
How Solutions for Heat Pump 
Dryers are Worked out

PROCESSING

Pet food production processes probably include a drying operation. Existing dryers often do not meet present-day 
requirements mostly in terms of quality and, of course, energy. Existing and also new products are tested in a Test Center 
with a view to create a suitable drying solution.

Such Test Center is an important location on the premises 
of drying system manufacturer Harter based in Southern 
Germany. Fabian Baur is the manager of the Test Center 
which is equipped with various dryers. The food technologist 
runs series of tests in the Test Center to determine the drying 
properties of pet foods. „The Test Center provides a reliable 
basis for designing customised drying systems which perfect-
ly fit into a manufacturer’s existing or new process“, explains 
Baur. 

The drying method used by Harter is the so-called heat pump 
based condensation drying. Harter developed this drying 
method more than 30 years ago and has since continually 
optimised it. Harter has successfully realised more than 
2,000 drying systems to date. The family business can 
thus draw on a wealth of experience. For new projects, 
feasibility is most often pivotal. Many prospective customers 
want to replace existing dryers by state-of-the art ones because 
their obsolete technology fails to achieve the desired quality. 
Today, energy and carbon savings are equally important 
issues, of course. Some examples shall illustrate the 
day-to-day activities in the Test Center to address all these 
issues.

Barrel Solution for Insect Larvae 
Black soldier �y larvae are a known pet food. In this case, prospec-
tive customers arrived from Italy. They were working on develo-
ping a new product. Their intention was to extract the protein 
from the larvae, after drying, and submit the protein to further 
processing. They speci�ed a low temperature, not precisely de-
�ned, and a dry matter content of 96 percent. „We conducted 
two series of tests at 55 °C and 75 °C, respectively. These tests 
showed that 10 kg batches of larvae could not be dried in a 
chamber dryer.“, reports Baur. So, the Test Center Manager ran 
further tests, �rst in a continuous dryer and then in two di�e-
rent barrel dryers. The barrels varied in material and air routeing. 
Baur: „Ultimately, we achieved very good results in a closed barrel 
with horizontal air routeing.“ The larvae did not clump together 
and were uniformly and thoroughly dry.

The barrel rotates during drying. Barrel rotation is de�ned for 
each speci�c application. For the larvae tests, a �nal 8 rpm was 
used. Such slow rotation is gentle to the product. Compared with 
chamber drying, mixing the larvae in a barrel makes it much 
easier to achieve exactly 96 percent dry matter content. The 
dried larvae are currently in the lab to be tested for the next 
process operation, namely extraction.

10 kg of black soldier �y larvae were tested in this barrel dryer. Extremely dry air was passed horizontally through the barrel. The larvae 
showed a �nal 96 percent dry matter content and were uniformly dry. The customer’s goal was thus achieved.
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Extruded sausage meat for dog snacks was tested at various tem-
peratures. 40 °C turned out to produce the best results. Drying in a 
closed air circuit has positive e� ects on the consistency, appearan-
ce, taste and aroma of any kind of food. 
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Dog Snacks in the Chamber Dryer
A manufacturer has already one dryer in use. The dryer is gas 

operated, so it consumes a lot of energy. It also takes in fresh 
ambient air and releases exhaust air to the environment. 

This situation is a burden, both � nancially and in several 
other respects. Now, the intention is to � nd a new 

and up-to-date solution. For the tests, the dog snack 
manufacturer brought refrigerated sausage meat for 
two products and their own equipment. Using this 
equipment, the customer manually extruded the 
meat in the Test Center. It was essential to perform 
this process locally because otherwise the consis-
tency of the extrudate would have changed during 

transport to Harter. Such preliminary operations in 
the Test Center appear to be reasonable in order to 

arrive at drying results as close to reality as possible.

The customer also carried two existing product samples. 
The meat dried using a heat pump was expected to have 

exactly the same quality as the samples. All tests of the two 
products were performed in a chamber dryer. The extruded 
snacks were placed on stainless steel trays for drying. In the end, 
the ideal drying temperature turned out to be 40 °C. After drying 
for 14 or 48 hours, as required for the individual product, the dog 
snacks had the consistency and the look and feel desired by the 
customer.

The dryer intended for use by the snack manufacturer will 
be a chamber dryer featuring a single large chamber with 11 rack 
spaces. This will allow them to dry their daily quantity of 3,210 
kg. The rated power of the chamber dryer is 27 kW in production 
operation. Besides high quality and energy savings, heat pump 
based drying has another bene� t - the process uses a closed 
air circuit. This means that it does not need any fresh air and does 
not produce any exhaust air. The snack manufacturer is there-
fore independent of the climate and the seasons. There is also no 
more unpleasant odour.

