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(Van De Hulsbeek, 2022)



Global warming

Global

European Union

Netherlands

GHG emissions

Anthropogenic CO2 
emissions

Build environment 
is responible for a 
large amount of 
GHG emissions

More extreme 
weather

Existing buildings are 
acountable for 40% of 
the total energy use in 
the EU

Paris agreement on 
climate change

The energy tansition is 
moving slow in the 
Netherlands

Reduce energy depen-
dancy from non EU 
countries

The renovation rate of 
existing houses is 
moving slow

Grid congestion due to the 
large amount of south-fa-
cing PV that is beeing 
installed

Slow rate of deep energy 
renovations

No local mix of RES-E

Little RES-E during the night 
and winter

Salderings regulation is 
ending in 2030

Lack of skilled technical 
personnel

Boerhaave

Due to the increasing amount of local energy production and 
electrification (use of heat pumps and EV charging) in the build 

environment energy demand and production are out of balance, 
creating grid congestion which might slow down the energy transi-

tion. 
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problem statement  
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(NOS, 2023) (Voorhoeve, 2022)

(NOS, 2020) (Van De Hulsbeek, 2022b)

(Van De Hulsbeek, 2022)

(NOS, 2022)
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(NOS, 2023) (Voorhoeve, 2022)

(NOS, 2020) (Van De Hulsbeek, 2022b)

(Van De Hulsbeek, 2022)

(NOS, 2022)



dick  k l i jn  |  P5 presen ta t ion 7/86 aE graduat ion s tudio  |  2022-2023

(Freitas & Brito, 2019)(Sanduleac et al., 2017)
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(NOS, 2023) (Voorhoeve, 2022)

(NOS, 2020) (Van De Hulsbeek, 2022b)

(Van De Hulsbeek, 2022)

(NOS, 2022)
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(NOS, 2023) (Voorhoeve, 2022)

(NOS, 2020) (Van De Hulsbeek, 2022b)

(Van De Hulsbeek, 2022)

(NOS, 2022)
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Netherlands:
523 per km2

Amsterdam:
5277 per km2

Haalem:
5.036 per km2

Boerhaave:
4480 per km2
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objective
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Research
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thematic research question

How can a typical existing building block, such 
as at Boerhaave, be made energy neutral and 
advance towards more self-sufficiency without 

increasing the peak load on the (local) electricity 
grid by optimizing energy reduction, local 

renewable energy generation, distribution and 
storage with the use of saltwater battery systems?
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first findings

(Freitas & Brito, 2019) (Mertens, 2022)

(Staats et al., 2017, p. 83)

(Watson et al., 2019)

(Couto & Estanquerio, 2020)



dick  k l i jn  |  P5 presen ta t ion aE graduat ion s tudio  |  2022-202316/86

Zero Energy Design-ToolVisual validation/ graph manipulation

methodology
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research summary
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research outcome
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ZJA

Diamond exchange 
amsterdam
Roof PV semi- transparent
+/- ? kWh per year 

eaz-wind

Circulair windmill
+/- 20m high (depending 
on local rules)
+/- 38000 kWh per year 
per windmill

mecanoo

De Spakler
Facade PV slope 90°
+/- 150 kWh per year per 
panel

powernest

Prefab roof based wind and 
solar generation system
7.2*7.2*4.8m (w*l*h)
E-W oriented PV-panels + 
Wind turbine
+/- 12000 kWh per year per 
module (9000 kWh solar + 
3000 kWh wind)

airturb

Vertical axis windmill
+/- 1.5m high 
+/- 1000 kWh per year per 
windmill

jessenvol lenweider 
architektur

Amt für Umwelt und Energie 
Facade PV 90°
+/- 150 kWh per year per 
panel

(Booosting, 2019)

(MEDIASHOTS, 2020)

(Duurzaam gebouwd, 2018)(Postma, 2022)

(Bouman, 2019)

(RTL Nieuws, 2020)



dick  k l i jn  |  P5 presen ta t ion aE graduat ion s tudio  |  2022-202320/86

program of demands

From research:
• Change heat source to a HP with floorheating
• Add insulation on the outside
• Add sunshading on the outside
• PV panels East + West Facade
• Wind energy generation by powernest or 

SWT
• Total energy generation of 3000 kWh annu-

al and 12 kWh daily
• Battery system of +/- 30 kWh

From context analysis:
• Function mix
• Mix of dwelling sizes for the middel rent sec-

tor
• Densification (more dwellings per m2)
• Open plinth facades for more social interac-

tion and safety
• Connection plinth + street
• Less parking on the street
• More green 
• More interaction with neighbours
• More urban connections to surrounding neig-

hbourhoods
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concept

Wind turbines and solar panels 
on facade to maximize self-
consumption of generated 

energy

Add and connect roofgarden 
and gallerys to connect 
neighbours and provide more 

outside space.

