total length




GROUP 8 - Cartridge type elements

8.3 - Extra-long monotube heating elements

EXTRA-LONG MONOTUBE HEATING ELEMENTS, MODELS CM

General characteristics

The extra-long monotube heating elements support a surface temperature of up to 600 °C maximum.
The maximum working temperature is directly related to the heating density (in this case up to 12’2 W/cm?) and the maximum ease of fit of the hole where it is lodged
in the heating element. Thus, we can say that the greater the working temperature, the better the fit should be.

In the case of the monotube heating elements, for a working temperature in the mould of 400 °C it will be necessary to make a hole with minimum tolerance H11
(+0 +0’09 mm). For more information consult our catalogue n°® 841, Graph 1.

General characteristics

B

¢ Stainless Steel tube with TIG welding. Q _ﬂh

¢ Tube laminated and calibrated WITHOUT shaving. N e~

¢ Tolerance in tube @10 -0,02 -0,09 mm. 15/Cold Cold 50
* Braided nickel cables, covered with siliconized fiber glass, clamped with Qld zone old zone
Length 'm,

stainless steel tubular terminal on pure nickel wires that lead from the
cartridge, 250 mm long.
« Insulated with electromelted and lamination-compressed magnesium oxide. ~ Tolerances
* Ni-Cr 80/20 Resistance coil. ¢ Diameter: -0,02 mm e Length: +0%
 Standard voltage ~230 V. -0,09 mm -2%
¢ If you require, we can supply monotube heating elements of @10 mm up to
1300 mm length. Also to order on other voltages..

Code . Dimensions in mm Watts W/em?2 Electricfor's. constructive VYeight

Diameter Length thermic class in Kg

CM10x250-800 10 250 800 12 T-600-T 0,08
CM10x300-1000 10 300 1000 12 T-600-T 0,11
CM10x350-1200 10 350 1200 12 T-600-T 0,15
CM10x400-1400 10 400 1400 12 T-600-T 0,13
CM10X500-1750 10 500 1750 12 T-600-T 0,17
CM10x600-2100 10 600 2100 12 T-600-T 0,20
CM10x750-2750 10 750 2750 12 T-600-T 0,25
CM10x1000-3500 10 1000 3500 12 T-600-T 0,33

NEVER-SEEZ® LUBRICANT
General characteristics

120 gr. tins of NEVER-SEEZ lubricant, which simplifies the installation and removal of the cartridges while enhancing thermal conductivity.
NEVER-SEEZ® lubricant prevents formation of oxide and galvanic rust, seizures and corrosions in tools and metal parts. Applied to the
metal parts, it prevents imperfections and dead periods due to repairs

VERY IMPORTANT: Do not use on cartridges with unwelded cap or when the cartridges are to be installed with the connections facing
down. Do not moisten within 10 mm of the connections as this could contaminate the whole insulation.

Code: 580000000

o578l 18138 B8 | i B GUIDELINES FOR OBTAINING OPTIMUM PERFORMACE IN HIGH HEATING

EI:II. 0,15 g0 Jeost | | [ ] 111 DENSITY ELECTRIC HEATING CARTRIDGES

0.20% ADJUSTMENTOR | * Strategically select the location and number of cartridges to be installed with a view to obtaining

i TV T T CLEARANCE IN MM a good distribution of heating. Take these three factors into consideration:
| | 1. Heat rises
50 £ TXTXT A T (T G R T 2. At equal distances, heat concentrates in the center because there is no lateral dissipation.
0225 | 3. For the same reason, the outer edges of the periphery are heated less, above all if the block
| N \ 4 O B to be heated is not insulated from the outside.

Hoanl NNCISIN IV I i S 35 S B | e Try to choose cartridges of 8 to 11 W/cm? range or, at most, of the 12 to 19 W/cm? range, and
E | install them in scratch-free boreholes with a tolerance of H7.
- e Consider using cartridges of @3/8” or @10 mm, they provide the highest performance at the
L] lowest price.
3 3 * In event it is necessary to use cartridges of over 20 W/cm?, carefully follow (applying safety
a margins, if possible) the assembly instructions
"EJ * To simplify the insertion-adjustment and withdrawal of the cartridge, the borehole should have an
= 30 { b e Lk outlet. The lubricating compound NEVER-SEEZ®, which withstands a temperature of up to 1100
[=] | °C, also simplifies installation and removal in addition to improving thermal conductivity.
E ' B B | * Do not leave the cables inside the housing or leave the heating zone outside of the housing since
= B, the connections of the element could burn out.
E 104 e S Heo e * Protect the unwelded end and the connections against liquids, moisture, metallic particles,

plastics, etc, which could produce leakage currents. Likewise, protect the cables against
vibrations and mechanical friction.

e The temperature detection probe should be set at a maximum distance of 10 mm from the
cartridge. It is recommended to use P.I.D. control temperature. Consult our catalogue pages n®
98, 99 and 100

WORKING TEMPERATURE * The minimum distance between the cartridges is equivalent to two diameters.

I \ Example

\ An aluminium block should be heated to 250 °C. The required heating is of 500 W; for measurement

\ reasons, only two cartridges of 250 W, @10 x 80 mm may be installed. These cartridges are within

\ the range of 12 to 19 W/cm?, so applying a density of 20 W/cm? in Graph 1 and a safety temperature

\ of 400 °C for the part to be heated, we find that the tolerance or adjustment could be 0.25. However,

\ — the borehole is made with a precision as per ISA H7, so the adjustment calculation is as follows:
OHITNG

- Hole diameter: 10;%1018 , 0 the maximum diameter may be @10.018 mm.

- Cartridge diameter: 10 28383 , 0 the minimum diameter may be @9.92 mm.

! - Maximum adjustment or clearance: 10.018 - 9.92 = 0.098 mm. We round off to 0.10 mm
T According to Graph 1, between 0.25 and 0.10 there is a safety margin of 300 °C. The maximum load
(11

of W/cm? at 400 °C with an adjustment of 0.10 mm would be 45 W/cm?2, and since we have chosen

% from 12 to 19 W/cm?, we are covered by over 25 W/cm?2.
ADFATAMENT 0090
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RCFR / RCFRC / RCFRR

GROUP 9 - Clamp type elements

9.1 - CFOR high performance shapeable elements

“CFOR” HIGH PERFORMANCE ANNEALED STRAIGHT TUBES FOR FORMATION OF NOZZLE CLAMPS, MODELS RC

General characteristics i
RCFR heating elements are compressed ones, of high calorific density, lineal and of reduced
section. These elements are available straigh

* These include Fe-Co thermocouple the measuring point of which is insulated from the
mass and situated about 5 mm from the end of the element.

e Maximum temperatures: 750 °C at the sheath.
200 °C at the connections.

e Connections: Nickel wires of 0.75 mm . PTFE insulation,
covered with fiber glass sheath

e Thermocouple connection: Cable compensation indicated by color:(-), blue; (+), red.
PTFE insulation

* Protection for connections: Cover with fiber glass sheath

¢ Standard voltage: ~230 V

¢ |f you require, we can supply these elements curved in a spiral shape or other shapes
according to your specifications. When requesting the bending operation, state this code
and specify the inside @, dimension A, and the drawing number, if any.

Usual applications

Their capacity of being formed cold, mechanically or manually, allows heating of highly diverse pieces, being especially used in heating of injection nozzles in the
plastic industry.
Other applications: mechanical industry, packaging industry (sealing, soldering). Railways (protection against freezing in carriage couplings).

™ MODELS RCFR
5] O @3 mm
Q
8 MODELS RCFRC
— /] I3 |:| 3x 3 mm
StEEL )
& —
Cold zone i MODELS RCFRR
90 Active zone A + 2% [122x42mm
Cable length 1000 Tube length L
SQUARE TUBE 3x3 mm, MODELS RCFRC ROUND TUBE @3 mm, MODELS RCFR
Dimensions in mm : Dimensions in mm :
Code Watts "!’e'g i Code Watts V!Iellg it
LengthL  Active zone A in Kg LengthL  Active zone A inRg
RCFRC175110 200 110 175 0,03 RCFR180310 400 310 180 0,06
RCFRC175150 240 150 175 0,04 RCFR250460 550 460 250 0,07
RCFRC225210 300 210 225 0,05 RCFR315560 650 560 315 0,07
RCFRC250260 350 260 250 0,05 RCFR400710 800 710 400 0,08
RCFRC215300 390 300 215 0,06 RCFR500860 950 860 500 0,08
RCFRC300310 400 310 300 0,06 RCFR6301060 1150 1060 630 0,09
RCFR! 4. 7
CFRC350360 %0 360 350 L RECTANGULAR TUBE 2,2x4,2 mm, MODELS RCFRR
RCFRC400410 500 410 400 0,08
Dimensions in mm Weight
RCFRC325460 540 460 325 0,08 Code Watts in K
LengthL  Active zone A NIy
RCFRC500510 600 510 500 0,09
RCFRR175110 200 110 175 0,09
RCFRC400560 650 560 400 0,10
RCFRR190160 250 160 190 0,10
RCFRC500610 700 610 500 0,11
RCFRR200240 330 240 200 0,10
RCFRC470650 740 650 470 0,11
RCFRR225290 380 290 225 0,11
RCFRC600710 800 710 600 0,12
RCFRR250340 430 340 250 0,11
RCFRC700810 900 810 700 0,14
RCFRR300390 480 390 300 0,12
RCFRC610850 940 850 610 0,14
RCFRR350470 560 470 350 0,12
RCFRC800910 1000 910 800 0,15
RCFRR400540 630 540 400 0,13
RCFRC6301050 1140 1050 630 0,17
RCFRR450610 700 610 450 0,13
RCFRC9001110 1200 1110 900 0,18
RCFRR550660 750 660 550 0,13
RCFRC7501410 1500 1410 750 0,23
RCFRR625770 860 770 625 0,14
RCFRC11001710 1800 1710 1100 0,27
RCFRR675860 950 860 675 0,14
RCFRC14001910 2000 1910 1400 0,30
RCFRR700910 1000 910 700 0,14
RCFRR8001110 1200 1110 800 0,15
RCFRR9501310 1400 1310 950 0,15
RCFRR11001510 1600 1510 1100 0,15
RCFRR12001710 1800 1710 1200 0,16
RCFRR13001910 2000 1910 1300 0,16

RCFRR14002160 2250 2160 1400 0,16



GROUP 9 - Clamp type elements ATB / ATBR / ATBRC / ATBRR

9.2 - TH high performance shapeable elements

Models as per catalogue: NTC-9010 / 9090

“TH” HIGH PERFORMANCE ANNEALED STRAIGHT TUBES FOR FORMATION OF NOZZLE CLAMPS, MODELS ATB

General characteristics
ATBR heating elements are compressed ones, of high calorific density, lineal and of reduced
section. These elements are available straight
¢ These include Fe-Co thermocouple the measuring point of which is insulated from the mass
and situated about 5 mm from the end of the element.
¢ Maximum temperatures: 750 °C at the sheath.
200 °C at the connections.
¢ Connections: Nickel wires of 0.75 mm . PTFE insulation,
covered with fiber glass sheath
¢ Thermocouple connection: Cable compensation indicated by color:(-), blue; (+), red.
PTFE insulation
¢ Protection for connections:
MODELS ATBR/ATBRC  — Covered with metallic mesh
MODELS ATBRR — Covered with fiber glass sheath
¢ Standard voltage: ~230 V
e If you require, we can supply these elements curved in a spiral shape or other shapes
according to your specifications. When requesting the bending operation, state this code and
specify the inside @, dimension A, and the drawing number, if any.
Usual applications
Their capacity of being formed cold, mechanically or manually, allows heating of highly diverse
pieces, being especially used in heating of injection nozzles in the plastic industry.
Other applications: mechanical industry, packaging industry (sealing, soldering). Railways
(protection against freezing in carriage couplings).

ANNEALED STRAIGHT TUBES FOR FORMATION OF NOZZLE CLAMPS, MODELS ATBR , ATBRC and ATBRR

~ 35 MODELS ATBR
™| o
o, 4 mm
Q o
at % @ MODELS ATBRC
= = , E D 3x3mm
1/ ]
>@ ! 7/ MODELS ATBRR
Cold zone [122x43mm
150 Active zone A + 2%
Cable length 950 Tube length L
ROUND TUBE @4 mm, MODELS ATBR SQUARE TUBE 3x3 mm, MODELS ATBRC
Dimensions in mm : Dimensions in mm :
Code Watts Vyellght Code Watts Vyellght
LengthL  Active zone A InKg LengthL  Active zone A InRg
ATBR200250 400 250 200 0,08 ATBRC180300 400 300 180 0,10
ATBR315400 550 400 315 0,09 ATBRC250450 550 450 250 0,11
ATBR400600 750 600 400 0,09 ATBRC400700 800 700 400 0,12
ATBRS500800 950 800 500 0.10 RECTANGULAR TUBE 2,2x4,3 mm, MODELS ATBRR
ATBR6301000 1150 1000 630 0,10 ) o
Dimensions in mm A
ATBR7501200 1350 1200 750 0,10 Code Watts "-Ve'.%“‘
’ LengthL  Active zone A InRg
ATBR10001 1 1 1 11
0001500 650 500 000 0. ATBRR400700 800 700 400 0,12
ATBRR6301000 1100 1000 630 0,12
ATBRR7501200 1300 1200 750 0,13

HIGH PERFORMANCE NOZZLE LOOP CLAMPS, MODELS ATB

Y | MODELS ATB
é § O @4 mm
£
= ) o
Max. @10 ! S % Code Dimensions in mm Watts fiEiont
] | 2 A D @ Tubo in Kg
@ Tube Max. 08 5 g,,: S| aTBI25070 70 12,5 4 315 0,10
] ATB12,5x103 103 12,5 4 400 0,12
ATB12,5x110 110 12,5 4 400 013
( ATB12,5x130 130 12,5 4 400 013
ATB12,8x150 150 12,8 4 400 013
ATB22x110 110 22 4 500 015
A ATB22x160 160 22 4 1000 0,18




GROUP 9 - Clamp type elements

9.3 - Annealed straight square tubes

ANNEALED STRAIGHT SQUARE TUBES, MODELS TC

Straight annealed square tube elements are the ideal solution for those applications in which uniform

distribution of heat over the mould to be heated is required. The high degree of flexibility achieved

thanks to the thermic treatment to which the stainless steel tube is subjected in a controlled

atmosphere oven at temperatures of 1150°C, allows the element to be curved directly over the metal

mould, achieving the shape that is required.

General characteristics

* Shielded tubular elements in annealed AlISI321 stainless steel of 6.1x6.1 mm or 7.6x7.6 mm
square section.

¢ Resistive wire of Ni-Cr alloy quality 80-20

* Heating element insulated with electro-smelted magnesium-oxide and compressed by lamination.

* High thermic performance due to the flat contacts sides.

¢ Plain terminal of @2.5 mm for section 6.1x6.1 mm models or @3 mm for section 7.6x7.6 mm
models

e Standard voltage: ~230 V
* To order, heating elements can be made to measure according to your specifications:

- Other dimensions, powers and voltages B Th "
- Possibility of manufacturing in square section of 9.4x9.4 mm up to lengths of 3600 mm. « N
Usual applications \.}
e Heating by external contact of tanks. * Hot chambers \
 Maintenance of solids in liquid state: fats, wax, ~® Hot moulds
honey, etc. ¢ Heating of metallic masses
* Drying of solids: rubber, grain, sand, etc. * Footwear machinery
e Machinery for the conversion of plastics, e Packaging machinery
bakelites, epoxies, polyesters and rubber.  Marking machinery
6’1x6’1 mm SQUARE TUBE, MODELS TC6,1 7'6x7°6 mm SQUARE TUBE, MODELS TC7,6
Dimensions in mm Electricfor's oot Dimensions in mm Electricfor's oot
Code Watts W/cm? constructive inK Code Watts W/em? constructive inK
L ZA 2 thermic class 9 L ZA 2 thermic class 9
TC6,1X350-550 350 290 30 550 7,9 T-750-T 0,05 TC7,6X400-950 400 340 30 950 9,2 T-750-C 0,10
TC6,1X400-650 400 340 30 650 8 T-750-T 0,06 TC7,6X450-1050 450 390 30 1050 8,9 T-750-C 0,11
TC6,1X450-750 450 390 30 750 8 T-750-T 0,07 TC7,6X500-1200 500 440 30 1200 9 T-750-C 0,12

TC6,1X500-800 500 440 30 800 7,6 T-750-T 0,08 TC7,6X550-1350 550 490 30 1350 9,1 T-750-C 0,14
TC6,1X550-900 550 490 30 900 7,6 T-750-T 0,09 TC7,6X600-1450 600 540 30 1450 8,9 T-750-C 0,15
TC6,1X600-1000 600 540 30 1000 o/ T-750-T 0,10 TC7,6X650-1600 650 590 30 1600 8,9 T-750-C 0,16
TC6,1X650-1100 650 590 30 1100 o/ T-750-T 0,11 TC7,6X700-1750 700 640 30 1750 9 T-750-C 0,17
TC6,1X700-1200 700 640 30 1200 7.8 T-750-T 0,12 TC7,6X750-1900 750 690 30 1900 9,1 T-750-C 0,19
TC6,1X750-1300 750 690 30 1300 7.8 T-750-T 0,13 TC7,6X800-2000 800 740 30 2000 8,9 T-750-C 0,20

