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What is Biomethane Generation?
Biomethane generation is the process of converting biomass - such as green residues -
into electricity and heat.

Why is ardo usinG Biomethane Generation?
  Each year 20,000 to 30,000 tonnes of vegetable waste are generated during the  
  production process at Ardo Ardooie, such as peelings, cutting waste and so on. 
  Until recently this waste was disposed of by external digesting, in part for animal 
  feed, or processed in the existing water treatment plant. However, this meant that 
  the energy in these residues was lost. After conducting a thorough study, Ardo 
  therefore decided to build a digesting plant.
  
  There the residues are digested together with energy maize to produce 
  biogas. This gas is utilised in a combined heat and power (CHP) unit. 
  The CHP unit consists of a biogas engine that uses the biogas as fuel to 
  generate electricity and heat.

  The green energy obtained in this manner is used in two ways on the Ardo site:
 
  -  the heat from the exhaust gas of the biogas engine is used to generate green  
   steam, which is used to blanch the vegetables.
  -  the green electricity is used in the freezing and storing of the frozen
   vegetables.

  The material left over after digestion, which is called the ‘digestate’, is a valuable 
  fertiliser due to its nutrient content. It can be put to good use on the fields where 
  the vegetables processed by Ardo are grown. 

What are the Benefits of Biomethane
Generation?
Unique This ingenious process closes the loop of an organic cycle. On the one hand, 
  vegetables and vegetable by-products are converted into green energy that is 
  used in the production of frozen vegetables, and on the other hand they are 
  converted into organic fertilisers that are used to grow vegetables for the following 
  season without depleting the soil.

Economic benefit  -  stable processing costs of the by-products
   - green energy generation

Environmental benefit  - generation of green electricity: 25% of the site’s total electricity consumption,  
    enough to supply 3,500 households
   - generation of green heat: enough to supply the blancher with steam and 
    reduce natural Ardo Ardooie’s natural gas consumption by 18%
   - replacement of artificial fertilisers by natural fertilisers
   - closing the loop



hoW does the Biomethane plant Work?
  Several years ago Ardo started looking for suitable technology to expand 
  the existing water treatment plant in the most sustainable manner 
  possible. For Ardo, this meant that the installation had to reduce energy 
  consumption, deliver high performance, be robust, and be financially  
  attractive. It was decided to expand the water treatment plant with an 
  anaerobic 1 pretreatment stage. After filtering, the waste water goes 
  to the anaerobic treatment stage (the biopool ➊). There bacteria convert 
  part of the waste in the waste water into biogas ➋. The waste water from  
  the biopool is then pumped to the existing Ardo water treatment plant, 
  where it is further treated to the point that it can be discharged ➌.   
  Pretreatment in the biopool allows a larger volume of waste water to be 
  treated, reduces sludge production, and allows energy to be recovered. 

  Along with waste water, vegetable residues and water treatment sludge 
  from Ardo are processed in the biogas plant. The plant can process 
  a maximum of 44,000 tonnes of vegetable material each year, including 
  approximately 30,000 tonnes of vegetable residues ➍ from two Ardo 
  sites. An optimal mix of vegetable residues, energy crops and sludge is 
  fed into a separate reactor called a digester ➎. There the residues are  
  biologically converted into biogas ➏. In addition to biogas, the digester 
  produces digestate ➐ which after centrifuging and processing of the 
  liquid fraction (by nitrification and denitrification 2) ➑ is converted into an 
  organic fertiliser (liquid effluent ➒) and a soil improver (solid fraction ➐). 
  Farmers can use both products to fertilise their fields. 

 
 

1 Anaerobic: According to Wikipedia, 
anaerobic means “without oxygen”. 
Anaerobic organisms can survive 
without oxygen and at the same time 
convert organic materials (carbon 
compounds present in waste or 
waste water) into biogas.
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  The gas from the digester is converted into electricity and heat 
  by a combined heat and power (chp) unit with a gas-fuelled 
  engine ➓. The unit has an electrical generating capacity of 1.5 MW, 
  which is enough to supply approximately 3,500 households with electricity 
  for a year. This is about 25% of ardo ardooie’s annual electricity   
  demand. An important aspect here is that the unit generates electricity  
  over 90% of the time. It is only shut down for maintenance and is 
  independent of sun and wind. This makes green energy generation from 
  biogas with a CHP unit reliable and stable. 

  along with electricity, the chp unit generates a large amount of  
  heat ➓. The thermal capacity is approximately 1.7 MW. Part of the heat is 
  used directly to keep the bacteria warm during the digestion process. 
  However, most of the heat is used to generate steam. Ardo uses this  
  steam to blanch vegetables.
 