Seaweed: Sustainability and Upcycling
A Scandinavian company processes seaweed and sells it to the 
cosmetics and pharmaceutical industry. The main product is 
the stalk. The leaves used to be waste products. As the manu-
facturer is concerned about sustainability they have developed 
an upcycling solution for the leaves. For this purpose, they got 
Harter on board. „Being innovation-minded we are the right 
partner for such a project“, states Baur. The Scandinavian busi-
ness hit on the idea to dry the weed leaves. The leaves will also 
undergo some kind of extraction after drying but the visitors 
stayed tight-lipped about this process. The only information 
Harter got was that the leaves are very rich in mineral nutrients 
intended for use in pet food.

Baur reports that the project was extremely interesting in terms 
of engineering. The solution � nally envisaged is absolutely 
customised and very special. But let’s take on thing at a time. 

Stephan Ortmann
Technical Sales at Harter drying solutions
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Gentle and Reliable Drying    
of Pet Food
Pet food is dried in a gentle and likewise energy-saving way using a drying method that has been employed successfully 
in the human food industry for several years. Bene�ts for the user include the retention of �avors, valuable vitamins and 
other ingredients as well as an appealing appearance, to name but a few. Government subsidies are meanwhile available 
in support of this low temperature heat pump assisted drying method.

The German drying system manufactur-
er Harter developed the so-called heat 
pump based condensation drying 
method more than 30 year back and 
has meanwhile installed over 2,000 
drying systems in various sectors of 
industry. Companies in the food sector, 
too, have detected the benefits of this 
method for their purposes. So, Harter 
has also realised many successful food 
or pet food projects.

The big success of this low temperature 
process is based on its physically 
alternative approach. Drying is 
accomplished using extremely dry 
and thus unsaturated air passed over 
or through the product to be dried. 
This dry air is an excellent means 
of absorbing any humidity present. 
Subsequently, the air is cooled – the 
humidity condenses to form water – 
reheated and returned to the drying 
chamber. For drying to be effective, the 
way of routing the air is essential. It is 
only by passing the air precisely to the 
point(s) where it is supposed to be that 
good and uniform drying results may be 
obtained. The drying temperature may 
be selected between 20 °C and 75 °C, as 
appropriate to the specific product or 

process. If sterilization is desired Harter 
may integrate an optional 110 °C high 
temperature process step. A cooling 
step may also be provided if required 
for the specific process. The drying 
time depends on the residual humidity 
desired or required. For packaged 
food, where the wet package needs 

to be dried, the drying time is often 
restricted to a few minutes to meet the 
specified process cycle time. For direct 
food drying, the drying time is often 
longer and as needed to obtain the 
residual humidity of the product.

Special systems and standard 
dryers
Condensation drying is suitable for 
both batch and continuous processes. 
For food drying, Harter has brought to 
the market a special batch dryer with 
a multifunctional trolley. Its smaller 
cousin, a compact dryer, is perfectly 
suited for laboratory or product 
development purposes. A special 
feature of these two dryers is that they 
may be loaded with trays or baskets 
of various sizes and designs. This 
way, products may be dried in single 
layer or in bulk up to 175 mm high. 
The trolley or drying chamber may be 

Figure 1: Versatile – Chamber dryers and compact dryers are 
suitable for processing bulk material and products placed 
in single layer alike. Low temperatures are used to ensure 
gentle drying.

Figure 2: Pet food must be dried to obtain the speci�ed 
residual humidity while stand-up pouches require one 
hundred percent drying. Both requirements are ful�lled 
by Harter systems and their reproducible processes.
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Für weitere Informationen:
www.harter-gmbh.de

A total of 600 kg of seaweed leaves were dried in tests that 
took several days. The leaves are slick and slimy which prevents 
the passage of air through them. Therefore, only drying in sin-
gle layer was possible. The chamber dryer could not be used 
because the customer wanted a continuous drying process. 
Tests in the belt dryer were performed at 75 °C. The leaves, 
however, tended to stick to the stainless steel belt of the dryer. 
„So, we retro� tted the dryer with a plastic belt which demon-
strated to be the solution for this issue“, says Baur. The leaves 
showed the desired dry matter content after two hours of 
drying. Each single test provides for some optimisation, small 
or large. So, Baur could dry more material with each drying 
pass and ultimately raise the throughput by 40 percent. 

The solution devised by Harter is a � ve belt dryer with some 
sophisticated features. The upper three belts have leaves 
placed on them at the same time. The weeds are dried in 
single layer on these belts. All leaves initially dried on these 
three belts fall onto belt #4 for � nish drying at a certain bulk 
height. The bulk material is slowly conveyed on belt #4 and #5. 
This way, Harter can reduce the space required by the dryer, 
which is highly welcome to the seaweed specialist.