TC6,1X800-1350 800 740 30 1350 7,5 T-750-T 0,14 TC7,6X850-2150 850 790 30 2150 9 T-750-C 0,21
TC6,1X850-1450 850 790 30 1450 7,6 T-750-T 0,15 TC7,6X900-2300 900 840 30 2300 9 T-750-C 0,22
TC6,1X900-1650 900 840 30 1650 8,1 T-750-T 0,16 TC7,6X950-2450 950 890 30 2450 9,1 T-750-C 0,24
TC6,1X900-2000 900 840 30 2000 9,8 T-750-T 0,16 TC7,6X1000-2550 1000 940 30 2550 8,9 T-750-C 0,25
TC6,1X950-1650 950 890 30 1650 7,6 T-750-T 0,17 TC7,6X1050-2700 1050 990 30 2700 9 T-750-C 0,26
TC6,1X1000-1750 1000 940 30 1750 7,7 T-750-T 0,18 TC7,6X1100-2850 1100 1040 30 2850 9 T-750-C 0,27
TC6,1X1050-1850 1050 990 30 1850 7,7 T-750-T 0,19 TC7,6X1200-3100 1200 1140 30 3100 9 T-750-C 0,30
TC6,1X1100-1950 1100 1040 30 1950 7,7 T-750-T 0,20 TC7,6X1300-3400 1300 1240 30 3400 9 T-750-C 0,32
TC6,1X1150-2050 1150 1090 30 2050 7,7 T-750-T 0,21 TC7,6X1400-3650 1400 1340 30 3650 9 T-750-C 0,35

TC6,1X1200-2100 1200 1140 30 2100 7,6 T-750-T 0,22 TC7,6X1500-3900 1500 1440 30 3900 8,9 T-750-C 0,37
TC6,1X1250-2200 1250 1190 30 2200 7,6 T-750-T 0,23 TC7,6X1600-4200 1600 1540 30 4200 9 T-750-C 0,40
TC6,1X1300-2300 1300 1240 30 2300 7,6 T-750-T 0,24 TC7,6X1700-4500 1700 1640 30 4500 9 T-750-C 0,42
TC6,1X1350-2400 1350 1290 30 2400 7,7 T-750-T 0,25 TC7,6X1800-4800 1800 1740 30 4800 9,1 T-750-C 0,45
TC6,1X1400-2500 1400 1340 30 2500 7,7 T-750-T 0,26 TC7,6X1900-5000 1900 1840 30 5000 8,9 T-750-C 0,47
TC6,1X1450-2600 1450 1390 30 2600 o/ T-750-T 0,27 TC7,6X2000-5300 2000 1940 30 5300 9 T-750-C 0,50
TC6,1X1500-2700 1500 1440 30 2700 o/ T-750-T 0,28

TC6,1X1550-2800 1550 1490 30 2800 o/ T-750-T 0,29

Annealed straight tube.

o |
[ A

|
B |

Cold zone Cold zone
Zl Active zone Z A Zl

Total tube length L + 1%




GROUP 9 - Clamp type elements

9.4 - Clamp heating elements

General characteristics
¢ Steel-zinc or stainless steel sheath

* Heating element of Nickel-Chrome quality 80-20 alloyed wire or ribbon, wound around mica
insulator adaptable to high temperatures (up to 500°C depending on constructions)

¢ Possibility of making entries for thermocouple, links or holes as per the client's needs
* Normal execution with screw closure or bolt flange with Allen screw.

* Different types of electric connection: Screws - Plugged in - Flexible leads - Ceramic
connector.

* Optional executions:
- Articulated with hinge.
- Double thermic insulation.
- Air chamber.
- With ceramic or mica support or shielded heating elements.
¢ Sizes, watts and volts as per technical characteristics and requirements

GROUP 9 - Clamp type elements

9.5 - Flat heating elements

General characteristics
¢ Steel-zinc or stainless steel sheath

* Heating element of Nickel-Chrome quality 80-20 alloyed wire or ribbon, wound around mica
insulator adaptable to high temperatures (up to 500°C depending on constructions)

* Possibility of making entries for thermocouple, links or holes as per the client's needs
* Normal execution with screw closure or bolt flange with Allen screw.

» Different types of electric connection: Screws - Plugged in - Flexible leads - Ceramic
connector.

GROUP 9 - Clamp type elements

9.6 - Connectors

BAKELITE CONNECTOR - 10 A

¢ Quick connector plug in bakelite and ceramic base.
¢ Maximum admissible current:10 A

¢ Code: 576001000

STRAIGHT ALUMINIUM CONNECTOR - 25 A

¢ Quick connector plug in aluminium and silicone base.
e Maximum admissible current:25 A

¢ Code: 576004000

ELBOWED ALUMINIUM CONNECTOR - 25 A

¢ Fast connection plug with aluminium body at right angles and silicone base, for use in places in which space

does not permit using a straight plug
¢ Maximum admissible current:25 A
¢ Code: 576005000

Models as per catalogue: NTC-1080 / 1180

Models as per catalogue: NTC-1080 / 1180

E‘.‘
¢

Models as per catalogue: NTC-1080 / 1180




RCAH45 / RCAH30-1 GROUP 9 - Clamp type elements

9.7 - Hermetic clamp for nozzles

HERMETIC CLAMPS FOR NOZZLES, MODELS RCAH

General characteristics
e Sheath in brass or stainless steel.

Axial exit
* Heating element in wire or ribbon Nickel-Chrome alloy 80-20 quality, wound around mica insulation adaptable angle o

to high temperatures.

[
¢ Connection cables with mesh protection (2 wires + ground wire) of 400 mm long. E }
 Standard voltage ~230 V. < [
* |f you require, we can supply with other dimensions, voltages and power. Also, with holes for thermocouple. 9 T T ’’’’’ T
2 |
I
° O ©
Width in mm
HERMETIC CLAMPS FOR NOZZLES IN BRASS SHEATH, HERMETIC CLAMPS FOR NOZZLES IN STAINLESS STEEL
MODELS RCAH45 SHEATH, MODELS RCAH30-I
Code Dimensions in mm Waits VYeight Code Dimensions in mm Waits V\_Ieight
Ginside Wide in Kg Ginside Wide in kg
RCAH45-25X30 25 30 105 0,11 RCAH30-24X34-1 a24 34 125 0,12
RCAH45-30X20 @30 20 100 0,10 RCAH30-30X25- @30 25 120 0,11
RCAH45-30X25 @30 25 100 0,10 RCAH30-30X30-! @30 30 150 0,11
RCAH45-30X30 @30 30 125 0,12 RCAH30-32X30-I @32 30 175 0,13
RCAH45-30X40 @30 40 180 0,12 RCAH30-32X38-I @32 38 200 0,13
RCAH45-35X20 @35 20 100 0,11 RCAH30-35X25-I @35 25 150 0,12
RCAH45-35X25 @35 25 120 0,10 RCAH30-35X30-! @35 30 180 0,11
RCAH45-35X30 @35 30 150 0,11 RCAH30-35X38-I @35 38 225 0,12
RCAH45-35X35 @35 35 180 0,12 RCAH30-35X48-| @35 48 300 0,13
RCAH45-35X40 @35 40 200 0,13 RCAH30-40X30-I @40 30 230 0,14
RCAH45-35X45 @35 45 225 0,13 RCAH30-40X38- @40 38 275 0,14
RCAH45-40X20 @40 20 115 0,10 RCAH30-40X42-| @40 42 325 0,11
RCAH45-40X25 @40 25 150 0,11 RCAH30-45X30-I @45 30 240 0,12
RCAH45-40X30 @40 30 180 0,12 RCAH30-45X48-| @45 48 400 0,13
RCAH45-40X35 @40 35 190 0,13 RCAH30-50X30-! @50 30 250 0,14
RCAH45-40X40 @40 40 220 0,14 RCAH30-50X55-! @50 55 500 0,15
RCAH45-40X50 @40 50 300 0,15 RCAH30-55X25- @55 25 250 0,16
RCAH45-43X40 @43 40 225 0,11 RCAH30-55X38-I @55 38 375 0,12
RCAH45-43X50 @43 50 300 0,12 RCAH30-55X48-| @55 48 500 0,13
RCAH45-43X60 @43 60 375 0,13 RCAH30-60X20-I @60 20 210 0,14
RCAH45-45X25 @45 25 160 0,11 RCAH30-60X38- @60 38 425 0,12
RCAH45-45X30 @45 30 200 0,12 RCAH30-65X25-I @65 25 280 0,13
RCAH45-45X40 @45 40 250 0,13 RCAH30-65X42-| @65 42 500 0,14
RCAH45-50X20 @50 20 150 0,12 RCAH30-70X30-! @70 30 350 0,13
RCAH45-50X30 @50 30 200 0,13 RCAH30-70X38-I @70 38 550 0,14
RCAH45-50X40 @50 40 275 0,14 RCAH30-70X48-| @70 48 600 0,15
RCAH45-50X50 @50 50 350 0,15 RCAH30-80X30-I @80 30 435 0,16
RCAH45-55X30 @55 30 225 0,14 RCAH30-80X48- @80 48 675 0,15
RCAHTER-56X60 @56 60 450 0,20 RCAH30-90X30-I @90 30 475 0,21
RCAH45-60X30 @60 30 250 0,15 RCAH30-90X42-| @90 42 800 0,16
RCAH45-80X40 @80 40 400 0,18 RCAH30-100X30- @100 30 500 0,19
Connection cables with mesh protection (2 wires + ground Connection cables with mesh protection (2 wires + ground
wire) of 400 mm long. wire) of 400 mm long.
Axial exit: Angle o = 45 ° Axial exit: Angle o = 30 °

Maximum working temperature: 450 °C



GROUP 9 - Clamp type elements

9.8 - Monotube heating elements of two circuits with triangular profile

MONOTUBE HEATING ELEMENT OF 2 CIRCUITS WITH TRIANGULAR PROFILE, MODELS L-ETM
General characteristics

» Stainless steel tube compressed to form the traingular profile.

¢ Heating wire in Nickel-Chrome alloy, with two circuits and one common terminal to make different powers according to
connection.

¢ Insulated with electromelted compressed magnesium oxide.
¢ Standard voltage ~230 V.

These heating elements can be driven through a energy regulator or by means with a switch of several positions, with a
maximum of five. With this last device and carrying out the feeding of the heating element according to the attached tables,
the range of powers obtained will be as shown in the table.

0 1 2 3 4

Code Heating ] ] ] Example of installation with 4 L-
power ]—_—. — — & g “.c| ETM heating element with cross
R L_—. > L__. I I Bl

511000001 | 500 W ow 125 W 250 W 250 W 500 W
511002001 | 1000 W ow 250 W 500 W 500 W 1000 W
511003001 | 1250 W ow 310 W 550 W 700 W 1250 W
Dimensions in mm Weight A
Code Reference Watts in K Cold zone
L A *B In Kg

511000001 L-ETM-345 345 53 26 500 0,16 -l -

511002001 L-ETM-605 605 53 26 1000 0,28 L L (Length) B L

511003001 L-ETM-705 705 53 26 1250 0,33

(*) Terminal connector included

ACCESSORIES FOR MONOTUBE L-ETM

511009001 Set formed by bridle in cross, nut, washer and weldable flange

L-ENC-FE

Models as per catalogue: NTC-0202

GROUP 9 - Clamp type elements

9.9 - Triangular “Clamp” heating elements

TRIANGULAR “CLAMP” HEATING ELEMENTS, MODELS L-ENC-FE

Usual applications

¢ Heating of tanks by external contact. ¢ Lead and tin baths.
¢ Mould heating. ¢ Drying of solids.
¢ Hot tables.

General characteristics

e Tubular element in stainless steel tube AISI 321 or AISI 304L of @8'5 mm, embedded in a cast steel mould and
subsequently pressed.

¢ Cast steel mould of 20 mm thick.
¢ Standard voltage ~230 V.

Although these are the maximum working temperatures, one must take into account consider that the seal of the heating
element withstands a maximum end temperature of up to 250 °C

Maximum working temperature Contact side on surface
511006001 1200 W 350 °C ibelicaled
511008001 1800 W 200 °C 8# ‘ ‘
Code Reference Watts VYeight Electricfor's_ constructive
in Kg thermic class
511006001 L-ENC-FE-1,2 1200 3,5 T-700-T
511008001 L-ENC-FE-1,8 1800 315 T-700-T

Typical compositions with flat "Clamp" heating elements

Set in circle of 3 flat "clamps"”  Set in circle of 6 flat "clamps"  Set in circle of 9 external flat "clamps
or 8 external and 1 on the inside




Models as per catalogue: NTC-9010 / 9090

lacquer.

Code

599009000

599000000

599001000

599004000

599003000

General characteristics

Basically, the shielded kitchen plates consist of a cast iron plate, inside which are housed three electric heating
elements embedded in a material providing electrical insulation, but which is a good conductor of heat. These
insulated elements are sealed inside and protected by a sheathed cover, a connection block ensuring good
connections. The stainless steel ring around the plate is not merely ornamental, but also enables the plate to be
correctly fitted into the top of the cooker. The heating surface of the hotplate is rust-proofed with heat-resistant

Description
Shielded kitchen plate @80mm

Shielded kitchen plate @145mm

Shielded kitchen plate @145mm.
With overload and bimetallic protector.

Shielded kitchen plate @180 mm.

Shielded kitchen plate @180 mm.
With overload and bimetallic protector.

POSITIONS AND WIRING DRIAGRAMS

By selecting a type of control appropiate to requirements, any of a wide range of power outputs may be obtained.

N1

Code

Partial power Power steps for 4 positions
Power
N1 N2 N3 3 2 1 0
> 450 W 225W | 225 W 450 W 225 W 225 W ow
° 1000W [ 500 W | 250 W | 250 W 1000 W 500 W 250 W ow
4 31 1500w | 750w | 250w | 500 W 1500 W 750 W 375 W ow
2000 W | 850 W [ 300 W | 850 W 2000 W 1150 W 490 W ow
Partial power Power steps for 7 positions
power
N1 N2 N3 6 5 4 3 2 1 0
1000W [ 500 W | 250 W | 250 W | 1000 W | 500 W 250 W 250 W 125 W 107 W ow
1500 W [ 750 W | 250 W | 500 W | 1500 W | 750 W 500 W 250 W 165 W 135 W ow
2000W | 850 W | 300 W | 850 W | 2000 W | 1150 W | 850 W 300 W 220 W 175 W ow
ACCESSORIES FOR SHIELDED KITCHEN PLATES
Reference Description

599104999

599097999

599098999

599099999

517230000

517230001

517230002

BF

Models as per catalogue: NTC-9010 / 9090

Code

BF005

BF009

General characteristics
Heating elements for heaters or industrial use
¢ Resistive coil in Ni-Cr alloy

e Ceramic tube for support the resistive coil
¢ Standard voltage: ~230 V

10.1 - Shielded kitchen plates

Volts

~230

~230

~230

~230

~230

Watts

450

1000

1500

1500

2000

Models with thermal protector, reduce the power if heat produced is not used. This does not come into action if the
hotplate is being used normally.

Weight
in kg

0,70
11
1l
1,7

1,7

GROUP 10 - Small electric home appliance elements

X-COM-4P-F-LUM

X-BOT-CA-4P

X-COM-7P-F

X-COM-7P-F-LUM

ENERGY REGULATOR

(By means of percentage variations of
ON / OFF periods of load circuit)

Watts Length in mm
600 290
500 230

4 Positions switch. With lamp. 16 A - 250 V.

Button and dial for 4 positions switch

7 Positions switch. Without lamp. 16 A - 250 V.

7 Positions switch. With lamp. 16 A - 250 V.

Energy regulator. 200/240 V. 13 A

White button for energy regulator / timer.

Black button for energy regulator / timer.

10.2 - Heater bars with or without support

Adaptable

SO

FU

GROUP 10 - Small electric home appliance elements




GROUP 10- Small electric home appliance elements

10.3 - Quartz rod heating elements

% — T — " Length between slot Weight

Code Watts e e Adaptable in Kg
L Length between slot+2°centre r BZ001 600 354 UF 0,07

BZ002 600 370 KE 0,07

General characteristics — 600 390 = 0,08

* Resistive coil in Nickel-Chrome alloy ’

* Quartz tube of @10 mm BZ004 600 400 UF 0,08

¢ Ceramic supports resistant to temperature

¢ Faston terminals 6’3 mm BZ005 750 455 SO 0,09

¢ Standard voltage: ~230 V BZ006 750 516 UF 010

¢ If you require, also available for supply with fiber glass tail

connection outlets. BZ007 750 600 UF 0,13
* Other power, voltage and models are available on demand.

M/MS/MC

Models as per catalogue: 710

GROUP 10- Small electric home appliance elements

10.4 - Spiral heating elements

General characteristics Models M Models MS
¢ Resistive coil in Nickel-Chrome alloy:
. Code Watts Code Watts
- Models M: Quality 20-5 — Hotplates
MO0O01 350 MS001 350

- Models MS: Quality 80-20  — All applications

- Models MC: Quality 20-5 — Infrared and quartz tubes 002 400 T 400
¢ Standard voltage: ~230 V M003 500 MS003 500
MO004 600 MS004 600
MO005 650 MS005 480
MO006 700 MS006 850
MO007 750 MS007 1000
MO008 800
MO09 850 Models MC
MO10 1000 Code Watts
MCO001 500
MC002 600
MC003 750
MC004 1000

PA

Models as per catalogue: NTC-9010 / 9090

GROUP 10- Small electric home appliance elements

10.5 - Markers, burners and lighters

MARKERS, BURNERS AND LIGHTERS, MODELS PA

| General characteristics
¢ Tubular elements in stainless steel AISI 321 or Incoloy®-800 tube
¢ Anatomical handle, with degree protection against moisture IP-20
¢ Hose cable type HO7RN-F of 3 x 0’75 mm?, 1500 mm long.

