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Introduction 

SPE has developed a superheated steam drying system 

Steam drying has following advantages: 

Less heat demand 

Up to 60 - 80% recovery of thermal energy 

Closed loop drying system completely avoids exhaust gases 

SPE has installed a pilot plant, and tested the technology successfully 

The first two industrial plants are in operation  
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Superheated steam drying 

How does it work? 

The condition of the steam is above the saturation line 

Therefore the steam is “dry” 

Theoretically it evaporates water and absorbs steam, as long as the condition is above 

the dew point 
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Superheated steam drying 

Conventional drying with hot air  

At the end of the drying process the exhaust air is steam loaded and cooled down, further 

usage is not possible 

Expensive pollution control is necessary  

 

Drying with steam 

The evaporating moisture is the same medium as the drying medium 

At the end of the drying process the medium is still 100% steam 

This process steam can be reheated and used again for drying 

A closed process is possible 

No exhaust gas  

The excess steam, from the refining process and the evaporated moisture, can be used 

for further applications 
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Superheated steam drying 

The dryer is an inert system  

No oxygen in the drying process 

No explosions are possible 

No fire hazard 

No spark detection, no extinguishing system are necessary 

Compared to air, the heat transfer coefficient of steam is higher 

Due to the better phase transition, a shorter dryer duct is possible 

The specific heat of steam is higher 

Less mass flow of steam is necessary 

Demand of electric energy is lower 

Drying with overpressure is possible  

Higher steam pressure results in smaller dryer ducts 
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Established technology 

Superheated steam drying is an established technology and it is already used in other 

industries, e.g. 

animal food industry 

tobacco industry 

medicine basic material production 
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Process of steam drying 

Main components are similar to those of a standard dryer, except for the return steam pipe 

and a special rotary valve 

Exhaust steam pipe with valve, to control dryer pressure 

Pneumatic transport after dryer (to sifter e.g.) to avoid condensation of leakage steam 

Preheating of transport air with part of the exhaust steam 

Cleaning of air with bag filter 

Optimal supplement with inline blending system possible 
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Process of steam drying 
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Process of steam drying 

Advantages 

Closed loop system 

No gas emissions 

No odour annoyance 

No equipment to clean necessary 

Lower energy consumption 

   Up to 60 to 80% recovery of thermal energy 

Better heat transfer 

Higher heat capacity 

Inert system 

No explosion hazard 

No spark detection 

No extinguishing system necessary 
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Process of steam drying 

Considerations  

Emissions of polluted condensate 

The cyclone is a pressure vessel, approval according to local pressure vessel codes is 

necessary (if applicable) 

Higher investment costs 

For heat exchanger 

Rotary valve 

Pressure regulation 

Cyclones 
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Process of steam drying creates waste water 

Instead of a huge mass flow of exhaust air, the superheated steam dryer generates polluted 

condensate 

Approx. 1m³ waste water / 1000 kg of dry fibre 

15 m³/h waste water for an 15 t/h fibre dryer 

The same plant with a conventional drying system would produce over 300 t/h (>290.000 

Bm³/h) of exhaust gas 

 

The pollution is changed over from exhaust gas to water 

No expensive pollution control equipment needs to clean the exhaust gas 

Water is easier to handle  

Much less smell annoyance 

 



page 13 

05 | 2011 

Process of steam drying-waste water treatment  

Treatment of waste water e.g. in a biologic treatment plant 

Investment costs approx. 0,8 Mio Euro / 15 m³/h * 

Operating costs of approx. 3 Euro / m³ * 

Reduction of waste water to sewerage plant 

E.g. use for 

chip washing 

chip pre-heating 

steam generation for refiner 

other parts of the plant 

Recycling of water possible (e.g. with membrane technique) 

Use for process water 
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Comparison superheated steam dryer vs. conventional dryer 

Flue gas 

 

286 t/h, 180
 

C  

  

Wood fibres 15 t/h 

 

moisture 15 t/h 

steam + water  

5,5 t/h 
Exhaust gas 

 

305 t/h, 70
 

C 

 

Dry fibres 10%  

15t/h b.d. 

