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1 Introduction 

Most biogas plants in Europe produce electricity in CHP units. However, in many cases the 
heat from CHP plant is wasted and there is still a very large potential to increase the figures 
in the EU. The potential can be demonstrated through good practise examples which clearly 
show the benefits of heat utilisation from biogas plants.  

The BiogasHeat project promotes the efficient utilization of heat from biogas plants at the 
European and national level. The project carries out activities in 9 European countries - 
Austria, Croatia, Czech Republic, Denmark, Germany, Italy, Latvia, Poland and Romania -
and creates a platform for knowledge exchange and transfer. 

This publication was elaborated in the framework of the BiogasHeat project and promotes 
the efficient utilization of heat from biogas plants in Europe by demonstrating good practise 
examples in Austria, Czech Republic, Denmark, Germany, Italy, Latvia and the Netherlands. 
It presents a source of information for the stakeholders providing an overview on different 
heat utilization options in an economically feasible and environmentally friendly way. 

The selection of good practise examples was made by the joint efforts of BiogasHeat 
partners. As the heat utilization concepts, types and locations of the presented biogas plants 
are very different, no standardized criteria for the selection of examples could be applied.  
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2 District heating for residential houses  
in Margarethen am Moos, Austria  

In 2004, 15 farmers decided to create a cooperative ‘Energy Supply Margarethen’ and set-up 
a biogas plant producing electricity and heat locally. The plant was completed in 2005 and is 
operated with pig manure and energy crops grown on the land of the 15 cooperative 
members. About 10,000 tons energy crops grown on 250 hectares of agricultural land (about 
20% of the total arable land in Margarethen) are used in the biogas plant annually. The 
annual rainfall is very small in the region (600 mm per year), therefore it was decided to grow 
drought resistant plants such like Sweet Sorghum, Sudan Grass and Green-cut rye. The 
electrical output of the plant is 500 kWel and it provides heat to 120 households.  

 
Figure 1: Biogas plant Margarethen am Moos (Source: www.agrarplus.at) 

The plant was optimized and expanded a few years ago. To increase the efficiency of the 
CHP, heat losses of the exhaust gas were minimized and the electrical installed power was 
increased to 625 kWel. Exhaust gas heat exchanger was designed to decrease the exhaust 
gas temperature to 100oC. These modifications led to 10% reduction of losses. As the peak 
load for heat is 900 kW, a peak gas boiler was installed with a dual fuel burner which can 
utilize biogas and biodiesel. The combination of the CHP and the gas boiler leads to 1.6 MW 
thermal capacity and ensures full heat supply. 

The total heat power of the plant is 1.2 MW. Around 10% of the produced heat is used to 
heat the digesters. The remaining heat is supplied to clients through a 3.5 km district heating 
network. In addition, upgraded biogas is injected into the natural gas grid and is sold at a 
local fuel station.  
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Figure 2: Efficiency of the CHP plant in Margarethen am Moos (Source: HEI Consulting GmbH) 

  

Characteristics 

Commissioning date 2005 

Input substrate Mainly pig manure, Sudan grass, Forage rye, 
maize 

Annual biogas production ca. 2.1 million m3 

Annual electricity production ca. 4,300 MWh 

Annual district heating sales volume ca. 4,000 MWh 

Installed power 625 kWel/1.2 MWth 

Investment ca. 3 million EUR 

 

Contact details 

Energieversorgung Margarethen am Moos Gen.m.b.H 
Leithastraße 12, 2433 Margarethen am Moos, Austria 
+43 664 3570588 evm@evm-schwarz.at   
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3 District heating  
in Wallsee-Sindelburg, Austria  

In the municipal area Wallsee-Sindelburg five farmers decided to cooperate and set-up a 
biogas plant in order to produce power and heat. Initially, a secondary school and a 
retirement home were in need of a secured heating supply. Hence, the farmers deployed the 
opportunity to get their own biogas business started. They were concerned to contribute to 
the local value added chain, as maize and manure are used and refined in the biogas 
process. The plant was built in the years 2004 and 2005.  

About 5,000 MWh of the generated electrical power is sold and fed into to the public grid. 
The rest is required for operational purposes of the plant. Most of the heat is fed into the 
district heating grid, which has a length of approximately 2.3 km. A secondary school, a 
retirement home, a kindergarden, two apartment buildings and 30 single family houses are 
connected to the grid and heated adequately. Only a little part of the thermal energy heats up 
digesters and premises of the biogas plant. The exhaust gas temperature is about 200°C. 
With an additional heat exchanger the temperature is cooled down to 60°C, which adds 
another 150 kWth capacity.  

Since 2009 the peak load of the district heating system is covered by a woodchip heater, 
managed by the company Habsburg-Lothringen. The maximum thermal capacity is 300 kW. 
Due to coverage of the maximum capacity, further heating customers are accessible. 

 

 
Figure 3: Biogas plant in Wallsee-Sindelburg (Source: www.wallsee-sindelburg.gv.at) 
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Characteristics  

Total investment costs biogas 2 million EUR  

Total investment costs district heating 1.6 million EUR  

Feedstock input per year 12,000 tons  

Total annual feedstock costs  600,000 EUR 

Price for maize silage per ton 120 EUR  

Price for grass per ton 13 EUR  

Biogas production 250m³/hour  

Installed power 625 kWel, 750 kWth 

Power production in 2011 5,340 MWhel 

Sold heat in 2011 3,807 MWhth 

Total degree of efficiency  > 70% 

Operating hours per year  8,560  

 

Contact details  

Ökoenergie Wallsee-Sindelburg GenmbH 
Walter Rosenberger 
Wallseer Straße 15, 3313 Wallsee, Austria  
+43 7433 70182 office@oekoenergie-wallsee.at 
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4 Heating supply to a SPA center 
in Trebon, Czech Republic 

The 1 MWel installed capacity biogas plant in Trebon, South Bohemia, is the first Czech 
biogas plant with a significant heat supply. The plant is situated about 2 km north from the 
town’s periphery and the input substrates are pig slurry and energy crops, mainly maize and 
grass silage (15.5 and 4.3 kt/a).  

The special design feature of the plant is a small (175 kWel) co-generation unit at the spot to 
cover the electricity and heat self-consumption. The majority of produced biogas is 
transported by a dedicated 4.3 km long biogas pipeline to a spa facility in the town, where a 
new biogas CHP plant (844 kWel) supplies heat to the spa (for space heating, sanitary hot 
water and a large swimming pool) and an adjacent multi-apartment residential building. Two 
heat accumulators with total volume of 200 m3 are installed to equalize the daily fluctuations 
of heat demand. Thanks to this concept, most of the heat generated (over 5,000 MWh/a) can 
be effectively used. The overall efficiency of biogas energy utilization is over 60% compared 
to typically only 35% at biogas plants with no heat supply. 

The main contractors were MT Energie for the biogas production plant and Stavcent for the 
CHP plant and the piping. The co-generation units were supplied by Tedom (the smaller one) 
and GE Jenbacher. 