¢ Connection jack type Schuko of 16 A, with built-in earth connection.
¢ Standard voltage: ~230 V

‘ L
Description Code Lin mm Watts m-:tj:r?al V:’:'Iggt Electrizz‘r;‘sigz::‘sst;uctive
Round burner of @85 mm heating zone. PA-2 245 350 AISI 321 96,4 mm 0,31 T-700-T
Marker, lighter of @115 mm heating zone. PA-4 295 500 AISI 321 @8 mm 0,39 T-700-T
Marker, "U-shape" lighter PA-3 295 600 Incoloy 800 @8 mm 0,37 T-850-T

Marker, long lasting rectangular lighter PA-5 345 600 Incoloy 800 @8 mm 0,42 T-850-T




206/ 2TT / PK1/1NT / 15AM /
9700 / 2MM / TH10 / MRP

Models as per catalogue: 837

GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.6 - Fixed temperature thermostats

In keeping with our policy of always offering the most advanced products available, we represent Sensata thermostats in Spain. Sensata, creator of the popular
KLIXON, is the leading firm in this field worldwide. This is shown by its many plants around the world and the obtainment of Company Certification as per standard
ISO 9001, which verifies the implementation of an efficient quality system.

. g M M
B B Temperatures of actiononheat, EO 9. >3
T currentat on current R F s % 2§%%S8
ype 250 V. when ontact eset Fastons in °C. i¥ ESCES
. ; In stock (1) EE ST we
(Cycles) tripped ° ] o
e 5 Flat 92 175 +5 511
N AUTOM.
LARGE - 90° 41 175 x5 512
KLIXON 100 0(')0 NULL
206 (100.000) NO  AUTOM.  Flat ON REQUEST 175 x5 514
NC MANUAL Flat ON REQUEST 175 +5 515
Flat 60-ARS; 70-S; 125-S 130 +5 521
LARGE 15A NC  AUTOM.
KLIXON 3 y NULL 45° 75-AR; 92-AR 130 +5 522
>TT (30.000)
NO  AUTOM. Flat 23(12); 95(25) 130  +5 523
84(20); 120(11);
oA NG AuTOM. 125-A(15); 145-AP(12) L
SMALL (10.000) 90° 85-AP; 121-AP 210 +5 532
LGl 45(10); 50-A(15); 80-A(11);
PK1 e NO  AUTOM.  Flat 140-A14) 210 5 533
oy NC MANUAL Flat 120-AES 210 +3 535
60(10); 75(11); 85(11); 110(11);
16 A. NULL R Flat 120(11); 150(14) 210 +5 541
L) 90° 28-5(11); 110-S(10); 180(14) 210 35 542
SMALL
Flat 120(11) 210 +3,5 543
KLIXON NO  AUTOM. i
INT 10 A. 90 44(11) 210 +4 544
(100.000) Flat 85; 120 210 35 545
NC MANUAL
90° 125 210 +5 546
For Fixation flange for thermostats PK1 and 1NT. 570004310
thermostats
WITHOUT Fixation flange for thermostats 1INT02. Code: 570004320
fixati
flange  Fixation double flange for thermostats 1NTO2. 570004325
@) CERAMIC 25 A. NULL NO AUTOM. Flat 80(28) 513
SEALED 5A.
20640 (100.000) NULL NC AUTOM. 22-C(21) -t5°3 .5 512
25 A. -
20420 (100.000) NULL NC AUTOM. 21-T(11) 75
LOW NC AUTOM. 100 (20) 180 +5 551
15AM (11080'?)'0) MEDIUM NC AUTOM. ON REQUEST 180 +5 554
HIGH NC AUTOM. ON REQUEST 180 +5 556
LOW NC AUTOM. 65-K; 75; 90; 120; 135; 140; 150 175 +7 561
/ 9700 (11030%'0) MEDIUM NC AUTOM. ON REQUEST 175 +7 563
HIGH NC AUTOM. 75 175 +7 565
oMM 3A. LOW NC AUTOM. 70; 130; 150 175 +10 571
% By HIGH NO  AUTOM. ON REQUEST 175 x10 573
o 13A. Low NC  AUTOM. 85-AV; 100-AU 200 x5 581
(10.000) HIGH NC  AUTOM. ON REQUEST 200 %5 582
AUTOM. ON REQUEST 175 587 587
LOW NC
MANUAL ON REQUEST 175 589 589
AUTOM. 120 175 591
MRP 37 A. MEDIUM NC
MANUAL ON REQUEST 175 593
AUTOM. ON REQUEST 175 595
HIGH NC
MANUAL ON REQUEST 175 597
NC= Normally closed. When the temperature rises it opens to disconnect — disconnect NOTE: PLEASE CONSULT DIFFERENTIAL FOR EACH
NO= Normally open. When the temperature rises it closes to connect — connect TYPE AND TEMPERATURE
(1) THE LETTERS FOLLOWING EACH TEMPERATURE HAVE THE FOLLOWING MEANING:
NO LETTER - As in the drawing C - With clip for attachment to 1/2" and H - With cable Y - Distinct cables
A -Several differences, enquire 3/8" tubing. P - Central bolt attachment Z - Several differences, enquire
B - With thimble as in drawing of 206 D - Diagonal attachment R - Fast-on with 90° bend () - Parentheses indicate the
and 2TT E - Fastons of 4.8 mm S - No attachment flange thermostat differential (Difference of
F - Fixed flange T - Several differences, enquire degree; betwe_en disconnection and
K - Several differences, enquire U - Abrupt rupture connection or vice versa).

(Cod: 1762230000) V - Slow rupture



GROUP 11- Thermostats, hygrostats, pressostats, time

Models as per catalogue: 837

switches and temperature sensors

11.7 - External thermal fuses

o o
Admissible Influence on Temperature of action on heat, = 8 = ]
Type current at current when Contact Reset In °C. = = £ ‘,’
250 V tripped In stock (1) 5 L%
§ oc
10A 104; 167; 192; 229; 240 +5 511
FUSE LOW NC  NEVER
15A 60; 93; 98; 117; 121; 128; 152; 184; 216 +5 512

BULB THERMOSTATS

GROUP 11- Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.1 - Bulb and capillary thermostats

Single-pole bulb and capillary thermostats
Bulb and capillary thermostats to include in the Europa Range

Single-pole snap action thermostats. 3 to 5 °C differential depending on temperate scales. Bulb and
capillaries in copper up to 160°C, and in stainless steel for over 160°C. Connection to 6.3 mm fastons.

The thermostat units for each of the temperatures comprise the standard thermostat with its respective
buttons, cover and connection screws.

Thermostat ] Max current Weight
Code range Range Characteristics (~240 V) in Kg

o Bulb in copper @6,5x142 mm

3509310324 CA 0/40°C Capillary 1m. 3 Faston () 16 A 0,11
o Bulb in copper @6,5x66 mm

3509310320 CA 0/90°C Capillary 1m. 3 Faston () 16 A 0,11
o Bulb in copper @6,5x66 mm

3509310321 CA 0/120°C Capillary 1m. 3 Faston () 16 A 0,11
o Bulbin S. Steel @5x98 mm

3509310322 CA 0/200 °C Capillary 1m. 3 Faston () 16 A 0,11
o Bulb in S. Steel @3x195 mm

3509310323 CA 0/320°C Capillary 1m. 3 Faston () 16 A 0,11
o Bulb in copper @6x99 mm

517350000 CT1 0/90°C Capillary 1m. 2 Faston 20A 0,06

517355000 Button + Face plate 0 /90 °C 0,01

517352000 CcT2 30/160°c Bulbin copper @6x88 mm 20 A 0,06

Capillary 1m. 2 Faston
517357000 Button + Face plate 30/ 160 °C 0,01

NON-pluggable cane thermostats

Bulb and capillary thermostats to include in the Europa Range

Three-pole snap action thermostats. 2 to 13°C differential depending on temperate scales. Bulb and
capillaries in stainless steel. Connection to 6.3mm fastons.

2
') MAXximum "
Code TS Range Characteristics intensity VYelght
4 ® range (~240 V) in Kg
& . 517370000 EG 1/40°c Bulbincopper 6x215mm g, 0,19
R R

Capilary 880 mm
517370001 Botén escala 0/40 °C 0,02

o~ Bulbin copper @6x129 mm
A e Capilary 880 mm L

517371001 Botén escala 30/ 85 °C 0,02

o~ Bulbin copper @6x138 mm
© Capilary 880 mm L

517372001 Botén escala 30/ 120 °C 0,02
Bulbin S. Steel @6x142 mm

517371000 EG 0,19

517372000 EG 36/125 0,19

517373000 EG 60 /200 °C e 16 A 0,19
517373001 Button scale 60 /200 °C 0,02
517374000 EG 50/300 °C | Bulbin S. Steel @6x77 mm 16 A 0,19

Capilary 880 mm
517374001 Button scale 50 /300 °C 0,02




GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.8 - Double action bimetallic thermostats

Double action bimetallic thermostat
A lot of applications such as washer machines, dishwashers, water heaters, etc.

Temperatures of action on the Maximum current
Code Reference T (~250 V)
517257000 TER-ZO1-NA35-NA65  Normally open: 35 °C 16 A
Normally open: 65 °C
517258000 TER-ZO1-NA35-NCg2 ~ Normally open: 35 °C 16 A

Normally closed: 82 °C

TEXI g Normally open: 35 °C
517259000 TER-ZO1-NA35-NC85 Normally closed: 85 °C 16 A

GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors
11.9 - Rod thermostats

THERMOSTATS FOR MONOBLOCK

Doscripion Code TNCS® ange  Mer 1R oL omecion ‘i

TER-CO-137-0-90-F 517321000 Al 0-90 16 A 137 Faston 6,3 Barrilete 0,06
TER-CO-137-40-150-F 517323000 A2 40-150 16 A 137 Faston 6,3 Barrilete 0,06
TER-CO-270-30-90-F 517320000 B1 30-90 16 A 270 Faston 6,3 Barrilete 0,08

o TER-CO-270-90-150-F 517322000 B2 90-150 16 A 270 Faston 6,3 Barrilete 0,08
TER-CO-280-10-80 517277000 E1 10-80 16 A 270 Faston 6,3 Barrilete 0,05
TER-AR-280-20-80-F 517311000 E3 20-80 15A 280 Faston 6,3 Barrilete 0,05

Note 1: The thermostats of the "A" range may replace those of the "B" range, but they have a higher differential and lower accuracy.

e Note 2: For water it is recommendable to use the thermostat up to 90 °C to avoid risk of accidental boiling.

GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors
11.10 - Rod thermostats

Not PLUGGED rod thermostats

Single-pole rod thermostats. 5 to 10°C differential depending on temperature scales. Connection by leads through side inputs.

Operation temperatures Maximum
- Thermostat -
Code Description Characteristics current
range Control Safety (~240 V)
(Automatic reset) (Manual reset)

517330000 TER-CO-165-0-80-NEF NEF 0/80°C Sheath @7,5x165 mm 20A
517335000 TER-CO-265-5-80-NEF NEF 5/80°C Sheath @7,5x265 mm 20A
517337000 TER-CO-265-45-120-NEF NEF 45/120°C Sheath @7,5x265 mm 20A
517358000 TER-CO-165-0-73-87-NEF NEF -10/73°C 87 °C Sheath @7,5x165 mm 20A
517347000 TER-SV-280-45-95-NEF NEF == 45/95°C Sheath ©7,5x280 mm 16 A

ACCESSORIES FOR BULB THERMOSTATS AND ROD THERMOSTATS

Code Description
570004330 Mounting clip for bulb thermostat @nomina 7,5 mm to sheath Qint 3,5 to 8 mm
570004331 Mounting clip for bulb thermostat @nomina 6 mm to sheath Jint 3,5 to 7 mm

570004332 Mounting clip for bulb thermostat @nomina 8 mm to sheath Qint 3,5 to 12 mm




GROUP 12- ALL/NOTHING, PD, PID temperature

adjusters. Programmers

12.1 - Control and switch boards

A correct choice of setting and switch system material increases the results of the thermoelectrical elements and guarantees that the system works properly within
the established working limits.

All Electricfor control and switch boards are designed to respond to European safety specifications.

Choice of whether the control board is a standard model or a made to measure model following specific specifications will depend largely on the following criteria:
* Type of control method

¢ Required setting accuracy

If its application refers to a high thermal inertia process (for example, heating of large water or oil tanks), an ACO- type control board with ALL/NOTHING settings
by contactors may be the best solution.

If on the other hand your process consists in instantaneous heating of circulating fluid (for example, tankless heaters) or you require rapid reactions in the setting
system with great accuracy of temperature control, then the most suitable control board for you will be an ACT-type with a power setting by thyristors.

Contact our technical service for them to help you choose the most suitable equipment for each application.

Apart from setting and switch boards, you will also find a wide range of both mechanical and electronic action thermostats, of ALL/NOTHING, PD and PID type on
pages 116, 117, 118 and 119 of this catalogue.

ACO model control and switch boards. Power control by contactor (ALL-NOTHING)
* Board of an appropriate size for each range of power with IP-65 damp protection rating
e Control of one ALL/INOTHING power stage controlled by a remote thermostat

¢ Connection input for a safety thermostat * ' '

* Front running switch with door blocking and integrated fuses

Maximun nominal Dimensions in mm

Code Voltage power, in KW High Wide Deph '
ACO12 3N~400 12 kW 400 400 200
ACO27 3N~400 27 kW 400 400 200 ¥ I !J
ACO50 3N~400 50 kW 500 500 300 _ v
ACO61 3N~400 61 kW 500 500 300 )

ACT model control and switch boards. Power control by thyristor

* Painted steel board of an appropriate size for each range of power with IP-41 damp protection rating.
* 1 sectioner door blocking + general protection.

* 1 safety contactor (overheating of the process/internal overheating/external contact).

¢ 1 break thyristor on 3 phases (in the 3N~400 V versions) with RC varistors and circuits.

¢ Feed and outlets on terminal block.

* 1 PID adjustable temperature controller.

. Voltage Maximun r_mminal Dimensions in mm
power, in KW High Wide Deph
ACT8 ~230 8 kW 300 300 250
ACT12 3N~400 12 kW 300 300 250 L
ACT22 3N~400 22 kW 400 400 250
ACT27 3N~400 27 kW 600 500 311
ACT51 3N~400 51 kW 600 500 311
ACT60 3N~400 60 kW 600 500 311
ACT86 3N~400 86 kW 600 500 311

GROUP 11- Thermostats, hygrostats, pressostats, time

switches and temperature sensors
11.11 - Regulators

FLOW SWITCH, MODELS MR-2

Code Description Characteristics

Trip air speed approx.: 2 m/sec.

517167000 FLOW SWITCH "MR-2" Maximum ambient temperature: 40 °C

POWER REGULATOR, MODELS MR-1

Code Description Characteristics
517192000 Current: 2A  230V. 500 W
517193000 POWER REGULATOR Current: 6A 230 V. 1500 W
517194000 Current: 12A 230 V. 2750 W

ENERGY REGULATORS

Code Description Characteristics

ENERGY REGULATOR.
517230000 Energy Timer/Regulator
(By means of percentage variations
of ON / OFF periods of load circuit)
517230001 White button for energy regulator
~200/240 V. 13 A

& Lectricso)



GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.12 - Time switches

Code Reference Description

24 hours syncronous time switch - 2 DIN
Din rail 35 mm.
~230 V, 50-60 Hz.
517360000 IHA0021 Change over relay. 16 (4) A/ ~250 V.
Min switching intervals 30'.
Time accuracy: +5 min - 365 days
IP30.

7 days quartz reserve time switch (150 hours) - 2 DIN
Din rail 35 mm.
~230 V, 50-60 Hz.
517362000 IHA0024 Change over relay. 16 (4) A/ ~250 V.
Min switching intervals 210",
Time accuracy: 5 min - 365 days
IP30.

Digital daily time switch 1 circuit (15 days) - 2 DIN
L Din rail 35 mm.

=
RN [ans Lhtaniik ~230 V, 50-60 Hz.
— a1 I 517365000 IHDoogo Change over relay. 16 (4) A/~250 V.
oy | L Min switching intervals 1"".
LEa L 0 | Time accuracy: =1 sec / day
@ 20 ON and 20 OFF over the channels.
o™ -l B~ IP40.

| Digital weekly time switch 1 circuit (15 days) - 2 DIN
(il P Din rail 35 mm.

~230V, 50-60 Hz.

Change over relay. 16 (4) A/ ~250 V.

Min switching intervals 1"".

Time accuracy: +1 sec / day

20 ON and 20 OFF over the channels.

IP40.

517366000 IHD0O81

GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors
11.13 - Starting relay for motors

Designed for all position operation, the KLIXON® 2CR is a current-type motor starting relay wich can be used on
both split-phase and capacitor-start motors. It has broad application versality which includes business and
computing machines, power tools, food machinery, portable appliances and dishwashers.

The compact 2CR can be mounted and operated in any position, either in the motor or at a convenient location
away from the motor. This allows motor size to be reduced since a space-consuming centrifugal switch is not
required.

Pick-up and Drop-out ratings

Ratings indicate maximum pick-up and minimum drop-out current limits. Pick-up is the current through the relay coil
required to close the relay contacts. Drop-out is the current through the relay coil at which the contacts open. A
production relay of a given rating will have a pick-up and drop-out current within the rating limits.

Code Faston’s position Maximum PIC UP Minimum DROP OUT
*) 2CR3140 Vertical 4,05A 335A
4CR1148 Vertical 4,85 A 4,00 A
*) 2CR4160 Horizontal 6,10 A 5,05 A
*) 2CR3170 Vertical 7,10A 5,90 A
*) 2CR4172 Horizontal 7,30 A 6,00 A
4CR1179 Vertical 8,00 A 6,60 A
*) 2CR4195 Horizontal 9,60 A 7,90 A
*) 2CR4204 Horizontal 11,00 A 9,10 A
*) 2CR4215 Horizontal 13,20 A 10,90 A
4CR1223 Vertical 14,80 A 12,20 A
4CR2223 Horizontal 14,80 A 12,20 A
*) 2CR4258 Horizontal 21,90 A 18,10 A

(*) IMPORTANT: The indicated models are going to extinct and will be replaced gradually by corresponding to the format 4CR2,
maintaining the PIC UP and DROP OUT electrical characteristics.



GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.5 - Anti-legionella electronic thermostat

LEGIONELUS 70 acts automatically by means of time cycles selected by the user. This carries out a periodic cleaning of the system by increasing the temperature
of the installation over the determined time, guaranteeing a good sterilization of the conduits through which the water circulates and the ACS is accumulated.

Example: Every 7 days the installation maintains a temperature of 60 °C to 70 °C during two hours.

Usual applications

* House buildings. ¢ Public centers of a larege number of people: gymnasiums,
S Taundriosy schools, offices, hospitals, hotels, etc.
General characteristics Technical data
¢ Set point temperature indicator ¢ Range temperature ..................... 10 to 95 °C
* Adjustment set point temperature installation (T1) * POWET SUPPIY w..oocovneaiccieiieianne ~230 V (50 / 60 Hz)
¢ Regulation of the differential. * Type of sensor temperature ........ PTC2000
¢ Limitation interval temperature installation (T1) by e Dimensions of the sensor ............ @6 x 30 mm
minimum and maximun. eRelay T1 .o 10 (4) A ~250 V NC +NO
¢ Minimum time of disconnection between two REIAY T2 ..o 10 (4) A ~250 V NO
connections of the charge of the installation (T1). « RegUIAtioN tyPe oo, ON / OFF
¢ Readjustment calibrated sensor. o Qe Vgl  Red
e Selection temperature of Legionela elimination (T2),
from 40 °C to go °C, factory 78 “C. (T2« Number of buttoms .................. 3
e Timer during cycle elimination, from 1 minute to 120 Code FEfrEs Range

minutes. Factory 5 minutes.

* Repetition of the cycle every 1 to 168 hours (7 days), 517340000 LEGIONELUS 70. Wall version 10-95°C
factory 24 hours.

* PIN, protection and blockage of the keyboard.

517343000 LEGIONELUS 70 RAIL. Rail DIN version 10-95°C

GROUP 11 - Thermostats, hygrostats, pressostats, time ALLEGRO 400/ FC200

switches and temperature sensors
11.14 - Differential thermostats
DIFFERENCIAL THERMOSTAT WITH PTC SENSOR, MODELS ALLEGRO 400

Control differential for capturing solar heat by means of solar paddles accumulating hot water, for sanitary hot water use or swimming
pools.

General characteristics

« Indication collector temperature with * Possibility of forced stop. e 2 temperature sensors (IP67)
decimals. * Calibrated adjustment of sensor PTC2000.
e Indication tank temperature with ¢ Differential of activation. e Password
decimals. e Defrosting Yes / No i -
¢ Possibility of forced operation. * Connection without sensor polarity. i i E}
Technical data ALLEGRO 400 INSTALLATION EXAMPLE
* Range temperature -40 to +140 °C 1. Solar collector. 7. Circulation pump. _{} & o n 1
* Power supply ~230 V (50 /60 Hz) 2. Accumulating tank. 8. Glass expansion. & 12
* 12 Temperature sensor (IP67) PTC2000 1,5% 3. Interchanging coil. 9. Heating element. ¥ _3|-1:
* 22 Temperature sensor (IP67) ...... PTC2000 1,5% 4. ALLEGRO 400 10. Cool water - In. .
» Dimensions of the sensor ... .. @6 x 30 mm Regulator 11. Hot water - out. &
*Relay (NO+NC) .......... . 12(5)A~250 V 5. Exit sensor collector. 12, Thermostat T s 6 2
* Regulation type ...... .. ON/OFF 6. Exit sensor tank.
 Colour visualization .. .. Red
* Number of buttoms ... 3 Cédigo Reference Range
* N of programmable param. ........ 5 517341000  ALLEGRO 400. Wall version -40 ... +140 °C
* Working temperature ... Dindsady 517344000  ALLEGRO 400 RAIL. DIN rail version -40 ... +140 °C
» Storage temperature ............c.co.... -20 to +60 °C
« Block of parameters by password Yes 517345000 ALLEGRO 433 RAIL. DIN rail version. 3 Sensors, 3 relays -40 ... +140 °C

DIFFERENCIAL THERMOSTAT, MODELS FC200

Differential regulator for taking advantage of the ouside air and to climatise shops, houses or offices by means of ventilation. Also it
can be used in dryers.
INSTALLATION EXAMPLE General characteristics Technical data FC200

* Indication impulse * Range temperature -40 to +140 °C

- temperature. * Power supply ......ccccoeueee. .. ~230 V (50 / 60 Hz)
- ¢ Indication return » 12 Temperature sensor (IP67) ...... PTC2000 1,5%
External “ . tempfe@ture. * 22 Temperature sensor (IP67) ...... PTC2000 1,5%
o o || = — y [ ° Eg::l?i!;:‘ly of forced * Dimensions of the sensor .. @6 x 30 mm
=y External 1 e *Relay (NO + NC) ........... .. 12 (5) A~250 V
| M " ¢ Possibility of forced stop. « Requlation t ON / OFF
_— « Calibrated adjustment of eguiation ype ... i
£ +l sounding. * Colour visualization Red
oo oo « Differential of activation. © N:mber Off Ut OIS P 5
ey air . « 2 temperature sensors ¢ N° of programmable param. ........ 7
+* | * Working temperature ................... -5 to +55 °C
* Storage temperature .................... -20 to +60 °C
* Block of parameters by password Yes
Code Reference Range
517342000 FC 200. Differencial regulator. Wall version -40 ... +140°C
517346000 FC 200 RAIL. Differencial regulator. DIN rail version -40 ... +140°C .
517342001 SFC 200. Sensors spare parts -40 ... +140 °C —

§ lectiicfs),



GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.15 - Temperature sensors: thermocouples and RTD sensors

Introduction

The majority of elements for measuring temperature are based on dilation of a solid, liquid or gas (thermostats and thermometers of mechanical action as for
example bulb thermostats, klixon®, etc), or a thermo-electric measurement in which an induced electro-driven force is translated into a temperature (thermocouples)
or in the measurement of an ohmic value change of an element caused by a temperature change (resistance temperature detector PT100, NT, PTC)

Thermocouples

Thermocouples are the widest used elements of all electric temperature sensors. There are manufactured in a wide range of configurations and offer the user
maximum flexibility.

A thermocouple consists of a pair of conductors of different metals connected at one end. Their functioning is based on the Seebeck effect. This is based on the
apparition of a voltage or electro-drive force owing to the difference in temperatures between two unions of different metals in the same circuit.

The temperature/tension characteristics of a thermocouple depend as much on the materials used in its composition as on the temperature to which they are
subjected.

In the following table, different types of thermocouple are shown, designation according to their corresponding standards and the polarity of the metals.

Type Material and polarity Designation
(+) (-) IEC, ISA, ANSI DIN
T Copper / Copper-nickel Copper - Constantan Cu-CuNi
J Copper / Copper-nickel Iron - Constantan Fe - Cu Ni
E Nickel-Chrome / Copper-nickel Chromel - Constantan
K Nickel-Chrome / Nickel-Aluminium Chromel - Alumel Ni Cr - Ni Al
R Platinum-Rhodium 13% Platinum Pt 13 Rh - Pt
S Platinum-Rhodium 6% Platinum Pt 10 Rh - Pt Pt10 Rh - Pt
B Platinum-Rhodium 30% Platinum-Rhodium 6% Pt 30 Rh - Pt 6 Rh
For selection of the most suitable thermocouple depending on the working temperature, please see below a table of maximum utilisation ranges:
Type Temperature range in °C Margins of error
T -200 ... +0°C +1°Cor+1,5%
0...+350 °C +1°C or+0,75%
J 0...+760°C +2,2°Cor+0,75%
E -200 ... +0°C +1,7°Cor+1%
0...+870°C +1,7°C or + 0,5%
K -200 ... +0 °C +2,2°C or + 2%
0...+1250 °C +2,2°C or +0,75%
R 0...+1450 °C +1,5°C or +0,25%
S 0...+1700 °C +0,5%
B +870 ... +1700 °C +0,5%

Resistance temperature detectors (RTD)

The principle of temperature measurement by resistance is based on the capacity of the metals to vary their resistivity depending on the temperature. This capacity
is more or less emphasised depending on the material used.

For greater accuracy when measuring temperature, materials must be found that contain a high variation of ohmic value. This is best achieved with pure metals.
The most widely used are nickel (Ni) and especially platinum (Pt).

Within the temperature range of -200°C to +750°C, RTD's are the most accurate method, as the temperature variations can be measured with great exactitude.
Calibrated resistances provide measurements with an accuracy of + 0.02 °C in the temperature range of -50 °C to +150 °C.

The most common RTD's are the Pt100. They must have an ohmic value of 100 W at 0°C, with a tolerance of + 0.1 W.

Other types of RTD's used are the NTC (materials which decrease their ohmic values when the temperature increases) and the PTC (when the temperature
increases, their ohmic value increases)

Standard heads for thermocouples and RTD's

The following figures show us the most common standard heads according to DIN or ASA standards. Materials used in construction of these heads tends to be
plastic for the BBK type; aluminium for the DIN A and DIN B; brass for the S type; and cast iron or aluminium for the NEMA IV type.

)

DIN S

DIN A DIN B

THREADH

[ ]
DIN BBK NEMA IV




GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.15 - Temperature sensors: thermocouples and RTD sensors

Types of probes according to finishes

¢ Probes with sheath and head: They are characterised by having a robust structure and the connection of the compensated lead is located in the head. They
can have a moving nipple, flange, etc.

r

| |
= = =l

* Bayonet type probes (fast connecting): Their characteristics consist in determining a measurement by sliding the bayonet over a spring and adjusting by
means of a quarter of a turn of a special nipple. They are usually applied in holes.

a5 @int 12

t

¢ Hammer type probes (elbowed probes): They tend to be small in size. The elbow is of 90°, whether with thread or else with bayonet, with appendix, etc. Their
most frequent application is designed for mould plates, small moulds, etc.

e 1 s sme=

* Band type probes (cylinder probes): Band sensors are ideal for measuring in piping and cylinders. The diameter and width must be determined depending
on the application

L e

FLAT ZONE

* Capillary probes: They are probes with a very small diameter (from @0.5 mm), ductile and mouldable. They adapt to any geometric shape. They are compacted
in magnesium oxide. They have high accuracy and reliability.

Polarised compensated connectors

Connections for all types of thermocouples and RDT's.

Connector material in plastic, and ceramic for high temperatures. Maximum working temperature 425°C for plastic ones and 650°C for the high temperature ones.
Standard model with round terminals.

y .
t-!"r-ﬁ?f-."ﬂ:fq? .




GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.15 - Temperature sensors: thermocouples and RTD sensors
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GROUP 11 - Thermostats, hygrostats, pressostats, time

switches and temperature sensors

11.15 - Temperature sensors: thermocouples and RTD sensors
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GROUP 12 - Temperature regulators ON/OFF, PD, PID.

Programmers
12.2 - Electronic thermostat. CTX Range

ELECTRONIC DIGITAL THERMOSTAT PANEL, CTX SERIES

Electronic thermostats with digital display to control heating, refrigeration, and industrial temperatures. Contains a microprocessor, with configurable parameters and

the possibility of setting an alarm temperature.

Code Reference Working range
3501020449 CTX031N0O -45...50°C
3501020444 CTX031Y00 -45...130 °C
3501020580 MTX032Y00 -45...130 °C
3501020615 STX041Y00 -45...130 °C

NOTE: The CTX031N0O model is supplied with a built-in NTC sensor. The CTX031Y00,
MTX032Y00, and STX041Y00 are supplied WITHOUT the PTC sensor of code

3501020442

Technical characteristics, CTX031N0O series
Electronic temperature controller panel, specific to
refrigeration. Digital entry of parameters, built-in 230 V
transformer, 1 regulation output, working range of -45° to
50°C, NTC sensor included.

* ON / OFF regulation

* Relay output 8(2)A ~250 V

Technical characteristics, CTX031Y00 series

Digital temperature controller panel, “hot” or “cold” operation

configurable. Digital entry of parameters, built-in 230 V

transformer, working range of -45° to 130°C, PTC sensor

NOT included

e ON / OFF regulation

* Relay output 8(2)A ~250 V

* Output for remote-control alarm through opto-isolator with
capacity from 40 to 80 mA 250 VDC

Technical characteristics, MTX032Y00 series

Electronic temperature controller panel. Digital entry of
parameters, built-in 230 V transformer, working range of -45°
to 130°C, PTC sensor NOT included. Operation with neutral
zone keeps the temperature within the imposed dead zone,
activating the heating or cooling output according to the
temperature variation. 2 regulation outputs (heating and
cooling), 1 remote-alarm output

¢ ON / OFF regulation

¢ Relay output 8(2)A ~250 V

¢ Output for remote-control alarm through opto-isolator with

Technical characteristics, STX04100 series

Electronic temperature controller, built-in transformer, digital
entry of parameters, built-in 230 V transformer, working range
of -45° to 130°C, 2 x PTC sensors NOT included. 4-DIN box
for assembly on DIN rail. Differential operation enables heat
exchange between two systems when the temperature
difference between the two sensors is greater than the one
set (differential). 1 remote-alarm output.

¢ ON/ OFF regulation

¢ Relay output 8(2)A ~250 V

Sensor type

NTC
PTC
PTC
PTC (2 per device)

28,5

DRILLING

Accuracy + 1 digit

Sensor accuracy + 2%

Front dimensions 32 x 74 mm

Working temperature 0 - 50 °C

Protection: IP52 on front panel, IP20 for terminals
Power supply ~230 V

Accuracy + 1 digit

Sensor accuracy + 2%

Front dimensions 32 x 74 mm

Working temperature 0 - 50 °C

Protection: IP52 on front panel, IP20 for terminals
Power supply ~230 V

capacity from 40 to 80 mA 250 VDC

Accuracy + 1 digit

Sensor accuracy + 2%

Front dimensions 32 x 74 mm

Working temperature 0 - 50 °C

Protection: IP52 on front panel, IP20 for terminals

Output for remote-control alarm through opto-isolator with
capacity from 40 to 80 mA 250 Vac

Accuracy + 1 digit

Sensor accuracy + 2%

Working temperature 0 - 50 °C

Protection: IP52 on front panel, IP20 for terminals

-
-
-
-




GROUP 12 - Temperature regulators ON/OFF, PD, PID.

Programmers

12.3 - Configurable temperature controller with display

CONFIGURABLE TEMPERATURE CONTROLLERS 32 X 74, MODEL ATR121

The ATR121 processes controller with double setpoint is a device designed for safety systems as well
as small ovens, with a very reasonable format for various applications. Due to its size, it is ideal for
mass production.

Selectable analogue entry: thermocouple J, K, R, S, and thermoresistor PT100, PTC 1K Ni100, NTC
10K (cold sector) and PT500 / PT1000; standard signal 0...10V, 0...20mA, 4...20mA. Possible to read
linear potentiometer of 6 KQ and 150 KQ (full-scale values).

Two set points, one for control and one for alarm, corresponding to 2 relay outputs or SSR. The relays
are 8 A for the main output and 5 A for the alarm output.

The control system may be ON/OFF, P, PI, and PID with autotuning system; PID heating operation +
PID cooling operation with dead band.

The operating system is simple and quick. It is provided with a large-digit display for easy process

. CLOBTDID Pane crilng
reading. 8.5 x TOUS rren

Parameters protected by password Lo sma s e das
General Characteristics

e Completely configurable: Entry type - * Operating mode: Indicator with 2 alarms - 1
associated functions and their loop or On/Off PID with 1 alarm.

Bugoeated hicknass
correspondence to outputs - control type - e Auto-Tuning: PID only. Using the Auto-Tuning 2«8 mm
output type - alarms - control parameters. function, the controller selects the most
e Accuracy: 0.5 % = 1 digit (TC, RTD) appropriate adjustment method for each lzm.ml -1
0.2% + 1digit for V / | process. A i il
 Entry: 1 configurable for thermocouple (K, R, ° '“d'cat'f’": 3-digit display : 0O ot e 0
J, S); thermoresistor (Pt100, Ni 1000, Pt1000, * Protection: IP54 for front panel. £ | El 3
PTC, NTC); 0/4..20 mA, 0..10 V. e+ Dimensions: 32 x 74 mm, 58 mm depth. ¥ el -0
Potentiometer 6 KQ, 150 KQ. o Power supply: 12...24 Vac, 115 Vac, 230 * p—
e Output: SSR relay output (8 A). Vac, 12...35 Vac. - . «Ta
e Alarm: 5A relay e Consumption: 2W Model in stock
e Sampling time: 66 ms ¢ Operating conditions 0...45 °C; 35...95rH %. Code
¢ Control mode: ON/OFF,P,PI, PID ¢ Configuration protected by PASSWORD.
¢ Memory card. ATR121
Coding mode
ATR121
A 2 Relay outputs + SSR - 24 Vac +10% 50/60 Hz
AT 2 Relay outputs + SSR - 24 Vac +10% 50/60 Hz - RS485
AD 2 Relay outputs + SSR - 12 ... 24 Vac +10% 50/60 Hz - 12...35 Vcc
ADT 2 Relay outputs + SSR - 12 ... 24 Vac +10% 50/60 Hz - 12 ... 35 Vcc - RS485
B
(Basic 2 Relay outputs + SSR - 230 Vac +10% 50/60 Hz
model)

Cc 2 Relay outputs + SSR - 115 Vac +10% 50/60 Hz

CONFIGURABLE TEMPERATURE CONTROLLERS 48 X 48, MODEL ATR235

The ATR235 temperature controller is a 48 x 48-format regulator with a single setpoint.
It is ideal for simple low-cost applications.

