
Medium Powered Chipped Wood Boilers in Kit 
 

1. Aim 
 
The aim of the project was the installation of three wood chips fuelled boilers -"Clorofil"- on 
collective housing and tertiary buildings in order to demonstrate their technical and economic 
performance.  

 
Photo 1: Two of the wood fired boilers 

 

2. Introduction 
 
The project included several innovative aspects:  
1. a compact automatic feeding system consisting of a hydraulically driven grate connected to a 

single piston;  
2. a dry wood burner in refractory stainless steel, made of two concentric envelopes which 

canalise the primary air and the secondary air;  
3. automatic drive directed by a programmed automated control system and by autonomous 

safety devices. 
 
Project locations 
Three heating plants have been installed in the following sites: 
1. At a school in Jumièges (Seine-Maritime, Higher Normandy). Due to the proximity of a 

historic monument (Abbey) the silo and the boiler room are embedded in the soil. Wood is 
directly unloaded from a trailer into the silo via a movable roof. 

2. Retirement House in Chanu (Ome, Lower-Normandie). The boiler room and the silo are at 
the street level. 

3. Village buildings in Sainte-Marie-de-Cuines (Savoie, Rhone Alpes). Built on uneven ground 
the boiler room is partly embedded in the soil. 

3. Technical description 



 
The "Clorofil" heating plant is designed to deliver 200 kWth output, and can therefore cover 
either completely or with a base load (complementary fuel or gas) an energy consumption from 
500 to 1000 MWh/year (equivalent to 50,000 to 100,000 liters of domestic fuel oil). 
 
The heating plant consists of (see Figure 1): 
1. an automatic feeding system consisting of a moving grate, a conveyor (30 cm wide channel) 

and a cylindrical injector (inside which the wood is pushed by a piston). Wood is taken from 
an adjacent stocking silo with a capacity of 15 to 25 m3. The autonomy varies from 4 to 8 
days in winter and 7 to 17 days in half season. 

 
2. an electro-hydraulic unit (7. 5 kW) driving all the hydraulic jacks of the feeding system. This 

automated system, located in the electric cupboard, directs all parts of the boiler room in 
accordance with the information coming from the probes and sensors. 

 
3. a burner, with the outer wall in steel and with the heat-exposed surfaces in refractory stainless 

steel; two ventilators and a regulation valve that controls the supply of air and a circular 
vortex creating a twirl at the burner nozzle. 

 
4. a boiler, which includes a large furnace, flue gas pipes immersed in water and doors in steel 

lined with refractory concrete. 
 
5. a flue gas fan fitted with a cyclone and the chimney. 

 
 

Figure 1: Schematic of the Clorofil heating plant 
 
Operating principle 



The cycle begins with the starting up of the feeding system, followed immediately by the 
ventilators of primary and secondary air. The flame starts spreading along the interior of the 
boiler. 
 
The fuel feed is regulated by the automatic feeding system (the heat demand controls the feed 
piston opening the conveyor which is filled by the moving grate regulated by an infra-red sensor). 
 
The combustion is controlled by dividing the primary air in upstream primary air and downstream 
primary air and by the circular vortex.  
 

4. Performance of the plants 
 
The three installed boilers (all of the same type) operate on a dual fuel system: .wood fuel as a 
basis and fuel oil for topping up (providing complimentary heating during half-season, over 
weekends or very cold weather). 
 
The results for each of the installations are the following: 
 
Jumièges (School buildings): the energy demand is 300 MWh/year while the wood consumption 
is 70 tons and the fuel oil consumption is 8,600 litres. The wood contribution is 80% of the 
plant’s fuel input requirements. This relative low wood fuel contribution was due to the frequent 
interruptions during the optimisation of the operation of the plant. 
 
Emissions of CO: 250 ppm, 490 mg/m3 
 
Chanu (Retirement house): the energy demand is 600 MWh/year while the wood consumption is 
140 tons and the fuel oil consumption is 17,000 litres. The wood contribution is 80% of the 
plant’s requirements. The plant is shown in photo 2. 
 
Emissions of CO: 1560 ppm, 5,080 mg/m3. 

 
 

Photo 2: The heating plant at Chanu 
 

Saint-Marie-de-Cuines (Village buildings): the energy demand is 410 MWh/year while the wood 
consumption is 140 tons and the fuel oil consumption is 1,800 litres. The wood contribution is 
97% of the plant’s requirements.  



Emissions of CO: 1125 ppm, 2830 mg/m3 
 
When the combustion regulation is properly adjusted, the CO emissions are in accordance with 
the European standards (<300 ppm). 
 

5. Economic Performance 
 
The investment and financing for the three plants is given below:  
 Jumièges 
 Investment:    747,800 FF 
 Subsidies:    120,000 FF (THERMIE) 
      145,000 FF (Ademe) 
      145,000 FF (Haute Normandie Region) 
 Chanu 
 Investment:    876,000 FF 
 Subsidies    120,000 FF (THERMIE) 
        77,100 FF (Ademe / Basse Norrnandie Region) 
 

Ste-Marie-de Cuines 
Investment:  1,398,000 FF 
Subsidies:     120,000 FF (THERMIE) 

   192,000 FF (Ademe) 
   284,000 FF (Rhone-Alpes Region) 
 

The simple payback time for the plants are about 10 years for Chanu and Sainte-Marie-de-Cuines 
while it is  higher for Jumièges. The heating system "Clorofil" can only be profitable with basic 
heating (extra source of energy) for establishments that have continuous or slightly interrupted 
heat demand. In the case of discontinuous heat demand, (such as schools, and village halls) the 
system is not profitable. 
 

6. Project Identifiers 
 
 Project:  BM/058/90-FR 

Owner: School, Retirement house & Village buildings 
Contractors: Applications Mécaniques & 
  Biomasse Normandie 
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  France 
  Tel:  33-2-31342488 
  Fax: 33-2-31522491 
Technology: Society COMPTE 
Total Cost: 648,937 ECU 
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