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Resource efficiency in industry

Industry needs a more holistic and

) . , Energy
integrated understanding of its —\
resource use to remain profitable in
Product
uu
efficient, digital era. ~F 5
Wastes
, Materials
By-
Energy , products

O Energy

Product

Materials Recycled
materials

Materials

By-products

Energy and materials are
input into a process

Main product is then fed into a
subsequent process

By-products are fed as inputs
into a third process

Energy and materials are input to
further process main product

Large investments have been
made - lost if material is
wasted at this stage

Reduce raw material inputs
Reduce process fuel inputs
Recover resource by-products
Reduce resource wastes

Reduce resulting internal recycling
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Resource efficiency in industry

Process
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Basic oxygen
steelmaking

Case study
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Integrated resource efficiency analysis

5 B UNIVERSITY OF §
4% CAMBRIDGE 0 EMERSON

Implementing an
integrated view on
entire systems
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Control
- systems, data PhD, Emerson
esource e & management
mapping MATERIALS
: Cambridge University is
: collaborating with Emerson to
E Site-level

develop novel tools that can
prepare industry for the future
low-carbon and resource-
efficient production era

resource picture
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Basic oxygen steelmaking

Control data
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Assessing the resource efficiency of industrial
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Method overview

Exergy flows

Inert gases
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Resource efficiency distributions reveal variability




Basic oxygen steelmaking

Exergy flows
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Basic oxygen steelmaking
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Two performance modes: arise because
BOS gas is not recovered for every batch;
in some batches it is still flared.
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Basic oxygen steelmaking

Resource efficiency over time
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Ammonia
production

Case study
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Ammonia production

Simulated data
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Ammonia production

Mass flows

Mass flows in an
ammonia site,
created using
simulated data,
traced from
syngas production
to the ammonia
purification
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Ammonia production

Exergy flows

Mass and energy Graded flows

flows converted to (GJ/h)

exergy using
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Syngas production

Static analysis
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Ammonia production

Resource efficiencies

Resource input (GJ/h)
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SCALABLE

POLICY
ENVIRONMENT

APPROACH Political decisions
Regulatory measures
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metrics at Long-term decisions
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of management
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o Operating practices
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resource
efficiency
collective

Resource Efficiency Collective is a research initiative at
Cambridge University. Together, we seek answers to a
challenging question: how can we deliver future energy
and material services, while at the same time reducing
resource use and environmental impact?



