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'' [...] 49 procent minder uitstoot van broeikasgassen in 
2030 ten opzichte van 1990 lijkt niet haalbaar.''

PARIS AGREEMENT 2050
PROBLEM

Source: NOS, 13-03-2019
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ENERGY END USE COMMERCIAL & PUBLIC BUILDINGS

PARIS AGREEMENT 2050
OPPORTUNITY

32%
52%

BUILT ENVIRONMENT HEATING
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URBAN ENERGY TRANSITION
CHALLENGE

" Warmtenetten in tien jaar drie keer zo groot. [...] En met 
name de Innovatieagenda wordt ‘een groot ding’."

Source: Technisch Weekblad, 01-07-2019
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"Van den Dobbelsteen denkt dat gemeenten in de problemen 
kunnen komen bij het gasloos maken van wijken, als ze de 
huidige praktijk doorzetten."

URBAN ENERGY TRANSITION
OPPORTUNITY

Source: NOS, 12-05-2020
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EXISTING BUILDING STOCK
CHALLANGE
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EXISTING BUILDING STOCK
OPPORTUNITY
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1
PARIS 2050

3
BUILDING RENOVATION 

CHALLENGE
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URBAN ENERGY 
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OVERVIEW
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How can the typology of the traditional Dutch offi  ce building be renovated into 
a zero-energy building, using the Palace of Justice and its surroundings as an 
example?

OVERALL DESIGN QUESTION

traditional Dutch offi  ce building 
Palace of Justice and its surroundings zero-energy building,
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STRATEGY
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URBAN DESIGN

BUILDING ENERGY 
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PROBLEM STATEMENT
ENERGY
URBAN ENERGY STRATEGY
CASCADING MACHINE
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CONCEPT OF CASCADING MACHINE
RETURN FLOW FROM ONE FEED THE OTHER

URBAN ENERGY STRATEGY
CASCADING MACHINE CONCEPT
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What strategy can be developed to optimize a sustainable collective energy 
system for heating based on the principle of heat cascading and thermal energy 
storage, for a cluster of buildings in Arnhem including the Palace of Justice? 

  

URBAN ENERGY STRATEGY
THEMATIC RESEARCH QUESTION

system for heating 
cluster of buildings in Arnhem including the Palace of Justice?

sustainable collective energy 
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EXCHANGE

4
THERMAL 
ENERGY 

STORAGE

3
HEAT

CASCADING

1
HEAT GRID

URBAN ENERGY STRATEGY
CASCADING MACHINE
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80°C

HT

URBAN ENERGY STRATEGY
IMPLEMENTATION
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URBAN ENERGY STRATEGY
OPTIMIZATION
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CONCLUSION
THEMATIC RESEARCH

1
SMARTER WITH ENERGY

ON URBAN SCALE

2
PROVEN OPERATION 

CASCADING MACHINE

3
TECHNICAL REQUIREMENTS

PALACE OF JUSTICE
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URBAN DESIGN STRATEGY
OVERVIEW CURRENT

Justice must not only be done, 
it must also be seen to be done.
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URBAN DESIGN STRATEGY
OVERVIEW CURRENT
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VISIBILITY
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URBAN DESIGN STRATEGY
ROUTING
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URBAN DESIGN STRATEGY
CLIMATE
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URBAN DESIGN STRATEGY
OVERVIEW NEW
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STRATEGY
URBAN ENERGY

URBAN DESIGN

BUILDING ENERGY 

ARCHITECTURAL DESIGN

BUILDING ENERGY
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1
ZERO-ENERGY

 BUILDING

2
NEW STEPPED 

STRATEGY

REDUCE
REUSE

PRODUCE

3
SUSTAINABLE 

MONUMENTALITY

BUILDING ENERGY STRATEGY
OVERVIEW
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REDUCE
INTERVENTIONS

MULTIFUNCTIONAL 
CLIMATE ROOF

LOW TEMPERATURE
HEATING & COOLING

DOUBLE SKIN FACADERENOVATED 
FACADE
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SUMMER

WINTER

RE-USE
THERMAL FLOWCHART 01

02

03

20°C10°C 40°C

INOUT

IN OUT

LEGEND
01 Fiwihex air-water heatexchanger
02 Floor cooling
03 Cooling ventilation air
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RE-USE
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INOUT