Total investment costs amounted to about 5 million EUR and were financed partly by own 
capital, a bank loan and a subsidy from the EU structural funds. The project received the 
award ‘The Czech Energy and Environmental Project of the Year 2009’. 

The principle of using biogas pipelines instead of hot water pipelines makes it possible to 
locate the biogas production at the site convenient for the substrate transport and storage, 
and heat production next to the demand. This creates convenient conditions for the farmers 
supplying the energy crops and favourable heat price for the consumers. 

 

 
Figure 4: Trebon biogas plant - digester (Source: Rutz D.) 
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Figure 5: Aerial view on Trebon biogas plant (Source: Bioplyn Trebon s.r.o. brochure) 

 

Characteristics 

Commissioning date December 2009 

Installed power  1 MWel 

Process Two-stage digestion with a retention time of 120 days 

Input Maize and grass silage, pig slurry 

Heat utilisation Heat supply to a spa and a residential building (5,000 MWh/a) 

Investment  5 million EUR 

 

Contact details 

Bioplyn Třeboň s.r.o. 
Dukelská 134, 379 01 Třeboň 
+420 384 721 211 aqua@trebon.cz                                                                                                                                                  
Note: This good practice example has been described also under the project CHP Goes 
Green 
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5 Heating of buildings by satellite CHPs  
in Prestice, Czech Republic  

The biogas plant with the total electric capacity of around 1.73 MWel is situated in West 
Bohemia, about 3 km north from the town of Prestice (15 km from the city of Plzen). Input 
substrates are energy crops, mainly maize and grass silage, along with cattle slurry and 
poultry excrements.  

The heat and power generation capacity is split into several locations. At the plant site are 
located two smaller units (in total 380 kWel) used primarily to cover the local heat demand. 
Additional three satellite CHP units (600el, 175el and 575el) are located in the town securing 
heat supplies to the local primary school and hundreds of flats. The total capacity of the plant 
is 1.73el and 1.85th.The biogas piping is about 2.8 km long and the CHP units in the town are 
dislocated in three separate boiler houses. The overall effective electrical and heat output 
makes the plant one of the largest in the country, with overall heat supplies reaching nearly 
6,000 MWh a year.  

The main contractors were Anlagen- und Apparatebau Lüthe GmbH for the biogas 
production technology and ŠIMÁČEK-STAVBY s.r.o. for the civil part of the biogas plant and 
the biogas piping. The co-generation units were supplied by Tedom which was also the 
contractor of the extension of the plant (the third unit in the city completed in 2012). 

Total investment costs amounted to nearly 7 million EUR and were financed partly by own 
capital, a bank loan and a subsidy from the EU structural funds.  

Similarly to the Trebon Biogas Plant (chapter 4) the concept of split co-generation makes it 
possible for the famers to produce biogas in a site convenient for substrate transport and 
storage, and utilize the heat at the consumption site with very low heat losses. To achieve 
this, the co-generation capacity had to be divided into several units in different locations. 

 

 
Figure 6: Prestice Biogas plant (Source: SEVEn) 
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Figure 7: CHP unit in Prestice (Source: SEVEn) 

 

Characteristics 

Commissioning 
date 

March 2011 

Installed power  1.73 MWel, 1.85MWth 

Process Two-stage digestion with a retention time of 120 days 

Input Cattle slurry (6 kt/a), poultry excrements (5 kt/a) grass silage (5 kt/a) and 
maize silage (13 kt/a) 

Heat utilization Heating of residential buildings and school in the town of Prestice 

Investment  7 million EUR 

 

Contact details  

Úslava Bioenergie a .s.  
Hálkova 26, 301 00 Plzeň  
+420 377 188 111 20  uslava@centrum.cz  www.uslava.cz 
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6 ORC plant  
in Valovice, Czech Republic 

The biogas plant in Valovice has a total installed electrical capacity of 1,163 kW and has 
been in operation since 2008. All electricity is delivered into the ČEZ distribution network. In 
this case the ORC technology is used to generate electricity out of the waste heat which is 
produced by the CHP. With the help of ORC equipment with a capacity of 100 kW, the 
additional generation of around 740,000 kWh/year is reached. 

The facility is designed as a classical agricultural biogas plant which processes input raw 
materials in the following composition: 

• pig liquid manure: 12,000 ton/year 

• maize silage: 14,802 ton/year 

• beet slices: 4,000 ton/year 

Special technologies for the mixing of input materials before dispensing into fermentation 
tanks and including the co-generation unit are installed. The beet slices are treated before 
they are fed into the mixing unit where all the input materials are mixed. A new lagoon for the 
storage of digestate with a capacity of 7,000 m3 is also part of the biogas plant. 

 

 
Figure 8: Biogas plant in Valovice (Source: EnviTec) 
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Characteristics 

Location  

 

Valovice, Czech Republic 

Installed power 1,163 kWel + 100 kW of ORC 

 

In operation since January 2008 

Input materials Liquid manure of pigs, maize silage, beet slices 

Features ORC technique is used to generate electricity out of the waste 
heat which is produced by the CHP 

 

Contact details 

EnviTec Biogas Central Europe s.r.o. 
Průmyslová 2051 
594 01 Velké Meziríčí, Czech Republic 
+420 56 66 88 430 info@envitec-biogas.com 
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7 District heating for residential purposes  
in Odense, Denmark 

Fangel Bioenergi is one of the first Danish biogas centralized plants. It was built by Bigadan 
A/S in 1988/1989 on the initiative of local farmers in order to find a solution to the 
environmental problems related to the slurry from the intensive animal production of the area. 
The plant underwent major reconstruction in 1999 and since 2001 has been owned and 
operated by Bigadan. From 2002 to 2005 an enlargement and a renovation was carried out 
including a centrifuge to dewater the digestate. In 2008-2009 an equipment for drying and 
pelletizing the recovered fiber fraction from the centrifuge was installed. 

The Fangel biogas plant produces around 10-12,000 Nm3 biogas/day, with a productivity of 
around 50 Nm3 biogas/ton biomass. The biogas is introduced in a co-generation engine of 
1.4 MWel, after previous desulfurization in a biological filter. Moreover, the plant has a back-
up second engine of 0.8 MWel and a biogas storage tank of 1,500 m3.  

The engine generates 10-12 million kWhel/year that are sold to the electrical network 
(consumed in around 2,000 one family houses) and 14 million kWhth/year of thermal energy. 
Of this thermal energy around 10% is used for heating the digesters and the pasteurization of 
the feedstock. About 15-25% heat is used in the process of drying and pelletizing of the 
digestate. The rest of the heat is sold in the form of hot water to the Odense Municipal 
District Heating and used in the heating network of a nearby city (ca. 600 single family 
houses). 

