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Development of energy efficiency in Europe

Passivehouse & renewables = Plus energy

Electricity
Line loss
Hot water
Heating



renewable 
HVACR-systems, 
Plus energy 
techniques

Efficiency Components

wall 
U  0,16 W/(m²K)

roof
U  0,16 W/(m²K)

cellar
U  0,16 W/(m²K)

Air-tightness
n50  0,6 h-1

Passive house-
windows 
Uw<0,80 W/m²K

Ventilation –
heat recovery

Main Passive House criterions:
energy requirement for heating  15 kWh/(m²y)

combined primary energy consumption
heating,warmwater,electricity  120 kWh/(m²y)
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Prime energy use 4-Pers. - 120 m²: passive house – transport optimised
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Plus energy standard
One family building – Erlangen

-100

-50

0

50

100

150

En
EV

-S
ta

n
d

ar
d

P
as

si
ve

h
o

u
se

P
h

o
to

vo
lt

ai
cs

Warm water

Heating

Cooling

Electricity

Photovoltics

kWh/(m²a)
Prime energy

EFH Erlangen: Benjamin Wimmer, Arch.Schulze Darup  & Partner
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Plus energy standard
One family building – Erlangen
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Master plan –

plus energy concept
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Source: Schulze Darup: Energy Concept for a
Plus energy for a new urban area. – Erlangen 2011-15
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Master plan –

Energy supply heating

Source: Schulze Darup: Energy Concept for a
Plus energy for a new urban area. – Erlangen 2011-15


