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1. Technical description

1.1 Purpose
HDE circular duct electric heaters are intended for installation in ventilation systems where it is necessary to
raise the temperature of supply air or to maintain it at a constant level. HDE circular duct electric heaters are
designed to be compatible with in line duct fans. HDE circular duct electric heaters may be used to heat the air
in shops, offices, houses, workshops, garages, warehouses or production halls, provided that the mentioned
rooms meet the installation requirements specified in this user manual.

1.2 Markings
The method of marking the HDE circular duct electric heaters is shown below:
HDE -d - n

HDE circular duct electric heater |
heater diameter [mm]
coefficient of power

where
n = heating power/1000

1.3 Example markings
Example markings on the HDE circular duct electric heaters with 160 mm diameter and 2000W heating power
are shown below:
HDE-160-2,0

1.4 Construction
View of HDE circular duct electric heaters is shown in Figure 1 below.

2 6 5

Fig. 1. General view of HDE circular duct electric heaters
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The HDE and HDE-CO circular duct electric heaters are made up of the following basic elements:
* housing (1)
e connection box (2)
* heating elements (3)
e thermal protection: automatic AT and manual MT (4)
* electric wires (5)
* electric terminals (6)

The casing (1) of the HDE heater and connections box (2) are made of galvanized steel sheet, heating
components (3) are made of stainless steel. The special, spiral-like shape of the heating elements (3) allows
for uniform heating of passing air. Depending on the HDE heater power, the number of heating components
(3) is 1 to 4. In the connection box (2) there are electric wires (5), electric terminals (6) and thermal protections
(4). All HDE heaters are fitted with two thermal protections: automatic AT and manual MT (4). The first is
an automatic thermostat AT; the other is a manual thermostat MT. All HDE type heaters are dedicated for
operation with 230V rated power.

1.5 Operating principle

After supplying power to the HDE circular duct electric heater, its heating components increase the temperature
of the air flow to the set value. The temperature setting is adjusted by a thermostat dial or by a PULSER type
regulator. The set temperature value is dependent on the speed and efficiency of air flow in the ventilation
duct in which HDE circular duct electric heaters are mounted. A correctly selected HDE circular duct electric
heaters guarantee increasing the supply air temperature or maintaining it at a set, constant level, up to a
maximum permissible value of +40°C. In the case of exceedance of the permissible air temperature level,
the first protection is an automatic thermostat TA - it switches on when the temperature reaches the level
of +60°C. After lowering the temperature to an appropriate level, the heater switches on automatically. The
second, manual TR thermostat operates when the temperature rises to 90°C. Upon activation of the manual
thermostat MT, manual device reset is required to restart it.

1.6 Dimensions
HDE circular duct electric heaters are available in several standard diameters in the range between 100 mm
and 400 mm. The data sheet, available at Alnor website, includes a general arrangement drawing of HDE
circular duct electric heaters and a table with the main dimensions of different diameters.

1.7 Electrical parameters
The data sheet, available at Alnor website, includes the electrical parameters of HDE circular duct electric
heaters.

2. Technical acceptance

2.1 Certificates and standards
All HDE circular duct electric heaters are compliant with the low voltage directive LVD 2006/95/WE as per the
harmonized standards: EN 60335-1:2012 and EN 60335-2-30:2010.
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3. Installation

3.1 General remarks regarding proper installation

HDE circular duct electric heaters are made in a way that allows them to be directly connected to ventilation
ducts. HDE circular duct electric heaters installed with a system of ducts and circular fittings by Alnor constitute
a complete system that meets the highest requirements. The factory-mounted gasket on the HDE circular duct
electric heater ensures proper positioning in the duct. This allows for proper installation without the risk of
leakage.

Before installation, check if the ducts, fittings and the HDE circular duct electric heater are not damaged. Next,
insert the heater into the duct up to the limiter. Gently rotate the device for easy insertion. After inserting the
device, remember to fasten it with lap screws or rivets. If it is required to apply insulating mass or tape, bear
in mind that they require min. thermal of +250°C.

3.2 Place of installation in the ventilation system
HDE circular duct electric heaters may operate as air heaters directly supplied by the intake, or as additional
heating for air upstream from the plenum box and intake ventilator. The above-mentioned places of installation
are shown in Figure 2.

HDE electric heater
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Fig. 2 Example places of installation of HDE circular duct electric heaters
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3.3 Method of installation in the ventilation system
Proper installation of HDE circular duct electric heaters is shown in Figure 3 below.