 

 
Figure 9: Aerial photograph of the Fangel biogas plant (Source: www.bigadan.dk) 

The plant collects around 65,700 ton/year of slurry from 18 to 20 nearby farms (max. 15 km), 
from which around 65.5% is pig manure, 8.2% cow and 8.2% poultry. In addition, around 
14,600 ton/year organic waste is treated mainly from food industries close to the installation 
(50 km). This includes about 60% dairy waste, 25% intestinal content and flotation sludge 
from an abattoir and 14% waste from a spring roll industry.  

The different waste fractions are homogenized and preheated in 3 heat exchangers before 
being pasteurized at 70oC for 1 hour in 2 parallel tanks. Then the feedstock is fed into 3 
parallel digesters working in mesophilic conditions. The digestate is stored in a post-digester 
until its separation in a solid and liquid fraction in a centrifuge.      

 



BiogasHeat  Good Practice of Heat Use in Biogas Plants 

 
November 2012 16 WIP 

 

The liquid fraction is transported 
to decentralized storage tanks 
close to the fields. The solid 
fraction with a humidity of 65-75% 
is treated in a drying plant, which 
uses the heat from the co-
generation engine and reduces its 
humidity to 10%. Afterwards the 
digestate is pelletized. The 
optimization of the energy 
efficiency in the drying plant is an 
important part of the overall 
process feasibility. The plant 
produces 2,000 ton/year of pellets 
that are sold to farmers. 

 

 

 

 
Figure 11: Dryer (left), pelletizer (centre) and engine (right) (Source: www.bigadan.dk) 

 

Contact details 

Fangel Bioenergi ApS, Oestermarksvej 70, DK - 5260 Odense S  
+ 45 65963420  mail@bigadan.dk   http://www.bigadan.com/  

Characteristics  

Commissioning date 1988, major renovation 1999, 2002-2005 

Input substrate Around 220 ton/day (82% manure and 18% industrial waste) 

Biogas production About 3.6-4.4  million Nm3/year 

Process 3 digesters with a total capacity of 4,500 m3   
Total retention time of 18-23 days and 37-38oC 

Installed power  1.4 MWel  

Heat utilization Heating of 600 residential houses  
Heating of the digesters and pasteurization 
Drying-pelletizing (2,000 ton pellets/year)  

Investment Project cost in 1888: 3.4 million EUR (1.3 million EUR 
subsidies). Cost of the drying plant in 2008: 1 million EUR 

Figure 10: Fangel biogas plant diagram (www.bigadan.dk) 
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8 District heating for residential purposes  
in Lemvig, Denmark 

Built in 1992, the Lemvig biogas plant is still the biggest in Denmark. In 2008, after 16 year of 
continuous operation, it was renovated and its reactor capacity was doubled. 

The plant treats organic residual products and slurry from approximately 75 farms. It 
generates around 5.3-5.7 million Nm3/year of biomethane (equivalent to 53-57,000 
MWh/year), and 8.1-8.8 million Nm3/year of biogas. About 75-80% of the produced biogas is 
sold and transported via a 4.3 km low pressure pipeline to the Lemvig decentralised district 
heating plant. In this plant the biogas is burned in a 2,050 kWel CHP (approx. 2.2 MWth). The 
heat from the CHP, more than 18.5 million kWhth/year, is used at the Lemvig city’s district 
heating network, providing heat to around 1,400 houses. This is equivalent to 25% of the 
heat produced at the Lemvig district heating plant. The rest of the heat is mainly generated in 
wood-fired boilers.  

The other 20-25% of the produced biogas is used in an 836 kWel CHP unit at the biogas 
plant, being most of the generated heat utilized in covering the biogas plant heat demand 
(3,500-4,000 MWh). The plant has also a 580 kW biogas backup boiler and a biogas storage 
tank of 5,000 m3.  

The total electricity production from both engines, around 21 million kWhel/year, is sold to the 
local power company, being equivalent to the consumption of around 14,000 persons.  

 

 
Figure 12: Lemvig biogas plant overview (Source: www.lemvigbiogas.com) 

 
Lemvig biogas plant was stabilised by a consortium of 79 farmers and currently is owned by 
69 local farmers in a 100% privately owned cooperative. The main goal for its construction 
was to treat the produced manure at the farms to protect the local environment. At the same 
time the Lemvig heat consumers appreciated that the cost of the locally produced heat from 
biogas was around 45% lower than the heat produced from natural gas. The only profit for 
the farmers is the free manure treatment as by law there cannot be profits for heat sale. 

The amount of slurry processes at the plant in 2011 was around 190,000 ton of manure   
(mainly pig and cattle) and about 38,500 ton of industrial waste (dairies, slaughterhouse, 
sewage sludge, fish industry, organic municipal waste, food/beverage and pharmaceutical 
industry etc.). The manure is collected from farms in a radius of 11 km around the plant. After 
the digestion process the digestate is stored in concrete tanks and taken by truck back to the 
farms where it is stocked until spreading it to the fields as fertilizer.  

The plant operates in thermophilic conditions and has 4 digesters, 3 older ones with a 
capacity of 2,400 m3 each and a new digester of 7,100 m3. The plant has a hygienization 
step after the digestion to sanitize the digestate and to avoid the spread of pathogens. This is 
done by heating the digestate 1 hour at 70oC. The warm digestate coming from the 
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hygienization tanks is used to heat the inlet substrate to optimize the heat use at the plant. 
The different energy uses at the plant, in relation to the total energy production, can be seen 
in Figure 13. 

 

 

Figure 13: Energy used in relation with the energy produced in form of biogas in 2011  
(Source: communication with Lemvig plant) 

Currently the Lemvig biogas plant is studying the possibility of increasing its biogas 
production and selling biogas to the Klinkby and/or the Nr. Nissum district heating plant, or 
upgrading the biogas to natural gas quality. 

 

Contact details 

Lemvig Biogasanlæg A.m.b.A, Pillevej 12, Rom, DK - 7620 Lemvig 
+ 45 9781 1400   lemvigbiogas@lemvigbiogas.dk    http://www.lemvigbiogas.com/ 

Characteristics  

Commissioning date 1991, major renovation 2008 

Input substrate (2011) Around 615 ton/day (83% manure and 17% organic waste) 

Process 4 digesters with a total capacity of 14,300 m3; total retention time 
of 26 days and 53oC 

Installed power at the own 
biogas plant 

836 kWel Jenbacher 316GSC21 biogas engine (ηel=39.9%; 
ηth=44,4%) . This engine was installed in 2005 

Installed power at the Lemvig 
district heating plant 

2,050 MWel Ulstein-Bergen (Rolls-Royce) KVGS-12G4 biogas 
engine. Approximately 2.2 MWth 

Biogas pipeline 4.3 km from the biogas plant to the Lemvig district heating plant 

Heat utilization Heating of 1,000 houses at the Lemvig Municipality 
Heating of the biogas plant processes (digesters, hygienization) 

Investment Project cost in 1992: 7 million EUR (1.8 million EUR subsidies 
from state). New reactor cost in 2008: 1.6 million EUR. Cost of the 
plant gas engine in 2005: 1.6 million EUR 
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Figure 14: Peckelsheim biogas plant 
(Source: Bioenergie Regionen, Issue 
4/2011) 

9 Heat supply to public buildings  
in Peckelsheim, Germany 

 

The largest energy consumers in the city 
of Willebadessen are the Peckelsheim 
school center with an elementary and 
secondary school, as well as the indoor 
swimming pool with a sport-hall. The city 
decided to bring forward an alternative 
heat supply based on renewable energies. 
The most economical and environmentally 
friendly solutions were studied and the 
supply of waste heat from CHP biogas 
plant was selected as the best solution.  

