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1 Preliminary Information
No part of this publication may be reproduced, stored or transmitted in any form without the prior 
written permission of the Company.
The machine, to which these instructions refer, has been designed for the uses that will be presented in 
the appropriate paragraphs, compatibly with its performance characteristics. We exclude any 
contractual or extra-contractual liability of the Company for damages caused to persons, animals or 
things, by errors of installation, adjustment and maintenance or by improper use. Any use not expressly 
indicated in this manual is not permitted.
This documentation is for information purposes only and cannot be regarded as a contract with a third 
party.
The Company implements a policy of constant improvement and development of its products. It 
therefore reserves the right to make changes to specifications, fittings and documentation at any time, 
without prior notice and without any obligation to update what has already been delivered. 

1.1 Purpose And Content Of The Manual

The purpose of these instructions is to provide essential information for the selection, installation, use 
and maintenance of the machine. They have been drawn up in conformity with the legislative provisions 
issued by the European Union and with the technical standards in force at the date of issue of the 
instructions themselves. 
The instructions shall include indications to avoid reasonably foreseeable misuse.

1.2 Purpose And Content Of The Manual

The instructions must be placed in a suitable place, protected from dust and humidity and easily 
accessible to users and operators  The instructions must always accompany the machine throughout its 
entire life cycle and must therefore be transferred to any subsequent user. 
We recommend that you always check that the instructions are up to date with the latest revision
available  
Any updates sent to the customer must be kept in an annex to this manual.
The Company is available to provide any information regarding the use of its products

1.3 Using the Manual

The instructions are an integral part of the machine  Users or operators must consult the instructions 
before each operation on the machine and at any time of uncertainty regarding the transport, handling, 
installation, maintenance, use and dismantling of the machine.
In order to draw the attention of operators and users to the operations to be carried out in safety, graphic 
symbols have been inserted in these instructions and are shown in the following paragraphs.
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2 General safety information
 Anyone using the AD series dehumidifier must have this manual available and be aware of the safety 

information contained in it

 The information contained in this manual includes suggestions for optimal operating methods and 
procedures, which are not intended to replace personal responsibility and/or local safety regulations

 Only personnel with adequate knowledge of the dehumidifier should work on the dehumidifier and
carry out maintenance work.

 Only personnel authorised to carry out electrical installations may carry out maintenance work on 
electrical components. Repairs to electrical components must be carried out by qualified personnel.

 The dehumidifier cannot be installed in areas where explosion protection devices are required  

 The unit must not be splashed or submerged in water

 The unit must never be connected to a voltage or frequency other than that for which it was 
designed. Refer to the identification plate. Excessively high line voltage may result in electric shock 
and damage to the unit  

 Do not insert your fingers or any other object into the air vents  

 The power supply is constantly present in the unit's main switch.

 Electrically disconnect the dehumidifier from the main switch before opening each panel of the 
dehumidifier.

 Before performing any maintenance work, allow the dehumidifier to cool down at least 15 minutes 
after switching it off. 

 After a power failure, the dehumidifier may restart automatically. Always turn off and lock the main
power switch to the OFF position before performing any maintenance work.

 Dehumidifier panels should only be removed for maintenance purposes.

 The dehumidifier can only be installed to dehumidify air at atmospheric pressure.

 Do not leave the dehumidifier in operation without the filters on the air inlet

 Labels and signals must not be removed from the dehumidifier 

 This manual must always be close to the dehumidifier and easily accessible.

 Checking and maintenance operations must be carried out in strict compliance with the instructions

 Always contact TFT for service and repair and use only original spare parts.