—_—

Air flow direction

- | =1 = [ -

Duct filter Fan Heater

Fig. 3 The diagram of placing the HDE circular duct electric heaters in an installation.

Guidelines for installation:

* HDE circular duct electric heaters may be installed vertically or horizontally; however, it's recommended
to install them horizontally. The air flow direction in the heater does not matter, it is important that the
supplied air was filtered upstream

* HDE circular duct electric heaters should be installed in such a way that the connection box is not
positioned downwards (see Fig. 4).

e)elele ke
KX X

Fig. 4 Allowed installation positions of the HDE circular duct electric heaters

in the installation, relative to the position of the connection box.

* HDE circular duct electric heaters should be installed as such a height so that the connection box is
located 0.6 - .9 m above service level (recommended height 1.7 m)

* the heater should be installed as indicated on the diagram on lllus. 3 (filter = fan=> heater). It is
recommended to install a duct of at least 1 m between the heater and other components of the
ventilation system

¢ installing a duct filter prevent contaminants permeating into the heater which might cause deposits on
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the heating coil and reduce heat exchange capacity which could lead to overheating

* the heater should be installed so that the RESET button is easily available

* the heater should be installed to prevent direct touching of the heating components

* installing the heater in a different way than indicated in the manual, operating the device outside the
installation or own attempts to repair the heater result in loss of warranty.

4. Markings

Each HDE circular duct electric heater is fitted with a nameplate. Fig. 5 shows an example view of the
nameplate.
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Nagrzewnica elektryczna / Electric heater m
H D E- 1 0 0-0 = 3 ' systemy wentylacji

Wymiar / Dimension: 100 mm

Alnor Systemy Wentylacji Sp. z 0.0.

. . . Aleja Krakowska 10,
Napiecie znamianowe / Power supply:
ithd pply: 230V 50Hz 05-552 Wola Mrokowska, POLSKA

Prad znamianowy / Rated current: 1.3A

Moc znamianowa / Rated power: 300W

cesrcose | NN w C€
517901829"4 27281

Fig. 5 Example HDE circular duct electric heater nameplate

Each HDE type circular duct electric heater has external marking in form of self-adhesive stickers placed on the
casing and connection box. Marking is formed by information, warning and instruction stickers. Fig. 6 below
presents warning markings placed on HDE type circular duct electric heaters.

NIEBEZPIECZENSTWO
WYSOKIE DLA 7YCIA PRZY DOTYKANIU
NAPIECIE URZADZEN ELEKTRYCZNYCH

Fig. 6 Warning signs

Fig. 7 and Fig. 8 below present markings placed on HDE type circular duct electric heaters.

RESET )

Fig. 7 “Reset” information sign Fig. 8 Air flow direction indication
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5. Storage

HDE circular duct electric heaters should be stored indoors and in a dry location in the original cardboard box
packaging. Prevent the permeation of moisture and dust. Relative humidity at the storage location must not
exceed 60%.

6. Connection

6.1 Connecting to electrical installation
Guidelines for connecting:

* during installation of the HDE circular duct electric heater, please observe the applicable standards for
electrical installations

* electrical connections are to be performed by qualified personnel according to the connections diagram

* device connection should be performed so that the power supply from the heater is disconnected on fan
shutting down or when there is no air flow through the heater

* the electrical installation powering the HDE round duct electric heater should be fitted with a class IlI
surge switch, which ensures that all poles are opened with min. 3mm gap between contacts. When
selecting the switch, take into account nominal power consumption

* the cross-section of power cables needs to be properly selected to match heater power and connected
via a gland. The cables must not touch the metal heater cover

¢ the electrical installation to which HDE circular duct electrical heaters, their connection boxes and control
circuits are to be connected must be fitted with a protective circuit

* connection box cover is connected to the heater casing with a protective cable to keep the continuity of
the PE (GND) protective circuit. This cable must not be removed

* to keep the IP insulation class as indicated in the catalog sheet, tighten the insulating gland to seal the
cable exit from the connection box. Tighten the connection box cover with two screws

