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AGENDA

1.Industrial Symbiosis - a brief definition

2.Kalundborg Symbiosis - best practice for more than 40 years

e partners and streams

3.Two cases - underlining the key drivers of a successful symbiosis
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MUTUAL BENEFIT
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NOVOZYMES AND NOVO NORDISK
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STREAMS OF AGREEMENTS

LAKE TISS@

KARA/NOVEREN KALUNDBORG UTILITY
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Surface water Steam supply
from Lake Tissg First symbiosis project: (DONG - Novo Nordisk - e
(Statoil - Kalundborg surplus gas Novozymes - Statoil - Using residual stream (Nosc:eﬁgrgir;ekr%iOli/lgga;es)
Municipality) (Statoil - Gyproc) Kalundborg Municipality) (DONG - Gyproc) y
1961 1972 1982 1993 2013
1989 1996 2011 2015
Naming the system: Partners forming the Kalundborg Symbiosis is Symbiosis Center
Industrial Symbiosis Symbiosis Center formed as an association Denmark
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Environmental Aspects

Resource savings:

Examples:
Ground water .................. 2.0 mill. m3/year
Surface water .................. 1.0 mill. m3/year
Natural gypsum ............... 200.000 tonnes/year
DR ............... . 20.000 tonnes/year

Reduction of CO2 emission (2008):

275.000 tons
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GOING FORWARD: FUTURE PROJECTS

Biogas from 3000 tons of
pharmasutical biomas
After digestion used as fertilizer
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8 mio. m3 biogas upgrade to
naturel biogas
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CO2 reduction 17.000 tons/year ﬂg
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GOING FORWARD: ONGOING PROJECTS

Heat pump installation
using hot waste water,
24-25 °C from the
Industry

80.000 MWh heat
produced

CO2 reduction 16.600
tons/year

Covers 30 % of total

district heating demand &

Equal to full summer
load

3 heat pump modules & 3,3
MW, total 10 MW installed
at Kalundborg Utility

Opend by HM the Queen
une the 14 2017

3 X waste water reuse

Novozymes extracts
organic matter to biogas
production

Separate waste water
streams from the city
and Novozymes are
mixed at WWTP, makes
bacterial processes 3
times faster

- | Heat is used again in th
heat pump system
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SYSTEMS MAKE IT POSSIBLE
PEOPLE MAKE IT HAPPEN
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