
The intelligent  
way of drying!

EnerDry offers
•	 35+	years	of	experience
•	 90%	Energy	saving
•	 No	Air	Pollution
•	 No	Product	Loss
•	 More	drying	for	Less	investment

Steamdrying	of	Beet	Pulp

Pecinci, Serbia



Over many years the sugar industry 
has developed very energy-efficient 
production processes. Some 200 
years ago, cane sugar production 
was an energy-intensive process 
as juice concentration took place in 
direct-fired pans. The energy from 
burning of wood (or bagasse) was 
used only once.
Today you would never think to con-
centrate the juice in anything but a 
multiple-stage evaporator. Further-
more, to improve energy utiliza-
tion even more, the high-pressure 
steam produces electrical power 
before being used in the juice 
concentrating evaporator, and the 
evaporator supplies steam to pan 
boiling and juice heating.

But what are you doing today when 
you dry your beet pulp in a conven-
tional drum dryer?
– The fuel is spent on evaporating 
water in one step without generat-
ing electrical power, and the heat in 
the vapor is wasted. Consequently, 
it takes several times more en-
ergy than to remove an equivalent 
amount of water from the juice.
– Does it have to be like that?
– Not when utilizing the patented 
EnerDry Steam Drying Technology.

How does the steam dryer work?
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Steam drying is basically very simple. You 
continuously feed the pulp into a pressure 
vessel and add the necessary heat. Then you 
discharge the dried pulp and bleed off the wa-
ter that was in the pulp as a useable steam at 
for example 3.5 bar. You then avoid any air 
pollution, and the drying does not consume 
any energy. It only borrows the energy, which, 
after drying, is available as steam to be sup-
plied to the juice evaporators. However, it is 
necessary to bring a large amount of energy 
to the beet particles. This  makes it necessary 
to include a fluid bed in the pressure vessel in 
order to have extensive contact between pulp 
and steam.

Figure 2 shows the necessary  
main components:
 A fan circulating superheated steam  
 A fluid bed dryer 
  Dust separation followed by a bleed-off of 

evaporated steam at 3.5 bar
 Heat exchanger

An obvious way to arrange the four steps in 
figure 2 is to build it all into one pressure ves-
sel, as shown in figure 3. In the vessel the dust 
separation is in the top. The heat exchanger 
is in the center. The fan is in the bottom, and 
the drying chamber surrounds the heat ex-
changer. 
The energy is supplied to the dryer as steam 
with a pressure of 8 to 28 bar.
If the supply pressure is increased, the circu-
lated steam will have a higher temperature, 
and the capacity of the dryer will increase as 
well (see figure 5). In figure 1, it can be seen 
how a steam dryer can be integrated into the 
factory energy system.



Increased focus on the issue of sugar factories’ power production has led to the patented econo-
mizer. The concept of the economizer is as follows: The hot, high-pressure condensate coming 
from the steam dryer superheater is pumped into a heat exchanger (the economizer) located on 
top of the superheater. Consequently, the condensate is cooled down by the circulating steam in-
side the steam dryer. After being cooled, the condensate is flashed, but since it is colder than be-
fore, the amount of flash steam is reduced sharply. With less flash steam, more steam is forced 
through the turbine, and electrical production is increased. The use of heat from the condensate 
also reduces the need for supply steam to the dryer. See figure 4.

Boiler steam

48799 kg/h
30,0 bar
400 °C

3232 kJ/kg
43805 kW 50400 kg/h

3,70 bar
Steam supply 149 °C

58271 kg/h 2753 kJ/kg
28,0 bar 38538 kW
250 °C

2867 kJ/kg
50865 kW

100 kW
Steam to ejector

400 kg/h

48399 kg/h
159 °C
672 kJ/kg

9031 kW
72580 kg/h

50 °C
28 % DS

3414 kW 2558 kg/h
3,0 bar

134 °C
2725 kJ/kg
1936 kW

9471 kg/h
2594 kW

Pure Steam

Pure Condensate

Mass and Energy balance.
Steam Dryer Size H

Steam out

Heat losses

Pressed pulp

Condensate

Condensate

2594 kW
45841 kg/h

Power on shaft 3,0 bar
1220 kW 57871 kg/h 133 °C

229 °C 557 kJ/kg
986 kJ/kg 7095 kW

48399 kg/h 15847 kW
13254 kW

22580 kg/h
100 °C

90 % DS
1013 kW
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Dried pulp
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Other products that can be dried in a steam dryer
• Wood chips • Distillers grain • Bagasse 
• Sludge • Lignite

Figure 4 Figure 5
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Supply Steam Pressure, bar

Bihoro, Japan



EnerDry A/S
Kongevejen 157  ·  DK- 2830 Virum, Denmark 
Phone: +45 4526 0440  ·  E-Mail:  info@enerdry.dk                         EnerDry.com

EnerDry supply assistance in all engineering aspects around the Steam Dryer
• Feasibility studies    • Integration in factory steam systems    • Building Lay-out
• Steam/condensate system lay-out    • Engineering of conveyor systems

EnerDry A/S was founded in 1998 by Arne Sloth Jensen, who invented pressurized fluid bed drying of beet 
pulp back in 1981. Since then he has been in charge of its development. The technology and Arne Sloth Jensen
have been awarded various prizes over the years, lately the Savitsky Memorial Award, the highest prize from 
the American Society of Sugar Beet Technologist. Today EnerDry engages eight graduated engineers plus 
other staff, who install steam dryers and conduct energy studies related to pulp drying around the world. 
EnerDry can supply a steam dryer as turnkey delivery or, alternatively, as partly supply owing to our coopera-
tion with a network of specialized subsuppliers and our experience gained from many projects over the years. 
Furthermore, we assist our clients with engineering of the project. 
The steam dryers installed by EnerDry have led to worldwide energy savings of more than one million tons of 
coal and thousands of tons of oil.
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