¢ installing the heater in a different way than indicated in the manual, operating the device outside the
installation or own attempts to repair the heater result in loss of warranty.
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6.2 Selecting power cables

type Cross-section of the power cable [mm?]
HDE-100-0,3 HDE-100-0,6 HDE-100-0,9 HDE-100-1,2
HDE-125-0,6 HDE-125-0,9 HDE-125-1,2 HDE-125-1,5
HDE-150-0,5 HDE-150-1,0 HDE-150-1,5 HDE-150-2,0
HDE-160-0,5 HDE-160-1,0 HDE-160-1,5 HDE-160-2,0 15
HDE-200-0,5 HDE-200-1,0 HDE-200-1,5 HDE-200-2,0
HDE-250-0,5 HDE-250-1,0 HDE-250-1,5 HDE-250-2,0
HDE-315-0,5 HDE-315-1,0 HDE-315-1,5 HDE-315-2,0
HDE-400-0,5 HDE-400-1,0 HDE-400-1,5 HDE-400-2,0
Table 1 Selecting power supply cables for HDE round duct electric heater
6.3 First run

Before attempting the first run, check if the electrical connections comply with the electrical diagrams. First
run is to be performed by qualified persons, with proper theoretical and practical knowledge on installing
ventilation and electrical systems.
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7. Control

7.1 Control methods
The HDE circular duct electric heater can be used in ventilation systems in constant operation mode. The
simplest control method is by a direct connection to the electrical network.
The HDE circular duct electric heater is also compatible with, e.g. an external thermostat In such a case,
heater control is achieved by means of user temperature setting and the temperature sensor built into the
thermostat. The thermostat is connected in series between the power source and electrical heating unit.
The thermostat is fitted with a flexible, gas-filled membrane which changes its volume in relation to the
temperature. Change in the gas volume causes the membrane to move, switching the thermostat on and off.
The HDE circular duct electric heater is also compatible with an external PULSER temperature regulator. In
such a case, heater control is achieved by means of user temperature setting and the temperature sensor
built into the PULSAR unit. The PULSER regulator is fitted with a built-in type P and Pl regulator. With slow
changes of temperature, the PULSER operates in P mode, whereas during dynamic changes in temperature,
it operates in Pl mode. Air temperature in the room is controlled by pulsating on/off for total power output.
The current is engaged by a thyristor. Cycle time is set to 60s. For example, 30s engage and 30 s disengage
time provides 50% power output.
In both control variants, the used connection method should follow the electrical diagram of the particular
external controller or regulator.
The diagram for connection of HDE circular duct electric heater with a dedicated thermostat and PULSER is
shown at the end of the manual, in chapter “Appendices”.

8. Electrical diagrams

All the electrical diagrams of electric heaters and their connection methods are shown at the end of the
manual, in chapter “Appendices”.

9. Operation

9.1 Required working conditions
The HDE circular duct electrical heaters should be installed for operation under the following conditions:
* minimum air flow through the heater must be 1.5 m/s
* air temperature leaving the heater must not exceed +40°C
* ambient temperature for heater operation must be between -20°C and +60°C
* heater casing must be located in safe distance from flammable materials
* the air supplied to the heater should be filtered
* the heaters are designed for operation in dry rooms and must be protected against water dropping from
above
* operating the heater in conditions other than recommended voids the warranty.
9.2 Forbidden working conditions
The HDE circular duct electrical heaters must not be operated under the following conditions:
* in facilities with risk of influx of explosive gas or mixture of gas with flammable dust
¢ the heater must not be installed and operated close to flammable materials
* e« in ventilation installations in which air might be transported with mixed in corrosive chemicals, or
chemicals which might damage plastic component.

9.3 Possible hazards during improper operation
Improper operation of HDE round duct electric heaters carries a risk of the following hazards:
* burns due to overheat of heating components
* burns due to overheat of heater casing
* burns due to fire, e.g. resulting from an electrical short or self-combustion of dust deposits on heating
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components

* electric shock due to earthing failure
¢ electric shock due to electrical short.

Table 2 below shows main causes of danger due to improper operation:

Hazard

Cause

Cause

burns due to overheat
of heating components

reduced air flow speed
below 1.5m/s

replace the damaged fan, clean the dirty filter, disconnect
the heater from the electrical installation

burns due to overheat
of heater casing

reduced air flow speed
below 1.5m/s, too high
ambient temperature

replace the damaged fan, clean the dirty filter, disconnect
the heater from the electrical installation, reduce ambient
air temperature

burns due to heater fire

electrical short circuit

disconnect the heater from the electrical installation

electric shock

electrical short circuit

check electrical connections, check the earthing

Table 2 Identification of hazards, their causes and handling improper operation of HDE circular duct electric heaters.

