Strategic planning of energy landscape @ e

Synergies and trade-offs in Parkstad
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Location

Germeny border region

Belgium border region
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Roman period ONI The last coal Plan Gravenrode Park
50 BC 1899 mine was closed 1995
1974

Medieval Decided to close Several attemps
1500s state mines All failed IBA Parkstad
1965 1975-1995 2014
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. -
L o Around 1900, the formerly agricultural area rapldly developed -
-,,_,\ M as the epicentre of Dutch coal mining. Mining for coal was so
lucrative that the eastern part of Zuid-Limburg region
adapted everything to this source of income. Almost everyone b .
worked down the mines in the 1950's.

PROSPERITY

Within a few decades the regional landscape transformed
from countryside to something in-hetween urban and
suburban. Typical of the region is its fragmented urban
landscape: without a really clear urban centre, it is rather a
collection of neighbourhoods, where you often not really
know in which city or village you are.
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- Apart from the dommatod ooal mine. The rural economy in b
Parkstad also underwent a structural transformation hetween
1850 and 1940. A first key factor was the switch from arable
farming system to animal husbandry and horticulture. The
| second development was internationalisation and world wild

mtegratlon of agricultural and food market. '




The mining industry disappeared as quickly as it emerged.
Most former mining complexes were demolished and
replaced by nature areas, parks or housing areas, but the
former miners hardly profited from those new jobs, so the
clty begint to shrink. There are lots of empty streets, shops.

SHRINKAGE
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é; | The depressed economic environment leads to a high rate of |
| unemployment, and it causes a lot of social problem as well.
In the Netherlands, so far shrinkage is mainly happening at
the peripheral edges of the country, but an urbanized area as
Parkstad is facing to the same problem.




Problem: vacany, eging population and unemployment rate

10 /118



Research question:

What are the energy-conscious spatial strategies, to integrate with energy sinks, urban green network, and differenti-
ation of niches, to facilitate sustainable energy landscape design to improve environmental quality in Parkstad?
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LANDSCAPE

Typology
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Solar: 3.36PJ Biomass: 0.21PJ

Geothermal &
hold heat storage &

residual heat; Z.12PJ Wind: 0.33PJ

— Sewage pipes @& Water treatment plant Silent zone National landscape =—— Flight tunnel

Ground heat | Very good Good Moderate L 2 Existing wind turbines Il Business park =2 150kv voltage line
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Clity sprawl and its relationship with Iandscapeﬁ)_,,r"’
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ENERGY

Dashhoard

22 /118



Energy status

T 1. Wind
¢ \Wind turbines

e Building-related wind turbines
O 0 2. Water
0 e Small-scale hydropower installations
3. Biomass
e | andfill gas
* Manure
@ ¢ \/erge cuttings
¢ \Woody biomass
e Straw
e Energy crop
4. Heat-cold storage
e Open / closed system
¢ \ertical soil heat exchanger
e Mine water
5. Sun
7. e Solar panels (PV)
/8N e Solar collectors
e Asphalt collectors

2,525 participants 34,951 panels installed 7,361,353 kWh per year

2,613,280 saved CO2
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Energy status

2011 Parkstad energy mix (29,6)

wind
0,1PJ

afval/biomassa (3,7%) m

1,1PJ

kern
06PJ

aardgas
19,4 PJ

kolen
32PJ
olie
52PJ

(0,3%)

(2%)

(65%)

(11%)

(18%)

Wind turbines

AN

Solar panels

elektriciteit

11,8PJ

o -,

woningen  (38%)

14 Ple benutte

R energie
45%

utiliteiten  (25%)

1,8PJe

3,0 Plth

industrie (12%)

1,2PJe

1,4 Pdth

landbouw en overig

0,2 PJe (3%)

0,4 PJth

verkeer (22%)

48PJ

onbenutte
energie

55%

not allocated consumption

industry

small business consumption

coal: 10.8%

Residual heat -

coal heat storage —~

f—houses

newable: 4.1%

Solar (PV)

\_ mobility

agriculture, forestry and fishing

.~ Nuclear: 2.0%

2015 Share energy sources

2015 Potential per renewable energy

24 /118



Expectations

2040 Parkstad example of a possible energy mix (13pJ)
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Strategy 1

Strategy 2

Strategy 3
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~ Strategy 1: Landscape grid

o _ Unconnected green system
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Strategy 1: Landscape grid

Disconnected Parkstad
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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: Landscape gri

Strategy 1
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 2: Energy circulation system

Restrictions for energy generation
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Strategy 2: Energy circulation system
Prototype: energy park
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Strategy 2: Energy circulation system
Prototype: energy sink (heat) '

Heating demand:
High

Low

0 2.5km SFfm
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Strategy 2: Energy circulation system
Prototype: energy sink (heat)

Heating demand:

High
-
—
Low
0 2.5km 5k|m

52 /118



Strategy 2: Energy circulation system

Prototype: energy sink
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Strategy 2: Energy circulation system

Imbalanced Parkstad
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Strategy 2: Energy circulation system

@ 0 2.5km SFfm 55 /-I 18
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Strategy 2: Energy circulation system

@ 0 2.5km 5k|m
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Strategy 2: Energy circulation system

Energy park

Energy sink Heat sink

0%

Energy ring

@ 0 2.5km 5k|m
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system

! Energy park
0 Energy sink Heat sink
D Energy ring

&5  Water treatment plant
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ﬁl Waste management
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Strategy 2: Energy circulation system

! Energy park
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Strategy 2: Energy circulation system

Energy park
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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irculation system