The project participants built the biogas 
plant, district heating pipelines and the 
connection to the heating systems of the 
buildings. Since 2007, Peckelsheim school 
center and sports hall are supplied with 
environmentally friendly waste heat. Only 
during the cold season the natural gas-

fired boilers are used to cover the peak 
load. Since the end of 2009 one more 
school with sport-hall was connected to the 
district heating network. Thanks to this 

concept, the city of Willebadessen already saved over 180,000 kWh of fossil heat. The city 
reduced its fossil energy consumption in public buildings by around 90% annually. Nearly 
3,071,413 kWh of natural gas and around 600 tons of CO2 emissions were saved annually.  

In 2010 the Town Hall also connected to the district network using the waste heat from the 
CHP biogas plant. Reconstruction costs amounted to 12,500 EUR and it was calculated that 
this investment will pay off within 2.5 years. 

 

Contact details 

JSJ-Energie-Peckelsheim-GbR 
Warburger Str. 6, Peckelsheim   www.jsjpeckelsheim.de  

Characteristics 

Commissioning date January 2007 

Installed power 500 kWel 

Substrate Manure, maize silage 

Reduction of fossil energy consumption 
in public buildings 

90%/year 

Heat utilization Heating school Peckelsheim center, indoor swimming 
pool, sport hall, Town Hall building 
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Figure 16: Shrimp farm in Affinghausen 
 (Source www.garnelenhof.de)  

 

10 Use of heat in aquaculture  
in Affinghausen, Germany 

A farmer from Lower Saxony operates the first shrimp farm in Germany and utilizes a part of 
waste heat produced by his biogas plant for the shrimp breeding facility. The shrimp farm is 
breeding White Tiger species originating from the Pacific waters of Peru and their breeding 
requires much heat all around the year. Shrimps from Lower Saxony show a good CO2 
balance as they are locally bred. In addition, the shrimps bred at ‘Schäfer’ farm emit 40% 
less CO2 compared with imported ones.  

The biogas plant is operated since 2006 with 500 kWel installed capacity. It has one digester 
and uses over 7,000 tons of energy crops as a substrate per annum. To have enough 
substrate for the biogas plant, the farmer grows 136 ha maize, 8 ha sugar beet and 16 ha 
rye. In order to utilize the waste heat of the plant in the shrimp farm, a dedicated 400 m 
pipeline has been laid in the ground (1.2 meters deep). The approximate cost of the biogas 
pipeline was 80,000 EUR. The heat demand of the shrimp breeding facility is around 4-5 
MWhth per annum. In addition, the biogas plant supplies its heat to additional 7 apartments 
and a small private swimming pool. Nevertheless, the biogas plant could supply heat to 
additional end-users as not all waste heat available is fully utilized.  

 

Characteristics 

Commissioning date 2006 

Installed power 500 kWel 

Heat utilisation  Shrimp farm 

Investment into the biogas pipeline  80,000 EUR 

 

Contact details 

Garnelenhof Schäfer 
Dörriesloher str. 13, D-27257 Affinghausen, Germany 
+49 4247 315    info@garnelenhof.de  www.garnelenhof.de  

Figure 15: Shrimp farm in Affinghausen 
 (Source www.garnelenhof.de) 
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11 Air cooling for pig stalls  
in Thuringia, Germany 

In a joint project in Thuringia, the use of low temperature heat for acclimatization of pig stalls 
was investigated. The project received support from the state of Thuringia and from the 
‘Working Group on Energy Crops’.  

The idea was to develop a biogas plant with an acclimatization concept for pig stalls with an 
absorption refrigeration system. Thereby, the heat is used to heat the pig stalls in winter and 
to cool the stalls in summer with the absorption refrigeration system.  

The biogas plant was implemented at the farm Wirsching in Rieth. In 2002, the farm included 
a milk cow herd of 300 heads with offspring, as well as cattle fattening places for male calves 
and 1,200 fattening places for pigs. In total, the farm cultivated 1,200 ha of land. In the 
primary planning phase of the plant, cow manure was the main feedstock. The use of maize 
silage and cereal residues from own storage facilities was planned in addition. With this 
concept, it was difficult to use the heat of the CHP plant. Therefore, it was planned in a 
second step to build additional 900 pig fattening places and to develop an acclimatization 
system for these pig stalls. In this concept, the additional pig manure was also considered as 
input material to the biogas plant.  

The mixture of the cow manure, pig manure maize silage and residues formed the basis for 
the detailed planning of the biogas plant and the CHP unit. The energy and material flow is 
shown in Figure 17. 

 
Figure 17: Heat utilization diagram at the biogas plant in Rieth  

(Adapted from Neue Landwirtschaft, Issue 9/2005) 

In July 2002 the biogas plant was commissioned and had the following parameters:  

• 800 m3 steel digester with integrated gas storage 

• 85 kW gas Otto motor for gas utilization with CHP for heating and cooling pig stalls 

After the start-up phase of the system the plant reached relatively quickly an average gas 
production between 1,400 and 1,600 m3/day and a loading rate of of 2-3 kg/m3 per day. 
Within the first year (August 2002-July 2003) the biogas plant in Rieth converted 480,000 m3 
biogas into electricity. The 85 kW CHP installation operated 7,750 hours with a load factor of 
94%. The annual efficiency of the CHP installation is 83%, whereas the electrical efficiency is 
30%.  

For the acclimatization of the pig stalls, an absorption refrigerator of Wegracal SEA was 
installed. In winter, warm water is pumped to the heat exchanger in order to heat the stalls. In 
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summer, when the temperature reaches 23°C, the absorber system switches on and the cold 
water is pumped into heat exchanger. Each stall contains over 288 pigs and is kept cool in 
the summer. 

In the first year of operation the absorber refrigeration system was tested for 105 days (May - 
September 2003). The ambient temperature was above 25°C for 70 days. During this period 
the cooling system could be applied. In the period from late May to early September 34,000 
kWh cold were used to cool the pig stalls. In summer 2004 it was possible to perform precise 
comparison tests between cooled and not cooled pig stalls. Figure 18 indicates the 
temperate in cooled and not cooled pig stalls.           