9.4 Handling in case of hazard
In case of hazard, proceed as follows:
* first of all, disconnect the heater from power supply so that there is a visible gap in the power supply

circuit, inspect the heater

* if the automatic thermal protection AT is engaged at +60°C, the heater will automatically restart after it

cools down

* if the manual thermal protection MT is engaged at +90°C, the heater should be restarted manually after

it cools down

e use powder extinguisher in the event of heater fire.

Table 3 below summarizes the possible hazards, their causes and proper handling in such situations:

Hazard

Cause

Handling

heating components overheat

reduced air flow speed below 1.5m/s

replace damaged ventilator, replace
the dirty filter

reduced heating power of heating
components

contaminated air flowing through the
heating components

clean the heating components,
checking insulation between the filter
and the heater

electric shock

electrical short circuit

check electrical connections, check
the earthing

burns

heating components overheat, casing
overheat

disconnect the heater from the
electrical installation

explosion

flow of explosive gas through heating
components

cut off the gas supply

Table 3 Identification of hazards, their causes and proper handling for HDE circular duct electric heaters.
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10. Maintenance

10.1 Basic maintenance
HDE circular duct electric heaters require periodic maintenance and inspection.
Check the condition of electrical connections in the connections box. Worn, loose or overheating wires should
be immediately replaced by authorized personnel.
Check the contamination of the heater, if possible prevent the permeation of dirt into the heater which can
form deposits on heating components and cause fire. The air filter is a very important component of the
installation. Filter contamination reduces the air flow speed. To ensure that the air flow speed does not drop
below the minimum value 1.5m/s, check the contamination of the filter.
Any repairs should be carried out by the manufacturer or a properly qualified personnel after consultation
with the manufacturer.

11. OHS recommendations

HDE circular duct heaters are not dangerous to operators if basic work safety considerations are kept. Always
observe the instructions concerning installation, operation and maintenance of the components mentioned
in this manual. Main OHS requirements include:

* personnel training to gain proper qualifications

* checking electrical installation

* prevent the operation of heater by unauthorized persons.

12. List of standards and norms met

All HDE circular duct electric heaters are compliant with the low voltage directive LVD 2006/95/WE as per the
harmonized standards:

PN-EN 60335-1:2012+A11:2014 - “Household and similar electrical appliances. Safety. Part 1: General
requirements.”

PN-EN 60335-2-30:2010+A11:2012 - “Household and similar electrical appliances. Safety. Part 2-30: Particular
requirements for room heaters.”

13. Appendices
See below for electrical diagrams for HDE circular duct electric heaters.

SE-001: General electrical drawing of the HDE heater

SE-006: Electrical connections diagram for HDE heater and PULSER regulator

SE-007: Electrical connections diagram for HDE heater with two heating components with a power of 3 kW

SE-008: Electrical connections diagram for HDE heater with two heating components with a power of 3 kW
— protection connection

SE-009: Electrical connections diagram for HDE heater with three heating components with a power of
4.5 kW and 9.0 kW

SE-010: Electrical connections diagram for HDE heater with three heating components with a power of
4.5 kW and 9.0 kW — protection connection

SE-011: Electrical connections diagram for HDE heater with six heating components with a power of 9.0 kW
and 18.0 kW

SE-012: Electrical connections diagram for HDE heater with six heating components with a power of 9.0 kW
and 18.0 kW — protection connection

SE-013: Electrical connections diagram for HDE heater with TTC2000 regulator
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2030V
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zasilanie

L, N - zasilanie jednofazowe 1x230V, 50Hz

PE - przewdd ochronny

R1, R2...Rn - elementy grzejne

TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 09/04/2015
Skala:
. Schemat elektryczny 1:1
Alnor Systemy wentylacji Sp. z 0.0. | og6Iny nagrzewnicy HDE Numor rysunku:
SE-001
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230V L, N - zasilanie jednofazowe 1x230V, 50Hz
PE - przewod ochronny
Zasllanie R1, R2...Rn - elementy grzejne
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C
Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 09/04/2015
Skala:
Schemat elektryczny 1:1
Alnor Systemy wentylacji Sp. z 0.0. | podfaczenia nagrzewnicy HDE T ——
z regulatorem typu PULSER | se-006
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R1 Rn

zasilanie
230V

(0]
NN T

L, N - zasilanie jednofazowe 230V, 50Hz

PE - przewdéd ochronny

R1, R2...Rn - elementy grzejne

Z-Z - zaciski zespotu ogranicznikow temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 25/11/2015
Skala:
Schemat elektryczny 11

