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Many bulk materials just love water. They seem very  
eager to absorb every last drop – and will not relinquish 
any voluntarily. So when a high humidity level meets 
with intensely hygroscopic bulk material in an uncon-
trolled environment, that usually puts an end to the  
desired pourability of these products.

Quality and process managers in the food and pharma-
ceutical industry, in the chemical industry and the pro-
duction of plastics are very much aware of this problem. 
Due to their large surface, pulverulent products, for 
 instance, readily absorb the moisture from the air. As a 
result the powder rapidly loses its free-flowing proper-
ties − it sticks together, goes lumpy and becomes caked. 

HUMIDITY:
ALL GOOD WITH YOUR BULK GOODS? 

When storing moisture-sensitive products in silos and 
containers, humidity causes the substances to cling to 
the walls of the silo or lines. Transporting them by means 
of pneumatic conveying systems, the moisture from 
the continuously introduced air volume flow is 
transferred to the products as well, because with 
fluctuating temperatures compressed air is subject to 
condensation. 

Precise processing and accurate dosing become a 
physical impossibility. Transport lines, silos and 
production facilities will be clogged up after a short 
period of time.
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Excerpt from an h,x chart:  
The deviation between the temperatures during day and night lead to condensing humidity. 
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There have been numerous attempts to solve this  
problem, e.g. by elaborately isolating storage silos or 
with mechanical devices in bulk material handling 
plants. But these approaches are condemned to failure 
for they cannot overcome the actual problem: exces-
sive humidity in the air. Hygroscopic materials normally 
try to re-establish a balance with their environment – 
they react to the continually changing surrounding con-
ditions by way of assimilation. 

WHAT ARE YOUR MEASURES  
TO CONTROL HIGH HUMIDITY VALUES? 

The h,x chart for humid air illustrates how the value for 
relative humidity continues to change throughout a day 
and the entire year. The nychthemeral temperature 
fluctuations alone cause major quantities of moisture  
to be precipitated by way of condensation. The conse-
quences of this ill-fated influence of uncontrolled  
humidity levels are perfectly obvious − a decreasing 
productivity, higher production costs and a decline in 
product quality. 
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   Problem 1: Pneumatic transportation

As a rule, moisture-sensitive materials are transported 
to production plants with trucks or trains. From the 
transport vehicle the bulk material is more often than 
not conveyed pneumatically into the silo and from 
there likewise on to the production process. In the ma-
jority of cases ambient air is used for this pneumatic 
transport, but it comes with substantial differences in 
temperature and humidity depending on the climate, 
time of day and season. 

The problem: Due to their hygroscopic structure many 
materials are prone to absorb water from the conveying 
air. Furthermore, when the conveying air eases, the 
high moisture content in the pipelines condensates. 
The material goes lumpy and clogs up the pipelines − 
resulting in an upset production flow and the need for 
extensive cleaning. 

WE SOLVE  
HUMIDITY PROBLEMS

   Trotec's solution:

To retain the pourability that is vitally important for the 
production, the conveying air must not contain any ex-
cess moisture. Only a very thorough pre-dehumidifica-
tion of the conveying air can ensure that the transport 
takes place in sufficiently dry atmosphere. In doing so, 
the formation of condensate can also be prevented by 
staying below the dew point and moisture migration 
within the products is ruled out as well. 

Our solution: Already with the unloading of the product 
and in the course of the later transportation to the  
processing system, the intake and conveying air is  
dehumidified  − using accordingly suited dehumidifi-
ers: high-performance desiccant dehumidifiers of  
Trotec's TTR series. By changing the air ways within the 
conveying routes, it only takes one centrally positioned 
desiccant dehumidifier.

Below you will find two examples demonstrating the effects of  
excessive humidity levels during pneumatic transport and storage in silos

4



During the day  
warm and humid

At night  
cold and humid

Ingress of moisture by day and night: The benefits of dry conveying air at one glance:
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   Problem 2: Storage in silos

For the storage of hygroscopic materials in silos and 
storage containers (e.g. table salt, fertilizer, flour, sugar, 
construction materials, pharmaceutical ingredients as 
well as plastics and chemicals) it is also imperative to 
maintain the products' free-flowing properties. Trans-
porting the products by means of humid ambient air 
necessarily leads to excess moisture in the silo, the ma-
terials themselves release moisture. More damp air can 
enter the silo during the material retrieval through the 
ventilation opening.

When falling below the dew point, especially during 
the nightly temperature changes, the accumulated hu-
midity inside the silo condenses near the ceiling and at 
the walls. The product agglomerates to form the so-
called caking and sticks to the walls which has a consid-
erable negative impact on the pourability and inter-
feres with the discharge. At the same time, the moisture 
provides a breeding ground for microorganisms, which 
should be out of the question when it comes to food.