2 Nitrification–denitrification: The material
remaining after digestion, called the digestate, is 
treated biologically to reduce its nitrogen concentra-
tion. Nitrogen-fixing bacteria are used to convert the 
ammoniacal nitrogen into nitrate. This nitrate is then 
converted into gaseous nitrogen by other bacteria. 
Nitrogen is a harmless gas – in fact, 79% of the air
we breathe consists of nitrogen. This process of 
nitrogen removal is called ‘nitrification–denitrification’.
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frequently asked questions

Does biomethane generation produce nuisance odours?
   no. Various measures are taken to prevent potential odour problems. 
   For instance, the air from the buffer tanks for liquid by-products is extracted 
   from the product store and treated in a two-stage air scrubber (air humidifier 
   and tree-bark biofilter). The products store has three bunkers for solid 
   products, each with a capacity of 350 m³, which also have catch trays for  
   any effluent seepage. 

Is biomethane generation harmful for groundwater?
   not at all. The processed effluent (after nitrification and denitrification) is 
   stored in the lagoon before being spread on the fields. The lagoon is lined 
   with a waterproof membrane to prevent seepage into the groundwater.

Is there any impact on external safety?
   no. If the pressure of the generated gas in the gas container becomes 
   too high, the excess biogas will be released by an overpressure protection 
   device. Overpressure may occur if the gas storage tank is completely full 
   and it is not possible to use the gas in the CHP unit or burn it in the flare. 
   For instance, biogas generation continues for a while after the feed is 
   stopped because the gas engine has stopped running.
   For this reason, the plant is equipped with two overpressure valves with  
   a water lock. They blow off the excess biogas when a specific pressure is  
   reached. Overpressure devices of this sort work automatically and continue  
   operating until an acceptable pressure level has been reached.

What about traffic?
   The operation of the digesting plant will have an extremely 
   small impact on the surrounding area. This is because the vegetable 
   by-products generated on the site will now be processed on site, instead  
   being hauled away over the public roads as was the case previously. 
   Only the external vegetable by-products, such as maize, that supplement  
   Ardo’s vegetable residues will be transported to the site, using suitable 
   containers. The same containers will be used to transport the end 
   product for fertilising the fields - the digestate - in the other direction.
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Who is responsiBle for this Biomethane plant?

Digrom Energy Digrom Energy is a joint venture set up by ardo and Trevi to build and   
   manage the digestion plant. Both companies are committed to sustainability. 

Ardo Ardo is a major european producer of frozen vegetables, fruit, herbs,   
   pasta and potatoes. The Group has 16 branches in Europe and various sales 
   offices worldwide. The process involves selecting the seed, monitoring the 
   harvest and production, and packaging and distributing the frozen products 
   to retail, food service and industrial customers.

   Ardo’s corporate motto, ‘We preserve nature’s precious gifts’, clearly shows 
   that sustainability is a key aspect of company policy. For many years already, 
   Ardo has been studying investments and carrying out activities within a defined 
   sustainability framework. This has resulted in three ‘Corporate Responsibility   
   Reports’ on Ardo’s various efforts in three domains: ‘planet’, ‘people’ 
   and ‘product’. 

   www.ardo.com

TREVI - BiogasTec  Trevi is a Belgian company founded in 1992 that specialises in the design and 
   construction of environmental and energy technology. For applications 
   such as water treatment, air treatment, soil remediation, manure processing and 
   solar panels, Trevi’s research and analysis laboratory develops made-to-measure 
   solutions for their customers based on an all-inclusive sustainable approach. 
   In the last five years Trevi has also invested in green power plants built on the 
   basis of a unique patented concept. This investment with Ardo is the fourth 
   in a series. 

   After a year of preliminary studies and tests at Ardo, BiogasTec built the 
   biogas plant. BiogasTec specialises in this technology and has many years of 
   experience in the construction and operation of such large-scale systems. 
   BiogasTec also devotes extra attention to quality and safety, thereby creating 
   a trust relationship with industrial partners such as Ardo.
   
   The concept patented by Trevi and BiogasTec allows a closed-loop cycle 
   to be created within Ardo.
   
   In mid-2013 the five plants in which Trevi has invested will feed enough electricity 
   into the distribution grid to meet the needs of over 18,000 residents.  

   www.trevi-env.com - www.biogastec.com
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