 Before carrying out any work that alters or modifies the dehumidifier, specific written authorisation
must be obtained from TFT  

 During operation and other work on the equipment, it is always the responsibility of individuals to 
evaluate: The safety of all persons involved, the safety of the unit and other property, environmental 
protection. 
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3 Warranty 
 The warranty period is valid from the date on which the unit left the factory, unless otherwise 

specified in writing

 The warranty is limited to the replacement, free of charge, of parts or components proven to be 
defective as a result of defects in materials or workmanship

 All warranty claims must include proof that the fault has occurred within the warranty period and
that the unit has been used in accordance with the specifications. All requests must specify the type 
of unit and the manufacturing number. This information is printed on the identification plate, see 
Unit marking section

 A condition of the warranty is that the unit is serviced and maintained throughout the warranty 
period by a qualified TFT or TFT approved technician  Service and maintenance must be documented 
for the warranty to be valid.

 Always contact TFT for service and repair

 Operational failures may occur if the unit is insufficiently serviced, inadequately serviced or 
incorrectly maintained  

4 Compliance with Directives 
 The dehumidifier complies with the essential safety requirements of the Machinery Directive 

2006/42/EC, the Electromagnetic Compatibility Directive EMC 2014/30/EU, the Directive LVD 
2014/35/EU, the Directive 2014/29/EU on the approximation of the laws of the Member States 
relating to electrical equipment and the RoHS Directive 2011/65/EU

 The dehumidifier is produced by an ISO 9001:2015 certified organisation. 

5 Copyright 
 The contents of this manual are subject to change without notice.

 This manual contains information protected by copyright laws  No part of this manual may be 
reproduced or transmitted without the written consent of TFT. 
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9 Applications 
The AD dehumidifier is of the absorption type, with desiccant rotor and is designed to dehumidify air at 
atmospheric pressure. The dehumidifier can be used to dehumidify air at relative humidity up to 100% 
and temperature from -20°C to +40°C effectively in environments where low humidity is required

The applications are many and cover all the segments; some examples are listed below:

 Moisture control in production processes 

 Drying of temperature-sensitive products 

 Maintaining the correct level of humidity in storage warehouses 

 Corrosion protection of plants and ferrous materials in general

 Humidity control in museums and libraries 

 Drying of buildings after flooding and in the building industry 

 Improved environmental conditions wherever there is excess moisture 

10 Principle of operation
The dehumidifier works using two air flows; the 
main one is the air to be dehumidified, while a 
second flow - of lower flow rate - is used to 
regenerate the dehumidification rotor  Two fans 
inside the dehumidifier create these two air flows 
that cross the rotor in opposite directions. The air 
to be dehumidified - also called "process air" - 
passes through the desiccant rotor impregnated
with silica gel. Silica gel is a highly hygroscopic 
material that absorbs water vapour from the air  
As it passes through the rotor, the air transfers its moisture content to the rotor. The dehumidified air is 
then sent to the production room or process to be dehumidified. The dehumidification process can take 
place between -20°C and +40°C  During the process, the rotor rotates very slowly and is equipped with 
a drive system with a reduction gear and belt. The so-called "regeneration air" is used by the system to 
remove the absorbed moisture and take it outside: it is heated by a battery inside the dehumidifier, up 
to about +100°C and crosses the rotor in the opposite direction to the process air and subjects it to a 
reverse process, for which the rotor gives up its moisture content and is restored to its initial absorbing 
capacity The regeneration air is expelled warm and humid and must be sent outside the treated 
environment. 
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11 Product description
The adsorption dehumidifier has been designed to meet the requirements of the IP54 degree of 
protection of the IEC standard.

11.1 Structure

The structure of the dehumidifier is made of galvanized steel painted outside (standard equipment) or 
stainless steel (optional equipment) with sandwich panels The top panel can be removed for 
maintenance of electrical components and all internal mechanical parts. Connections to the dehumidifier 
can be made with standard spiral channels (connections for round spiral channels are optional)

11.2 Rotor 

The dehumidifier has a rotor made of desiccant material  The rotor has an alveolar structure made of 
heat-resistant corrugated sheets containing the silica gel desiccant material, which creates a high 
number of axial fluid threads and at the same time a high absorption area in a small volume. The rotor 
is constructed to withstand saturated air without being damaged, so it can be coupled with a pre-cooling 
coil. Furthermore, the rotor is not damaged if the process or regeneration fan stops due to a fault during 
operation. The rotor is non-combustible and non-flammable.

