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A green step ahead
— together
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Step by step, we can solve the global climate

challenges together.
At Verdo, we focus in particular on three of the 17

UN Sustainable Development Goals
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Verdo Energy Systems A/S

Herning

Employees

System integration
Heat pumps

Competences Turnover
Electrical boilers
Biomass fired plants

34 Energy plants and
rpaatadat -technology

Service million EUR
Automation
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Our contribution to green district heating and energy for all

Input Verdo Output

Project development and design

Installation and operation of energy
plants

Service and fuel supply




Your system integrator

- We integrate and combine technologies

Service & Maintenance Design & Engineering
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Commissioning & : Energy Plants
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- Waste
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Track record
- Biomass fired plants

Biomass fired plants
established
from 1986 to 2021




Track record
- Waste-to-energy
plants

Kvitebjgrn Varme AS in Norway
Eidsiva Bioenergi in Norway
Comfort Mebeli in Ukraine

Senja in Norway







Kjellerup
District Heating

10 MW wood chips boiler
output

3 MW flue gas condensation
system

0.8 MW absorption heat
pump
COP value of 1.7

Flue gas temperature at
chimney: <20°C

Calculated efficiency
at 118.9%

Wood chips or alternative
fuel of 35-55% water
content




Auning
District Heating Plant

12 MW straw boiler output

Operation temperature —
flow 110 °C and return 40 °C

Straw from Danish cereal
crops

Automated straw bale
handling from storage to
boiler infeed




Case story - waste to energy boilers




Eidsiva Bioenergi
Kongsvinger, Norway

8 MW waste boiler output

Waste wood from
demolition and industry —
water content 10-50%

DeNOx system based on
ammonia water

Bag filter with dosing of
lime and activated carbon

Continuous measuring of
flue gas emissions in line
with local regulations
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Kvitebjarn

Norway

Existing boilers: 2 x 10 MW
ht water boiler installation

New installation: 17MW hot
water boiler installation

Burning RDF, house hold
waste and waste wood

Water content in fuel: 15-
40%

Flue gas treatment plant
according to EU norms




Senja Avfall

Norway

« 9.6 MW, waste fired hot
water boiler

Fuel — household and
industrial waste — water
content 15-30% (nominal)

DeNOx system — based on
ammonia water

Flue gas cleaning system
with dosing of bi-carbonate
and activated carbon

ORC Electric Turbine,
TMWe

Continuous measuring of
flue gas emissions in line
with local regulations

88% efficienc




Waste-to-Energy

Hot water boiler
connected to ORC

SNCR technology
for NOx reduction

Principal functional
diagram
Features:

 No wastewater
from the plant

« Basedon
modular boiler
plant

DISTRICT HEATING

FUEL STORAGE SILO

DeNOx CCTV- OVER
. system RECENING CONE

RECEIVING HOPPER

FIRE DAMPER

PUSH FEEDER

HYDRAULIC STATIONS

Air 25°C
AIR SILENCER
AIR FAN AR PREI‘EATER

AMMONIA WATER DELIVERY and STORAGE

T SAFETY VALVE

RECIRCULATION AR [EGR)

J=0§

E BOILER

WATERPUMP

SAFE'IYVAIHE

DILTANK BIG BAG STATION

:-j ~ ABSORBENTS

4

BICARBONATE SILO

EXHAUST GAS RECIRCULATION (EGR) .
TO THE BOILER

REACTOR gj

(J :

BLOWER

¢ BAG FILTER

 WASTE HOT WATER BOILER PLANT

BAG FILTER

- EGR FAN

DRY ASH SCREWS

CEMS SILENSER

PNEUMATIC SENDER L@—‘
L
-

FLUE GAS FAN
FUEL
HOT WATER
COLD WATER
DRY ASH SCREWS
FLUE GAS

REAGENT RECIRCULATION

PNELMATIC SENDER EGR
BLOWER?Y AR
ABSORBENTS

AMMONIA
WET ASH
DRY ASH

DRY ASH SILD

VIBRATING CﬂNVEYDﬁS

S

CCTV- OVERASH  BOILER ASH RECIRCULATION
BIME = | s == Tt

nvm BE LT METALS SEPARATOR olL
DUMP COOLER

ORC SYSTEM
& gy e

CONTAINER FOR METAL CONTAINER FOR WETASH AIR COMPRESSORS GENERATOR  UPS SYSTEM

V=RDO




Energy from waste

Fuel type:
 RDF
e Industrial waste

* Household / Municipal waste

Standard size:

(4 MWt)
+ 8.9 MWt
« 10 MWt
« 15 MWt
17 MWt
Output:

hot water

saturated steam

Power, ORC/CHP
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Thank you,

www.verdo.com
bojo@verdo.com
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