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Turnkey plants for thermal treatment
of general & hazardous waste 

Founded 1967

More than 300 plants supplied world-wide

ISO 9001 certified

Technical advisor to ISWA, American 
Society of Low Level Radioactive Waste

Handling and University of Sheffield



Company structure

Envikraft

Invest

Envikraft A/S

Waste Plants

Envikraft

Production

Envikraft-Weiss

Biomass Plants

• Sales

• Project Management

• Engineering (M, E & P)

• Commissioning

• Service & Aftersales

• Production

• Erection/siteworks

• Sales

• Project Management

• Engineering (M, E & P)

• Commissioning

• Service & Aftersales
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Waste to energy systems

• Capacity

• 1 – 20 MW thermal input

• District heating applications
• Steam condensate/backpressure heat recovery

• Hot water applications

• Evaporative cooling and condensation heat recovery

• Power production
• Saturated or superheated steam systems up to 400 C

• Organic Rankine Cycle (ORC) solutions

• Steam Engine
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The process
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Key features compared to Rotary Kiln
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• Low operating and maintenance costs

• Waste/fuel type flexible – accepts wide range calorific 

input material, solid as well as liquid

• 60-110 % load variation with no supporting fuel 

consumption

• Low fly ash carry over = less secondary waste and high 

availibility



Advantages

• Low fly ash carry-over – reduced operational costs

• Little downtime – reduced operational costs

• Waste type flexibility – less limitations

• Efficient control – reduced operational costs

• High quality – low plant lifetime cost

• One-man operated – low operational cost
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Briefing note

Regulation applicable for waste treatment in Europe

• European Directive on Waste Incineration, Directive 2000/76/EC

• Defines the technical and operational arrangement of waste incineration plants, including the use of BAT – Best Available Technology.

• Defines limits on emissions to air, water and ground

• European Directive on Land filling, Directive 1999/31/EC

• Defines reduction targets on land filling

• Distribution of waste incineration in Europe today

• Waste incineration is widely applied in Europe; however, the installed capacity per capita is insufficient in most countries. Only Denmark, Sweden, 

• The Netherlands, Switzerland and Luxemburg have sufficient installed capacity to treat its waste.

• As a result of lack of capacity, most European countries are now in the process of planning new plants in order to comply with the Land filling Directive. 

• Germany, as an example, has 71 plants in operation, and has 80 new plants in planning.

• Denmark, which is the most advanced country world-wide in terms of incineration or waste-to-energy plants, is the benchmark at which other countries are looking. 

• The highlights from the Danish waste treatment scheme are

• Incineration has been the preferred method for waste treatment for more than 100 years. The first plant was commissioned in 1903 in Copenhagen

• Denmark has the worlds highest incineration capacity per capita – 600 kg/annum

• All burnable waste is being incinerated, no land filling is allowed and does not exist

• Bottom ashes are utilized instead of land filled

• Energy is recovered from all plants as electricity and heat

• CO2 reduction with waste incineration

• Energy production from WTE-plants reduces the CO2 emission by more than 60 % compared to natural gas and close to 80 % compared to coal-fired energy 
production. 4 tonnes of waste equals 1 tonne of oil or 1.6 tonne of coal. 

• CO2 emission factor for waste:               20 kg/GJ

• CO2 emission factor for natural gas:    57 kg/GJ

• CO2 emission factor for coal :                95 kg/GJ
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Main requirements
European Waste Incineration Directive 2000/76/EC

• Secondary combustion chamber > 850 °C

• Fluegas retention time > 2 seconds

• Continuous measuring and reporting 

• NOx, CO, Total dust, TOC, HCL, HF, SO2

• < 3% TOC in the bottom ashes

• Emission limits



EMISSION LIMITS - European Waste Directive 2000/76/EC

         Measured as

Subject
Daily avarage Half-hourly 30 min. - 8 hrs. 6 hrs. – 8 hrs.

Total dust 10 mg/m3 30 mg/m3

TOC 10 mg/m3 20 mg/m3

HCl 10 mg/m3 60 mg/m3

HF 1 mg/m3 4 mg/m3

SO2 50 mg/m3 200 mg/m3

NO/NO2 200 mg/m3 400 mg/m3

Cd & Tl, total 0.05 mg/m3

Hg 0.05 mg/m3

Sb, As, Pb, Cr, Co,
Cu, Mn, Ni, V, total

0.5 mg/m3

Dioxins and furans 0.1 ng/m3

CO 50 mg/m3 100 mg/m3

All values standardized at 273 °K, 101.3 kPa, 11 % oxygen, dry gas.
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What’s inside?
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Waste hopper

Ram pusher

Primary combustion 

chamber

Drying zone

Combustion zone

Ash burn out zone

Secondary combustion 

chamber

Bottom ash/slag collection

Fly ash collection

Combustion air 

system

Flue gas exit



Senja Avfall, Norway
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Main plant characteristics:

Plant capacity 16,000 t/Y

Waste calorific valueAv 11.5 MJ/kg

Plant efficiency >80%

Steam production 7,150 kg/h

Heat production 4.7 MW

Power 350 kW

Thermal output 5.1 MW

Bottom ash production 20%

Fly ash production 0.7%

Flue gas flow, nominal 11,500 Nm3/h



Senja Avfall, Norway
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Feeding system

WASTE FEEDING

The feeding system is designed  to accommodate loading of

waste from the waste feeding overhead crane into the waste 

chute and subsequent pusher system. The chute is equipped

with a safety door in the case of back fire in the system.