11.2.1 Trasmission system

A belt drive system controls the movement of the rotor. The belt carries out its traction action on the 
outer edge of the rotor and is driven by a pulley on the gear motor. A special device maintains the correct 
tension of the belt to prevent slippage of the belt itself  The correct direction of rotation and transmission
can be checked by opening the front panel.

11.2.2 Bearings 

The rotor is equipped with ball bearings  The rotor shaft is made of steel  

11.3 Filters 

The dehumidifier has two separate G4 filters: one on the process air inlet and the other on the 
regeneration air inlet (high temperature filter). On request, filters with different efficiency can be 
installed  

11.4 Fans for process and regeneration air 

The fans are directly coupled to a single-phase and/or three-phase motor of class IP55, ISO F, Class B  
They are accessible for maintenance by removing the inspectionpanel. The fans can be controlled by a 
frequency converter to control the rotation speed. The default process fan control is set to fixed speed, 
but can be configured at variable speed and controlled by an external signal, or by a pressure or air speed 
sensor for flow rate regulation.

11.4.1 Limitations with frequency converter 

The dehumidifier complies with the emission limits for residential, commercial and light industrial 
environments with the exception of the emission limits for harmonics (EN 61000-3-12). Since it exceeds 
the limits for harmonics, the equipment should not be used in residential, commercial and light industrial 
environments without taking appropriate measures in the electrical installation, such as supplying the 
equipment with a dedicated transformer connected to the high or medium voltage grid.
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When installing the network of ducts to be connected to the dehumidifier, observe the following 
instructions: 

 The length of the pipeline network must be kept to a minimum in order to limit pressure drops. 

 Process air and dry air ducts must have the same diameter. The same applies to regeneration air and 
wet air ducts.

 For optimum performance, all rigid joints in process or regeneration air ducts must be air- and vapor-
tight.

 The process air duct must be insulated to prevent condensation on the outside if the temperature 
inside the duct falls below the dew point of the ambient air.

 If there is a risk of temperatures below 0°C, the ducts must be insulated.

 The high moisture content of the exhaust air emitted by the dehumidifier may cause condensation 
to build up inside the ducts. By insulating the ducts, the amount of condensation is reduced.

 The horizontal humid air ducts must be installed with a slight slope (away from the dehumidifier) to 
facilitate the outflow of any condensation. Condensate drainage devices must be installed at the 
lowest points of the humid air outlet duct  The humid air duct must be made of corrosion-resistant 
material (e.g. stainless steel, aluminium, plastic, etc.) and must withstand temperatures of up to 
100°C.

 Be sure to leave adequate space for maintenance when designing and installing the ducts.

 The ducts must be designed to prevent rain or snow from entering the dehumidifier

 In order to reduce the transmission of vibrations and/or noise along rigid ducts, the installation of 
watertight flexible couplings and possible silencers is recommended

 Ducts mounted directly on the dehumidifier must be equipped with suitable supports to reduce the 
load and tension due to the weight and movement of the ducts themselves

 Manual calibration dampers must be installed on the process and regeneration air flows to maintain 
the unit's functional efficiency. For the unit to function efficiently, it is essential that the air flows are 
correct.

 The total pressure drop of the process and regeneration air ducts must not exceed the available 
pressure of the fans fitted to the dehumidifier. 