Top up building and garage 
boxes to densify the area

Open plinth facade and add 
non-residential program

Strip existing structure to allow 
easy interior renovation

ENERGY
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DENSITY

DIVERSITY

FLEXIBILITY
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Context
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existing building
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existing program

empty roof with no 
green or solar panels

48 dwellings with 5 
different  typologies

storage spaces

maisonette unit

garage boxes
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section C-C section B-B
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Design
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Wind turbines and solar panels 
on facade to maximize self-
consumption of generated 

energy

Add and connect roofgarden 
and gallerys to connect 
neighbours and provide more 

outside space.

Top up building and garage 
boxes to densify the area

Open plinth facade and add 
non-residential program

Strip existing structure to allow 
easy interior renovation
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existing construction
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flexibile structure



scenario 2
after 20 yrs

student rent

storage + 
commercial

mix of buy 
and rent 
appartments

scenario 1
after 20 yrs

for sale

storage + 
commercial

mix of buy 
and rent 
appartments

after renovation

current situation

for sale

storage + 
commercial

social rent 
appartments

storage 

social rent 
appartments
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changing plots over time
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core study
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1st floor
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floorplan concept
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1st floor after 10 years
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Wind turbines and solar panels 
on facade to maximize self-
consumption of generated 

energy

Add and connect roofgarden 
and gallerys to connect 
neighbours and provide more 

outside space.

Top up building and garage 
boxes to densify the area

Open plinth facade and add 
non-residential program

Strip existing structure to allow 
easy interior renovation

ENERGY
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DENSITY
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FLEXIBILITY
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existing ground floorplan
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Appartments social rent

Appartments social rent

Appartments social rent

Business spaces for rent

Appartments private rent

Appartments for sale
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businessplan

Ownership:
It would be nice if max. 49% of the building was 
owned by a corperation and the rest private owned.
This way the corperation does not have full say in the 
decisions concerning the building.
This way social and private owners can live together 
sharing cost and also mixing the neighbourhood.

Renting out units:
The rent recieved by renting out the business units in 
the plinth and garageboxes generate income for the 
CPO, Coöperation or Corperation to maintain the 
building or keep living costs low.
This way it could be easier to mix social housing and 
private owned houses in the same building.
Furthermore if the added houses are sold it generates 
income to fund the renovation.

Engergy sharing:
All the generated energy should be owned by an 
energy coöperation that divide and settle the payment 
of the used enegy per appartment.
This way the investment in new renewable energy 
systems is payed by a big company that have money 
and not by renters that do not have money to do a 
big investment.
Because the building produces energy when there 
is actual demand the pay-back period is shorter 
especially when a dynamic pricing contract is 
implemented. 

Rent of rentable office spaces 
and garage boxes will pay for 
maintenace or renovation costs.

Mixed renewable energy 
sources will lower electricity 
demand from the grid thus 
lower energy costs for dwellers.

Profit of new sold dwellings will 
pay for the renovation of the 
existing building.

RES that generate energy 
during high demand will 
ensures quicker pay-back 
period of investment

Rent of spaces in the plinth will 
pay for maintenance of the 
building
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Wind turbines and solar panels 
on facade to maximize self-
consumption of generated 

energy

Add and connect roofgarden 
and gallerys to connect 
neighbours and provide more 

outside space.

Top up building and garage 
boxes to densify the area

Open plinth facade and add 
non-residential program

Strip existing structure to allow 
easy interior renovation
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garage top up
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formstudy
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street perspective

(Google, 2020)
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formstudy
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top up
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parking
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Wind turbines and solar panels 
on facade to maximize self-
consumption of generated 

energy

Add and connect roofgarden 
and gallerys to connect 
neighbours and provide more 

outside space.

