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Putting Energy Efficiency First

Flemming Lynge Nielsen, Sustainability Director
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Is energy efficiency
obsolete?

= Energy efficiency is obsolete if:

< Power from the wind and the sun is
free and endless

= In the future renewable-based new
world we will have unlimited
resources of cheap energy sources
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Preconditions if this
argument is true:

I. Wind and sun directly generate
power — the future energy-system
would have to be a power based
one
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1. WIll the future be electric?

Annual generation in TWh (Germany)
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Preconditions if this
argument is true:

1. Unlimited quantities of power
would have to be available
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1. Will power be unlimited?
Few hours with excess power today
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with excess power.

 The power system starts to need flexibility
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1. Power will not (always)
be unlimited

Power RES-FEED-In
in GW

< But sometimes it will be

= Due to the fluctuating nature of RES
and the very high capacities built up
there will be more and more hours
with excess power

= Flexibility storage options needed

< On the other hand new demand is
evolving

One day
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Solar and wind attract 60% of new
Investment in power generating capacity

Investment, by technology, 2017-2040 Investment, by technology, 2017-2040

($ trillion - 2016 real)

Solar $2,8

$10.2 trilli Nuciear [N 5.4
Hydro - $1,1

Gas $0,8

Coal - $0,7

Source: Bloomberg New Energy Finance Source: Bloomberg New Energy Finance
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Solar and wind dominate the future of
electricity

Global cumulative installed capacity: Global cumulative installed capacity:
2016 Small-scale 2040
Utility-scale PV Flexible
PV 2%

3%

14%

Utility-scale 13,919GW
PV
22%

6,719GW

Hydro
12%

Source: Bloomberg New Energy Finance Source: Bloomberg New Energy Finance
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Preconditions if this
argument is true:

I1l. Power would have to be cheap
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I11. Will power be cheap?
.but not for consumers
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Rising RES levy and taxes overcompensate low stock-prices
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The potentials of energy efficiency
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Large potential for energy efficiency in buildings

Buildings account for one-third of total final Globally, space heating and cooling account for over one-
energy consumption in the world ... third of all energy consumed in buildings...
EU example: EU example:

Industry Buildings Water heating Space heating

27% 4190 259% 589%

Cooking

7%

Electric
appliances

32% 10%

Transport
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Cities Key to Sustainable
Growth

= Cities account for 85% of the global
Gross Domestic Product (GDP)

= More than half of the world’s
population lives in cities

= By 2050 another 2.3 billion
inhabitants are expected to join the
urban population

= Benefits of compact, connected and
not least efficient cities

= - generate growth and create jobs,
reduce greenhouse gas emissions,
and improve the health of the world’s
population
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Make cities smarter

SMART
CITIES
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The technologies are already available
50%

energy savings
when using variable
speed drives to
reduce pump
speed by

200/0 Improve process

infoodand | and temperature
beverage industry | control

Energy

@

v
10-15% ﬂ““
My i ~

in heating and
cooling systems 400/0

from sariable speed 20-30%

i 0,
drives controlling energy savings 30 /O ! _
fans and pumps with systems ar}d energy savings f_or coo_llng
components for district in data centers with variable
heating transfer and speed compressors
the use of hot water in
buildings Enable safe electronics
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The technologies are already available
90-95%

reuse of heat with

heat recovery
ventilation for

optimal comfort and
CI i mate 50'750/0 600/0 energy savings
energy savings reduction in CO2
with air and ground equivalent emissions
source heat pumps in refrigeration

systems by replacing
synthetic refrigerants
with natural CO2

iy =

58%

of CO2 reductions
required in the
energy sector by
2050 could be
achieved through
district energy
systems

98%
of the available
solar energy goes

to the grid with
solar inverters
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The technologies are already available

Infrastructure

10-25%
fuel savings

with new power
control software
for construction
and road building
machines

—o

35-50%
energy savings

with oil-free variable
speed compressors for
heating, ventilation
and air conditioning
systems

i
_
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Combining heat

Sz heatrom | 90%0

surpl

power plants | efficiency
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20-50%
energy savings
with aqua variable
speed drives in
water applications | Reduce leakage
Improve water quality
Cut investment needs
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The technologies are already available
10-25%

energy savings
with variable

60/0 speed drives in 300/0 200/0
more efficient refl:geratlon fuel savings with energy savings with
FOOd farm machines systems electronic refrigeration control
with hydraulic . throttling valves system
motors II;:;geei!;t t::;s;:::;d for refrigeration
! systems in trucks Improve food quality
meat and poultry
Increase industr Reduce waste
output Industry Control the
Reduce diesel temperature 200/0
consumption .
energy savings
using condensing
@ units with intelligent
compressors and
E technology
! l @ Save time
- A\ = and costs
b Reduce risk
temperature
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Connected supermarkets
as giant batteries

f = Twenty Danish supermarkets already
g!‘ send their surplus heat into the local
B == = - . )
e district heating networks.

- Results

- Storage: Adding the potential of today’s
unused compressor capacity could add
another 100% to the demand response
flexibility in the event of overproduction
of wind electricity.

» Excess heat is used for local district
heating. This saves CO, emissions and is
a source of income for the supermarket.
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Cleaning waste water with
energy surplus

= In the Danish city of Aarhus, a water
treatment plant not only ensures
clean water — it also produces more
energy than it consumes

= This is achieved through advanced
process optimization and more than
120 drives

« Results

* Produces 140% electricity (40% excess
electricity) and 2.5 GWh excess heat
used in the district energy system

= Corresponds to energy production of
190-200%, which is 90% more than the
plant consumes
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