- [PhD project:

““JGeographical representations of renewable

~energy systems

-+ PhD Student: Stefan Petrovic, - [) | [
+1222DTU Management Engineering: - - o . o
o SysemAnalysisDivision . @= SgE
< Energy System AnalySiSgroup: - gy 1 o
© - Supervisor: Kenneth Karlsson, oo S
S SeniorScientist, DT 77 4th Generation District Heating Technologies and Systems -

.

|2

Energ

connnnoAalborg University: o GRUSSRS
oo DTU Management Engineering sy
-.-.-.-.-.-Department of Management Engineering. .- ..« R







T I
L Energy demand and SUpply
o wind farms, CHPs and HO plants - capacities and historical productions
-0 households, public-and business bUIldINgs. -
©otrindustries:can be both supply and the-demand: - onn it
2 ERSIGY FSOUICES ©r
-0 wind, sofar, biomass, geothermal, waste Reat, manure ...
© 3 Energy transmission and distribution «
© o districtheatingnetworks
Ol GAS PIPRIINES [ttt
o electricity lines, cables and transformers
o4iOther energy data
<o - roads, railways, waste storages; recycling facilities, parcels -«
s Senmiden i S E s e
ron population density, number of inhabitants, property values ...
NI echmican University of Demmark: ool L
R e DI RindKiobing: Skgerh Enerdy. Atlag: 21/08/2014 111



S Ringkebing-Skjern Energy Atlas— layers A
B e L HERRHIED s
S A Energy demand and SUPPIY
oo wind farms;: CHPs and HO plants - technical data-and historical productions:....-0
oo households;: public:and:busingss: bulldings: it b
o industries-can: be tboth supply:and the:demand il
) UERergY TeSOUICES T
e wind, solar, hiomass; geothermal, waste:heat, manure .o
30 Energy transmission and diStribution
e St NeAtING MEWOEKS -1 1 oo
Ol A RIBBINEE ottt e T e T T T T T T
o electricity lines, cables and: transformers: oo
A Other nergy data
o roads; vailways, waste storages; reeycling facilities, parcels oo
SimseuaminSDoononononoonomonon o
coon-population density, numberof ihabitants, property values. i
ST Techmican University of Demmark 111
L . L RingKobing Skiern Energy Atlas. | Z1/08/2014



© Ringkebing-Skjern Energy Atlas - heat savings inbuilding stock T

Horr
N Rantad Feldng Hodsapie, |

full annualized wall L1 (DKK/kWh)
o <1

1-3

3-5

5-10

>10

Tl Technical university of Denmark -+ 11011 DD DT T T DT T L
e U e o Ehe presentation | 21082014 Tl



LT T < < < R 3 full annualized win L1 (DKK/kWh) - e S e e S
g e o <1
. . . % o 1-3 . . . . .
PRI L L L RN o 3-5 Z - L L . .
S . . o 510 . . g . .
S i
NN Technical Um'versityofDenmaﬂ(.'.'.'.'.'.'.'.'.'.:.'.'.:.:.'.'.:.:.'.'.:.:.'.'.:.:.'.'.:.:.'.'.:.:.'.'.:.:.'.'.:.:.:.'.:.:.:.:.:.:.:.'.




LLLLni Ringkebing-Skjern Energy Atlas — heat savings in building stock o DT
L e L L e L L L e L e !
L et
Potentials and marginal costs of heat saving measures
6
5
:
v wall L1
2 4
=} wall L2
En wall L3
E 4 ——roof L1
153 I‘“ —roof_L2
; et100f 1.3
2 e floor L1
S win L1
2 -
E ] win_L2
S | ’ﬁﬁj 5
= . .
= win_int
5 1 T g |" ———vent
'f I
0 f’
0 20 40 60 80 100 120 140
Cummulative heat saving potential (GWh)
f:f:f:f:f:f:f:f:f:f:]]’]‘l_]' Techmical University of Demmark <+« 11+l
S e U U e o Ehe presentation | 21082014 Tl
.................... oo



ifififififififi51515151fifififRiﬁQKﬁbiﬁgi—ﬂSkj’érﬁEEhéfoYZAtflafSE%ihéathﬂ\flirEIQSfihfibiiildiﬁgfotbC.ififififiﬁEiﬂ;THfi 8
L U
..................................................................................................................................................................... “
Potentials and full costs of heat saving measures

S 10

EORNE 9 :

SN r

RO § 8 I

R

S E 7 . wall L1

..... a wall L2

En 6 wall L3
il J {I ——roof L1

..... = 5 — l'00f_L2

..... 5

EEIREN I '_lf ——r00f L3

e g4 ] ] ———{floor L1

..... =]

..... ; l_J || win_Ll

ERENNE I — o win L2

EEDENE = L 7= win_int

SR =2 | . — T vent

DR 1|

::::::::: ——

SR 0

L 0 20 40 60 80 100 120 140

B Cummulative heat saving potential (GWh)

f:f:f:f:f:f:f:f:f:f:]]’]‘l_]' Techmical University of Demmark <+« 11+l
S e U U e o Ehe presentation | 21082014 Tl
.......... RS



 Ringkebing Skiem Energy Atlas  heatsavings n buiding stock 01U

Aggregated potentials and costs of heat saving measures

—Marginal costs | :

= Full costs

Annualzed costs of heat savings (DKK/K'Wh)

j — ~

e =
0 #—
0 50 100 150 200 250 300 350 400 450

Cummulative heat saving potential (GWh)




Lo Ringkebing-Skjern  Energy Atlas — heat savings in building stock o DTU
L
L e
Aggregated potentials and costs of heat saving measures
10
9
é ° Energy Statistics
- 4 r
g’ f
R =
# _ || Local conditions need to :
2 be taken into account — Marginal costs |-
S a2 - = Full costs
J
T 3 - f
£ 3 Consumption data ’_’_I{_f’
: —
1 r—/_i
o p— e
0 ,H_ﬂ—
0 50 100 150 200 250 300 350 400 450
Cummulative heat saving potential (GWh)
Gl )T Technical University of Demmark Ll L L
I e L e s R 21082014



&
gé’
./
U L
&
K
3
§F e
N
\‘
& S,
.
“30',
e,
N
R
R
e &
i
o
-
v e
// % Y
P
L )
¢ .
N
N\
\\\;
Heat supply areas
| | Fiemvarme
| I naturgas
\




@  Other heating
e District heating
Heat supply areas
° _] Fjernvarme

d 3 I Naturgas




g R I o ..

AT B | e o

DHexpansion | - .. T T T T T T T T T
Distr

g 3 . BN ——— Trans

_. | Heatsupplyareas | ..t

Fiemvarme || - - T T T T T T T T T T

Naturgas || Lttt Lttt




@ Converted to DH
.................................................... DH expansion
.................................................... ) Distr
e, o —— Trans P P P P PP P T
.................................................... / e —
PP | Femvarme UL PP PP
.......................... | Naturgas
.......................... b




e State roads

Existing wind mills

Buildings




'''''''''' 3 Klosted.
""" Holmsland 3
---------- il%r,‘——is\\/
.......... \ Ty
..... o\

..... : )
..... s

o (]

..... 7
jadsbergve

Wind mill buffer | .-

| 500 m SRTITARE

State roads buffer | ...
| 100 m S
| J300m s




0002 0p o2 0|
gyl

O ogSop geeed
@

Buikdings RIS
200 m building buffer

Existing wind mills




NIRRT .-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:mefil.e:f234.6;55555.7532555555f{ffffffffffffffffffffff


mailto:stpet@dtu.dk

