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Passivehousing in Denmark!
Isn´t it about time?
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1 - Litre - Car:
April 2002
80% less energy than normal 
cars

1991: Passivehouse
=      1- Litre-House

Uses 90% less energy than normal houses
•verifiable

•comfortable
•affordable .

0 � 	��	�* + .
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What is a Passive House?
A passive house is a building with such a low heat
load that it can be heated by the anyway existing

ventilation system. 

Criteria 1: anual heat demand (requirement). 
Energy used for space heating is 15 kWh/(m² a) 
(normally 180!)
Criteria 2: heat load of the building is less
than 10 W/m² (normally 100!)
So the building is comfortable in the worst
weather possible. The ventilation system 
must be able to heat the house. �, �2 ��(
�3 4 �
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What is a Passive House?

Criteria 3: primary energy demand less than
120 kWh/(m² a).  �% 	����56�� � , 	#��7 % � ��! ��	�6�	�	7 ���7 ��8 �

Criteria 4: Summer comfort. Overheating
(inside temperature over 25 °C) appears in 
less than 10% of the year (9 � �% ���: � � $ 	� �

Criteria 5: Excellent airtightness. Result of 
Blower Door Test below 0,6/h. 

air tight
construction (pen methode)
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Very good walls (U-value 0.1 – 0.15 W/(m² K)). 

Compact building form (surface to area volume)

Very low thermal bridging

Excellent air-tightness

Thermally efficient glass and frames.

Very good heat recovery with the ventilation system

A good facing to the sun

PASSIV
HAUS 
INSTITUT

Dr. Wolfgang Feist
How to achieve a 
passive house?
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specific energy requirement for heating kWh/(m²a)
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1,5 ��������/m²

0 ��������/m²

3 to 4 ��������/m² 
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filter

thermal 
insulation

passive 
solar gains
through
windows

ventilation
with heat
recovery

fresh air exhaust air

supply air
extract
air

passive house – schematic composition

air tight
construction

avoid
thermal 
bridge
effects

0 � 	��	�* + .
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In Nacht und Eis
Fridtjof Nansen: "In Nacht und Eis. Die norwegische Polarexpedition", Leipzig 1898

A  Passivehouse in the year 1893

from Rainer Pfluger, Passivhouse Institute� � ��� 
�;��#	�# � ���8 �
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Living room:

In a new building?

In a rehabilitated old building?

Living room

- 10°C
outside air

22°C
inside

0 � 	��	�+ 	�, � ��E ��" , 	�	�

4 � #��	##��: �� ����� � �	, " 	���� �	 � F #8 , , 	���7
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Cold surfaces on components by old 
buildings belong to a big temperature
asymmetric.

Old building

9,5

16,2 18,5

18,2
operativ

� �

�	�

14,5

- 10°C
outside

air

0 � 	��	�+ 	�, � ��E ��" , 	�	�

4 � #��	##��: �� ����� � �	, " 	���� �	 � F #8 , , 	���7
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Passive House

Cold surfaces on components by old 
buildings belong to a big temperature
asymmetric.

Old building

9,5

16,2 18,5

18,2
operativ
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- 10°C
outside

air
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Different in Passive Houses: All 
walls and also the windows have
nearly the same temperature. An 
exellent radiation climate.

Passive House

Cold surfaces on components by old 
buildings belong to a big temperature
asymmetric.

Old building

9,5

16,2 18,5

18,2
operativ

� �

�	�

14,5

19,1

21,4 21,6

21,2
operativ

22
air

17,8

- 10°C
Outside

-air

0 � 	��	�+ 	�, � ��E ��" , 	�	�

4 � #��	##��: �� ����� � �	, " 	���� �	 � F #8 , , 	���7
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Wohnzimmer PH-Thermografie
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Empfohlener
Einbau

ΨEinbau

w, eff

 = 0,005 W/(mK)
U = 0,78   W/(mK)   

: 	7 � , , 	�� 	�


�����5

W/(mK)
W/(m²K)

0 � 	��	�* + .
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Extrem ungünstiger
Einbau

ΨEinbau

w, eff

 = 0,15 W/(mK)
U = 1,19 W/(mK)   

* � � � ��� �, ���


�����5

W/(mK)
W/(m²K)

0 � 	��	�* + .
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One unit for
the entire
ventilation

Ventilation, 
domestic hot 

water and 
space

heating.
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..give us
our daily energy
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CEPHEUS
cost efficient passive 
houses as european

standards
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IG PH Österreich EZA

Energieinst. Vbg.

Donauuni

La Maison Passive

IG PH Schweiz

IG PH Südtirol

Pasivni domy CZ

PHD

IG PH Ungarn

IPED SK

Passivhusplatform

PHK RoTr

IBO

FH Rosenheim

FH Techn. Kärnten

FH Lichtenstein 

W E I Z

FH Techn. Kärnten

IG PH D

PHI

Institutions Partners

Knowledge base
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2006 4% des Neubauvolumens in Passivhausstandard
<0,01% der Altbausanierung auf Passivhausstandard

2010 28% des Neubauvolumens in Passivhausstandard
1% der Altbausanierung auf Passivhausstandard

2016 98% des Neubauvolumens in Passivhausstandard
10% der Altbausanierung auf Passivhausstandard
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„Days of the Passive House“ 2006
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Solar energy only for crazy ones ??
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Homo sapiens??
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The Passive House 
is a big step in the
right direction
90% energy saving, 
with up to 60% heated
by the sun

• verifiable,
• comfortable,
• affordable .

As long as a passive 
house exists!



35

���������	��
��
��

	��
���
�

 ������)�
��� ��
� � '

� �� � �� ��� � �� ���� ��� � ��� � � ���� ���

� �� ������ � ��� � � �� ���� � � � ��� ��

�� � ������� � �� ���� � �� � ��

F �� 	���@ ��#�	��

���������	��
��
��

	��
���
�

 ������'�
��� ��
� � '

� % 	 #� � � ���5# 1 (6� � � ���, 	# , � �	
	�	�58 �� �� #6��% �� �% 	 )�� ����� � " 	� " �	�

�		� �� ! �

Dr. Franz Alt
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Passivehousing in Denmark!
It is time now!
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