12.9.2 Specifications for the air inlet duct 

The duct connecting the outside air to the inlet of the dehumidifier must be at a sufficient height above 
ground level to prevent the entry of slag and dust. The duct must be designed to prevent the ingress of 
rain or snow. The air intake must be protected from possible pollutants such as exhaust gases, steam or 
harmful emissions  To prevent the entry of foreign bodies, animals, etc  protect the channel inlet with a 
wire mesh of about 10mm at the outer end of the duct. 
To avoid humid air blowing into the regeneration air duct, the regeneration air intake must be located 
at least 2 metres from the humid air outlet  
In some installations the regeneration air can be drawn in from the room where the dehumidifier is 
installed and in this case no duct is necessary.
It is advisable to install a damper on the regeneration circuit to allow a correct calibration of the air flow 
rate.
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1. Wire mesh 
2  Circular or rectangular duct 
3. Control damper 

12.9.3 Specifications for the humid air outlet duct 

The material for the humid air duct must resist corrosion and be able to withstand temperatures of up 
to 100°C Wet air ducts must always be insulated if there is a risk of condensation  The high humidity of 
the air emitted by the dehumidifier may cause condensation to accumulate inside the ducts. This channel 
should be slightly sloped to prevent any condensation from returning to the inside of the dehumidifier.
The slope of the duct must be at least 2 cm/m In addition, it is necessary to drill 5mm drainage holes at 
the lowest points of the duct to avoid water accumulation inside the duct. An adjustment damper can 
be installed to regulate the air flow  Protect the channel outlet with a wire mesh with a mesh width of 
about 10mm at the outer end of the duct to prevent the entry of animals into the ducts of the 
dehumidifier.

Horizontal Expulsion Vertical Expulsion 

1 Wire mesh
2. Circular or rectangular duct with downward slope
3. Condensate drainage 
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Assemble the air vent for each coils, which will obviously result in the highest part (see image below [1]), 
while in the lowest part it is necessary to provide a drain to be able to carry out any complete drainage 
(see image below [2]) It is advisable not to dimension the pipes of the circuit referring to the diameter 
of the connections of the battery, as these are dimensioned according to the construction requirements 
and in any case standardized  
The circuit connections must not prevent the battery from being removed from the unit Do not 
discharge the weight of the connection pipes onto the battery connections: it is therefore advisable to 
make special brackets  It is advisable to install a shut-off valve on the inlet and outlet of the fluid  

The normal heat exchange of a water coil is countercurrent.
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 If there is a risk of freezing, a thermostat must be installed immediately after the heating battery 
in the direction of the airflow  If the temperature drops below +7°C, the thermostat detects a risk 
of freezing and therefore stops the dehumidifier so that the reactivation air flow is interrupted
and an alarm is triggered  

In addition to the components listed above, we recommend installing the following components to 
facilitate operation and maintenance:

 A degasser for the escape of oxygen or other gases from the steam source.

 Shut-off valves.

 A pressure gauge for measuring the steam pressure in the heating battery

 A pressure-resistant thermometer for displaying the temperature of steam. 

 A filter for contaminants. 

 A shut-off valve downstream of the condensate drain This is to facilitate the installation of a 
pressure gauge, which would quickly indicate any back pressure in the condensate system in case
of malfunctions  

A. Steam distribution line 
B. Condensation conveyed on return
C. Condensate drain to a safe site or conveyed to a collection manifold

1. Thermal degasser 2. Vacuum valve 3. Manometer 
4  Modulation steam valve 5  Shut-off valve 6  Separator 
7. “Y” Filter 8. Shut-off valve 9. “Y” Filter 
10. Condensate drain (float) 11. Non-return valve 12. Shut-off valve 
13. “Y” Filter 14. Condensate drain (float) 15. Non-return valve
16  Shut-off valve 17  Ball valve (to connect the pressure gauge) 
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13.2.3 Regeneration air flow. 

Follow the instructions below to adjust the regeneration airflow
1. Start the dehumidifier and run it at full capacity for at least 10-15 minutes to allow the 

regeneration air heater battery to reach its normal operating temperature
2 Measure and record the temperature in the regeneration air inlet socket
3. Read the regeneration air temperature on the control system display. The difference between 

the regeneration air temperature and the regeneration air inlet temperature must be 
approximately 95°C (with a tolerance threshold of ±5°C).