 

Wood fibres  

15 t/h 

moisture 15 t/h 

steam + water 5,5 t/h 

 

Transport air 

66 t/h,  

70
 

C 

Exhaust air 70 t/h 

 

Dry fibres 10%, 15 t/h 

 

Low pressure steam, app. 15 

t/h 
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Comparison of energy consumption 

Flue gas 14,4  

 

 

MJ/s, 180
 

C  

Wood fibres 100% 

 

et al. 5,3 MJ/s 

 
Exhaust gas 

 

19,1 MJ/s, 70
 

C 

 

Dry fibres  

 

10% 

0,6 MJ/s 

 

Exhaust air 3,5 MJ/s 

 

Dry fibres 10%,0,6 MJ/s 

 

Low pressure steam 

app. 10 MJ/s 

Transport air  

Wood fibres  

 

100% 

et. al. 5,3 MJ/s 

 

565200 MJ/h 

Heating energy 

8,8 MJ/s 
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Comparison of economical aspects 

  Conventional dryer 
Superheated steam 

dryer 

capacity kg o.d./h 15.000 15.000 

initial moisture % atro 100 100 

specific process steam kg/kg 0,4 0,4 

specific refining energy kWh/t 0,11 0,11 

resin application % 12 12 

ambient air temperature °C 0 0 

    

mass flow air / steam kg/h 335.000 241.000 

fan volume m³/h 415.000 290.000 

el. motor fan kW 900 630 

heat demand MW 15,5 9,0 

heat recovery MW 0 5,5 

    

investment for dryer 
including heating system, 
dryer tube, electrics, all 
necessary drives, 
recirculation, dust and super 
heater for steam dryer 

€uro 1.350.000,-- 2.850.000,-- 

energy costs (0,025 €/kWh) 
– without heat recovery 

€uro 2.900.000,-- 1.400.000,-- 

with heat recovery €uro not possible 560.000,-- 
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State of affairs - Former activities 

Development of the process 

Development, construction and erection of a pilot plant 

Sponsored by the DBU (German national environmental fund) 

Complete plant from wood chip to dry fibre 

Refiner 

Blowline blending 

Drying 

PLC controlled 

 

gefördert durch die 

Deutsche Bundesstiftung Umwelt 
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State of affairs - Pilot Plant 

With the pilot plant we were able to:  

Produce and dry fibres 

Find the optimum steam pressure and temperature for the process 

Blend fibres in blowline 

Produce fibres and press laboratory boards 

We could prove that there is no negative effect on board quality 

Produce and analyze waste water 

For examination of appropriate methods  

for water treatment with industrial partners 
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State of affairs - First industrial plant in Germany 

Erection started in January 2005 

First board produced in September 2005 
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State of affairs – Technical data 

Capacity    4000 kg/h o.d. 

Dryer diameter    900 mm 

Initial moisture    100 % b.d. 

Final moisture    8 % b.d. 

Process steam    1600 kg/h 

Dryer inlet temperature  200°C 

Dryer outlet temperature  125°C 

Flow of superheated steam in loop  66000 kg/h 

Dryer- steam overpressure   0,5 bar 

Total head demand   3,5 MW, natural 

gas 

Heat demand for steam heating             2,8 MW 

Exhaust steam    app. 5000 - 6000 kg/h 

Usable for other consumers 

Air flow for transport    16000 kg/h 
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Summary 

With the pilot plant we were able to prove that superheated steam fibre drying is possible 

and that there is no negative impact on the fibre quality 

The thermal energy saving in comparison to a conventional dryer is 20 to 30 % 

Up to 60 to 80% of the drying energy is available for other uses 

No exhaust gas is produced by the dryer 

Waste water treatment is necessary, but technology is known 

The first industrial plants are in operation 
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Perspective 

Ecological aspects are still going to be more important 

The superheated steam dryer is an environmentally friendly dryer system with less heat 

demand and no air pollution 

All the more the economical reasons are convincing 

Due to savings of energy costs the pay back period will be one to two years 

Especially in consideration of increasing requirements to avoid air pollution and smell 

nuisance, or the need for RTO`S in the US 

Under these aspects we are convinced that the superheated steam dryer will be the state-

of-the-art drying technology for the future 

 