IN OUT

LEGEND
01 Fiwihex air-water heatexchanger
02 Floor cooling
03 Cooling ventilation air
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05 Heating ventilation air
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PRODUCE
INTERVENTIONS

ROOF
MONOCRYSTALLINE GLAZING
KROMATIX PV PANEL
80-100% η

SOUTH FACADE
MONOCRYSTALLINE GLAZING
70-80% η

WEST FACADE
KROMATIX PV PANEL

55-65% η
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STRATEGY
URBAN ENERGY

URBAN DESIGN

BUILDING ENERGY

ARCHITECTURAL DESIGN
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ARCHITECTURAL DESIGN
REPROGRAMMING



41 / 84

ARCHITECTURAL DESIGN
ROUTING
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PROBLEM STATEMENT
WORK ENVIRONMENT - NOW
ARCHITECTURAL DESIGN
ROUTING
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ARCHITECTURAL DESIGN
WORK ENVIRONMENT
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ARCHITECTURAL DESIGN
WORK ENVIRONMENT
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2
ROUTING

3
WORK ENVIRONMENT

1
REPROGRAMMING

ARCHITECTURAL DESIGN
OVERVIEW
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DESIGN
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DESIGN
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PROGRAM
GROUND FLOOR

LEGEND
 Public visitors
 Court visitors
 Employees
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PROGRAM
FIRST FLOOR

LEGEND
 Public visitors
 Court visitors
 Employees
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PROGRAM
SECOND FLOOR

LEGEND
 Public visitors
 Court visitors
 Employees
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PROGRAM
THIRD FLOOR

LEGEND
 Public visitors
 Court visitors
 Employees
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PROGRAM
ROOF

LEGEND
 Public visitors
 Court visitors
 Employees
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INTEGRATED DESIGN
SECTIONS
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INTEGRATED DESIGN
OVERVIEW WEST FACADE
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INTEGRATED DESIGN
CLIMATE ZONES
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INTEGRATED DESIGN
FACADE RENOVATION
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CLOSED FACADE
MINIMIZE HEAT TRANSFER 

PREVENTS GLARE 

OPEN FACADE
OPTIMIZE DAYLIGHT ENTRANCE

 AND VIEW

INTEGRATED DESIGN
FACADE RENOVATION
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INTEGRATED DESIGN
BALCONY
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INTEGRATED DESIGN
SECTIONS



66 / 84

INTEGRATED DESIGN
OVERVIEW SOUTH FACADE
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INTEGRATED DESIGN
WINTERGARDEN
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INTEGRATED DESIGN
CLIMATE INTERVENTIONS



70 / 8470707070707070 ////////////////////////////////////////// 8888888444444444444444444444444444444



71 / 8471717171717171717171717171717171717171717177171717177171711717117717177177111717171717771771771777777777777177777 ////////////////////////////////////////////////// 88888888888888888888888888888888888888888888888888888888888888444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444



72 / 84

INTEGRATED DESIGN
ROOF
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INTEGRATED DESIGN
DETAILS
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INTEGRATED DESIGN
ROOF
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MONOCRYSTALLINE GLAZING
COVERAGE BY ORIENTATION
20  > 60%
TOTAL 2900 M2 

KROMATIX PV PANEL
600 X 1100 MM (6X)

332 M2 

70-80% η

INTEGRATED DESIGN
SOLAR HARVESTING
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INTEGRATED DESIGN
ROOF

LEGEND
 Dense
 Semi-open
 Open
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IMPACT
THERMAL ENERGY

ELECTRICITY
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IMPACT
ELECTRICITY ELECTRICITY CONSUMPTION
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IMPACT
ELECTRICITY ELECTRICITY PRODUCTION

400 MWh

0 MWh

380

70

35



81 / 848181 /// 84

CONCLUSION



82 / 84

1
NZEB ELECTRICITY

ZEB THERMAL ENERGY

2 
IMPLEMENTATION 
SMART THERMAL 
ENERGY SYSTEMS

CONCLUSION

3
ACCESSIBLE 

TRANSPARANT 
BUILDING

4
PUBLIC FUNCTIONS
RE-PROGRAMMING
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VR-EXHIBITION

https://storage.net-fs.com/hosting/6188888/21/index.htm
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THANK YOU
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