                                                                                                                          

 
Figure 18: Temperature in cooled (blue line) and not cooled (red line) pig stalls at ambient temperature 

showed by the green line. Dotted lines are averages (Source: Neue Landwirtschaft, Issue 
9/2005) 

The total investment cost was around 60,000 EUR for the additional absorber for the CHP 
corresponding to 60-70 EUR per pig fattening place. It was concluded that the cooling 
system provides beneficial effects on animal health and that harmful gas emissions could be 
considerably reduced (NH3 and CO2). Furthermore, odours were reduced by up to 50% at 
hot summer days.   

 

Characteristics 

Commissioning date 2002 

CHP  85 kWel 

Substrates Cow and pig manure, maize silage, cereal residues  

Heat utilization Heating and cooling of pig stalls 

 

Contact details 

Agricultural company of Norbert Wirsching 
Hauptstr. 74, 98663 Rieth, Germany 
+49 36871 29608 
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12 Satellite CHP  
in Eickenrode, Germany  

Bioenergie Eickenrode GmbH was created with the goal to supply heat and enable local 
community to benefit from the biogas production. The plan was to install a CHP plant in the 
town centre, therefore local support was essential. A questionnaire for the neighbours was 
prepared and showed that there was a great interest in consuming environmentally friendly 
and inexpensive heating. A network with 35 connections was planned and the biogas plant 
was commissioned in September 2010. 

The CHP plant has 230 kWel and 190 kWth installed capacity. It is connected via a 700 m gas 
pipeline with the biogas plant located in the outer area. The plant was extended from 265 to 
495 kWel. In order to supply buildings with heat, a heat network of 1,500 m was required. 
Most of the customers decided for a complete supply including also guaranteed supply 
during peak loads in order no longer to maintain their own boilers. The operating company 
has therefore set up an oil-fired boiler next to the CHP plant covering 20% of the yearly heat 
consumption. There is a potential to use about 60% of the heat from the CHP plant which is 
a relatively high value.  

 

 
Figure 19: Biogas plant in Eickenrode (Source: www.agriforenergy.com) 
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Characteristics 

Substrate input 9 m3/d pig manure 

1 t/d cattle manure 

18.5 t/d silo maize 

2 t/d grain silage 

Plant data 4,600 m3 volume digester and post-digester 

40°C operating temperature 

3,700 m3 residue store 

CHP 581 kW firing thermal capacity 

250 kW electrical output 

43% electrical efficiency 

232 kW thermal output 

40% thermal efficiency 

83% total efficiency 

 

Contact details 

Bioenergie Eickenrode GmbH & Co. KG 
Lehmkuhlenweg 13, 31234 Edemissen, Germany 
www.agriforenergy.com  
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13 Heating hospital rooms   
in Nauen, Germany 

Since September 2009 the hospital in Nauen is using heat from a biogas plant that is also 
located in Nauen. In 2006 the first 500 kWel biogas plant was connected to the electricity grid 
and three years later in 2009 the capacity of the plant was doubled. The biogas plant is a co-
partner of AEV Biogasanlage Nauen GmbH & Co. KG.  

In total 11,000 tons of maize silage are stored next to the plant and 52 tons/day are fed to the 
digesters. In addition, 23.5 tons of cattle manure are daily delivered from the neighbourhood 
farm that produces milk. 

In order to use the heat from the biogas plant, the plant operator signed a 10 year contract 
with the hospital in Nauen containing around 327 beds. 90°C hot water flows through 1.8 km 
pipeline which was laid from the biogas plant to the hospital. The hospital uses around 3 
million kWh of thermal energy per year supplied by the biogas plant. In addition 50% of the 
warm water demand at the hospital is supplied by the biogas plant.  

 

 
Figure 20: Biogas plant in Nauen (Source: www.energie.brandenburg.de) 
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Figure 21: Biogas plant in Nauen (Source: www.mdp-group.com) 

 

Characteristics 

Commissioning date  1 January 2006 

Two CHP engines Each 500 kWel 

Each 1,000 kWth 

Substrates 52 tons maize silage/day, 23.5 tons manure/day; maximum 
20,000 tons maize silage and 8,600 tons manure per year 

Biogas plant 2 digesters, each 2,280 m3 brutto-volume 

Investment First 500 kW plant in 2006: 2 million EUR 

Second 500 kW plant in 2009: 2 million EUR 

Pipeline to the hospital: 750,000 EUR 

Bonuses applied with feed in tariff Energy crop bonus and manure bonus 

 

Contact details 

AEV Biogasanlagen Nauen GmbH & Co. KG 
Brandenburger Chaussee 19, 14641 Nauen, Germany 
+49 33 214 553 13 

 

 

 

 

 



BiogasHeat  Good Practice of Heat Use in Biogas Plants 

 
November 2012 27 WIP 

 

14 Heating for a cannery  
in Niederdorla, Germany 

In Niederdorla the canning company Hainich Konserven GmbH uses the heat from two 
biogas plants of Vogteier Erdenwerk GmbH (both are companies of Tupag Holding AG). 
Each biogas plant has 500 kWel capacity and provides thermal energy to the canning 
company located in the neighbourhood. The heat is used to produce process steam for the 
production of vegetable and fruit cans as well as jams. In addition, the heat is used to heat 
the production space. In total, nearly half of the heating oil needs (ca. 1 million litres/year) are 
replaced by the heat from two biogas plants.  

Each digester of the biogas plant is 14 m high and has a diameter of 14 m. Around 28-30 
tons of substrate is used to feed the biogas plants (or app. 9-10 tons of dry substrate). 70% 
of the substrate is maize silage and 20-25% grass silage. It is supplied from the 
Landwirtschaft Niederdorla GmbH. In addition, a small percentage of manure is used to feed 
the digesters.  

 

 
Figure 22: Biogas plant in Niederdorla (Source: www.erdenwerk.de) 

 

Biogas is sent through a 250 m long pipe to the CHP unit located at the company Hainich 
Konserven GmbH. In 2010 the generators fed 4.2 million kWh of electricity into the grid. The 
hot exhaust gases of the engines generate steam below 160°C, 6 bar which is applied for the 
production of preserves. Demand requirements for heat are fluctuating, thus an oil boiler is 
used to cover the peak loads. The heat produced by the engine cooling system is used to 
heat the warehouses and production halls and administrative buildings. When there is no 
need for process steam or if the demand for process steam is low, the produced heat is used 
to warm water and for heating purposes.  