Bene� ts and Bonus 
In conclusion it can be said that heat pump based condensa-
tion drying is extremely e�  cient and energy saving. Low tem-
peratures are easy on the products. The closed air system is 
exhaust air free. Years ago, Harter dryers were classi� ed future 
� t technology eligible for government subsidy in Germany, 
Austria and Switzerland. High savings of energy and carbon 
make heat pump assisted drying a technology attractive under 
environmental, quality and economic aspects. „And the Test 
Center is the ideal opportunity to put all this to the test“, says 
Baur in conclusion.
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modified, with little manual effort, to 
be ready for the individual application. 
Harter’s know-how also extends to 
building special systems because 
the innovation-minded and highly 
specialized company has taken up the 
cause of meeting any drying challenge.

Exhaust-air-free and eligible for 
Government support
Harter’s system is fully self-contained 
energetically. It goes without saying 
that this has a very positive effect on 
the appearance and the flavor of the pet 
foods. The exact impact on the specific 
product is assessed by drying tests run 
in Harter’s in-house pilot plant station. 
This way, the prospective user will get 
a pretty good idea of the potential of 
condensation drying for their product. 
This procedure provides a solid basis 
for determining all process parameters 
and for the later design of the dryer. If 
their product in non-transportable the 
prospective buyer may obtain a drying 
system on loan to run tests at their site. 

Exhaust-air-free drying in an air-
wise self-contained system, however, 
implies even more benefits. Users 
will appreciate the freedom from any 
impact of the climate or the seasons.

Also, production areas will not be 
a�ected by humidity and exhaust air 
emitted by the dryer. Humans, materials 
and machinery are all spared from such 
adverse e�ects.

Moreover, the heat pump integrated in 
each dryer is so e�cient that Harter dryers 
were classi�ed as future technology 
eligible for grants by the German, Austrian 
and Swiss governments in 2017. Some 
customers have already enjoyed such 
grants in support of their choice of an 
e�cient and gentle drying system. 

Application example – dog 
food: uniform drying
An internationally operating company 
based in Southern Germany has 
specialized in producing dog food 
including organic dog food. High quality 
processes are required to manufacture 
high quality products. Ambient air drying 
of the extruded dog food was no longer 
considered up to the times. Drying results 
were anything but uniform and, thus, 
unsatisfactory. They contacted Harter, 

Figure 3: Heat pump based condensation drying 
may be used for any batch or continuous process. 
This technology is energy-saving enough to be 
eligible for government grant funding.

and together it was decided to run 
extensive tests with a chamber dryer 
at the customer’s premises. These tests 
were also used to determine the process 
parameters and the size of the chamber 
dryer. Harter readily met the customer’s 
desire to use their existing trolleys and 
adapted the drying system accordingly. 

The dryer installed is a chamber dryer 
including six chambers in a row. Trolleys 
holding the trays of dog food are 
inserted at the same time. Each batch 
comprising some 1,500 kg of dog food 
is dried to a residual humidity of seven 
percent. Appropriate air 
routing ensures absolutely 
uniform drying. The drying 
time is between 20 and 40 
hours as required for the 
specific product. The drying 
temperature is about 
50°C. The rated power of 
the dryer in production 
operation is 34 kWh 
approx. An application for 
government subsidy was 
made for this project. 40 
percent of the cost incurred 
for this investment was 
borne by the government. 
Energy savings compared 
with the obsolete system 
amounted to 71 percent, 
carbon savings were about 
71 percent as well.

Application example 
– cat food: high gas 
savings
A long-established com-
pany from Austria wished 
to decommission their con-
ventional energy-intensive 
ovens for drying cat food and to optimise 
their process at the same time. 

Extensive testing in Harter’s pilot 
plant station and in a test dryer at the 
customer’s premises demonstrated 
that heat pump based condensation 
drying would be an excellent choice for 
this purpose. The drying system �nally 
installed is a continuous belt dryer. 

To save space, the length of the belt was 
split in �ve, and the resulting �ve belts 
were arranged one above the other. The 
cat food is now dried to obtain a residual 
humidity of about four to eight percent 

within a total time of 60 minutes. The 
drying temperature is about 75°C. 

The �fth belt features a 90°C zone for 
sterilization. The throughput is 2,000 kg/h 
maximum. The rated power of the system 
in production operation is about 130 kWh. 
The customer states that their investment 
largely reduced their gas consumption. 
So, the cat food producer is more than 
content with their reproducible and 
energy-saving drying process and the 
excellent drying quality obtained.

For more information
www.harter-gmbh.de 

A Scandinavian business wants to upcycle seaweed leaves formerly 
put to waste for use in pet food. This requires drying of the material 
which is highly resistant to the passage of air. A plastic belt � nally 
did the trick.
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#GENTLE
#PROCESS-SAFE
#EXHAUST-FREE
#ENERGY SAVING

HOW TO DRY 
YOUR PET FOOD 
PERFECTLY WITH 
HEAT PUMP 
TECHNOLOGY 
AND SAVE UP 
TO 75 % ENERGY 
AND CO2!




