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“The big challenge for the Green Metropolis is to find ways of converting itself into a region that can get all its energy needs from renewable
sources extracted in the region itself. Its unique history, underground potential and characteristic appearance above ground can inspire plans to
develop the ‘energy landscape of the twenty first century’

(Siimons, 2016)

Ambitions for the Green Metropolis



INTRODUCTION

Pictures of Brunssummerheide / Extraction landscape
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Schutterspark recreation / Recreation landscape
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Swimming pool Zeekoelen / Recreation landscape
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Rode Beek bath place / Recreation Landscape
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WHY, HOW, WHAT?

Most recreation places have been closed in the region The forest has lost its production function

The introduction of ‘natuurwaarde’ (1), the closing of the mineindustry (2) and the introduction of new materials (3)

Why ?



WHY, HOW, WHAT?

That also facilitates the harvesting of local waste streams in the forest

How ?



WHY, HOW, WHAT?

ENERGY BUILD CONTEXT

Making use of local waste streams Making use of local wood Making use of a local water source

What ?
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RESEARCH QUESTION

How can local materials be utilized at the Brunssummerheide and which spatial and architectural requirements does this set for the
reintroduction of a recreation place?

Research
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Making use of local waste streams
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Jean Pain 1970

Using wood as natural heat exchanger
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Using wood as natural heat exchanger
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MAINTAINANCE OF THE FOREST

Due to wind, storm and starvation
forest material can be harvested

REPLACEMENT PINE FOREST —©

132 ha can be processed
within the next 17 years

SUSTAINABLE WOODHARVEST

Maximum 7 m3/ha on
a yearly basis

Harvest from the forest
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POWERPLANT
Rondhout is processed in the sawmill,

waste wood is sourced for powerplants ﬂ
1] s3%

Waste wood

MAINTAINANCE OF THE FOREST FOREST HARVEST

Due to wind, storm and starvation Rondhout and forest waste are collected
forest material can be harvested : ;

REPLACEMENT PINE FOREST —©

132 ha can be processed
within the next 17 years

SUSTAINABLE WOODHARVEST

Maximum 7 m3/ha on
a yearly basis

Existing situation: biomass leaves the forest



RESEARCH

Rondhout is processed in the sawmill,
waste wood is stored for compostheaters

e

Waste wood
MAINTAINANCE OF THE FOREST FOREST HARVEST
Due to wind, storm and starvation Rondhout and forest waste are collected Manure
forest material can be harvested ' : GFT

30% 70%

REPLACEMENT PINE FOREST —©

132 ha can be processed
within the next 17 years

o—— LOWTECH SPA HOUSE
Lowtech spa house fully powered
by forest energy
as new recreation place

SUSTAINABLE WOODHARVEST

Maximum 7 m3/ha on
a yearly basis

New situation: biomass is locally used as heat exchanger
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Rondhout is processed in the sawmill,
waste wood is stored for compostheaters

e

MAINTAINANCE OF THE FOREST FOREST HARVEST

Due to wind, storm and starvation Rondhout and forest waste are collected
forest material can be harvested ' =

Waste wood

Manure

30% 70%

REPLACEMENT PINE FOREST —©

132 ha can be processed
within the next 17 years

o—— LOWTECH SPA HOUSE
Lowtech spa house fully powered
by forest energy
as new recreation place

Compost

SUSTAINABLE WOODHARVEST

Maximum 7 m3/ha on USE COMPOST FOR FOREST

ayearly basis After 12 months the compost heaters lose their power,
the waste wood has turned
into compost for the forest

New situation: compost can be used locally
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47 % waste wood

1051 m3/year

average household production 160 kg with 400 kg/m3
4m3/year

HEATH HARVEST

average 2,2 odt/ha/year weight of 200 kg/m3
1530 m3/year

0,5m3 manure / year

500 m3/year

-2240 m3/year rondhout

313 Ha

SUSTAINABLE WOODHARVEST

7m3/ha/year growth of which 25 % is tak- en tophout based on 246,31 ha forest (average till 2034) with calc. factor 1,2 and maximum
of 70% harvest in agreement with numbers of Staatsbosbeheer

362m3/year

TRANSFORMATION OF FOREST

based on 132,62 ha of forest that is tranformed to heath and a average of 230 m3 / ha trees of which 25 % is tak- en tophout

449 m3/year

v v
504 m3/year 2341 m3/year 1051 m3/year

Biomass quantity: different local sources
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FLOW DIAGRAM