   Trotec's solution:

In this example, too, the application of an effective 
TTR desiccant dehumidifier from Trotec for the pre-de-
humidification of the conveying air as well as the subse-
quent dehumidification of the area near the silo ceiling 
via a conveyor line ensures a constant humidity level. 

Since the free space within the silo is constantly filled 
with dry air, the danger of condensation and moisture 
absorption can be reliably avoided − the materials con-
tinue to be pourable and the hygienic requirements are 
fully accounted for.
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Owing to a comprehensive standard equipment as well 
as numerous equipment options, the compilation of a 
virtually tailor-made solution to meet your individual 
needs can be realized quickly and at low cost − upon 
request supplied with bacteriostatic sorption rotor with 
hygienic design. With both the smaller TTR models for 
mobile applications and the larger industrial dehumidi-
fiers for stationary continuous operation, an efficient 
and permanent dehumidification with a high capacity 
can be implemented even at low dew points.

All TTR models are extremely durable, require only lit-
tle maintenance and can be flexibly configured. They 
operate according to the TTR Trisorp Dual principle 
with dual air circulation for pressure-neutral recircula-
tion operation. Each of these air circuits has a separate 
fan that can be adjusted independently via an infinitely 
variable electronic regulation. 

For the permanent outdoor use we can provide our 
special weather protection equipment comprising: 
weather protection grids at air inlets, additional seals, 
exhaust pipe arc for humid air, Plexiglas flap protecting 
the operating elements.

Varying and too high humidity values can ruin the pour-
ability of powders and granules − and thus entail high 
consequential costs.  
In order for hygroscopic bulk material not to go lumpy 
nor to block conveying paths, the entire air in the pro-
duction process must be pre-dried. Using desiccant 
dehumidifiers of the TTR series, that's no problem. 

A good dehumidification concept for hauling paths be-
gins with the delivery of the hygroscopic raw materials 
and with their journey to the silos: Pre-drying the con-
veying air of the pneumatic transport routes ensures 
that powders and granules arrive at the silo in a free- 
flowing state. The hygroscopic bulk material also has to 
be kept dry during storage by means of pre-dried air, 
so it continues to be processible.

For mobile or stationary applications −  
our TTR models are always the first choice

With our industrial desiccant dehumidifiers of the 
TTR series, we at Trotec can offer ideal application solu-
tions for maintaining the constant pourability and flow-
ability of hygroscopic products in storage, transport 
and dosing systems – even in cold environments with a 
low dew point. 

The device made in Germany and exclusively available 
only from Trotec, represent the current state-of-the-art 
when it comes to a series of desiccant dehumidifiers on 
the market.

LET'S GET STRAIGHT TO THE DEW POINT:  
SOLUTIONS FOR BULK MATERIAL
Keep your powders dry − using desiccant dehumidifiers of the TTR series 

Mobile TTR  desiccant dehumidifiers 
Dehumidification performance: from 8.4 kg / 24 h to 52.8 kg / 24 h
Nominal air volume: from 80 m3 / h to 480 m3 / h

Stainless steel desiccant dehumidifiers of the TTR series 
Dehumidification performance: from 12 kg  / 24 h to 24 kg / 24 h
Nominal air volume: from 155 m3 / h to 250 m3 / h
Available as ex-proof version and with booster fan.
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 Δ P = 0 

Example 1: Through-air drying 
for outdoor installation

Example 2: Circulating air drying 
for outdoor installation

Example 3: Circulating air drying 
for indoor installation
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Using the control unit that goes by the name of 
Duoventic, volume flow and degree of humidity can be 
configured quickly and independently for all TTR 
devices without the need for conversions or external 
throttle valves: extremely dry air with a low air flow rate, 
larger volumes of dry air or maximum circulating air 
performance with a moderate ratio of dry air. Unlike the 
conventional ventilation mode, recirculation operation 
with dual air circuits allows an energy-saving dehumidi-
fication combined with higher drying rates. Depending 
on the technical on-site conditions, electric, steam or 
gas heaters but also process waste heat can be used as 
heating medium for the regeneration air so as to  

The TTR series brings the necessary flexibility to meet your needs

reduce energy costs. Due to the configurable air direc-
tion  reversal, TTR dryers can also be flexibly integrated 
into existing process sequences, even with pipe connec-
tions − in case of a given operating site, the dry air can 
be blown out as needed towards the left- or right-hand 
side and the humid air can be discharged in the oppo-
site direction. Further available to optimally adjust the 
devices to your specific application requirements is a 
comprehensive range of additional equipment options.