Energy ¢

1. Source and sink mechanism

Strategy 2
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

- 1. Source and sink mechanism

4
on
. -
Energy park
Energy sink
Energy ring
Water treatment plant
Waste management
0 2.5km . 5km
= 1

E‘l
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Strategy 2: Energy circulation system

2. Supplement: Energy park mechanism
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Strategy 2: Energy circulation system

2. Supplement: Energy park mechanism
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 3: Spatial composition
Delaminated Parkstad
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Strategy 3: Spatial composition

1. horizontal
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Strategy 3: Spatial composition
2. Vertical
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Strategy 3: Spatial composition

3. Permeation
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Strategy 3: Spatial composition

4. Three-dimensional
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Enérgjy park 2ol
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Strategy 1+2+3: Integrated Energy landscape scenario

Energy park — . -

e P&
'0
e _ﬁ &

Grid N\ D

Voltage line
& the loop

Green network

Initial green network
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Strategies review

Strategy 1

Strategy 2

Strategy 3
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SITE

Design elahoration
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Location
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Location
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Oranje Nassau IV

Ml | ocation: Heerlen
| Start building: 1910

Product period: 1925-1966

/e Total production: 13,754,000 ton

Shaft: 740 meter deep

%3 SIBELCO Sibelco Benelux B.V.

f| Masonry contractor
==1 Date of establishment: 28-04-1970

Products and services: Sand, gravel and clay

| extraction

2| The current license from Sibelco will expire in

2020.

.| The proposal, the so-called provincial integra-

tion plan, provides that Sibelco may continue to
extract silver sand until 2035.

71 It is an elaboration of an agreement
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- Zones

Nature
Area

Close
to
Nature

Urban area

Integrate Energy
Infrastructure
with Landscape

Terrain in between

Energy
Generation
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Existing planning

2025 2030 2035

Phasing plans
7 delivered
T furnished / ready for delivery
B mining ended

B wet extraction

dry extraction

B mining has not yet begun

1w factory zone / process pond / sand storage

B peel mine stone mountain; unstoppable zone
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Approach 1: Accessibility dedign
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Ecological bhicycle bridge
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Approach 2: Axes

1. Social axis -- community garden
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Approach 2: Axes

2. Integrated energy landscape axis --ahstracting elements
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Approach 2: Axes

Three axes scheme

Background green land

Energy technique axis

Integrate energy axis

Terrain in between

----------------- Social axis

Residential zones
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~~ Approach 3: Landscape elements
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. o E_nergy cr_ops and solar panel
Bikalone







1 2 — | 1)
.\3 'll L—"_-J” 5 AN
14 ‘t‘” g byl ] >
11 " 1., Protected natural area 12. |8 The pier

;E. . i‘ 2." J Agricultural area

R —S.ﬁ Energy crops AR
—+———4. % Geothermal hot spring pool & sauna

\ "-"e, 13.1% 7 Orchard
"~ 14.8,) Bird island and fishpond

N
s S

15._[9!5': Energy museum
SN 1\1—5571 Camping area 16.7 ¥ Green house MY ¥
T '7“;‘16.@ New ecological residences (nursing house) 174 m Community garden —

[1 _‘ i" k?z;:\) . New holiday houses 18. i\:? Curvy footpath &wetland & micro wind turbine "

' ; 8.7 Expanded camper areas 19.5% Solar panel-- the earth art . _ g
. 9.7_1% Eco parking lots 20. 758 The Slopes fre—

/ ~ 1Qf¥ Lane in forest and forest cabin 21. ¥ Floating solar panel ;
1 ‘&' | Open air theather and solar panel pavilion 22. & Algae farming e ".'r y




Plant configuration
Trees

Common maple Euron eech Lombardy Poplar White B|ch

Shrubs

000000000

.0..0..0OQQmmOD.BarpﬁzryOOOOOO..0...0..0..0..0..
Threes in arks or along roads

Dutch EIm EureanFHbert Wh|te WI||OW
......0HO........0..0.......0..0.......0..0.......0..0..........0..0.... L]

t@f 4 & ' LR s
Penmsetum alopecura|des Vetiveria zizanioide Agrostls capillaris Typha latifolia
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Agricultural plants
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Time plan

Example: wetland
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Energy capacity analysis

Statistics

Type Quntity comsumption
House 378 470,548 kwh/yr

Company 53 149,059 kwh/yr
Total 610,607 kwh/yr

111118



Energy capacity analysis
Statistics

] . Quantity PJ/year | Quantity PJ/yearh | Quantity PJ/yearh
=legyype category SR Eh UEILE (in 5 years) (in 10 years) (in 20 years) 100%
floating 26,300 m? 0.0054 PJ/ha/yr 0% 0% 0.014202
15% heater 0.0126 PJ/ha/yr 0.00078975
Solar roof 975 m2 50% 100%
85% photovoltaic 0.0054 PJ/ha/yr 0.000447525
land 27,760 m? 0.0054 PJ/ha/yr 30% 60% 0.0149904
livestock manue (1000) 138000 m? 23 MJ/m3 20% 65% 0.003174
2
forest 2000 37.05 GJ/ha 60% 85% 0.0001482
Blomass energy crop 61230 m? 100 GJ/ha 15% 45% 0.0006123
other arable land 57,700 m2 60 GJ/ha 80% 100% 0.0003462
algae farming 280 m? 691.895kg 37 MJ/kg 0% 100% 0.0000256
Total 0.034735975 PJ/yr = 10,982,215 kWh/yr

Site energy capacity: 10,982,215 Kwh/yr
Surrounding building consumption: 619,607 kWh/yr

Heerlen demand: 8.35 PJ/yr
Parkstad demand: 20.37 PJ/yr
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