MANURE

HEATED WATER
water A30°C l/dag/mound = 6.250 liter
GFT PRODUCTION OUTPUT water A20°C l/dag/mound = 21.079 liter
SAWDUST 1051 m3/year
MATERIAL INPUT operational lifespan of 12 months
soiL composT €
€10.830 per mound / year
based on d= 14 m pain mound
BIOMASS
HEATED AIR

Local material input and energy output
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Build with local wood
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DENNEN- EIKEN EN BEUKENBOS VOCHTIGE HEIDE . BEEK BRON EN PLAS

HOOG- EN LAAGVEEN BOS

D DROGE HEIDE

ZANDVERSTUIVING

N

KRUIDEN- EN FAUNARIJK GRASLAND

Types of vegetation at Brunssummerheide



EUROPEES GRENEN
Pinus Sylvestris L
STERKTE KLASSE
C14-C30
DUURZAAMHEID
klasse 3-4
GEBRUIK

balkhout, spanten, vloeren,
botenbouw, waterbouw

VERDUURZAAMD

liggers, mijnhout, boompalen, gevel

RESEARCH

aging of trees

Grove Den

EUROPEES BERKEN
Betula pendula Roth
STERKTE KLASSE
niet bekend
DUURZAAMHEID

klasse 5
GEBRUIK

meubelen, betimmeringen,
multiplex, triplex

Berken

EIKEN AMERIKAANS ROOD
Quercus rubra L.
STERKTE KLASSE
D40
DUURZAAMHEID
klasse 4
GEBRUIK

betimmeringen, triplex, parket- en
strokenvloeren,
trappen, dwarsliggers

Amerikaanse eik

POPULIEREN
Populus alba L
STERKTE KLASSE
C18-C27
DUURZAAMHEID
klasse 5
GEBRUIK

board, spaanplaat,
houtwolcementplaat,
blind timmerwerk, vaten

Populier

EUROPEES BEUKEN
Fagus sylvatica L
STERKTE KLASSE
D35en D40
DUURZAAMHEID
klasse 5
GEBRUIK

Vele toepassingen waar natuurlijke
duurzaambheide geen rol speelt

Beuken

ACACIA HOUT
Robinia pseudoacacia L
STERKTE KLASSE
K30
DUURZAAMHEID
klasse 1-2
GEBRUIK
Constructiehout, gelamineerde liggers,
gelamineerde kozijnen,

gelamineerde wisseldwarsliggers,
waterbouw, deuvels, gevels

Robinia

Properties of the local wood



EUROPEES GRENEN
Pinus Sylvestris L
STERKTE KLASSE
C14-C30
DUURZAAMHEID
klasse 3-4
GEBRUIK
balkhout, spanten, vloeren,
botenbouw, waterbouw
VERDUURZAAMD
liggers, mijnhout, boompalen, gevel

EUROPEES BERKEN
Betula pendula Roth
STERKTE KLASSE
niet bekend
DUURZAAMHEID
klasse 5
GEBRUIK

meubelen, betimmeringen,
multiplex, triplex

EIKEN AMERIKAANS ROOD
Quercus rubra L.
STERKTE KLASSE
D40
DUURZAAMHEID
klasse 4
GEBRUIK

betimmeringen, triplex, parket- en
strokenvloeren,
trappen, dwarsliggers

RESEARCH

Grove Den

aging of trees

POPULIEREN
Populus alba L
STERKTE KLASSE
c18-Cc27
DUURZAAMHEID
klasse 5
GEBRUIK

board, spaanplaat,
houtwolcementplaat,
blind timmerwerk, vaten

Berken

1

Populier

EUROPEES BEUKEN
Fagus sylvatica L
STERKTE KLASSE
D35 en D40
DUURZAAMHEID
klasse 5
GEBRUIK

Vele toepassingen waar natuurlijke
duurzaambheide geen rol speelt

Beuken

Amerikaanse eik

invasive exotics

ACACIA HOUT
Robinia pseudoacacia L
STERKTE KLASSE
K30
DUURZAAMHEID
klasse 1-2

GEBRUIK

Constructiehout, gelamineerde liggers,
gelamineerde kozijnen,
gelamineerde wisseldwarsliggers,
waterbouw, deuvels, gevels

Eo;iﬁia

Types of vegetation at Brunssummerheide
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Rode Beek bath place / winter situation
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nature swimming

summer at beek hiking route

Program of hedonistic sustainability



SPA PAVILION
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TREATMENT PAVILION

DESIGN | NEW TYPOLOGY

MEDITATION PAVILION

Typology of the pavilions
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SPA PAVILION