Currently, due to discontinuous use of process steam, around 70% of heat is used. In order 
to optimize the heat utilization, it is planned to use the heat for heating additional buildings as 
well as for drying wood and cereals in a drying plant. According to the biogas plant operator, 
this would increase the heat utilization efficiency up to 90%.  
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Figure 23: Production of cucumber preserves at Hainich canning company  

(Source: www.thueringen.de) 

 

Characteristics 

Operator Vogteier Erdenwerk GmbH and Landwirtschaft Niederdorla 
GmbH 

Commissioning date   2006-2007 

Producer Schachtbau Nordhausen GmbH 

Construction Steel digester: 2,000 m3, secondary digester: 1,500 m3, 
digestate storage: 3,500 m3     

Substrate  Maize (70%), grass silage (20-25%), manure 

Gas yield 86% (degradation rate 4.5 kg DM/m3/day) dry fermentation 

CHP  537 kWel 

Heat utilization  Process steam and heat for Hainich Konserven GmbH canning 
company 

 

Contact details 

Vogteier Erdenwerk GmbH  
An der Oberrothe, 99986 Niederdorla/Thüringen, Germany 
+49 36 01 75 120 
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15 Heat for public buildings from a satellite CHP 
in Steinfurt, Germany 

In Steinfurt the local government and farmers organized a joint initiative and since 2005 local 
administration buildings, a school center, a health center, an outdoor pool and retirement 
home are heated with district heating from a biogas plant.  

As building a biogas plant directly in the city was not possible, another solution had to be 
found. It was decided to build a biogas plant outside the city and to install a CHP of 347 kWel 

capacity. The biogas plant was connected through 3.6 km biogas pipeline to a second CHP 
plant of 536 kWel capacity. The heat is fed into the district heating system. This model allows 
optimal biogas utilization. If both CHP units would be at the location of the biogas plant, 
considerable heat losses would occur. About 4 million kWh of heat are generated by the 
CHP unit. 

46 farmers and 23 investors established the company named Bioenergy Steinfurt GmbH & 
Co. KG. In addition, the project received a state grant from Nordrhein-Westfalen and a loan 
from KfW Bank. Additional support was gained through Renewable Energy Sources Act 
(EEG) as the plant used substrates such as manure and renewable raw materials (NawaRo). 
The biogas plant can cover up to 80% of the heat demand of the local administration 
building. In order to optimize heat utilization in summer, the heat is used for an outdoor pool.  

The biogas plant was extended in 2007. In 2009 a third satellite CHP was commissioned. In 
2010 planning and implementation of the extension of the gas line to a micro gas network 
was carried out. Finally, in April 2010, a fourth satellite CHP started its operation. Since the 
adoption of EEG 2012 the biogas plant participates in the ‘direct marketing’ scheme with its 3 
CHPs. Since February 2012 the biogas plant operator applies market premium model and 
plans to receive a flexibility premium. 

 

 
Figure 24: Biogas plant in Steinfurt (Source: http://farmatic.com)  
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Figure 25: Biogas plant in Steinfurt (Source: www.n-e-st.de/) 

 

Characteristics 

Commissioning date  2005 

Technology Biogas plant and 2 CHPs (one CHP at the administration 
building and one next to the biogas plant) 

Installed power 1. CHP: 347 kWel and 390 kWth  

2. CHP: 536 kWel and 505th kW  

3. CHP: 380 kWel and 390 kWth  

4. CHP: 380 kWel and 390 kWth  

Substrate Per day: ca. 30 tons of maize/day grown on abandoned areas, 
10-30 tons of manure and 10 tons of agricultural by-products. 
Biomass comes from the region and the digestate is used as 
fertilizer 

Investment costs 3.5 million EUR 

Support Loan from KfW Bank (90,000 EUR), state grant 

Annual savings 35,000 EUR heat cost for natural gas 

CO2 savings 5,000 tons  

Heat utilization Ca. 20,000 m2 public building, school center, health center, 
outdoor pool and retirement home 

 

Contact details 

Bioenergie Steinfurt GmbH & Co. KG 
Hollich 79, 48565 Steinfurt, Germany 
+49 2551 701746 
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16 Local heat for a village 
in Lenthe, Germany  

In Lenthe near Hanover local farmers and the owners of households developed a smart 
heating concept. The ‘Gutgemeinschaft Lenthe GbR’ biogas plant is located 600 m away of 
the village and produces not only electricity for 1,300 households but also heat for 20 
buildings through a district heating. The motivation of the project was to implement a new 
concept in the region and gain additional income. Confidence of local people was gained 
before the construction work started.  

The biogas plant was commissioned in 2006 and uses regionally available resources such as 
silage from maize, grass, sunflowers, sugar beet and sweet sorghum. The biogas goes 
directly into two CHP units generating electricity and heat. The heat is used to heat houses 
and to provide warm water through a district heating network. During summer the heat is 
used to dry rapeseed, wheat or other agricultural products.  

The biogas plant provides consumers with 75°C hot water for at least 20 years. In return, the 
owners of the households agreed to finance the heat pipes. In average each household paid 
11,000 EUR for the main pipe including a peak load boiler, 2,500 EUR for the transfer station 
and 80 EUR per meter for domestic connections. For setting up this system, the local 
community established a non-profit organisation ‘Nahwärme Lenthe e.V.’  

The benefits for the owners of households are significant as they did not have to take care 
about the heating installation system. In this way each household saved around 6,100 EUR. 
The project was very successful and gained more clients wishing to connect to the district 
heating network. 

 

 
Figure 26: Biogas plant in Lenthe (Source: www.hspohr.de/GeSoPro/html/biogas_lenthe.html) 
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Characteristics 

Electricity production 4.3 million kWh/year 

Heat production 3.1 million kWh/year 

Technology 2,300 m3 digester, 2 CHPs, 1.2 km pipeline 

Installed power 2 x 220 kWth  

2 x 265 kWel  

Planned extension: 660 kWel/795kWth 

Substrates 22 tons/day of biomass grown on 170 ha land 

Savings through heat utilization 30% of heat costs 

Investment cost Biogas plant: 1.6 million EUR, district heating system: 320,000 
EUR 

Support Loan from KfW Bank, Market Incentive Programme (MAP) 

Payback time 7 years 

CO2 savings 2,300 tons  

Involved parties  Gutsgemeinschaft Lenthe GbR, Nahwärme Lenthe e.V 

Heat utilization 4.000 m2 living space, drying 5,000 tons of agricultural 
products, 20 buildings 

 

Contact details 

Gutsgemeinschaft Lenthe GbR 
Mr. Hugo Schleupen 
Winterstraße 23, 30989 Gehrden, Germany 
+49 51 37 37 18 gutsgemeinschaft@arcor.de 
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17 Digestate drying in Azienda Agricola Andretta farm 
in Marcon, Italy 

The Andretta is around 86 ha farm with 700 cattles located in Marcon, in the Venice 
Province. Since 2005 the farm is running a biogas plant with an installed capacity of 800 
kWel. The farm has a drying plant next to the biogas plant, complemented by a removal 
system for the nitrogen contained in the digestate. The drying plant, exploiting the heat 
coming from the generator, has 2 fundamental outputs: organic matter with 92% of dry 
matter and liquid ammonium sulfate produced by air cleaning through a stripping process. 
The heating pipeline is around 50 meters as the whole process is applied internally at the 
farm. 