4. If the temperature difference exceeds the tolerance threshold of ±5°C, adjust the regeneration
air fan setting in the control system, either via the frequency converter (if any) or via the 
calibration damper. Wait until the displayed temperature has stabilized after each adjustment. 

13.3 Checking the regeneration air heating coil 

13.3.1 Hot water coil.

1. Make sure that the shut-off valves are closed.
2. Connect the regeneration air heater battery to the water distribution system.
3 Open the valve for the water supply
4. Bleed all remaining air from the battery and piping system.
5 Check that water is circulating in the battery, and feel with one hand that the battery and pipes 

are warming evenly.
6. Check the function of the control valve (if any).

13.3.2 Steam coil. 

1 Check that the shut-off valves are installed and closed  
2. Connect the preheating battery of the regeneration air to the steam source.
3. Open the steam supply valves. 
4 Read the pressure gauge and check that the steam supply pressure is correct
5. Visually inspect the connections of the pipes and the preheating coil for regeneration air and

check that there are no leaks.
6 Read the steam temperature on the thermometer and make sure the temperature is correct for 

the line pressure.
7 Open the control valve manually, very slowly to test the condensate drain system
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14.5 Heating battery 

It does not require maintenance, however, check at least twice a year for any mechanical damage and 
cleaning of the finned pack, verifying that the passage of air is not obstructed by dirt or other material

14.6 Rotor drive belt

Check at regular intervals that the belt is correctly tensioned  This is kept under tension by the tensioning 
device and does not require adjustment during normal operation. 

14.7 Gaskets

Check seals at regular intervals for damage or dust 

14.8 Regular service and maintenance 

TFT dehumidifiers are designed to operate continuously for long periods of time. To ensure that the 
dehumidifier functions as efficiently and economically as possible, regular maintenance and repair is 
required.
The duration of maintenance intervals is essentially determined by the conditions of the operating 
environment and the environment in which the unit is installed  For example, if the process air contains 
a lot of dust, preventive maintenance should be carried out at shorter intervals. The same principle also 
applies if the dehumidifier is used intensively. 
Service levels for a service and maintenance standard are described in the "Service options" section
The dehumidifier control system is equipped with a service indicator. During installation and 
commissioning, an estimate of the likely number of hours of service and support after or on the expected 
date of installation and commissioning This value is programmed by TFT personnel at initial unit start-
up. 

14.9 Service options

In addition to the drive configuration, four standard support options are available.
1. Configuration/Start.
2  General function check  
3. Safety and temperature measures for capacity, temperature and humidity (including point 2).
4  Prevention of certain components after 3 years of operation (including point 3)
5  Preventive replacement of some components after 6 years of operation (including section 4)
NOTE: Always contact TFT for service and repair. If the unit is maintained incorrectly, inadequately, or 
incorrectly, malfunction may result
NOTE: Checking "1" commissioning by TFT or an authorized service center is required to validate the 
entire warranty.
TFT service technicians have special equipment and quick access to spare parts to help with all TFT 
products. All test equipment used by our staff to ensure the correct balance of the system has been 
carefully certified. 
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16.2 Performance diagrams 

The diagrams are based on a nominal air flow with an outside air condition of 20°C 60%.
The horizontal axis represents the inlet temperature to the dehumidifier, the vertical axis the capacity of the 
dehumidifier  Once the inlet temperature has been selected, it rises vertically until it reaches the relative humidity 
curve; from the intersection point, it moves horizontally to the left to see the performance of the dehumidifier.
Example: Inlet temperature 20°C, we cross the relative humidity curve by 60%, moving horizontally to the left we 
see the capacity.
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Notes:
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By TECNOFRIGO TUSCANY srl
Via J.F.Kennedy, 25/27/29
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Tel. 0571467351
Fax 0571469217 
e mail: info@tftdryair.com
WWW TFTDRYAIR COM 