Selectable analogue entry: thermocouple J - K and thermoresistor PT100

Output through relay (8 A for resistive loads) or SSR-logic output (selectable by internal jumper for 12
V or 30 mA)

The control system can be ON / OFF (direct action or inverse action for heating or cooling), P, PI, and
PID with auto-tuning system.

The operating system is simple and quick. It is provided with a large-digit display for easy process
reading.

Parameters protected by password.

General Characteristics

e Completely configurable: Entry type - © Auto-tuning: PID only. Using the Auto-Tuning
associated functions and their correspondence function, the controller selects the most
to outputs - control type - output type - alarms appropriate adjustment method for each

- control parameters. process.
. e Accuracy: 0.5 % = 1 digit ¢ Indication: 3-digit display
* Entry: 1 configurable for thermocouple (K, J); Protecti.on: IP54 for front panel.
/ " thermoresistor (Pt100) ¢ Dimensions: 48 x 48 mm, 112 mm depth.
= T e Output: 12 V - 30 mA SSR relay output (8 A). * Power supply: 24 Vac, 115 Vac, 230 Vac.
. - ¢ Sampling time: 250 ms ¢ Consumption: 2.5 W
ke - « ¢ Control mode: ON/OFF,P,PI, PID ¢ Operating conditions 0...45 °C; 35...95rH %.

* Configuration protected by PASSWORD.

| Coding mode Standard model
Panel drilling
46 x 46 mm ATR235 Code (model in stock)
| ATR235
Ay e e A 24 Vac +15% 50/60 Hz
-8 mm
BC

230/ 115 Vac +15% 50/60 Hz

(T (configurable with jumper)

model)



GROUP 12 - Temperature regulators ON/OFF, PD, PID.
Programmers

12.4 - Configurable temperature controller with dual display

48 X 48 CONFIGURABLE MULTI-FUNCTION CONTROLLER, MODEL
ATR241

The ATR241 multi-function controller is a 48 x 48-format double setpoint regulator with
frontal extraction.

It has a 4-digit dual display with different colours (red and green) to enable identification of
the command setpoint as well as the process setpoint.

Selectable analogue entry: thermocouple J, K, R, S, and thermoresistor PT100, PTC 1K,
Ni100; standard signal 0...10, 0...20mA, 4...20mA y 0...40 mV (for load cell).

Two setpoints corresponding to 2 relay outputs + 1 SSR output. The relays are 8 A (switched
contacts, resistive load) for the main output and 5 A (resistive load) for the secondary output,
configurable as alarm (deviation, band, or general). The SSR output or 4...20 mA can be
used for retransmission of process

The control system can be ON/OFF, P, PI, and PID with auto-tuning system.
Automatic / manual operation (percentage control of output)

“Programming” function with 3 segments, selectable with parameters: Start - maintenance -
End

Parameters protected by password.

Common applications
e Extrusion and stamping of plastic materials
* Injection moulding
¢ Food industry
Connections » Packaging
* Pharmaceutical industry

* Laboratory ovens

e Shoe-making machinery
* Pressure control

* Motorised valve control

General Characteristics

¢ Completely configurable: Entry type - associated functions and their correspondence to
outputs - control type - output type - alarms - control parameters.

e Accuracy: 0.5 % + 1 digit (TC, RTD)
0.2% =+ 1digit for V./ mA
e Entry: 1 configurable for thermocouple (K, R, J, S); thermoresistor (Pt100, PTC 1 K, Ni
100); standard signal 0/4...20 mA, 0...40 mV (for load cell), 0...10 V.

e Output: 1 relay (8 A resistive load) + 12 V - 30 mA SSR logic output + 1 relay (5 A resistive
load) + 4 .. 20 mA transmission of process.

e Sampling time: 66 ms
e Control mode: ON / OFF, P, PI, PID
* Operating mode: Indicator with 2 alarms - 1 loop or On/Off PID with 1 alarm.

e Auto-Tuning: PID only. Using the Auto-Tuning function, the controller selects the most
appropriate adjustment method for each process.

¢ Indication: Dual 4-digit display with red and green LED and decimal point.
¢ Protection: IP54 for front panel.

¢ Dimensions: 48 x 48 mm, 112 mm depth.

* Power supply: 24 Vac, 12...24 Vac / Vdc, 115/ 230 Vac.

e Consumption: 3 W

¢ Operating conditions 0...45 °C; 35...95rH %.

* Configuration protected by PASSWORD.

Dimensions ¢ Memory card.
42 mm
‘ by Bartan lll Standard model
s \ ! :
—— IIII] Code
— p— o
Ed e p———— m
—_—— — ATR24T
¥ |
IL 4 J Ll a2 o .
Coding mode
ATR241
=
Panel drilling =
46 x 46 mm 12 /24 Vac / Vce £10% 50/60 Hz
:'=| e 2 Relay outputs - SSR - 4...20 mA
1 . BC 230/ 115 Vac +10% 50/60 Hz

. Suggested thickness (Ba;ic 2 Relay outputs - SSR - 4...20 mA
2.8 mm model)




GROUP 12 - Temperature regulators ON/OFF, PD, PID.

Programmers
12.5 - Configurable multi-input controller 48x96 DIN

Caracteristicas generales
e Accuracy: 0,2 % + 1 °C (Tamb = 25 °C) ¢ Loop break alarm.
e Input: Configurable (Pt 100, J, L, K, S, mA, Volt). » Standard voltage: 100...240 Vdc switching type, or 24 Vac

¢ Control mode: On/Off, PID. and 24 Ve .
¢ AutoTuning: For automatic adjustement of optimum control = Auxliiaryipowsrsuppiiiofiex el EERIEETE

parameters. ¢ Front protection: Standard IP54, IP65 with optional front
panel gasket.

¢ Withdrawable front
* Dimensions: 48 x 96 DIN depth 120 mm.

¢ Main output: Configurable. Logic or relay, single or dual.
* Auxiliary output: With relay, configurable.
¢ Indication: Simultaneous display of measurement and Set

point. * Options:
e Access to parameters: On 3 different levels for: - Serial communication to computer.
modification, display only, and no-access. - 2nd auxiliary output (extra).

BASIC MODEL IN PERMANENT STOCK:

XE-301: Configurable multi-input controller series XE standard voltage ~230 V 50/60 Hz, with 1 main output
logical or relay, and 2 auxiliary outputs of relay. Serial communication to computer NOT FITTED.

Code Borehole panel: 45+0.6 x 22,2+0.3 mm

DIMENSIONS

XE-301 14 120 48

ASCON Protocol
Modbus/Jbus Protocol

Serial communication interface

91,5
96

Coding mode

Model code Basic model Configuration

< - dE BEER

Power supply
Serial communication
Auxiliary output Y,

n’ n
i

110 min

Thickness
max. 9 mm

Configuration code

45+08]

Input X
Main output Y,
Auxiliary output Y,
Auxiliary output Y,

Type of action and safety state Y,

Reverse Safety 0%

Direct Safety 0%
Reverse Safety 100%
Direct Safety 100%
Reverse Safety -100% (*)
Direct Safety -100% (*)

Power supply
100 ... 240 Vac 50/60 Hz (stock)
16 ...28 V 50/60 Hz y 20 ... 30 Vdc

Serial communication
Not fitted (in stock)

Logic 0/18 Vdc with time proportioning

Cool - Heat

Relay with time proportioning (*)

0
1
A 2
3 3
5 4
. :
0 Type of set point and control mode output Y, “
Fitted 1 Disabled 0
. . I Active high 1
Auxiliary output Y - Deviation with startup inhibition Active low 2
Not fitted 0 Active out 3
Fitted (in stock) 1 Band Active in 4
Active high 5
Input type, scale range “ Independent Active low 5
RTD Pt100  [-200...600 °C 0 R 7
IEC 751 Pt100  |-99,9...300,0 °C 1 Deviation -
Active low 8
= (REOORC 2 Loop break alarm 9
Thermocouple L 0...600 °C 3
IEC 584 K 0..1200 °C 4 Type of set point and control mode output Y, “
S 0...1600 °C 5 Disabled 0
4..20 mA Configuration eng. units 6 B ) . Active high 1
0.20mA Configuration eng. units 7 Deviation with startup inhibition Active low >
0...1 Vdc Configuration eng. units 8 Active out 3
0...10 Vdc Configuration eng. units 9 Band Active in 4
MG |ocrercen Sl 2
Relay (On - Off with hysteresis) 0 i Active high 7
Relay with time proportioning 1 RsViation ANEE Lo 8
2 9
6
- —

Logic 0/18 Vdc with time proportioning (*)

(*) For Heat / Cool controllers, select outputs E-6 or E-7




IMN INOX GROUP 13 - Level controllers

Models as per catalogue: NTC - 9611 13.1 - Magnetic level switches

Table of chemical resistance to \
Stainless Steel AISI 316 (*) i
Temperature °C -
Product | o
20 60 100
Mineral oils + + + — ‘
Acetic acid 10-50% + + + _—
Boric acid + + + . .
Chromic acid 10% + + ° A l 1
Nitric acid 0-50% + + + f iy
N el e * ° IMN 40 INOX IMN 70 INOX IMN 50 NY V IMN 50 PP V
Hydrogen peroxide + + +
60% 10 1/8 2 1/4”
Ammoniac liquid + + + / / M16 x 2
Benzene + + + N\ %
Gilicol + + +
Trichloroethylene + 42 '
SIGNALS g 75
- 58
Unaltered | + |Do not resist| ® ‘ ‘
28

NOTE: The data contained in the tables are ©29,5 @
understood to be without commitment and
can be altered by factors like pressure, oo | |,
concentration etc. 52 @22

MAGNETIC LEVEL SWITCHES. GENERAL CHARACTERISTICS. STANDARD MODELS
IMN 40 INOX IMN 70 INOX IMN 50 NY V

IMN 50 PP V

ATTACHMENT 1/8" BSP connector 1/4" BSP connector M 16 x 2 connector
BODY MATERIAL Stainless steel AISI 316 [NY] Nylon 6,6 [PP] Polypropilene
FLOAT MATERIAL Stainless steel AISI 316 [NY] Nylon 6,6 [PP] Polypropilene
CONNECTION Silicone cable 130 °C - PVC 90 °C 1 m Long PVC Cable 0,5 m long
CONTACT TYPE NO or NC according to float position
MAXIMUM CUTOUT CAPACITY 40 W/VA 80 W/VA 15 W/VA
MAXIMUM CUTOUT VOLTAGE 220 Vac 250 Vac 250 Vac
MAXIMUM CURRENT 3A 2A 1A
INSULATION RESISTANCE 10" Ohms
TEMPERATURE -40 °C +130°C [NY] -30 °C +130 °C [PP] -30 °C +60 °C
MINIIMUM DENSITY e > 0,8 g/cm3 e > 0,6 g/cm? [NY] e > 0,9 g/cm3 [PP] e > 0,7 g/lcm3
ASSEMBLY POSITION Vertical + 15° Vertical + 30° Vertical + 15°
PROTECTION CLASS IP-65

IMN INOX IMN 43650 INOX IMN NR 2” INOX IMN BOX INOX

g

]

g

3

L
212
252

%

12
@52

]

212
@52

80

MAGNETIC LEVEL SWITCHES. MODELS AND PARTICULAR CHARACTERISTICS. SPECIAL MANUFACTURE

IMN INOX IMN 43650 INOX IMN NR 2" INOX IMN BOX INOX
ATTACHMENT 3/8" BSP S.S. AISI 316 connector Stainless Steel AISI 316 flange 2" BSP S.S. AlSI 316 threaded plug PVC Flange
FLOAT Type FEI -1 @ 52 mm AISI 316 Optional, types FCI-2, FCI-3, FEI-2
CONNECTION eretnsdh fgn‘; DIN 43650 Connector Aluminium connection box
N2 OF CONTACTS Maximum 4 contacts Maximum 2 contacts Maximum 4 contacts
CONTACT TYPE (NA) 80WVA/250Vac - 2A (NC) 60WVA/220Vac - 2A (NA/NC) 60WVA/220Vac - 2A

Common characteristics to all models of special manufacture




GROUP 13 - Level controllers IMN PVC

13.1 - Magnetic level switches Models as per catalogue: NTC - 9611

IMN PVC IMN 43650 PVC IMN NR 2” PVC IMN BOX PVC
4? 80
65
./ —= |
o

o912 | | | o12| | | @12
@36 036
Table of chemical resistance to MAGNETIC LEVEL SWITCHES. MODELS AND PARTICULAR CHARACTERISTICS.
PVC and Polypropilene SPECIAL MANUFACTURE
Temperature
Product °c IMN PVC IMN 43650 PVC IMN NR 2" PVC IMN BOX PVC
20 60
Bromic acid 50% Py ATTACHMENT | 3/8" BSP PVC connector PVC Flange 2" BSP PVC threaded plug PVC Flange
Hydiochibiicield hi FLOAT Type FCP - 2, @36 x 61 mm, Polypropilene
Hydrofluoric acid 48% + (]
Oxalic acid 50% + (] CONNECTION Cabll_%:nPgV?ﬁo = DIN 43650 Connector ABS Connection box
Perchloric acid 10% + Ne OF
Sulphuric acid 10% - CONTACTS Maximum 4 contacts Maximum 3 contacts Maximum 4 contacts
Sulphuric acid 80% + CONTACT (NO) (NC) (NO/NC)
Sulphuric acid 98% ~ ° TYPE 80WVA/250Vac - 2A 60WVA/220Vac - 2A 60WVA/220Vca - 2A
Ammonic fluoride 20% + ¢ |Common characteristics to all models of special manufacture
Calcic nitrate 50% + + |* Guide tube: @12 mm PVC * Nominal pressure: 3 kg/cm?
Photographics ¢ Length: Min 100 mm - Max 3500 mm ¢ Minimum density: e>0,45 g/cm3
developers * * Distance between contacts: > 40 mm e Assembly position: Vertical + 30°
: -30 ° 9 i lass: 1P65
SIGNALS e Temperature: -30 °C +60 °C * Protection ¢
Unaltered | + |Do not resist| L]

NOTE: The data contained in the tables are understood to be without commitment and can be altered by factors like pressure, concentration etc.

NS /NR/NRA

GROUP 13 - Level controllers

13.2 - Level control: resistive probes Models as per catalogue: NTC - 9612

NS NR 1 1/2” 43650 NRA 1 1/2” 43650
15 @55 @55
— —

100 20 b 3 20 : S
p: E 35 : 3 35
! 1%/ 1%/
020
_Ales lles
LEVEL CONTROLLERS FOR CONDUCTOR LIQUIDS, SOLIDS AND GRANULATES. GENERAL CHARACTERISTICS. STANDARD MODELS
NS NR 1 1/2" 43650 NRA 1 1/2" 43650

BODY MATERIAL Grey Polypropilene Red PVC WhiteTeflon
ELECTRODE Stainless Steel AISI 316 Stainless Steel AISI 316 @5 mm
Ne¢ ELECTRODES 1 From 1 to 4 electrodes
ELECTRODE LENGTH 120 mm 1000 mm. Special lengths > 30 mm < 5000 mm
ATTACHMENT By cable 11/2" Connector
CONNECTION Screw terminal DIN 43650 Connector
MAXIMUM TEMPERATURE +70°C | +140°C
PRESSURE 10 K/cm? at +60°C
ELECTRODE PROTECTION - Optional with PVC Ref.: NRI 1 1/2 | Optional with PTFE Ref.: NRAI 1 1/2




PNSA GROUP 13 - Level controllers

Models as per catalogue: NTC - 9612 13.3 - Level control: Level relays

Relay for level control in liquid, solid and granulate conductors, model PNSA

Dimensions Technical data
[_33427 77 21 Power supply input Ac supply. Mode A
‘ — ) ) <6) 024 - 24Vca 50/60Hz  +10 -15%
<5> <7> B 110 - 110Veca 50/60Hz  +10 -15%
j @ (8) 230 - 230Vca 50/60Hz  +10 -15%
@ @) 400 - 400Vca 50/60Hz  +10 -15%
91,5 68 440 - 440Vca 50/60Hz  +10 -15%
e @ G
LD <1> QD The transformer provides galvanic insulation between
the supply voltage and the electronic circuit.
l ——

8 ~ Other voltages available on demand

General characteristics

Control of maximum and minimum level
The relay is activated when the liquid level reaches the maximum electrode level (5). It is deactivated when the liquid level
drops below the minimum electrode level (6).

1
6
OPERATING PRINCIPLE 2 ® ® @) ,
CONNECTION o4 == ¢ ®
e/ o & o/ ®
@1 _ @ ® 1 _
® @ ® @

© oz e ©
POWER SUPPLY AC, Mode A
SENSITIVITY Adjustable from 10 to 100 KQ
VOLTAGE IN SENSOR 24 Vac
CURRENT IN SENSOR 4 mA ( In shortcircuit )

Unshielded cables of section 1 to 2.5 mm?2 with good insulation are usually used. In some installations, when the power and
probe lines run parallel in the same tube over long distances, it is recommendable to use shielded cable.

ggﬁsagngAnés;_Técs A ls The resistance between cables and mass should be at least 200KQ. The shield is connected to terminal 7, which corresponds

to earth.

Connection to mass: If the tank is not conductive, an additional probe should be installed for connection of mass, terminal 7.

LENGTH OF SENSOR CABLE | Unspecified

Electrode models: NS, NR 43650, NRA 43650, NR, NRA, NT, NRP, NP, NRT2. Overvoltage protector PS-3 Separators

pleldlzzsioll=s NR.SEP Nuts NR.TUE/P 1 1/2".

