PIanEnergi.

Varmepumper i fjernvarmen
Praktiske eksempler
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PIanEnergi.

PlanEnergi
* Radgivende * Energiplanlaegning
ingenigrfirma * Vindmglle VVM
* 30 ar med VE ° Biogas
* 26 ansatte ° Fjernvarme
* Kontorer i  Solvarme
* Skgrping * Sazesonlagre
* Aarhus * Varmepumper

* Roskilde
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Forlgb
* Varmekilde
* Feasibility
* Projektering

* Myndighedsbehandling

* Udbud og kontrakter

* Etablering

* Indkg@ring, garanti-tests, aflevering

Varmepumper i fjernvarmen e Scandic Aalborg, den 19. marts 2013 ¢ Niels From 3



PIanEmergi'

Teori-1

==

Figur 1: Naturlig varmetransport. Figur 2: "Omvendt” varmetransport.
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Teori - 2

{ |

Kold side Varm side
= (“ X (fordamper) (kondensator)
"‘ Drovleventil
Figur 3: “Indmaden” i varmepumpen pa Figur 4: “Indmaden” i varmepumpen pd

figur 2. figuren fra orienteringen.
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Varmekilder
* Qverskudsvarme fra industri
* Spildevand
* Rgggas
* Geotermi

* Grundvand

* A, sg, fjord, hav
* Luft

* Jord
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Praktiske eksempler

PlanEnergis referenceliste over varmepumper til fjernvarme

El-drevne
@ Etableret 2012
() Planlagt 2013/14

Varme-drevne
® Planlagt 2013/14

Dronninglund

Preests - 3,7 MW ‘
T 2 :r
Broager
Marstal - 1,5 MW Marts 2013
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Horsens

* Varmekilde
* Renset spildevand fra Horsens Centralrenseanlzeg
* Renholdelse af spildevandvekslere
* Driv-energi
* El fra egen biogas-motor
* Naturgas-motor: El eller?
* El fra nettet?
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Ans

+
L
. >
Ans Varmevaerk A Filter
Yy
Filter
Varmepumpe

Pumpebrgnd

Varmepumper i fjernvarmen e Scandic Aalborg, den 19. marts 2013 e Niels From 9



Ground water circuit

PIanEmergi.
Praesto

District heating curcuit

>

|

El

‘\
Y/

Boiler

Gas

Heat
pump

Constimers

[
1
L.

Heat plant

Natural flow direction
of ground water
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Gl. Rye -1

Rye Kraftvarmevaerk A.m.b.a

Grundvands- og solvarmeanlag

i

E. 400w solvarmeanieq \
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Gl. Rye - 2

Metto Varmeproduktionsomkostning (MPO) versus Elspotpris (ekskl. startomkostninger)
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Marstal - Principdiagram
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Braedstrup - Principdiagram

Interface between
2 new building | existing building

I
" Forward

® / ol ©

s+ se Transmission lines

Boreholes in Braedstrup
Principle diagram for pilot plant
June 7, 2012
Prepared by Niels From, PlanEnergi
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Solvarme og varmepumper - 1

Do O
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Solvarme og varmepumper - 2
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Dronninglund - 1

Sunstore 3

PlanEnergi, den 10. september 2009 / nf

COP,, = 2,96

- N

—1—1—;;.

- erm ® 3 . COP, ;.m = 1,44

Pumpe-2 Pumpe-.
-o—’= gl — - > o
Solfar gerfelt Ror-1 H lfi H | ==

Vo1 . Damvarmelager Atatil] ol * il -*L-' T gamlerd

-

s T fr— r l_j Byfass Oliel-edel

r
Y Veml 3 .
Pumpe-l  On/Of Q_,_._
Q
& o
. £ i — 2 * Samler-3 l—fﬂ‘j *-L‘
E [ Gaskedel

b Ror-2 Splitter-3 "
’_*O

. =
T-retur T-frem Veril-1 Samler-1
USER|
.& VP-ON Elspot Moter Lagerta.ﬂk
= |=
o I booooes ’ ﬁd Splitter-1 o
Varmmepehov e-4 Shunt - " Samler
| =
4+— . i L‘;ﬁ . & o
Ror-4 For*mg Ror-3

Varmepumper i fjernvarmen e Scandic Aalborg, den 19. marts 2013 e Niels From 17



PIanEmergi.

Dronninglund - 2

@ Produktionssteder

l
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Logumkloster - 1
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ABS-HP Warm side motors
Warm side
g
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Motors Gas boiler
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Cold side Cold side

A
A

Varmepumper i fjernvarmen e Scandic Aalborg, den 19. marts 2013 e Niels From 19



Loagumkloster - 2

PIanEmergi.

900
800
700
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300
200
100

Heat production price / [kr/MWAh]

100 200 300 400

El spot price / [kr/MWAh]

500

Natural gas motor
Natural gas boiler
Electrical boiler
Pellet boiler

Pellet boiler + ABS
Heat pump COP = 3.5
Heat pump COP = 4.0
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Tak for opmaerksomheden
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