THE TTR TRISORP DUAL PRINCIPLE –  
INNOVATIVE AND POWERFUL
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1.  Dehumidification sector 
2. Regeneration sector
3.  Purging sector for heat recovery
4. Process air
5. Regeneration air
6. Dry air
7.  Heating 
8. Damp air

Separate air flows of process and 
regeneration air implemented by 
one fan each. 

With purging sector for the heat 
recycling process for incoming  
regeneration air.

Typical applications of the TTR Trisorp Dual principle:

Stationary industrial desiccant dehumidifiers of the TTR series 
Dehumidification performance: from 86.4 kg / 24 h to 1,790.4 kg / 24 h
Nominal air volume: from 750 m3 / h to 13,300 m3   / h
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ADVANTAGES OF THE TTR SERIES FOR DRYING 
HYGROSCOPIC BULK MATERIAL
The extensive operating range of our dehumidifiers between -20 °C and +40 °C and the 
control option depending on humidity or dew point ensure efficient dehumidification  
operations for various tasks:

3  The dry keeping and lasting pourability 
of hygroscopic bulk material 

3  A constant, even material flow without 
lumps for all storage, transport and 
dosing systems

3   Prevention of hygiene and 
condensation problems during 
production and storage

 3  Effective protection for moisture-
sensitive raw materials and products

3  Optimized product drying

3  Pre-dehumidification of process air  
for sugar-coating machines, drying 
tunnels and other processes with a 
great demand for dry air

 3  Quicker silo cleaning

 3  Optimum process air conditioning  
during dosing, filling and packing

Mobile versions of the TTR industrial desiccant dehumidifiers

Transport frame Stackable Trailer solution TTR Cargo
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Before a different type of bulk material can be stored in 
the same silo (or another storage or transport con-
tainer), it is cleaned with water. To be able to reuse 
these containers as soon as possible, we recommend 
the application of desiccant dehumidifiers of the 
TTR series.

After the cleaning of storage containers and silos, you 
have to count on them to be fully dried for new bulk 
material to be protected against moisture from the be-
ginning. And since drying can be effected in a quick 
and economical manner, we advise decision makers 
from the bulk material processing industry to consider 
our high-performance dryers of the TTR series.

Desiccant dehumidifiers of the  
TTR series dry every silo

All desiccant dehumidifiers of this series feature two 
separate air flows (TTR Trisorp Dual principle of opera-
tion) and are hence characterized by an especially sim-
ple adjustability. Furthermore, with the internal heat re-
covery as well as the high level of resilience and perfor-
mance of the special rotors, they rank among the most 
economical desiccant dehumidifiers of their kind. The 
TTR series comprises both stationary and mobile desic-
cant dehumidifiers. Particularly as mobile version with 
transport frame, they are optimally suited for the dehu-
midification of industrial silos. 

DRYING SILOS AFTER CLEANING
Dehumidifying storage containers quickly and for sure

The powerful desiccant dehumidifiers impress with a 
dehumidification performance of 86.4 kg to 1790.4 kg in 
24 hours at 20 °C and a relative humidity of 60 per cent. 
They can dehumidify air quantities between 750 m³ / h 
and 13,300 m³ / h and are also available as stainless 
steel version.

Fan hoses and measurement technology  
to complement the system

To match these high-performance desiccant dehumidi-
fiers,  the air transport hoses should also be designed 
for full-scale industrial usage. Trust the brand quality of 
high-class, spiral-reinforced fan hoses of the Tronect®  
series.  
Several hand-held measuring devices such as thermo-
hygrometers and data loggers like the innovative 
DL200X complete the dehumidification concept in the 
silo and so enable constant monitoring of the drying 
process.

You need special desiccant dehumidifier models?

Upon request, we will readily produce tailor-made desiccant  
dehumidifiers as special models "made in Germany"  
perfectly geared to your needs, e.g.:

 n TTR industrial desiccant dehumidifiers with hygienic design

 n TTR industrial desiccant dehumidifiers for PWIS-free dry air

 n TTR industrial desiccant dehumidifiers with extremely low dew point

Benefit from the possibility of having special models with tailored  
components planned, designed and manufactured in close consultation  
with our specialists.

Data logger DL200X Tronect® air hoses
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The Trotec TTSL® platform for the remote monitoring 
of your climate data and system statuses gives you an 
extensive and central view to all relevant data. 

TTSL® is a modular, cloud-based complete system for 
measurement data acquisition, including a variety of 
sensors and interfaces, large-range gateways and a 
user-friendly application for storing, analysing and 
documenting the measured data.