Complements
Undecal base for relays of level control, model S3-B
Dimensions
29,5 . 15 General characteristics

W

¢ Undecal base: 11 poles.
* Borehole for screw: M3

8117116115 114
P LT

%) (0)(()
o) (o
@ © 100
%”@@

QEEEEE)
19110 111112113

b

L J

DIN 46277 © Box material and colour: Noryl SE 100, light grey
/ e Assembly: DIN 46277 rail
¢ Spring material: Silver-plated brass

e Accessory: RB, relay-base coding ring

e
2l




GROUP 14- Electrical cable and insulating sheaths

14.1 - Insulating sheaths for high and very high temperatures

FIBER GLASS COVERED WITH A SILICONE RUBBER LAYER INSULATING SHEATHS, MODELS TU-FIVISI

General characteristics Usual applications

* Plaited glass fibre protection covered with a silicon rubber layer. ¢ Internal wires for revolving machinery (Class H and C)

¢ Continuous working temperature: from -60 °C to +250 °C. Peaks up to +290 e All kind of insulators continuously reaching 250°C in electrical pipes
°C. Heating elements

¢ Adequate resistance to humidity, ozone and UV. Lighting items

¢ Adequate resistance to most chemical atmospheres. Measuring and regulating

¢ Auto-extinguished Pipe connections

* Dry dielectrical strength from: 1,5 to 2 kV. Thermal insulation of wire handles

Packaging: In coils of 50 or 100 m. according to stock.

Code Referency Colour Dimensions in mm Weight
and temperature range Gint + Tolerance Wall thickness kg/km
116030000 TU-FIVISI-1 1+0,20 0,15-0,60 3,8
116030100 TU-FIVISI-2 2+0,20 0,15-0,65 5)
116030200 TU-FIVISI-3 3+0,20 0,15-0,65 7,7
116030300 TU-FIVISI-4 . OROECDathZ'ggo c 4£0.25 0,20 - 0,65 13,2
116030400 TU-FIVISI-5 5+0,25 0,20- 0,65 15
116030600 TU-FIVISI-8 8+0,25 0,20- 0,80 25
116030700 TU-FIVISI-10 10 + 0,50 0,40 - 1,00 34
116031200 TU-FIVISI-12 12 + 0,50 0,40-1,20 45
FIBER GLASS IMPREGNATED WITH PURE SILICONE GLAZE, MODELS TU-FIVI
General characteristics Usual applications
* Plaited glass fibre protection fully impregnated with a pure silicon glaze. ¢ Heating elements
* Continuous working temperature: from -60 °C to +350 °C. Peaks up to +400 °C. ¢ Heating wires for electrodomestic items
¢ Adequate mechanical resistance. ¢ Electrothermal machinery
¢ Incombustible. * Cookers, etc.

¢ Dry dielectrical strength from: 0,8 to 1,2 kV.

Packaging: In coils of 50 or 100 m. according to stock.

Code Reference Colour Dimensions en mm Weight
and temperature range Qint + Tolerance Wall thickness kg/km
116020000 TU-FIVI-1 1+0,25 0,35 2,4
116020200 TU-FIVI-2 2+0,25 0,4 3,1
116020100 TU-FIVI-2,5 2,5+0,25 0,4 3,9
116020300 TU-FIVI-3 3+0,25 0,4 6,8
116020400 TU-FIVI-4 NATURAL WHITE 4 +0,30 0,5 9
116020500 TU-FIVI-5 -60 °C at +350 °C 5+0,30 0,5 1
116020600 TU-FIVI-6 6 +0,30 0,5 12
116020700 TU-FIVI-8 8 +0,40 0,5 16
116020800 TU-FIVI-10 10+ 0,50 0,6 20
116020900 TU-FIVI-12 12 +1,00 0,7 29
116021100 TU-FIVI-16 16 £ 1,00 0,9 49

PLAITED PROTECTION OF SILICON FIBRE, NOT TREATED, NON IMPREGNATED, MODELS TU-SILICIO

General characteristics Chemical composition
¢ Continuous working temperature: + 1050°C. Peaks up to + 1200°C. * Silica dioxide SiO2 > 99,9%
¢ Incombustible. * PRODUCT GUARANTEED WITHOUT ASBESTOS.
¢ Good flexibility. Usual applications
* Excellent thermal insulation properties.  Protection of rollers to transport annealing ovens for special glasses (does not
¢ Low thermal dilatation coefficient. modify the surface of the glass plates).
¢ Slight fraying at cut. ¢ High temperature insulating handle protection.
¢ Very high chemical resistance, specially towards acids. ¢ Industrial ovens.
Colour Dimensions in mm Weight
Code Reference and temperature range Ginternal Wall thickness kg/km
116035000 TU-SILICIO-1 1 0,7 3,8
116035100 TU-SILICIO-2 NATURAL WHITE 2 0,7 6,2
116035300 TU-SILICIO-4 +1050 °C 4 0,7 15,2
116035500 TU-SILICIO-6 6 0,7 24
FMINERAL FIBRE PROTECTION COATED IN SILICONE RUBBER, WATER AND FIRE PROOF, MODELS TU-FIMINSI
General characteristics Usual applications
¢ Continuous work temperature: from -60 °C to +260 °C. e Iron and steel industry, glass industry, chemical industry, naval and rail
e Peaks: 30 min at 800 °C / 15 min at 1100 °C / 1 min at 1500 °C construction. Protection and insulation of electrical wire handles, water, gas,

compressed air, hydraulic fluids pipes against several types of aggression:

¢ Presence of flames.

¢ Melted metal or glass projections.

e Steam projections... aeronautic and space construction. All aggressive
environments (flames, projections, etc)

¢ Excellent flexibility at low temperature.

* Slight swelling with hydrocarbons.

¢ Does not harden, soften or flake.

¢ The plait thickness ensures thermal protection.

¢ The silicone layer ensures resistance to occasional flames and water and
reinforces the thermal efficiency.

« PRODUCT GUARANTEED WITHOUT ASBESTOS Standards

¢ Inspired by the American aeronautic norm SAE 1072

Colour and Dimensions in mm Weight
Ref
Code Clerence  temperature range Ginternal Wall thickness  kg/km
RED BRICK

116040800 TU-FIMINSI-10 10 4 140

-60 °C at +260 °C



General characteristics

GROUP 14 - Electrical cable and insulating sheaths

14.2 - Fiber glass covered electrical nickel cable

Max current

. 5 .
» Continuous working temperatures: -60 °C to +350 Code Colour S;”,“:‘;’" ﬁe)r(':(:':nal L e’: ds zr:;(:d V'\(’:;'?r:t at 320°C
°C. Peaks at +400 °C. Amp.

* Adequate resistance to thermal shock and UV. 119057009 WHITE 0,25 1,9 4 0,3 6,5 143
* Excellent ageing resistance. 119010001 BROWN
¢ Adequate resistance to humidity 119010006 BLACK 0,5 2,2 7 0,3 8,7 2

A A 119010009 WHITE
Electrlf:al characteristics o EEGWN
* Working voltage: 500 V 119012009 WHITE 0,75 2,4 11 0,3 11,9 4,5
* Test voltage: 2000 V.

. . 119008002 RED
¢ Dielectrical strength: 2500 V.
L 119008009 WHITE 25 14 0.3 14.5 55

Usual applications 119056007 GREEN+YELLOW
* Wiring of heating elements (EARTH CONNECTION)
« Domestic electrical heating appliances 119013001 BROWN 15 27 ~ 03 205 -
¢ Commercial cookers and ovens 119013012 VIOLET
» Machines for thermoplastics or rubber, etc. 119011011 ORANGE 25 3,2 35 0,3 32,2 10
Packaging: In coils of 25, 50 or 100 m according 119009003 BLUE 4 4 56 0.3 50,1 13,5
to stock. 119046006 BLACK 6 4,6 84 0,3 72,3 16

General characteristics

GROUP 14 - Electrical cable and insulating sheaths

14.3 - Silicone covered electrical copper cable

Max. linear
¢ Continuous work temperature: from -60°C to + Code Colour Section OQexternal Ne O Lead Weight resistance
180°C. Peaks up to +230°C. mm? mm Leads mm kg/km at 20 °C
* Adequate resistance to thermal shocks and to UV W/km
« Excellent ageing resistance. 119001009 WHITE 0,75 2,3 24 0,2 11,5 <26
« Flexible red copper nucleus. 119002009 WHITE 1 2,5 32 0,2 14,2 <19,5
« Silicone rubber type EI2 - HD 22.1. 119056003 BLUE
119056005 RED BRICK 1,5 2,8 30 0,25 19,8 <133
Electrical characteristics 119056009 WHITE
* Working voltage: 500 V 119004003 BLUE
¢ Test voltage: 2000 V. 119004005 RED BRICK 2,5 34 50 0,25 30,7 <7,98
Usual applications 119004009 WHITE
* Heating wires for electrodomestic items 119005001 BROWN
* Revolving machinery (Class H) 119005006 BLACK 4 4,2 56 0,3 48 <4,95
¢ Lighting items 119005009 WHITE
¢ Industrial wires in hot atmospheres, etc. 119006001 BROWN
119006005 RED BRICK 6 5,2 84 0,3 72,8 < 3,30
Packaging: In coils of 100 or 200 m accordingto 119006006 BLACK

stock.

GROUP 15 - Magnetic anti-calcium

15.1 - Magnetic anti-calcium that reduces corrosion

This is a revolutionary system for the conditioning of

-+ drinking water. By means of a magnetic field, it reduces Model Code
the sedimentation speed of the calcium contained in
water and changes the type of crystalline structure while
reducing the thickness and type of calcium deposited on STANDARD FOR PIPES 575005000
resistors, tubing, tap sprayers, hand-held shower heads, (In blister pack)
etc., keeping the passage of water clear and diminishing
the effects of interstitial corrosion caused by calcium
sediments.
L
BSP Thread .
B ﬁ o Model Code nimm
2 3 Male Female
== 1 1 — =
§ 2 FOR SHOWERS 575002000 R 1/2" R 1/2" 42
=
e FOR WASHING MACHINES 575003000 R 3/4" R 3/4" 44
L
- @30 FOR DISHWASHER 575004000 R 3/4" R 3/4" 44

The STANDARD Magnetic Anti-Calcium Systems are for installation on the outside of copper, iron, plastic and other types of pipes. The pipe does not need to be
cut and the water flow need not be interrupted. The installation may be peformed manually without the help of tools. The benefits of the magnetic field are effective
within an area of approximately 30 meters from the installation point. If a pump is installed on the line, the effect disappears, so another unit must be installed at the
discharge of the pump.

If this product is installed at the water intake, corrosion is reduced. While corrosion is not completely eliminated for some types of water, in most cases the service
life of resistors, tanks and pipes is effectively extended.

The SHOWER model is for installation between the outlet thread of the tap and the hand-held shower head thread, and in the other two models (WASHING
MACHINE and DISHWASHER), between the outlet thread of the tap and the hose thread of the washing machine or dishwasher.

NOTE: Nowadays it is fashionable to magnetize water for therapeutic and other uses. ELECTRICFOR only has equipment to verify the improvement with respect
to corrosion and reduction of calcium sediments, so we cannot provide advice on other applications. To determine the effect of this product on other characteristics
of water, we recommend that a specialized technical expert be contacted.




GROUP 16- De-misting elements for mirrors STOP VAPOR

16.1 - De-misting elements for mirrors

SELF-ADHESIVE DE-MISTING ELEMENTS FOR MIRRORS, MODELS STOP VAPOR

StopVapor is the final effective solution for solving the problem of misting
on the mirror after showers. It prevents the mirror from misting-up, so
that you can see yourself immediately perfectly!

1iog 'F'-' Very easy to install, StopVapor is a self-adhesive heating foil to be
attached to the back of the mirror in the position you require.
L You need to leave 1 cm between the wall and the mirror to allow the
l L cable to pass through.

.af?

3

StopVapor is an interesting accessory which will complete your
assortment of bathroom articles, adding innovation and quality.

StopVapor has been designed fully respecting the European safety
regulations (EN 60335) and the CE regulation mark

L

i

o S
L

Code Description Volts Watts Dimensions in mm
E09112 De-misting heater STOPVAPOR-P ~230 V 8W 165 x 280
E09113 De-misting heater STOPVAPOR-M ~230 V 16 W 280 x 280
E09114 De-misting heater STOPVAPOR-G ~230V 24 W 410 x 280
E09116 De-misting heater STOPVAPOR-C ~230V 55 W 500 x 500
E09115 De-misting heater STOPVAPOR-R ~230 V 95 W 1010 x 440

GROUP 17- Heaters and accessories for aquariums,

terrariums and gardens

17.1 - General applications

Below are listed some of the most common applications for these heaters and accessories

e Aquariums ¢ Galvanic treatment of precious metals
e Gardens e DIY

¢ Terrariums e Laboratory

s Mirrors * Heating of reactive vessels

¢ Units for beauty treatment and electromedicine.

NATURAL WARM

GROUP 17- Heaters and accessories for aquariums,

terrariums and gardens

17.2 - Heating mats for gardens

HEATING MATS, MODELS NATURAL WARM

For rapid healthy growth of any kind of plant.

Natural Warm heating mats create the ideal conditions for growth for those plants, which need a
regular temperature throughout the year.

With their mild and even warmth, they guarantee an ideal climate for the development of the roots.

So all year round you can enjoy splendid flowers which often find our climate too cold for their
needs: orchids, anthurium, bromelia, cactus and many more will fill your house with their exotic
beauty and perfume.

The heating mats can be used under pot plants or directly in flower boxes or in hydroponics.

Absolutely safe, the Natural Warm mats come into insulation class 1 (with earth wiring),
waterproof, tear-resistant, flame-retardant PVC, welded hermetically at high frequency.

There are no electrical wires inside; the Natural Warm mats are therefore absolutely perfect for use in humid or wet places with
no risks.

The mats are to be connected directly to the mains or through a thermostat which guarantees adequate and constant temperature,
regardless of external factors such as cold, heat or humidity.

Code Description Volts Watts Dimensions in mm
E15104 NATURAL WARM-P Heating mat ~230 V 8w 195 x 310
E15105 NATURAL WARM-M Heating mat ~230 V 16W 310 x 310

E15106 NATURAL WARM-G Heating mat ~230 V 24 W 440 x 310




ULTRA-THIN EXTERNAL HEATING PAD, MODELS TERRA

Undertank heating pad for terrariums which guarantees a safe heating system for a suitable
environmental temperature to most reptiles, amphibians and small animals.

It has a low energy consumption, as opposed to incandescent lamps, and it represents the ideal
way to provide an evenly distributed heat. The heating pad allows also the creation of a cooler area
for your animals because it is installed on the bottom, unlike other heating systems.

Easy to install, the heating pad is ultra-flat and thin.

Placed outside the tank, it is totally safe for your animals. Sure and reliable even for the user
because there are no electrical wires within the heating pad.

Code Description Volts Watts Dimensions in mm
E09100 Heating pad TERRA-S ~230 V 8W 165 x 280
E09101 Heating pad TERRA-M ~230 V 16 W 285 x 280
E09102 Heating pad TERRA-G ~230 V 24 W 410 x 280

AQUARIUM HEATERS WITH PTC TECHNOLOGY, MODELS THEO

terrariums and gardens

17.3 - Ultra-thin external heating pad for terrariums

terrariums and gardens
17.4 - Aquarium heaters with PTC technology

GROUP 17 - Heaters and accessories for aquariums,

GROUP 17 - Heaters and accessories for aquariums,

¢ Self-limiting: the PTC heating system guarantees operation in complete safety because in case of dry running there is no

danger of damage.
¢ The first shatter-proof heater thanks to the special glass tube.

¢ Free positioning in aquarium with supplied suction cups.

Code Description Volts
T11700 Aquarium heaters THEO-25 ~230 V
T11100 Aquarium heaters THEO-50 ~230 V
T11200 Aquarium heaters THEO-100 ~230 V
T11600 Aquarium heaters THEO-150 ~230 V
T11300 Aquarium heaters THEO-200 ~230 V
T11400 Aquarium heaters THEO-300 ~230 V

T11500 Aquarium heaters THEO-400 ~230 V

Watts

25 W

50 W

100 W

150 W

200 W

300 W

400 W

¢ THEO is shock resistant thanks to the PTC heating element and the shatterproof glass tube.

Length
178 mm
178 mm
226 mm
306 mm
306 mm
394 mm

394 mm

For aquariums from/up to
(At up to 8 °C)

10/251t
20/50 It
50/100 It
90/ 150 It
100/200 It
200/300 It

300/ 400 It




GROUP 17- Heaters and accessories for aquariums, HYDROMATIC 2

terrariums and gardens

17.5 - Aquarium heaters

AQUARIUM HEATERS, MODELS HYDROMATIC 2

¥
| ¢ High quality and maximum security heater for aquariums

¢ Very easy temperature setting thanks to the graduated scale with 0,5 °C clicks.
* High precision temperature regulation with complete stop at both ends of graduate scale.
* Star shaped ceramic support for maximum heating efficiency

« 8 different models to heat most sizes of aquariums.

