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The government’s energy policy milestones up to 2050 ==

In order to secure 100 percent renewable energy in 2050, the government has several energy policy

milestones in the years 2020,2030 and 2035.

2020 2030

tricity is covered by wind
power Oil burners phased out

2055

Half of the traditional Coal is phased out from  The electricity and heat

consumptions of elec- Danish power plants supply covered by re-
newable energy

2050

All energy supply - elec-
tricity, heat, industry and
transport - is covered by
renewable energy

The initiatives up to 2020 will result in a greenhouse gas reduction by 35 percent in relation to 1990.
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The Heating Sector after Oil Crisis in 1973

Heated Floor Space
== Final Energy Consumption per m2

== Final Energy Consumption

RESULT: Energy consumption per m2 reduced by 30% compared to 1980 and
approximately 50% compared to 1970.
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e Centralized CHP
o Decentralized CHP
Wind turbine
—— Interconnector (AC)
—— Interconnector (DC)

CHP = Combined Heat and Power.
Only CHP plants with capacity over 0,5 MW are shown.

e Centralized CHP
o Decentralized CHP
Wind turbine
« Offshore wind turbine
—— Interconnector (AC)
—— Interconnector (DC)

CHP = Combined Heat and Power.
Only CHP plants with capacity over 0,5 MW are shown.
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v = Oil
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m Surplus heat
m Waste, non-renewable
m Solar
m Geothermal
= - Straw
- Wood
= - Bio ail 37% E%ﬁ
m - Waste, renewable

m Biogas

2% = Heat pumps
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CHP-contribution to total production

1980 ‘85 '90 '95 '00 '05 '09

I District Heating ——Electricity

» Electricity: 55% of total el-production from CHP’s
» District heating: 77% of total DH from CHP’s
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Denmark, electricity imports and exports and wind production, September 2015
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B CHP Station
A Incineration Plant
== Transmission pipeline
® VEKS district heating area
@ CTR district heating area
® VF incineration district heating area
Solrad District heating — steam

| ———— —

18 muhicipalities
34,500 TJ (9,600 GWh)
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Denmark

Network Denmark: Annual temperature level

temperature, °C in 207 DH networks during 2010/2011
120

110

100
90
80
70
60
50

40

Annual average supply temperature: 77.6°C
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Annual average return temperature: 43.1°C
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District heating compared with individual oil heating
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IEA DHC Annex X: Toward 4th generation district heating: experiences with and

potential of low-temperature district heating (2012 - 2014, DTU project leader)

\ 4

(2013 - 2016, DTU subtask B leader)

IEA DHC Annex TS1: Low-temperature district heating for future energy system

» |EA DHC Annex Xl:Transformation roadmap from high to low temperature district

heating system (2015 - 2017, DTU contributor)

> http://www.iea-dhc.org/home.html
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yNEE F 30°C 350C 40°C 450C
il % W & (Tbypass, H {it50°C) 4.1 6.0 9.1 15.8
fi BE1 (Tbypass, H fit50°C) 4.6 6.3 8.6 13.1

fi B2 (bypass, A i 050°C-35°C) 5.7 7.7 10 16.1
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i k # (District heating storage tank |*=

unit)

HE1

BK 100C

Volume Mow rate, Vmin

Tank volume, 1]

* — Water volume at 30°C in the

—DHW flow rate
— Volume tapped at 40°C

8:00 11:00 14:00 17:00

Time, h'm
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# Tapk volopse 202020202 M * ___| .
T 5
- Average tank rehum tenmpersine
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Tank charging ma:s flow e, kg'h
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l Substation —— DHW pipe

mib I# (Lystrup) M EFAKR 4 # it

- BEEKE | EEARN | &E[ms] ERHE [s]
[Vs] [m] b & 0.2 Us

0.14 0.17 1.2 0.9
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Riser Pipe System A

Riser Pipe System B
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Flat Station System F
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RALERA

Hot Tap Water, Circulation Pipe
Cold Water Pipe
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District Heating, Room Heating Pipe
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Supply Temperature ['C]

HAx 5 ft
AR X &
# g~
SRR
Ttems ] BFER

Mt EH [bar] 33 22

[MEMED [bar] _1_.:':J 20

MEAcmE [°C) 3. 53

Bypass FEIGREEC] 15

[T3ER [m' he] 36.9 30.9

‘Eledthdn [kW] 210 368

TR IhEW] 201 0.17
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> i 8 # single family house
» 1 § & : Housing Association Ringaarden
> H 3L [ : 2008-2009

> | B % B: 40 terraced houses (two sizes: 87m?/
110m2)and 1 common building

> tt #t (BROB):

* _Terraced houses: Low energy class 1 (E = 35 + 1100/A
[KWh/(mZ-yr)])

i * . Common building: Low-energy class 2 ( E = 50 + 1600/A

‘“ “ “ 1! [kWh/ (m-yr)))

>HAFR 4

* . X I%: Low temperature radiator + floor heating
(bathroom)

* . B #k: DHST + ITHE

X i fif
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