Top up building and garage 
boxes to densify the area

Open plinth facade and add 
non-residential program

Strip existing structure to allow 
easy interior renovation

ENERGY
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FLEXIBILITY
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facade opening testing

Current facade

Testing

New facade
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facade heritage value
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facade concept
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facade fragment
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facade fragment
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facade phasing
existing building
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facade phasing
strip existing facade
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facade phasing
make existing structure flexible
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facade phasing
add new structure and facade
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facade phasing
new skin
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facade phasing
add top up



dick  k l i jn  |  P5 presen ta t ion 69/86 aE graduat ion s tudio  |  2022-2023



dick  k l i jn  |  P5 presen ta t ion aE graduat ion s tudio  |  2022-202370/86

reuse strategy

make a eco cathedral from the 
left over materials like Louis Le 
Roy made in Hereveen

Re-use demounted building 
elements that I remove from the 
existing building

make a eco cathedral from the 
left over materials like Louis Le 
Roy made in Hereveen

Donate left over materials 
to other projects in the 
neighbourhood



Birdbox

Contourplate with plants
Biobased composit cladding
Aircavity
Hempfiber insulation 0,042 W/mK
Existing concrete structure

Downspout
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water & green strategy
dry

Roofgarden holds water to 
buffer between wet and dry 
seasons

Plants as sunshading and 
passive cooling

Rainwater collection for 
grey-water system

Plants on gallery provide 
additional cooling

Stored water can be used to 
flush toilets
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Roofgarden holds water to 
buffer between wet and dry 
seasons

Rainwater collection for 
grey-water system

Water collection to store 
rainwater

Excess water runs into sewer

water & green strategy
wet



dick  k l i jn  |  P5 presen ta t ion aE graduat ion s tudio  |  2022-202374/86

water & green strategy
roofgarden
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water & green strategy
green facade
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water & green strategy
street
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Wind turbines and solar panels 
on facade to maximize self-
consumption of generated 

energy

Add and connect roofgarden 
and gallerys to connect 
neighbours and provide more 

outside space.

Top up building and garage 
boxes to densify the area

Open plinth facade and add 
non-residential program

Strip existing structure to allow 
easy interior renovation
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Climate section
winter

PV panels on east and west 
facade to produce energy in 
morning and evening

Power garden to enhance 
energy generation and climate 
adaptation

Heat recovery from exhaust air 
to preheat tap water

Plants as sunshading

Natural ventilation supply and 
mechanical exhaust

Floorheating

Saltwater battery to store 
energy overnight

Bufferspace to reduce heat loss 
in winter

Building connected to neigh-
bourhood WKO to store and 
share heating and cooling
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Climate section
summer

PV panels on east and west 
facade to produce energy in 
morning and evening

Power garden to enhance 
energy generation and climate 
adaptation

Heat recovery from exhaust air 
to preheat tap water

Plants as sunshading

Natural ventilation supply and 
mechanical exhaust

Floorcooling

Saltwater battery to store 
energy overnight

Building connected to neigh-
bourhood WKO to store and 
share heating and cooling
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sun shading testing
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conclusion

Lower CO2 footprint
By using reused and biobased materials
By generating and using own energy

Lighter
Remove heavy concrete elements
add light materials

Less NOx emission
Light materials and less demolition means less 
NOx emission by machines.

Biodivers
Green roof
Green facade + nests

Future proof
Other configuration of floorplans possible due 
to grid structure.

Less grid congestion
Due to the mix of energy generation techniques.
Also smaller battery system this way.

Transformation strategy 
There are approx. 17.000 dwellings built in the 
same system.
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future vision
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reflection

Biobased materials

Go deeper in the materials used for the 
renovation.

More floorplan variations

Work out the different floorplan configurations 
to show the flexibility and diversity.

Make neighbourhood strategy

Analyse neighbourhood's energy potential and 
make a strategy which buildings can produce 
energy and in what way.

Model grid load

Make a tool to calculate the load curve before 
and after interventions. Makes implementation 
of peak shaving techniques easier for designers

Design garage top up

Design the new office spaces in the old garage

Design solar panel

Make an attractive solarpanel design to negate 
the "ugly" solar panels on facades



Source: Schalkwijk, ziende naar Edward Jennerstraat., door: Fielmich, J., 
Noord-Hollands Archief / 1336 - glasnegatieven en foto’s van het Bedrijf 

Openbare Werken te Haarlem betreffende topografisch Haarlem, 2992
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