MEDITATION PAVILION

TREATMENT PAVILION

Typology of the pavilions



DESIGN | NEW TYPOLOGY

SPA PAVILION

MEDITATION PAVILION
TREATMENT PAVILION

14 m 15m 17m
148 m3 120 m3 210m3
=11 KW =~ 9KW =16 KW

Typology of the pavilions



DESIGN | NEW TYPOLOGY

=~ 1000 hot bathtubs/month

SPA PAVILION

MEDITATION PAVILION

TREATMENT PAVILION

14 m 15m 17m
148 m3 120 m3 210m3
=11 KW =~ 9 KW =16 KW

Typology of the pavilions
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Sun and walking routes



DESIGN | PROGRAM
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Pavilions in the landscape



DESIGN | PHASES
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Pavilions in the landscape
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Yoga and tea room

Treatment room
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Landscape section aa




DESIGN | PROGRAM

View point
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Warm bath



DESIGN | CLIMATE

38-40C

38-40C

38-40C

<55C

vloeistof afvang biomassa

50-80C 50-80C

filter tank buffervat met warmtewisselaar

externe warmte voorziening Rode beek

in geval geen g ebn."k of operationale levensduur biomasssa
temperatuur daling
2 jaar

Climate diagram of spa pavilion



DESIGN | CLIMATE
L

<55C

vloeistof afvang biomassa

50-80C 50-80C

filter tank

buffervat met warmtewisselaar

externe warmte voorziening Rode beek

in geval geen gebruik of

} operationale levensduur biomasssa
temperatuur daling

2 jaar

Climate diagram of meditation pavilion
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L

38-40C

<55C

vloeistof afvang biomassa

50-80C 50-80C

filter tank

buffervat met warmtewisselaar

externe warmte voorziening Rode beek

in geval geen gebruik of

) operationale levensduur biomasssa
temperatuur daling

2 jaar

Climate system of treatment pavilion
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Spa pavilion in landscape



DESIGN | SPA PAVILION




transparant polycarbonate
natural
Itv floor heating

pinewood impregnated
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DESIGN | SPA PAVILION

photovoltaics

harvest
wood compost

pinewood slats
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Interior of spa pavilion
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DESIGN | SPA PAVILION
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Meditation pavilion in landscape



DESIGN | MEDITATION PAVILION

photovoltaics

pinewood slats

WL AT
gl
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e

wood compost

rainwater harvest

I

polycarbonate

natural ventilation

Program of meditation pavilion

N

Itv floor heating
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Use of pantry of the meditation pavilion
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Plan of meditation pavilion



DESIGN | TREATMENT PAVILION
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Entrance of treatment pavilion



natural ventilation
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DESIGN | TREATMENT PAVILION
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Program of treatment pavilion
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ho2

ho1

Plan of treatment pavilion
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Interior of treatment pavilion
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Stacking wood



BUILD | CONSTRUCTION

wooden bath

wood deuvel connection

steel cable & 15 mm

p + 6750

v

Z

houten deuvels

stacked treated pinewood

detail hO3 en v04
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Stacking wood
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naaldhout
weinig krimp en zwelling - niet

splinteren

- /angzaam opwarmen

Stacking wood
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Stacking wood
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DESIGN | SPA PAVILION

]
I

treated pinewood slats

polycarbonate roof kanaalplaat

steel cable ' 1

bl

mm

treated pinewood slats

houtvezel buitenisolatie

polycarbond

i

nt uitzetraam

zetter

details vO3 and v05
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treated pinewood slats steel cable & 15 mm
p +4750
NI A
houtvezel buitenisolatie
finjoist wood profile
stabilo sliding door
stabilo sliding door
p +2240
v

Steel stairs on wooden beam

details vO1 and vO2
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Stacking wood

Van stamresten naaldhout
mogelijk om zonder damprem te
werken - verspreid damp in vezels
- volledig recyclebaar
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houtvezel buitenisolatie

open for ventilation

steel cable & 15 mm ®

carhl stahl posilock

detail hO1 & h0O2
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SUMMARY AND CONCLUSION

How can local materials be utilized at the Brunssummerheide and which spatial and architectural requirements does this set for the
reintroduction of a recreation place?

A lowtech approach and demonstration of using biomass from the forest for energy and using the pine trees to build

|

(1) Alternative plan for large scale recreation plans adjacent to the brunssummerheide
(2) Addition to existing recreation at the Rode Beek

(3) Lowtech approach in a fragile landscape
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