 

 
 

This kind of plant is the first one installed in Italy, and it utilizes a BTS BIOdry conservative 
technology. The biogas plant has an input of 5,000 t/day of sewage sludge and 34.20 t/day of 
biomass; the drying plant has as input of 12.6 t/day while the remaining digestate goes to 
storage. The output of the drying plant is: 1.17 t/day of dry digestate and 0.30 t/day of 
ammonium sulphate (solution 35%), reducing the mass of around 90%. 

The main driver of the plant is to reduce the content of nitrogen in the digestate, being the 
farm in a nitrogen pollution sensitive area (drainage basin of the Venice Lagoon). 
 

Characteristics 

Commissioning 
date 

2005 for the biogas plant, 2010 for the heating system 

Installed power 800 kWel 

Heat utilisation  Digestate drying 

Input/output  Sludge and biomass; organic dry matter and ammonium sulfate 

 

Contact details 

Andretta Ivano 
Via Poianon, Marcon (Venezia) 
+39 0414569369 info@agricolaandretta.com 

Figure 28: Drying digestate (Source: BTS)
  

Figure 27: Output dry material   
 (Source: Chiumenti) 
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18 District Heating 
in Este, Italy 

In Este (Padua), S.E.S.A. SpA manages several waste treatment plants, among which two 
biogas plants. It is a local multiutility company with a majority of public capital and the 
corporate purpose of providing the services of waste collection, waste recovery activities, 
disposal, transport, plant engineering design and development, construction and operation.  

The first plant has an installed capacity of 1,416 kWel and produces biogas from the local 
landfill; the second one, recently renovated, treats leachate from organic urban waste and 
has 5 generators with an installed capacity of 5,312 kWel. The two CHP plants provide 85°C 
water to the district heating network, which is 6.5 km long: 4 km are in Este municipality and 
2.5 km in the Ospedaletto Euganeo municipality.  

The construction works for the district heating network started in November 2007 and were 
completed in July 2008 with a European Commission funding through the Docup (Regional 
Programming Document) of the Veneto Region Objective 2 - Measure 2.2. ‘Energy 
Investment’. The investment was above 4 million EUR of which 1.8 was provided by the 
European Commission through the Veneto Region and the rest was provided by S.E.S.A. 
itself. The district heating network serves 9 public and private buildings (such as the Civic 
hospital, a primary and secondary school, public offices, etc.).  

 

 
Figure 29: CHP Plant (Source: http://comune.este.pd.it/agenda21/) 

 
 

 

Figure 30: District heating Pipelines (source http://comune.este.pd.it/agenda21/) 
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Characteristics 

Commissioning date November 2007 

Total Investment 4 million EUR 

(1.8 million EUR from EC; 2.2 million EUR from SESA S.p.A.) 

Installed power 6,728 kWel  

Company  S.E.S.A. S.p.A. 

Heat Utilization District Heating 

Network length 6.5 km 

 

Contact details  

Ilaria Bagno / Nicola Feffin 
Via Comuna 5/b - 35042 Este (PD) 
+39 0429 610609  sesastar@alice.it 
www.sesaeste.it   http://comune.este.pd.it/agenda21/?p=279 
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19 Sludge drying 
in Padua, Italy 

In May 2012 ACEGAS-APS, the multiutility managing waste, energy and water in the cities of 
Trieste and Padua, has presented through its daughter company NestAmbiente, specialized 
in waste treatment, the project for an urban organic waste treatment plant with anaerobic 
digestion dry technology system to be constructed in Padua. The plant will produce electricity 
and heat from biogas, through two co-generators with an installed capacity of 998 kWel (2 
engines of 499kWel each), which will have 39% of electrical performance and 41% thermal 
performance.  

The plant will be constructed on a 30,000 m2 area between the urban and industrial districts 
nearby the urban sewage depurator (see Figure 20), and the biogas heat will be used for 
drying the sludge produced by the depurator, in an integrated system. The plant, having a 
potential of 28,500 tons/year of organic waste, 7,500 tons/year of market waste and 1,500 
tons/year of urban green residues, for a total of 37,500 tons/year of treated material (around 
120 tons/day) will permit to the city of Padua to be autonomous for the treatment of organic 
waste. The project includes an aerobic treatment process, and the total foreseen quality 
compost production will be 10,376 tons/year.  

The project is currently undergoing the Environmental Impact Assessment procedure, 
conducted by the Veneto Regional Authority, and these days is in the phase of being subject 
to public consultation.  

 

 

Figure 31: Simplified scheme of the biogas plant in Padua (Source: NestAmbiente public presentation, 
2012) 
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Characteristics 

Commissioning date To be constructed in 2013 

Total Investment 13 million EUR 

Power to be installed  998 kWel 

Company  NestAmbiente SpA 

Heat Utilization Sludge drying 

 

Contact details  

Giuseppe Arena 
C.so Stati Uniti 5/a - 35127 Padova 
+39 049 7921315  garena@acegas-aps.it  www.nestambiente.it  
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20 Heating of greenhouses 
in Rumbula, Latvia 

‘Getlini Eko’ is an operator of the largest landfill in Latvia. All collected industrial and 
municipal waste from Riga city and surrounding area are delivered to this landfill. It is located 
about 10 km from Riga city center, covers 87 ha and is in operation for 26 years. In recent 
years 300,000-400,000 tons of waste (78% municipal, 22% industrial waste) are annually 
deposited in the Getlini landfill.  

In order to comply with a Landfill Directive and to reduce greenhouse gas emissions, the 
landfill is obliged to collect methane from waste deposit cells. Therefore, in October 2002 the 
landfill gas collection system was built and in order to get additional income, it was decided 
to use collected gas for electricity production. The system consists of the landfill gas 
treatment plant, gas pumping station and five Jenbacher JGS 320 gas engines with power 
and heat capacity 1.05 MWel and 1.23 MWth each. In 2009-2011 the landfill gas plant 
produced each year around 31,000 MWh electricity and 36,000 MWh of heat (www.getlini.lv). 

About 30% of the heat was used for space heating purposes providing heating for office 
building and infiltrate reactor unit.  In 2011 a new greenhouse complex with area of 3625 m2 
was built which enabled to use up to 80% of heat and created new jobs (www.db.lv). In 
spring 2012 the first tomatoes of Beorange variety were harvested (www.rimi.lv). It is 
expected that during the season (from March till November) 135 tons of tomatoes will be 
harvested, which means that each square meter of greenhouse will produce about 45 kg of 
tomatoes (www.kasjauns.lv). Besides tomatoes in greenhouses also late harvest 
strawberries and flowers are cultivated. The heat produced in the landfill gas plant 
completely covers the heating needs for the greenhouses. 