Alnor Systemy wentylacji Sp. z 0.0. | nagrzewnicy HDE

Numer rysunku:
SE-007
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L, N - zasilanie jednofazowe 230V, 50Hz

PE - przewdd ochronny

R1, R2...Rn - elementy grzejne

Z-Z - zaciski zespotu ogranicznikow temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 25/11/2015
Skala:
Schemat elektryczny 1:1

Alnor Systemy wentylacji Sp. z 0.0. | hagrzewnicy HDE Nomer rysunie:

SE-008
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zasilanie
3 x 400V
S

e L3 R3

L1, L2, L3, N - zasilanie tréjfazowe 3x400V, 50Hz

PE - przewdéd ochronny

R1, R2, R3 - elementy grzejne

Z-Z - zaciski zespotu ogranicznikow temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 25/11/2015
Skala:
Schemat elektryczny 11

Alnor Systemy wentylacji Sp. z 0.0. | nagrzewnicy HDE

Numer rysunku:
SE-009
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zasilanie

3 x 400V
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Contactor E[D

0
T1 72 T3 NO A2
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L1, L2, L3, N - zasilanie tréjfazowe 3x400V, 50Hz

PE - przewdd ochronny

R1, R2, R3 - elementy grzejne

Z-Z - zaciski zespotu ogranicznikéw temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:

Rafat Chmielinski 25/11/2015
Skala:
. Schemat elektryczny T
Alnor Systemy wentylacji Sp. z0.0. | nagrzewnicy HDE Ye———"
SE-010

ALNOR® ventilation systems

is alegally protected trademark and technical patent. All rights reserved.




Instrukcja obstugi/User Manual

R1

R2

R3

R4

s
=
-
Q.
-
@)
3
3
=2

zasilanie
3 x 400V
>

e L3 R6

L1, L2, L3, N - zasilanie tréjfazowe 3x400V, 50Hz

PE - przewdéd ochronny

R1, R2, R3, R4, R5, R6 - elementy grzejne

Z-Z - zaciski zespotu ogranicznikow temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 25/11/2015
Skala:
Schemat elektryczny 11

Alnor Systemy wentylacji Sp. z 0.0. | nagrzewnicy HDE

Numer rysunku:
SE-011
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zasilanie
3 x 400V
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PEl|e—{PE Al [TR

OODdOOD ||
L1 L2 L3 NO A1 ,”,
Contactor ||:[E|

T1 72 T3 NO A2
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L1, L2, L3, N - zasilanie tréjfazowe 3x400V, 50Hz

PE - przewdd ochronny

R1, R2, R3 - elementy grzejne

Z-Z - zaciski zespotu ogranicznikéw temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 25/11/2015

Skala:
Schemat elektryczny 1

Alnor Systemy wentylacji Sp. z0.0. | nagrzewnicy HDE Ye———"

SE-012
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1IN I X
1 0UT o117 R2
L2 IN N R3

L2 OUT ° N
L3 IN e /

L3 OUT e / o

zasilanie
3 x 400V

L1, L2, L3, N - zasilanie tréjfazowe 3x400V, 50Hz

PE - przewdéd ochronny

R1, R2, R3 - elementy grzejne

Z-Z - zaciski zespotu ogranicznikow temperaturowych
TA - zabezpieczenie termiczne automatyczne do +60°C
TR - zabezpieczenie termiczne reczne do +90°C

Zaprojektowany przez: Sprawdzony przez: Zatwierdzony przez: Data:
Rafat Chmielinski 25/11/2015
Skala:
. Schemat elektryczny 1
Alnor Systemy wentylacji Sp. z 0.0. | nagrzewnicy HDE Numer rysunke:
z regulatorem TTC2000 SE-013
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Mozliwosci potaczenia / Available configurations:

Nagrzewnica elektryczna HDE 230V Regulator - Pulser
HDE 230V Electric Heater PULSER Controller
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Nagrzewnica elektryczna HDE 230V Regulator - Pulser Czujnik kanatowy TG-K330
HDE 230V Electric Heater PULSER Controller TG-K330 Duct Temperature Sensor
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Nagrzewnica elektryczna HDE 400V Regulator - TTC2000
HDE 400V Electric Heater TTC2000 Controller
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Nagrzewnica elektryczna HDE 400V Regulator - TTC2000 Czujnik kanatowy TG-K330
HDE 400V Electric Heater TTC2000 Controller TG-K330 Duct Temperature Sensor
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