Advantages of TTSL® remote monitoring:

n  A platform for all data and application scenarios: 
Remote monitoring, remote control, analysis and 
documentation of processes and machinery

n  Monitoring, analysis and control simply from anywhere 
via smartphone or the office PC

n  Modular design for customised adaptation 
and extension

n  A variety of sensors and interfaces:  
Temperature, humidity, filling level monitoring, 
surface temperature, resistance humidity

n  Ensures maximum responsiveness – 
without cost-intensive personnel on site

n   Permanent monitoring of the equipment increases 
the system efficiency

n  Multi-client capable system – 
customisable to employees and customers

TTSL® BRINGS EVERYTHING SO CLOSE TO YOU THAT YOU’LL 

ALMOST THINK YOU’RE THERE TO EXPERIENCE IT FOR YOURSELF!

The system solution for the remote monitoring of all climate parameters and 
system statuses at several sites

Since every industrial undertaking has character istic process 
flows, installations and facilities, every air treatment solution 
demands case-specific device configurations.

All in all, the combined effects of air currents, humidity conditions 
and temperature fluctuations are often hard to calculate on a 
purely theoretical basis, e.g. in airlock areas or on conveying 
paths.

The consequence: Unnecessary additional costs due to an 
overestimated demand or – even worse – solutions not working 
sufficiently in real life.

Hence, Trotec provides not just dehumi dification technology 
but tried and tested dehumidification solutions!

Our dehumidification specialists analyse the processes directly 
on site, carry out room climate measurements to detect prob-
lematic areas and then develop a tailor-made solution right up 
to the exact positioning of the devices.

Before the planned stationary units are installed, our service 
team first works with mobile versions of the drying units as part 
of a trial run. These can be put up without any difficulty or the 
need for structural changes.

During this validation phase we document all relevant climate 
parameters such as air temperature, relative humidity, dew point 
or flow rate for a final optimization of the requirement calculation.

PLAY IT SAFE.
With our best practice industrial services.

Trotec is the only provider of this advantage:

Thanks to the unique option of non-binding trial operation 
you will invest solely in solutions which have verifiably proven 
their worth in everyday operation meeting your indivi dual 
on-site requirements.

The stationary units will not be ordered until you are fully 
satisfied with our concept.

The only costs incurred consist of an inexpensive hiring flat 
rate for the time of test operation.

With TTSL®, sensitive values such as the humidity level, 
temperature or system statuses at different sites 
(e.g. control centres/radar stations) can be monitored, 
in order to take action if required – without an employee 
having to be present on site.
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If desired, we will be pleased to realize customer-tailored special models

Example XTR 2300, complete system for air conditioning in an industrial production hall. Individual design with 
air-cooled desiccant dehumidification, Flow matic flow rate control of dry air, humidity and temperature regula-
tion, post-tempering of the process air and thermal decoupling as well as insulation of the outer layer to prevent 
condensation.

EXPERTS FOR  
ALL-ROUND SOLUTIONS 
AIR TREATMENT AND MORE

The Trotec Trade Division is one of the leading 
equipment partners for air treatment solutions 
in trade and industry.

In addition to drying systems, we can offer 
a complete range of machines for climate 
conditioning – covering the sectors of heating, 
humidification, ventilation and air conditioning 
right up to air purification. Furthermore, we 
provide manifold measuring devices for build-
ing diagnostics, damage detection, quality 
assurance and industrial maintenance.

We not only have the appropriate devices in all 
product categories, but also comprehensive 
application expertise acquired over many years.

Your advantages with Trotec:

n    System-independet consulatation

n    Purchase, hiring, service -  
        all from a single source

n    One contactperson for all inquiries

Unlimited services

Trotec has nearby stores all 
over Europe.  
Our network of subsidiaries is 
growing steadily to make sure 
our quick and competent  
on-site service is available for 
you regardless of the location.

You also need an  
individual drying installation?
Just give us a call.  
We would be happy to  
advise you personally:

Tel. +49 2452 962-777

Or send us an email to
kam@trotec.com.
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Best conditions for your success

With corporate divisions for industrial 
equipment and services that are linked up 
intelligently, the Trotec Group is one of the 
prime international addresses for profes-
sional complete solutions regarding 
climate control and measuring technology 
for building diagnostics.

We can offer our industry expertise 
acquired over many years, products of a 
high quality and a comprehensive range of 
services – all from a single source!

Benefit from the experience our experts 
gathered from numerous installations – 
especially for applications in the bulk 
material processing industry. We will be 
pleased to advise you personally and in 
detail. Feel free to contact us by phone or 
e-mail – we look forward to your inquiry.

Trotec GmbH

Grebbener Straße 7 
52525 Heinsberg

Tel. +49 2452 962-777 
Fax +49 2452 962-200

info@trotec.com 
www.trotec.com
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