 
Figure 32: In greenhouses 135 tons of tomatoes are 

harvested 
(Source:www.rimi.lv/jaunumi/aktuali/2012/-
ka-tomatus-audze-getlinos/) 

 
Figure 33: Greenhouse complex from above 

(Source: www.a4d.lv/lv/plaukts/kpfi-
atbalsts-tematiskiem-rakstiem-la/) 

Greenhouses are equipped with climate control regulating equipment, which in accordance 
with parameters set by the technologist provides the necessary environment for the plants. 
Plants are grown in a mineral wool and hung in planting beds. Plant nutrition is provided with 
assistance of electronical fertilizer dosage system, which mixes fertilizer with water and then 
supplies this solution with help of a sprinkler system (www.getlini.lv). 

The main contractors were Verdensis SA for the gas-treating plant, SWECO International AB 
fore-project and Tedom for the co-generation units1. Total investment costs for the landfill 
gas collection and electricity generation system reached 18 million EUR and were financed 
partly by the World Bank (32%), Riga City Council (24%), Global Environmental Facility 
(20%),  own capital (19%) and other sources of funds (www.videsvestis.lv). Total investment 
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costs of the greenhouse complex were 2.25 million EUR which included technical project 
design, construction, equipment costs, infrastructure set-up and materials necessary for plant 
cultivation. 

In 2011 ‘Getlini Eko’ earned 5.6 million EUR by selling electricity to the grid which accounted 
for about 50% of company’s total income. This income allowed keeping the gate fee for 
waste utilisation at the level of 2007, although the costs to provide this service have 
significantly increased. Figures regarding revenues from heat use in greenhouses are not yet 
available. It was calculated that waste heat utilisation (nearly 28,800 MWh of heat) is 
providing around 7,600 tons of CO2 emissions savings (compared to the scenario where the 
greenhouse complex is supplied by heat from Riga district heating system). 

 

Characteristics 

Commissioning date of landfill 
gas collection plant 

October 2002 

Installed power 5.25 MWel 

6.15 MWth 

Feedstock Landfill gas from municipal and industrial waste 

Heat utilisation In total 80% of heat is used for heating offices, infiltrate reactor, 
hot water preparation and heating the greenhouse complex. 

CO2 savings 7,600 tons/year 

 

Contact details  

Getlini Eko 
Kaudzisu street 57, Rumbula, Stopinu parish, LV-2121, Latvia 
+371 67 317800   getlini@getlini.lv   http://www.getlini.lv/en/ 
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21 Heat supply to a residential area 
in Poderwijk, the Netherlands 

The municipality of Zeewolde is located on the Flevoland polder in the middle of the 
Netherlands. In 2002 the municipality began to develop a major new residential area, the 
Pldewijk, in which there are 3,000 residential households, a church, schools and 15,000 m2 of 
offices and shops. The municipality commissioned an independent consultancy to carry out a 
market study and announced a call for proposals for the creation of a climate-neutral district 
heating system in this area. After review of four offers on price and environmental benefits, 
the municipality finally chose the system with co-digestion and associated CHP-plants. This 
solution was implemented by the energy company Essent Local Energy Solutions, which run 
the project in conjunction with a dairy farm (about 140 cows) in the area. 

In November 2005 the municipality and Essent Local Energy Solutions signed a contract for 
the realization of the project. In 2007 the dairy farmer started construction of the biogas plant 
(digesters and two CHP units). One CHP unit was placed on the farm and one at the 
residential area. In the same year the first 300 households were connected to the system. 

In late 2008, the biogas plant and the biogas pipeline between the farm and the residential 
are came into use. By the end of 2010 almost 1,000 homes were connected to the district 
heating system. 

 

 

 

 

 

The project consists of several parts: digesters and a small CHP unit on the farm, a biogas 
pipeline between the farm and residential area, a large CHP plant on the edge of the new 
residential area and a district heating system.  

The biogas plant on the dairy farm consists of two digesters and one post-digester. The plant 
has the capacity for treating 30,000 m3 of manure and organic material per year. 
Approximately 25% of the biogas generated is used in the CHP plant (250 kWel) located on 
the farm where heat is used for heating the digester (37oC) and heating the farm and farm 
houses. The digester is fed with manure (over 50%) and additional substrates – maize, grass 
and waste residues from the food industry. With more than 50% of manure to digest, the 
resulting digestate can be used and marketed as a fertilizer (according to the Dutch Fertilizer 
Law). 

Figure 35: Polderwijk biogas plant  
(Source: www.biowkk.eu) 

Figure 34: Polderwijk, a new residential area 
using heat from biogas produced at 
a nearby farm                           
(Source: www.biowkk.eu) 
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In the CHP plant in Polderwijk a gas engine is installed with capacity of about 1.06 MWel. It 
produces about 7 million kWh of electricity annually and the electrical efficiency of the CHP is 
41%. The thermal capacity is 1.27 MWth and heat is released at a temperature of 90oC. Both 
the CHP unit on farm and the one in the residential area are owned by the farmer. The 
farmer sells electricity to the grid. Two natural gas-fired auxiliary boilers have also been 
installed at the CHP plant of the residential area. At the start of the project these supplied the 
heat required. They now function as peak and back-up heating systems. 

The biogas pipeline between the biogas plant and the CHP plant on the outskirts of the 
residential area has a length of 5.6 km (diameter 250 mm). As the biogas pipeline runs 
largely through a rural area, the construction costs were relatively low. The resistance in the 
gas pipeline is overcome by using a maintenance free, highly energy efficient fan. The 
pressure drop along the complete pipeline is maximum 100 mbar. To prevent condensation 
in the pipeline, biogas is dried prior to transmission by scrubbing it with chilled water. In 
addition, gas is also biologically desulphurised inside the digester by adding a small amount 
of air. 

The district heating system consists of a heating network of insulated steel pipes and heating 
units in homes and buildings. The supply temperature in the heat network is about 75oC. The 
return temperature is between 45 and 55oC, depending on the weather. Essent Local Energy 
Solutions has signed a contract with the farmer for the supply of heat. The price of heat is 
related to the price of natural gas. For the delivery of heat to the homes and buildings, 
consumers pay Essent Local Energy Solutions a flat-rate price plus an amount for the 
delivered heat. 

The CO2 emission from heat and electricity consumption is 80% lower than for conventional 
new housing development. Electricity produced from biogas covers all electricity consumed 
and more than 75% of the heat consumed is produced from biogas. The total carbon dioxide 
reduction is 5,100 t/year. 7,500 MWh of electricity and 7,100 MWh of heat were generated 
from biogas in 2010. 

 

Characteristics 

Substrates Manure (>50%), maize, grass and waste products from food 
industry 

Treating capacity 30,000 m3/year 

Digesters 2 x 2,500 m3 + 1 post-digester 

Digester type Continuously stirred tank reactor 

Retention time and temperature 50 days, 37°C 

Biogas pipe Length 5.6 km, diameter 250 mm 

CHP  0.25 MWel (on farm) 

1.06 MWel and 1.27 MWth (in residential area) 

CO2 emission savings 5,100 t/year 

 

Contact details  

Essent Local Energy Solutions, Mr Klaas de Jong 
+31 655 156 484 klaas.de.jong@essent.nl www.essent.nl 
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