Waste is automatically fed into the primary chamber by a 

ram-pusher. The pusher chamber is water cooled and is 

hydraulically  driven via the hydraulic power pack and 

controlled proportionally with the thermal output to the

boiler. 

The supply includes:

• Waste hopper with pneumatically driven top door

• Horizontal ram pusher

• Hydraulic power pack

• Connections for cooling water circuit (from boiler)

• Instrumentation
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Waste mixing feature

Safety hatch

Water cooled inlet



Auger system

NEW AUGER SYSTEM
• Type EK
• Material SS AISI 304
• Auger dimension Ø 420 mm
• No. of augers 4
• Electrical drivemotor 0.75 kW

The system is designed with air cooled high  temperature 
resistant augers above the incinerator bed,  facilitating 
forward motion and stirring of the waste to ensure complete 
burnout of the ashes. The speed and  retention time of the 
waste can be adjusted as set points  from the supervisory 
system as well as the touch panel. 

The supply includes:

• Two sets of augers – one upper and one lower
• Electrical drive motors and hollow shaft type gears to allow 

slow rotation
• Sealing arrangements with cooling air inlet and outlet
• Instrumentation – flow, pressure temperature, rotation
• Frequency controlled cooling air fan
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Air cooled
Individually controlled  complete burn-out



Scope of modification

COMBUSTION AIR SYSTEM 

MODIFICATION

• Modification of the existing

combustion air system with

• Frequency controlled fan 

• 4 damper motors with position

feedback 4-20 mA

MODIFICATION OF 

EXISTING BOILER

• The existing boiler can be 

modified with a separated 

radiation and convection part 
in order to reduce slagging and 

prolong operational up-time.

REPAIR/MODIFICATION OF 

INCINERATOR  STEEL BODY

• The incinerator steel casing need 
to be modified to accommodate 
the new equipment. 

PLATFORM HARDWARE

• Access staircases and platforms 
on incinerators, boilers and filters 
for service and maintenance.

Access to all major equipment.

FUE GAS CLEANING SYSTEM
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FUE GAS CLEANING SYSTEM



Continuous measuring and reporting



Municipal Solid Waste SOx and HCl reduction by Sodium 

bicarbonate (NaHCO3)

Chemistry of conversion of SO2 , HCl and HF with Sodium Bicarbonate

Through adding heat to the sodium bicarbonate it is converted into sodium carbonate 

see formula below. By conversion the specific surface area is enlarged. The  surface 

structure becomes porous and a totally virgin surface is reached. This makes the 

sodium bicarbonate substantially  more reactive than traditional sodium bicarbonate.

The conversion creates very good conditions for neutralisation of acid gases as well as

absorption of heavy  metals and furans.

Good effects regarding heavy metals have been recorded, but these cannot fully 

replace activated carbon with it’s greater  specific surface area.

Heat  Conversion:                 2 NaHCO3  ===> Na2CO3 + H2O + CO2

Sulphur  SO2:                         Na2CO3 + SO2 + 1/2 O2 ===> Na2SO4 + CO2

Hydrochloric acid HCl: Na2CO3 + 2HCl ===> 2NaCl + CO2 + H2O

Furans HF: Na2CO3 + HF  ===> NaF + H2O + CO2

Sodium bicarbonate prior to thermal activation : very smooth grain surface

Sodium carbonate with a high specific surface after thermal activation of the 

sodium bicarbonate : highly porous grain surface.

From Solvay’s website www.neutrec.com



Possibilities of improving the emmission



What to do with the ashes



Behandling af Bikarbonat affald.
• Hei Finnur.

Takk for din forespørsel. 

1. Ja, Vi mottar og behandler røkgassrensningsprodukter fra hele Nord 
Europa også den type som du nevner. 

2. Dersom dette leveres i big bag à 1 tonn så er prisen NOK 800,- pr tonn fritt 
levert vår kai på Langøya - Norge. 

3. Vi mottar også fra Grønland og Færøyene. Herfra samler man til en last på 
ca. 1.000 tonn og seiler dette med skip til oss. 

Vennlig hilsen 
Trond B. Berg 
Commercial Director NOAH AS 
Langgt 19, 
3081 Holmestrand
berg@noah.no
Tlf. mob. 004792833843

mailto:berg@noah.no