For aquariums

Code Description Volts Watts Length from/up to
(At up to8 °C)

T01723 Aquarium heaters HYDROMATIC 2-25 ~230 V 25W 265 mm 10/251t
T01135 Aquarium heaters HYDROMATIC 2-50 ~230 V 50 W 265 mm 20/50 It
T01820 Aquarium heaters HYDROMATIC 2-75 ~230 V 75W 265 mm 40/80 It
T01237 Aquarium heaters HYDROMATIC 2-100 ~230 V 100 W 265 mm 60/100 It
T01339 Aquarium heaters HYDROMATIC 2-150 ~230 V 150 W 320 mm 90/ 150 It
T01440 Aquarium heaters HYDROMATIC 2-200 ~230 V 200 W 320 mm 150 /200 It
T01522 Aquarium heaters HYDROMATIC 2-250 ~230 V 250 W 365 mm 180 /250 It
T01638 Aquarium heaters HYDROMATIC 2-300 ~230 V 300 W 365 mm 220/ 300 It

GROUP 17- Heaters and accessories for aquariums,
terrariums and gardens

17.6 - External thermal heaters

EXTERNAL THERMAL HEATERS, MODELS ETH

* First and unique external heater for aquariums with the exclusive PTC (Positive Thermal
Coefficient) technology

* Easy to connect to any canister filter.

e The self-limiting PTC heating element guarantees maximum safety against risk of over-
heating.

* High precision electronic temperature control with signal light.
¢ Built with solid self-extinguishing materials for extra safety

For aquariums

Code Description Volts Watts @dint tube
from/up to
T08100 External heater ETH-200 ~230V 200 W 12 mm 100 /200 It
T08200 External heater ETH-300 ~230V 300 W 16 mm 200/300 It

GROUP 17- Heaters and accessories for aquariums,
terrariums and gardens

17.7 - Mini-heater for small aquariums and fish bowls
MINI-HEATERS FOR SMALL AQUARIUMS, MODEL MNHT

¢ Mini heaters for small aquariums and fish bowls up to 5 gal/20 I.

e Easy installation and quick maintenance.

* Safe heating of both small aquariums and bowls.

High efficiency thanks to the PTC film heating element.

Works in complete safety in any situation thanks to the self-limiting system guaranteed by the PTC film.

For aquariums
from/up to

~230V 7,5W 145 x 58 mm 20 litros

Code Description Volts Watts Dimensions

Mini heater for

L aquariums MNHT




HYDROCABLE GROUP 17 - Heaters and accessories for aquariums,

terrariums and gardens

17.8 - Heating cable for aquariums and terrariums

HEATING CABLE WITH SUCTION CUPS, MODELS HYDROCABLE

Heating cable with suction cups for perfect positioning in both aquariums and terrariums

Easy to use, can be connected to the HYDROSET temperature control system.

Creates a naturally slow water movement near the bottom of the tank ideal for the well-being of plants.

The double silicon insulation guarantees total safety.

Works safely completely submerged in water or in a dry habitat.

Code Description Volts Watts Length For aquariums

from/up to
T04105 HY"I'DeF?g”CQA‘g"E’I';ZS ~230V  25W 4300 mm 40/65 It
T04205 vaesgggﬁlze-so ~230V  50W 6000 mm 60/125 It
T04305 B L ~230V  75W 7500 mm 120/200 It
T04405 Heating cable ~230V  100W  10000mm  160/250 It

HYDROCABLE-100

GROUP 17 - Heaters and accessories for aquariums,
terrariums and gardens

17.9 - Electronic thermostat for aquariums and terrariums
ELECTRONIC THERMOSTAT FOR AQUARIUMS AND TERRARIUMS, MODELS HYDROSET

* High precision thermostat for the temperature control of heating systems for aquariums
and terrariums

¢ Can be used to control the temperature of heating cables, heating pads and heaters with I h‘“
a power up to 500 W LLE

* Continuous measurement of the temperature through a special probe positioned directly -
in the enviroment.

* High precision temperature control thanks to the electronic circuit.

* Easy temperature selection and visualization of the temperature measured by the probe
(in the model with display)

Code Description Max power
Electronic thermostat
TO3300 HYDROSET 500 W
Electronic thermostat with digital display
T03200 HYDROSET-D 500 W

EKIP 31 / EKIP 41 GROUP 17 - Heaters and accessories for aquariums,

terrariums and gardens
17.10 - Integrated system for aquariums
THERMOPUMP FOR AQUARIUMS, MODELS EKIP 31

e Three-in-one system: pump, heater and aerator.
¢ Integrated water circulation pump with adjustable water flow.

Heater with PTC heating element with electronic temperature control.
* Oxygenation guaranteed by Venturi system near water flow.
* EKIP system operates in total safety both in vertical and horizontal position thanks to the self-limiting PTC

heating film.
- Max flow Heating Total Fo_r
Code Description Volts e power power aquariums
from/up to
Three-in-one system:
P15100 pump + heater + aerator ~230 V 350 I/h 50 W 57 W 20/60 It
EKIP 31-200
Three-in-one system:
P15200 pump + heater + aerator ~230 V 480 I/h 100 W 107 W 60/120 It
EKIP 31-300

THERMOFILTER FOR AQUARIUMS, MODELS EKIP 41

. hlh e Four-in-one system: pump, filter, heater and aerator
L ¢ Integrated water circulation pump with adjustable water flow and Venturi oxygenation system.

* Integrated filtering cartridge with sponge and option for extra filtering media.
¢ Heater with PTC heating element with electronic temperature control.
* EKIP system operates in total safety both in vertical and horizontal position thanks to the self-limiting PTC heating film.

- . For

Code Description Volts flol\\lnvar);te ':":ﬁl r:eg H?‘:";_g T:vt:aelr aquariums

P P from/up to
Four-in-one system:

F05100 pump + filter + heater + aerator ~230 V 3501/h 210 cm?3 50 W 57 W 20/60 It
EKIP 41-250

Four-in-one system:

F05200 pump + filter + heater + aerator ~230 V 4801/h 270 cm3 100 W 107 W 60/120 It

EKIP 41-350



GROUP 17- Heaters and accessories for aquariums,

terrariums and gardens

17.11 - Rotating water deflector

* Rotating water deflector applicable, with proper adaptors, to the outlet of any pump or filter
e 360° rotation guaranteed by the water flow of the pumpf/filter.

* Moves the aquarium water increasing oxygenation and surface gas exchange preventing the
formation of the “white line” effects.

* Creates a beneficial wave effect which moves plants and invertebrates.
¢ Functions with no extra energy consumption.

Code Description Min flow rate Max flow rate

HO01400 Rotating deflector FLO 300 I/h 1200 Ih

ROTATING DEFLECTOR WITH AEROBIC FILTER, MODELS BIOFLO

* Rotating water deflector with highly efficient aerobic filter applicable, with proper adaptors, to the outlet
of any pump or filter

e 360° rotation guaranteed by the water flow of the pump/filter.

* Removes ammonia, nitrites and surface deposits from the aquarium water with the rotating filter system.

.« Moves the aquarium water increasing oxygenation and surface gas exchange preventing the formation
of the “white line” effects.

* Creates a beneficial wave effect which moves plants and invertebrates.

¢ Functions with no extra energy consumption.

Sponge  Min flow Max flow Ammonia removed

—— 2R P diameter rate rate per hour

Rotating deflector

HOMI00 it ocrobio e ovato BIOFLO.p  ©90mm  300Uh  1200Uh  1.0mg 0.1 hv
Rotating deflector

H01200 With aerobic filter system BIOFLO-M @120 mm 400 I/h 1200 I/h 2,6 mg +0,21 hv

HO1300 RO €2 EEiar @150mm  700Vh  1200Vh 3,6 mg 0,4 hy

With aerobic filter system BIOFLO-G

PRIME / BRAVO

GROUP 17- Heaters and accessories for aquariums,
terrariums and gardens

17.12 - External canister filter for aquariums

EXTERNAL CANISTER FILTER, MODELS PRIME

¢ High performance self-priming external canister filter for aquariums.

¢ Versatile and high capacity filtering chamber.
¢ Quick and easy maintenance: simple detachment of the tubes and practical carrying handle.
* No risk of flooding thanks to the tight closing clips and the special gasket.

¢ User friendly with flow indicator to monitor proper functioning.

Max. flow Filtering For aquariums

Code Description Volts Watts s TR from/up to
C01103 External filter PRIME-10 ~230V mow 300 I’h 1,51 80/150 It
co1227 External filter PRIME-20 ~230 V 22W 600 I/h 31 100/ 250 It
C01305 External filter PRIME-30 ~230 V 30W 900 I/h 51 200 /450 It

EXTERNAL HANGING FILTER, MODELS BRAVO

¢ High-tech design, excellent performance back-hanging power filter for aquariums and turtle tanks.

* Adjustable water flow that gently oxygenates and moves the water through the waterfall.

¢ Quick and easy self-priming system.

¢ Fast and simple maintenance thanks to the filtering cartridges (reusable and disposable models availabel).
* Can be positioned on any open aquarium and has great adaptability thanks to the refined water flow control.

Max flow  For aquariums

Code Description Volts Watts
rate from/up to
W11100 External hanging filter BRAVO-120 ~230 V 7W 480 I/h 40/801
W11200 External hanging filter BRAVO-200 ~230 V 8W 750 I/h 60/1201

W11300 External hanging filter BRAVO-300 ~230V 8w 1050 I/h 100/200 |




ITPF / PICO FILTER GROUP 17 - Heaters and accessories for aquariums,

terrariums and gardens

17.13 - Internal thermal power filter

INTERNAL THERMAL POWER FILTER, MODELS ITPF

¢ Unique universal combination filtering system for aquariums

* Versatile use in aquariums with capacity from 20 to 100 litres (5/25 gal) depending on the model.
¢ Easy maintenance thanks to the practical filtering cartridges.

* Available with hanger or suction cups depending on the models.

¢ Can be easily completed with THEO-50/100 heater.

Max flow For aquariums

Code Description Volts Watts
rate from/up to
W13100 Internal filter for aquariums ITPF-1 ~230V 45W 600 I/h 20/601
Internal filter for aquariums ITPF-2
K21100 (With heater THEO-50) ~230V  45W +50W 600 I/h 20/601
Internal filter for aquariums ITPF-3
W13200 (With deflector BIOFLO) ~230 V 45W 700 I/h 40/1001
K22100 e maliisgionadua iy Sy i ~230V  45W +100W 700 I/h 4071001

(With heater THEO-100 and deflector BIOFLO)

MINI INTERNAL FILTER, MODEL PICO FILTER

¢ Mini internal filter with adjustable water flow for aquariums and turtle tanks.
* Large surface filtration cartridge (100 cm?).

* Free and easy positioning: vertical and horizontal with very low water level.
¢ |deal for creative use in small fountains or terrariums/aquariums.

Max flow  Filtering Ay
Code Description Volts Watts - e aquariums
with capacity
Foaioo  Miniintemalfiter — 45y g5w  asouh 100 cme <301

PICO FILTER

CRYSTAL DUO

GROUP 17 - Heaters and accessories for aquariums,
terrariums and gardens

17.14 - Internal filter with double action

INTERNAL POWER FILTER WITH MECHANICAL AND CHEMICAL FILTERING SYSTEM, MODELS m——
CRYSTAL DUO -

e Easy positioning with corner support.

¢ Versatile media chamber for additional and personalized filtering medias.
¢ Adjustable multi-directional flow control for efficient water circulation.
¢ Adjustable aeration device for extra oxygenation

Max flow  Filtering For aquariums
rate volume from/up to

~230 V 4W 170 I/h 100 cm? 20/501

Code Description Volts Watts

Internal filter with double action
CRYSTAL K10 DUO
F01212 Internal filter with double action 230 V 5W 450 I/h 182 cm@ 40/90 |

CRYSTAL K20 DUO

Internal filter with double action

FO1112

F01311 CRYSTAL RO5 DUO ~230 V 10w 650 I/h 302 cm? 80/1501
Internal filter with double action

F01411 CRYSTAL R10 DUO ~230 V 1w 800 I/h 482 cm? 120 /200

FO1511 Internal filter with double action 230 V 12W 900 I/h 482 cm?3 52001

CRYSTAL R20 DUO

GROUP 17 - Heaters and accessories for aquariums,

terrariums and gardens
17.15 - Small centrifugal pump

SMALL CENTRIFUGAL PUMP, MODELS PICO

¢ Very small centrifugal pump for aquariums and table fountains.

¢ Excepcional hydraulic performance with low energy consumption.

e Very low water intake: PICO can function also in 1.5 cm deep water
* Adjustable water flow allows many different uses and applications.

Code Description Volts Watts Max flow W heaq FOraquariums
rate with capacity

Small centrifugal pump
PICO-300 ~230 V 45W 300 I’h 60 cm 501

Small centrifugal pump
PICO-350

P16100

P16200 ~230 V 4W 350 I/h 60 cm 60 |




GROUP 17- Heaters and accessories for aquariums,

terrariums and gardens
17.16 - Centrifugal pump

MULTI-USE CENTRIFUGAL PUMP, MODELS SELTZ

* All purpose high performance pump for use in fresh and sea water

« Suitable for biological, wet and dry filters and for water circulation.
¢ Adjustable water flow allows many different uses and applications.

i ¢ Equipped with tube connectors for non submerged use

Code Description Volts Watts Mar’; L':"" Max head 'm;%‘;zggms
P12100 Cegtgfl_“nga_'L‘;‘émp ~230V 14 W 700 I/h 135 cm 1201
P12200 Cegtgfl_“TgZa_'L‘;‘émp ~230V 10w 1000 I/h 135 cm 150 |
P09100 R 2 230V 27W 12000h  195cm 1801
P09200 SR 2 230V 23W 17000h  195cm 3001
P10100 Cegtgfl_“nga_'L‘j}émp ~230V 55 W 28001/h 230 cm 400 |
P10200 Cegtgfl_“TgZa_'L‘Z‘émp ~230V 50 W 3300/h 250 cm 500 |
Heaters and accessories for aquariums, HYDEA / BIO HYDEA

terrariums and gardens
17.17 - Powerhead pump

POWERHEAD PUMP, MODELS HYDEA

* Universal powerhead pump for water circulation and oxygenation in aquariums.

* Easy to connect to under-gravel filters thanks to the adjustable universal adapter and to the conical adaptor from
19 to 27 mm.

* Easy to adapt to the size of the aquariums thanks to the adjustable flow.
¢ Independent oxygenating system through the built-in adjustable Venturi.
¢ Unique multi-directional water deflector and completely adjustable positioning.

Max flow  For aquariums

Code Description Volts Watts . from/up to
P04300 Universal powerhead HYDEA-K10 ~230 V 4 W 170 I/h 20/501
P04100 Universal powerhead HYDEA-K20 ~230V 5W 450 I/h 40/901
P04200 Universal powerhead HYDEA-K30 ~230V 6 W 600 I/h 80/1501
P05100 Universal powerhead HYDEA-R10 ~230 V 10w 800 I/h 120/ 200 |
P05200 Universal powerhead HYDEA-R20 ~230V 11w 900 I’h >2001
{Wh POWERHEAD PUMP WITH ROTATING WATER DEFLECTOR, MODELS BIO HYDEA

* Aquarium powerhead with 360° rotating water deflector and aerobic filter.

* Moves the water in a gentle and even way creating a beneficial wave effect for plants and/or invertebrates.
¢ The aerobic filter clears the water surface and removes ammonia and nitrates.

* BioHydea easy to connect to under-gravel filters thanks to the adjustable universal adapter.

* Pump with adjustable water flow and Venturi system for extra oxygenation.

Max flow Ammonia i
Code Description Volts  Watts . ) (0 LG0T aquariums
P from/up to
Powerhead pump with deflector
F07100 BIO HYDEA-K20 ~230V  5W 450 I’h 1,0mg +0,1 hv 40/901
Powerhead pump with deflector
F07200 BIO HYDEA-K30 ~230V  6W 600 I/h 2,6 mg £0,2 hv 80/1501
Fozaoo Fowerhead pump with deflector a5y qow  gooyh  3.6mg <04 hv >2001

BIO HYDEA-R20




HYDROGARDEN L /
HYDROGARDEN F

GROUP 17 - Heaters and accessories for aquariums,

terrariums and gardens

17.18 - High performance pumps for waterfalls

PUMP FOR WATERFALLS, MODELS HYDROGARDEN L

* High performance pumps for waterfalls, ponds and water features.

* Pump with low energy consumption synchronous motor and long lasting ceramic shaft.

¢ Interchangeable water features with control and waterfall output

* Quick and easy maintenance of the motor and of its protecting cartridge.

* Possibility of non submerged use by detaching the filter body and attaching the proper

connectors.

Code Description Volts Watts Ma;tf:_)ow Max head
Gogtor  humblorvalerieatires  _aov 14w 7000h  1350m
Gorior  Fumblorwaterfeatures a0 v 27W 1200/h  195cm
eagley | PUTRIEPVEEHERUES | ey 55 W 28001/h  230cm

HYDROGARDEN L-40
KIT FOR PONDS AND WATERFALLS, MODELS HYDROGARDEN F

* Kit for ponds and waterfalls which includes pump, filter and water features.

* Pump with low energy consumption synchronous motor and long lasting ceramic shaft.

¢ Interchangeable water features with control and waterfall output

* Quick and easy maintenance of the motor and of its protecting cartridge.

* Possibility of non submerged use by detaching the filter body and attaching the proper connectors.

Code Description Volts Watts Ma:;tf(leow Max head
Kit for ponds and waterfalls
HYDROGARDEN F-300
Kit for ponds and waterfalls
HYDROGARDEN F-400

G07202 ~230V 27W 1200 I/h 195¢cm

G08202

~230V 55 W 2800 I’h 230 cm

GROUP 17 - Heaters and accessories for aquariums,
terrariums and gardens

17.19 - Food feeder for fish

AUTOMATIC FOOD FEEDER FOR FISH, MODELS MIXO

* Battery operated digital food feeder for fish
e See-through, detachable, high capacity container (approx 90 cm?3), 10 different doses setting.

e Special anti-humidity design with the possibility of connecting an aerator to always keep food dry and
crisp.
e Special mixing vibration prevents clumps from forming.

s Food Sufficient for
Code Description Power supply Capacity (days)
Food feeder for fish 2 size AA batteries
M01100 MIXO 1,5V (UM3) 90 cm3 Approx. 30

AUTOMATIC FOOD FEEDER FOR FISH, MODELS EKOMIXO

* Easy setting for up to 3 feedings a day.
* Battery operated
* See-through, detachable, high capacity container (approx 90 cm3), 10 different doses setting.

