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1. Indroduction 

Name:  Walter Bänziger 

Age: 66 

Education: Postgraduate Studies in Economics 

 B.Sc. In Mechanical Engineering 

 Apprenticeship as heating system designer 

Business Experiences: Sulzer (DH, heating systems) 

 BBC (large PP, combined Cycles)  

 Chemap (Fermentations) 

 Von Roll (Incineration plants) 

 Electrowatt (Incineration plants, PP) 

 Hug Engineering (catalysts, soot filters) 

 Pöyry (Incineration plants, PP) 

 Bänz Consulting (EW-Recycling, Incineration plants, PP) 
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1. Indroduction 

Wood burning technologies 
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Closed fireplaces: 

 

Hu;  MJ/kg;  14.6 

ExG-Vtr; m3/kg;  9.6 

Moist;  %;  25 

 

Dust;  mg/MJ;  180 

Autom. Furnances: 

 

Hu;  MJ/kg;  12.6 

ExG-Vtr; m3/kg;  9.0 

Moist;  %;  33 

 

Dust;  mg/MJ;  23 
 



2. PM10 / PM2.5 

Definition; 

PM10, PM2.5  Particles with an aerodynamic diameter  of 
10  resp. 2.5 μm. These are particles that pass 
through  an inlet with a 50% separation efficiency at 
10  resp. 2.5 μm aerodynamic diameter. 

 

 

 

Aerodynamic diameter Corresponds to the diameter that a spherical 
 particle with a density of 1g/cm³ would have 
to  have in order for it to have the same sinking 
rate  in air as the particle under consideration. 
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2. PM10 
Sources of PM10 in CH 2010 

Industry and  

Commerce 
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Private apartments 

Heating up the 
rooms 



3. PM2.5 
Sources of PM2.5 in CH 2016 
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Industry and  

Commerce 

Private apartments 

Heating up the 
rooms 



4. Health Hazard 
Dust Composition 

PM2.5 
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  Component Precursor / Cause 

Primary  Soot  Combustion 

processes  

  Heavy metals Incineration, 

Production   

Secondary  Sulphate Sulphur dioxide 

  Nitrate Nitrogen oxides 

  Ammonium Ammonia 

  Organic material Gaseous organic 

compounds such as 

NMVOC 

PM10 
   Component Precursor / Cause 

Primary  Soot  Combustion processes  

  Heavy metals Incineration, Production   

  geological material Construction, 

agriculture, traffic, wind 

  Abrasion particles Mechanical load 

biological material Fungal spores, plant 

fragments 

 Secondary Sulphate Sulphur dioxide 

Nitrate Nitrogen oxides 

Ammonium Ammonia 

Organic material Gaseous organic 

compounds such as 

NMVOC 



4. Health Hazard 
Dust Composition 
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PM 
2.5 

PM 
10 

Cough 
Bronchitis 
Asthma 
Cardiovascular 
diseases 
Hospital 
Lung cancer 

! 



5. Emission Limits 

Guidelines and limits  
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Particles Description WHO 

    Guideline 

PM10 Annual average 20 µg/m³ 

  
Daily average;  
(3 values ​​per year may be higher) 

50 µg/m³ 

PM2.5 Annual average 10 µg/m³ 

  
Daily average;  
(3 values ​​per year may be higher) 

25 µg/m³ 

EU 

Limits 

40 µg/m³ 

50 µg/m³ 

25 µg/m³ 

  

CH 

Limits 

20 µg/m³ 

50 µg/m³ 

10 µg/m³ 

  



6. Example of an Energy Centre 

District Heating Uster Nord 
- 25 km away from Zurich 

- population  of about 37’000  

- Small district heating system north of Uster 

- Energy centre is at the hospital 
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6. Example of an Energy Centre 
Energy Centre of Uster Nord 
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6. Example of an Energy Centre 
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1. Silo 

2. Wood chips boilers 

3. Gas boiler 

4. Water storage 

5. Expansion boiler 

6. Exhaust gas 
purification 

7. Water treatment 
plant 

8. Chimney 

1 

2 3 

4 

5 

6 

7 

8 



6. Example of an Energy Centre 
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Wood chip silo: 

Volume; 400 m3 



6. Example of an Energy Centre 
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2 Wood chips boilers:  

 1 x 2000 kW; (wintertime) 

 1 x 900 kW; running all the year 

 

   Unit 
Boiler 

1 
Boiler 

2 

Heat power kW 2000 900 

Length mm 6500 4900 
width mm 2400 1800 

height mm 5100 3600 
Watertank l 5600 2400 
Load total t 39.2 17 

Fuel m3/h 3.3 1.4 

Waterpressure Bar 6 6 

Temp. Max °C 110 110 

Temp. Nom °C 
75 – 
85 

75 - 
85 

Temp. return min. °C 45 45 



6. Example of an Energy Centre 
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Exhaust gas purification 

 SNCR (part of the boiler) 

Condenser 

Wet electrostatic 
precipitator 

  

 

Plume 
removal 

  

 



6. Example of an Energy Centre 
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3 Water storage tanks, each 30’000 
Litre 

 

 

 

 

1 Gas boiler for picks or in case wood chip boilers 
fails 

 

 

 

 



Thank you 
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Hvala na pažnji 



7. Dust Measuring Systems 

Following are 2 examples of dust measuring systems used 
at incineration plants: 

1.Photometric dust measurement 

2.Scattered light measurement 
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7. Dust Measuring Systems 
Photometric Dust Measurement 

The light emitted by the light source is 
divided into a measuring beam and a reference 
beam (dual beam method). The measuring light 
beam passes through the measuring section 
to the reflector and back, the reference 
light beam passes through a dust-free 
reference section within the measuring head. 
Both light beams reach the receiver out of 
phase, which processes the signals and 
supplies an impressed direct current 
proportional to the absorbance. Translated 
with DeepL.com (free version) 
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7. Dust Measuring Systems 
Scattered Light Measurement 
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When passing through a dust-laden gas, a 
stream of light is attenuated depending on 
the dust load as a result of absorption and 
scattering by the particles. In addition to 
light attenuation, light scattering is also 
suitable for determining the dust loading of 
gases under certain circumstances. 


