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1 Limestone Silo
2 Sand Silo
3 SRF – Silo
4 CFB – Reactor
5 Cyclone
6 Flue Gas to FGT
7 Boiler Feed Water
8 Boiler Ash
9 Live Steam Off take

10 Combustion Air
11 Primary Air
12 Secondary Air
13 Bed Ash Off take
14 Fluid Bed Heat Exchanger
15 Grate

Principle Flow Scheme Combustion
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1  AC Dosing Silo
2  Sorbent Silo Ca(OH)2
3  CFB-Adsorber
4  Baghouse Filter
5  ID-Fan
6  Stack
7  Flue Gas fm Boiler  

8   ESP
9   Fly Ash to Silo

10  Ash Buffer Silo
11  Ash Silo

Principle Flow Scheme Flue Gas Treatment 

Emissions according to European Waste Incineration Dire ctive



Typical Selection of Secondary Refuse Fuels Used in 
CFB Combustors

Plastic, high chlorine content8 - 17Rejects (waste paper)

Plastic, high chlorine content10 -17RDF (MSW)

High metal / zinc content32 - 37Tires

High Na, K, P content18 - 22Meat and bone meal

High sulfur content1 – 5Sewage sludge

High metal content, preservatives10 – 15Waste wood

High metal / Cl / lead content18 – 22Car shredder

Plastic fibres, high chlorine content16 – 23Carpet residues

Plastic, high chlorine content25 - 30Packaging waste

CharacteristicsCalorific Value
MJ/kg

Feedstock



Thermal Capacity 110     MW
Live Steam 129    t/h

500 / 80     °C / bar

Design Fuel sewage sludge, waste wood, RdF, bit. coal 

L H V 6,5 - 31    MJ/kg
Ash < 21    %
Moisture < 37    %
Sulfur < 1,5    %
Chlorine < 0,5    %

RVL Lenzing, Austria



Construction Details

CFB combustor, seal pot, recycle cyclone – bricklined walls

FBHE – fitted with heater bundles

Combustion temperature control via ash flow rate split & flue gas recirculation

Open grate design (stones, metal, glass)

Pneumatic feed systems for solid fuels: 100 x 100 x 20 mm to combustor

Sewage sludge via screw feeder to seal pot
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Open grate in CFB combustor: Removal of Coarse Ash



Behaviour of fuel mixtures and their impact on plant com ponents

Fuel mix: Stabilised sewage sludge and other high Cl con taining SRF

What ?

• Corrosion

• Erosion

• Scaling

Where ?

• Fluid Bed Heat Exchanger

• Waste Heat Boiler

Who ?

• Sulphur

• CaO

• Chlorine

• Potassium

• Sodium



Lime in stabilised sewage sludge removes sulphur already i n the
combustion area

Result: Na and K don‘t form sulfates but alkaline chlor ides

Sulfates are not sticky but the alkaline chlorides -
they cause fouling on the heater bundles in the waste heat boiler

Remaining free chlorine goes with the ash to the FBHE –
and corrodes the heating bundles there

Cause and Effect



• Careful monitoring of fuel mix

• No limestone addition in CFB, reduction of stabilised s ewage sludge feed rate

• Dilution with fresh sand (not from coastal areas)

• Installation of sootblowers (water and steam, rapping devices) in WHB

• Prolonged residence time upstream of FBHE intake

• Completely ash covered heater bundles in FBHE

• Reduction of steam temperature below 450°C

Prevention