¢ Special anti-humidity design with the possibility of connecting an aerator to always keep food dry and
crisp.
* Special mixing vibration prevents clumps from forming.

A Food Sufficient for
Code Description Power supply Capacity (days)
MO01200 Food feeder for fish 2 size AA batteries 90 om?3 Approx. 30

EKOMIXO 1,5V (UM3)




CSOL

Models as per catalogue: NTC-0501

GROUP 18 - Sun-trapping collectors and preheating

systems for hot sanitary water

18.1 - Solar collectors

Natural, efficient, free energy !!!

With Heliocol solar collectors, you will increase the use of your swimming-pool, being able to enjoy pleasant, warm water during
many months of the year, naturally and completely free thanks to the direct action of the sun.

Over 200,000 clients worldwide appreciate the benefits of a longer swimming-pool season through heating the water
for their pools at no cost at all, as solar energy IS FREE. The Heliocol solar collectors system heats swimming-
pool water whatever the weather conditions, whether in the warm, arid climate of the desert or the
climate that is found in the Swiss Alps.

Characteristics

* Totally manufactured in polypropelene tested in authorised laboratories and proven against the effects of UV
radiation and extreme weather conditions. Highly resistant to corrosion, hydrochlorides and other chemical
products for pools.

¢ Innovative technology of mould injection in which the pipes and heads turn into one single piece.

* Flexible, it allows expansion and contraction preventing cracks and leaks.

* Most panels on the market rest on the roof and because they aren't ventilated, dampness becomes trapped
underneath. This leads to the formation of algae and fungi between the roof and the panel which with time
ends up affecting the roof. The Heliocol collector design of individual pipes allows constant ventilation of the roof under the panel, preventing dampness from
accumulating and remaining.

e  Of course, with its application on top of roofs, it cools them by stealing the heat from the sun and creating
an insulating semi-chamber of air which nevertheless allows the rain water to pass through so they are self-
cleaning, also protecting them from the impact of hail, above all in the case of roofs with anti-leak asphalted
protections.

e |t prevents the formation of snow on the roof thanks to the joint action of the ALLEGRO 433 differential
thermostat.

e The Heliocol system of individual pipes allows the force of the wind to pass through, considerably reducing
the tension on the elements fixing the panels to the roof.

e The low charge losses reduce the pump requirements.

e The exclusive design of the Heliocol panel makes it possible to surround any element that projects from
the roof as long as it is not more than 25.40cms wide. This means that the installer does not have to use more
expensive elements to cope with such obstacles and enables more efficient use of the available roof.

¢ |f the Heliocol panels are damaged, they can be repaired on the roof itself. This means that repairs can
be carried out quickly and easily.

Functioning

The diagram shows a typical solar-heating system for swimming-pools.
Even if your system is not identical to the one shown, the diagram can help
you to understand how the flow of water from the pool travels through the
pump, filter, solar system and to the pool again.

1 Using the existing circulation pump, the water goes through the filter
and then heads for the collectors.

2 Safety valve to prevent the reaction of the water in the filter when the
collectors empty.

3 3-way valve by Praher (mod. 120651) that automatically directs the
water to the collectors when there is suitable solar radiation.

4  Ball-valves for disconnecting the solar collectors from the filter system
in the event of losses or when the solar heating system is not being
used out of season.

5 Emptying valve for automatic drainage of the collectors after
disconnecting the Solar System.

6  Entry of the solar collectors on the lowest side of the bench.

7  Exit/return of the solar collectors to the swimming-pool.

8 ALLEGRO 433 differential thermostat that commands the 3-way
motorised valve, using two temperature sensors.

9 Outside temperature probe, exposed to the sun next to the solar
collectors.

10 Temperature probe, installed in the main filtering pipe for measuring the
correct temperature of the pool.

11 Other systems: auxiliary back-up circuit and accumulators.




CSoOL

Models as per catalogue: NTC-0501

GROUP 18 - Sun-trapping collectors and preheating

systems for hot sanitary water

18.1 - Solar collectors

Standard models
Dimensions in mm
Weight i
Model L A Area 9 VOIU":'e F'"e(.’ area Rec. flow rate
(dry) capacity weight
Length Wide
CSOL-4X8 2310 mm 1200 mm 2,77 m? 6,8 Kg 9Lts 5,7 Kg/m2 720 Lts/h
CSOL-4X10 2920 mm 1200 mm 3,52 m2 8,2 Kg 11,4 Lts 5,3 Kg/m? 900 Lts/h I
CSOL-4X10,5 3230 mm 1200 mm 3,85 m2 8,5 Kg 11,7 Lts 5,3 Kg/m? 900 Lts/h
CSOL-4X12,5 3850 mm 1200 mm 4,62 m2 10 Kg 14,4 Lts 5,2 Kg/m? 1200 Lts/h
Accessories A
Code Description Figure Notes

Plastic Panel Connector

4 Pieces: j\
CSOL-KPPC - Upper half clamp ‘ For each collector you will require 4 sets

- Lower half clamp COSL-KPPC
- Joint
- Lock
CSOL-KCPVC Adaptador DN50 For each bank you will require 2 adaptors
CSOL-PPCEC End cap For each collector you will require 2 end
caps
Helio Roof Mounting Pad
CSOL-AF 2 Pieces: E‘\%fui?iﬁh bz;gl; you will require 3 Helio roof
- Lower clamp 9 pads.
- Upper clamp

It is placed in a low place, near the cold in

CSOL-vB Vacuum breaker of water and after the valve of the
' collectors circuit. Always over the level of

the swimming pool.

Summary of fittings required

CSOL-KPPC CSOL-KCPVC CSOL-PPCEC CSOL-AF
(Plastic Panel Connector) (DN50 Adapto) (End cap) (Mounting Pads)
For each panel - - o 3
Between 2 panels 2 - - -
Between 2 panels across obstruction 4 4 o -
For each bank ends 4 2 -

SOLAR HEAT KIT FOR ABOVE GROUND POOL, CSOL-MINI MODEL

Simple and safe heat source.

Totally manufactured in polypropelene tested in authorised laboratories and proven against the
effects of UV radiation and extreme weather conditions. Highly resistant to corrosion,
hydrochlorides and other chemical products for pools.

Work with all pool pumps.

Environmentally friendly.

The solar heat kit CSOL-MINI it allows add more panels fast and easy for swimming pools of
greater capacity.

The box contains:

e Solar panel 1200 x 6500 mm.

¢ 2 Flexible hoses

e 2 Clamps
Sizing guide
Round pools Oval pools
Dimensions in cm Panels Dimensions in cm Panels

500 1 350 x 700 1
@550 1 400 x 550 1
650 1 450 x 900 1-2
@750 1.2 500 x 1000 Model Dimensions en mm Area
@850 2 550 x 1050 2 Length Wide

CSOL-MINI 6500 mm 1200 mm 7,8 m?




GROUP 11 - Thermostats, hygrostats, pressostats, time ALLEGRO 433

switches and temperature sensors

11.14 - Differential thermostats

DIFFERENCIAL THERMOSTAT WITH PTC SENSOR, MODEL ALLEGRO 433

Differential control for trapping solar heat through solar panels accumulating hot water, for its use in hot sanitary water
or swimming-pools.

The ALLEGRO 433 has two functions: the first, activation control of two relays. Relay 1 is activated/de-activated
depending on the difference in temperature between the T1 and T2 probes and Relay 2 is activated/de-activated as
temperature alarm of the T2 tank probe. And the second function is that of independent thermostat provided with
Relay 3 commanded by probe T3.

General characteristics

¢ Dimensions: 70 x 90 x 58 mm ¢ Calibrated adjustment of sensor

¢ 3 Relays * Adjustable differential of activation/deactivation

e 3 PTC Sensors * Visualization of the three temperatures.

« Temperature differential contro with independent ¢ Programmable defrosting/desnow -20 to +10 °C
thermostat for support system control. e Connection without sensor polarity.

¢ Function of forced march: relay On/Off (only relay 1 ¢ Password
and 2)

Technical data ALLEGRO 433
* Range temperature ...............c.co..... -5 to +45 °C
® Power SUPPIY ....ooeeceerrinieeeieeeenne ~230 V (50 / 60 Hz)
* 12 Temperature sensor (IP67) ......... PTC2000 1,5% .
* 22 Temperature sensor (IP67) ......... PTC2000 1,5% l- L
32 Temperature sensor (IP67) ......... PTC2000 1,5% g } _
© ResoluCiON .......cceeveeiieeeeeciieees 0,1°C
* Dimensions of the sensor ............... @6 x 30 mm. Long. 1500 mm
*Relay 1and 2 .......cccccoeiveiiiiicnns 12 (5) A~250 V
eRelay 3 ..o 5(1)A~250 V
* Regulation type ........ccccooeevvrininenncns ON / OFF
* Colour visualization ............c.ccceuen. Red Hydrahulic
* Number of buttoms ... o B ; HOUp
* N of programmable param. . 10
* Working temperature ... .. -5to +55 °C =
* Storage temperature .............. .. -20 to +60 °C
* Block of parameters by password.... Yes O
Code Reference Range Sole
ALLEGRO 433 RAIL.
517345000 DIN rail version -40 ... +140 °C

3 Sensors, 3 relays.

ESR/TRC

Models as per catalogue: NTC-0113

GROUP 4 - Flexible heating elements

4.18 - Self regulating heating cable
SELF REGULATING HEATING CABLE, MODELS ESR and TRC

Its working principle is simple: it adapts at all time, for each spot, the dissipated thermal power at the necessary level
of temperature and specific needs.

The heating element, inserted between two copper conductors is composed of a polyolefin matrix mixed with a
multitude of carbon particles.

Due to its properties, the self-regulating heating cable reacts to every temperature change and supplies the required
energy in each spot of the system. Furthermore, the absorbed power is practically nil on reaching a determined
temperature, avoiding all the problems deriving from over-heating.

Usual applications -

¢ Maintains the temperature of the transfer pipes such as the facilities of solar Defrosting of eaves and projections.
collectors.

¢ It maintains the temperature of sanitary hot water: The water comes out of the
tap hot the minute it is turned on, all possible heat losses having been

It does not allow freezing of fuels, whether liquid or gaseous, inside cisterns
or their circulation circuits.

compensated. Return circuit is avoided. » Surface heating for outside anti-freeze protection: accesses, garage ramps,
« Protection against formation of ice on all outside piping. porches and stairways.
General characteristics
1 Tinned copper conductor. 4-A Surrounding continuous of aluminum foil with tinned
2 Heating element with automatic adjustment (Cross- copper cable for earth connection
linked carbon plastic). 5 External protection layer against corrosion,
3 Internal protection sheath made of thermo-plastic chemicals and environmental factors. It may be
elastomer composed of  Fluorinated  polyolefin  or
Thermoresistant PVC.
W/m Maximum temp. superficial
Earth External
Code Model AL0°C At10°C connec. Colour layer ~ Under voltage Without voltay
(1) (2
525025000 ESR-S 15 12 NO GREY NO 65 °C 80 °C
525030000 TRC-15 17 13 YES BLACK PVC 65 °C 80 °C
525035000 TRC-20 24 20 YES BLACK PVC 65 °C 80 °C
525040000 TRC-30 36 30 YES BLACK PVC 65 °C 80 °C

We also emphasize the ESR-S model the major application of which is industrial cold and overall large refrigerator
chambers due to its low cost and great quality.

(1) Maximum temperature that the self regulating heating cable is able to maintain, whenever the conditions of work
are appropiate (the insulation, diameter of the pipe. For further information, consult the technical notices NTC-0113,
NTC-0114 and NTC-0115)

(2) Maximum temperature that the self regulating heating cable is able to support. Above this temperature the self
regulating heating cable can be damaged with consequent malfunctioning of the same.




TECHNICAL NOTES
Definitions

Load density: Power emitted in watts per surface unit in a heater. It indicates the potential of a surface to transmit caloric energy and
is expressed in W/cm2.

Heat radiation: Process of emitting energy radiating in the form of waves. Infrared is an area of the electromagnetic spectrum with a
range of 1 to 1000 microns.

Heat: Heat is the energy necessary to change the temperature of a body.

Heat conduction: Method of heat transfer by direct contact of bodies in which there is a temperature difference between the two.

Heat convection: Method of heat transfer linked to conduction, in which the heat is transferred from an area of higher temperature to

another area of lower temperature as a result of moving masses of transmitting fluid.

Dielectric strength:  Voltage applied to the insulating material without an electrical fault occurring. In Class | heating-component tests, a
strength test of 1,250 V is performed for 1 minute between active parts and shielding. (EN 60335-1)

Leakage current: Electrical current between any pole of the power supply and the accessible metal parts of the apparatuses. In the
heating devices, the leakage current must not be greater than 0.75 mA per kW with a maximum of 5 mA for the entire
device (EN 60335-1)

Conversion factors

1KJ = 0,24 KCal 1 KCal = 4,18 KJ

1w = 1 J/seg 1 J/seg = 1w

1 Kcal = 0,00116 KWh 1 KWh = 861,24 Kcal
1KJ = 0,948 BTU 1BTU = 1,055 KJ

1w = 3,412 BTU/h 1BTU/h = 0,2931 W

1 KJ/Kg = 0,423 BTU/Ib 1 BTU/Ib = 2,326 KJ/Kg

1 KJ/Kg°C = 0,24 BTU/Ib°F 1BTU/Ib°F = 4,18 KJ/Kg°C
1cm = 0,3937 in 1in = 2,54 cm
1Kg = 2,205 b 11b = 0,4536 Kg

1 W/cm? = 6,45 W/in2 1 W/in2 = 0,155 W/cm

Temperature conversion. Formulas

°C = Degrees centigrade °F=1.8°C + 32
°F = Degrees fahrenheit °C = (°F - 32) x 5/9
K = Kelvins K ="°C + 273

Physical properties of the materials

Latent heat of

Material Density Specific heat Haet of fusion vaporisation
(Kg/dm?3) (KJ/Kg°C) (KJ/Kg) (KJ/Kg)
Oil 0,9 1,8 - 293
Water 1 4,18 = 2250
Air 0,0013 1 == ==
Aluminium 2,6 0,9 296 8350
Copper 8,92 0,39 181 7379
Tin 7,31 0,23 59 2739
Iron 7,8 0,44 272 6365
Paraffin 0,89 2,93 147 ==
Petroleum 0,93 1,8 - --
Soda (NaOH 18%) 1,2 3,5 = 1693
Trichloethylene 1,47 0,93 96 24

g ™
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TECHNICAL NOTES

Determining the caloric power.
General method to determine the caloric power.

1.- Establish the reference data: 3.- System factors that may influence the choice of the
heating component.

e Minimum initial temperature and maximum final

temperature: AT * Working temperature.
¢ Flow rate or maximum volume of material to be heated. * Maximum admissible load density.
» Time required for heating process. * Mechanical considerations.
* Dimensions of the receptacle or duct. ¢ Environmental factors.
e Insulation and its properties. » Safety factors.
« Electrical data: voltage and electrical limitations. 4.- Selecting the heating component.
* Control elements: temperature, power, level, intensity, * Type, size, and quantity.
elc. 5.- Selecting the control and safety components.
2.- Calculate the necessary caloric power. (See Formulas) « Type and positioning.
Formulas
P, = Power necessary to increase the temperature of the material in the desired time.
Pg = Power necessary to melt or vaporise the material in the desired time.
Pr=(Pa+Pg +Pc) xFg Pc = Heatlosses through the surface.
Fs = Safety factor. Normally between 10% and 30% depending on the application.

Mass (Kg) x Specific heat (KJ/Kg °C) x AT (°C)

Pa (KW) = : :
Heating time (sec)
Mass (Kg) x Latent heat of fusion or vaporisation (KJ/Kg)
Ps (KW) = P—
Heating time (sec)
Heat conductivity (W/m°C) x Surface area (m?) x AT (°C)
Pc (W) =
(W) Insulation thickness (m)
Ohm’s Law
Definition:  The potential difference between two points of a conductor is equal to the product of the current multiplied by the resistance of a

conductor.

V=IxR




Linking of resistors

Linking in series

G
e
e

Formulas
Linking of resistor series
Req=R1+R2+R3
IT =|1 =I2=|3=VT/Req
VT = V1 + V2 + V3
PT = (VT)2/ Req = VT X IT
PI'I — (PT / VT)2 X Rn
Legend
P = Total circuit power
Py/Py/P3 = Power of each resistor
Vi = Line voltage
V;/V,/V3 = Resistor terminals voltage

Three-phase circuits (balanced circuits)
Star

Formulas
Star

IL =IF

Ve =V, /V3
P; =(V)2/R, =V, x I x\3
P, = (Ve)*/ R,

Total circuit power

Power of each branch

(Line voltage (between phases)
Resistor terminals voltage

: ~ -
!’ &/ ecliicfo), |

TECHNICAL NOTES

Linking in parallel

Linking of resistors in parallel

(1/Rx)=(1/R)+(1/R)+(1/Ry)
bk =h+l+1;
Vi =V =V,=V;= kxRg
Pr =(V1)?/Req =V X |1
P.=(Pr/V{*xR,

Req = Total resistive value of circuit

Ry/Ry/Rs = Resistors

I = Total circuit current

PRAPYAR = Current through each resistor
Triangle

Triangle

I =1, /\3
V. =V
P; =3x(V)2/R, =V, x I x \3
P.=(Ve)*/ R,

X0
=
1}

Resistors

Line current

=
1l

Current through each branch

E
1}





