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Passive house concept

Concept characteristics:
Maximum energy use 
heating 15 kWh/m2y
Maximum primary energy 
demand 120 kWh/m2y
Compact building shapes 
and U values < 0.15 W/m2K
Extreme air tightness
Passive solar energy
MVHR
E-saving appliances and PV

Passieve = measures in building 
physics, not depending on 
energy source



Solar concept

Concept characteristics:
South orientated design
Large solar boiler of 
Heating and DHW
PV
Heat storage
Attention for summer 
comfort!



Adaptive dwelling concept

Concept characteristics:
Demand control
Climate active building components
Integration of installation with building components



Exergy dwelling concept IEA Annex 49

Concept characteristics:
(Very)Low supply 
temperatures (close to room 
T)
(Very)LTH emission systems 
combined heating and cooling
Routing and management for 
optimal utilisation of energy 
flows
Focus on efficient application 
of renewable energy and 
efficient fossil fuel conversion
Building Bound appliances 
instead of Household 
appliances (hotfill, coldfill) 
H/C storage
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DHW
Heating

BB use
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cv pump
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fridge/freezer 
dishwasher 
washing         
drying                
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kitchen 
AV                  
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MVHR

Shower HR

Solar Th

TRADITIONAL

From a traditional house to a exergy house



Electricity 
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Transition to a fossil fuel free 
Dwelling based on exergy
First ideas from ‘the experts’



Analyses of CO2 reduction/primary energy by exergy
approach
Traditional situation, reference dwelling
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Analyses of CO2 reduction/primary energy by exergy
approach 
Exergy approach, only effects of exergy – no further optimasation of 
building envelope
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Reduction by exergy principles (in combination with a multi 
purpose HP and storage)
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Saving potential pure exergy approach (i.e. no other measures):
CO2 reduction 61%
Primary Energy reduction: 54%
With additional measures 80% CO2 reduction is possible
- Optimisation building envelope
- Solar PV and thermal
- 12V DC grid in dwelling??



Dutch policy aggreement

2008 – 2012 large scale demonstration projects in 5 sectors 
(residential new and existing, non-residential new and existing, 
community level) with 3 levels of CO2 reduction:

45%
60%
80%

Energy neutral newly built buildings from 2020
A number of concept lines have been discriminated:

Passive House 
Solar House 
Adaptive House
Exergy House

Towards energy neutral district development: which concept is 
suiteble?



Improved thermal insulation; ( Uenv << 0,10 W/m2K, Uglazing < 0,8 
W/m2K)
MVHR + Extreme air tightness
Heat Recovery shower
Solar boiler 5.6 m2
Reduction E use by 1250 kWh/y E saving HH appliances
Reduction E use by 300 kWh/y E saving BB energy
15 m2 PV

Improved thermal insulation; ( Uenv < 0,16 W/m2K)
Multipurpose heat pump in combination with heat recovery from air and all 
waste water
Intelligent controlled thermal storage
Reduction E use by 2000 kWh/y E saving HH appliances (transition to 
building bound appliances) 
(or 15 m2 PV)
Thermal active building components

Measures for 80% CO2 reduction

Improved thermal insulation; ( Uenv < 0,10 W/m2K, Uglazing < 0,8 
W/m2K)
MVHR + Extreme air tightness
Solar boiler 5.6 m2
Reduction E use by 500 kWh/y E saving HH appliances
Reduction E use by 300 kWh/yr E saving BB energy
6 m2 PV

Improved thermal insulation; ( Uenv < 0,20 W/m2Km
Multipurpose heat pump in combination with heat recovery from air and all 
waste water
Thermal storage
Reduction E use by 800 kWh/y E saving HH appliances 
(or 6 m2 PV)
Thermal active building components

Measures for 60% CO2 reduction 

Improved thermal insulation; ( Uenv < 0,12 W/m2K, Uglazing < 0,8 
W/m2K)
MVHR + Extreme air tightness
Condensing boiler
Solar boiler 2,8 m2
Reduction E use by 500 kWh/y E saving HH appliances

Improved thermal insulation; ( Uenv < 0,24 W/m2K)
MVHR
HP with H/C storage
Heat Recovery shower
Solar boiler 2,8 m2
Reduction E use by 400 kWh/y E saving HH appliances 
(or 4 m2 PV)

Measures for 45% CO2 reduction (possible with existing technologies)

Passive house conceptExergy house concept



Comparison of energy carriers
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Tomorrow’s Neighborhood:
training and demonstration houses
designed and constructed by students

A test and show case for the Dutch National Energy Transition Programme
(PEGO)



Transition to a fossile fuel free 
dwelling: first ideas from students
Daring design with space to live in and 
eXergy to experiment with



Ontwerp: Exergiehuis concept



Exergy next step? 

Exergy approach is part of energy neutral 
building environment
Future concepts are combination of techniques
District heating – all electric: complemetary 
concepts
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Exergy and availability of energy 
neutral district
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Abstraction of districs
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Exergy in energy neutral districs

JIT of energy quality
Different districs, different concepts
Complementary overshoot

Low-ex may not be an exclusive aim, but a 
necessary boundary towards energy neutral 
building environment

Design paradox: avialability sustainable 
energy versus exergy



Thank you for your attention

Discussion ans questions


