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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: Passivhaus 
=      1- Litre-House

•Uses 90% less energy than normalhouses

•Verifiable
•Comfortable
•Affordable .
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What is a Passive House?
A passive house is a building with such a low heating

load that it can be heated by the anyway existing
ventilation system. 

Criteria 1: anual heat 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. �, 	 -��. +�/0�
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What is a Passive House?

Criteria 3: primary energie requirement less
than 120 kWh/(m² a).  �� � 	 ��
 ) 12	 �, 2	 �� �1� �� � ���� ��3�

Criteria 4: Summer comfort. Overheating
(inside temperature over 25 °C) appears in 
less than 10% of the year (� � �� 	 ��4� 
 5� � �

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

A good facing to the sun

PASSIV
HAUS 
INSTITUT

Dr. Wolfgang Feist
How to achieve a 
passive house?
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filter

thermal 
insulation

passiv solar 
gains
through
windows

ventilation
with heat
recovery

fresh air exhaust air

supply air
extract
air

passiv house – schematic composition

air tight
construction

avoid
thermal 
bridge
effects
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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

entdeckt von Rainer Pfluger, Passivhaus Institut� 
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Living room:

In a new building?

In a rehabilitated old building?

Living room

- 10°C
outside air

22°C
inside

E
 � ���  � � �, 
 ��C�	 8, � �� �

0� � �
 � �  �4	 � �	 ��� 
 �� , 8� �	 �
 �� � F� 3, , � ����
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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
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14,5
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outside

air
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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
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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

� �
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14,5
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21,4 21,6

21,2
operativ

22
air

17,8

- 10°C
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-air
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Empfohlener
Einbau

Y Einbau

w, eff

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

4� � � , , � 
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�����
 )
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Extrem ungünstiger
Einbau

Y Einbau

w, eff

 = 0,15 W/(mK)
U = 1,19 W/(mK)   
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Passivhaus Dienstleistung GmbH
www.passivhaus-info.de

Example of window on 
wood support

Fixed external to blocks with

brackets

Timber support for weight

Tape for air-tightness

Frame completely covered
by insulation

Quelle: [PHD]



10

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �#"
+! �� ! �+� �
&

F
 �� -	 , 8�� �� � �
 �� ) �	 �����������������
8�	 
 
 �
 )

H� �� � 	 � 3

H� �� � � � 	 8

H� �� ) � � �

H� �� 
 �� �

==H� �� 8	 � � �5==

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+�
+! �� ! �+� �
&

� � �� � � 
 � � �2��� 
 � �, 	 ��G70�2�
 � � 2�

. � " . �; ? � %' 	 � �

#. � �� � � �; ? �#. � �� � � �; ? �
�
 �� � �3� 	 ��

0�� � ����� � � 
 � �) ��
� � 
 � 
 , 8��� 
 � ���� �
2�
 � � 2� � 5� � � � �

3� 	 ��  

� �� #� 1� I
F� � 
 , 8��� 
 #"�� � 
 �%;? � �

�
 � ��	 
 -���	 �3	 
 � ��� 	 ���
 �� �� � �
�	 �� �� ��! J

0� � �� � ���� �
����� �

2�
 � � 2�  

" �&$&1� I
! � �� � , @2�
 � � 2�

+� � 1� I 8�� �, @

� � 	 � �� K
 ��� , � 
 �
! +;? � %, @	

� � �	 � �� � � � ��
2��� � 
 � �) 3

#� ! " ! 1� I



11

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+#
+! �� ! �+� �
&

� � � � 	 , � � � 
 � � �2��� 
 � �, 	 ��2� � � 2�
 � � 2�

� " . � �; ? � %' 	 � �

##" �� � � �; ? �##" �� � � �; ? �
�
 �� � �3� 	 ��

0�� � ����� � � 
 � �) ��
� � 
 � 
 , 8��� 
 � ���� �
2�
 � � 2� � 5� � � � �

3� 	 ��  

&�� ! ! 1� I
F� � 
 , 8��� 
 #"�� � 
 �%;? � �

�
 � ��	 
 -���	 �3	 
 � ��� 	 ���
 �� �� � � �	 �� �
� ��! J

0� � �� � ���� �
����� �

2�
 � � 2�  

#+�� " . 1� I
! � �� � , @2�
 � � 2�

+. � 1� I 8�� �, @

� � 	 � �� K
 ��� , � 
 �
� &;? � %, @	

� � �	 � �� � � � ��
2��� � 
 � �) 3

#� �" � "1� I

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �++
+! �� ! �+� �
&

� � � � � 
 � � �2��� � �	 � � �� G� �2�
 � � 2�

L+! . �; ? � %' 	 � �

$�� . � �; ? �$�� . � �; ? �
�
 �� � �3� 	 ��

0�� � ����� � � 
 � �) ��

�! +. 1� I
F� � 
 , 8��� 
 #"�� � 
 �%;? � �

�
 � ��	 
 -���	 �3	 
 � ��� 	 ���
 �� �� � � �	 �� �
� ��! J

0� � �� � ���� �
����� �

2�
 � � 2�  

#"�� . +1� I
! � �� � , @2�
 � � 2�

! � � 1� I 8�� �, @

� � 	 � �� K
 ��� , � 
 �
#! ; ? � %, @	

� � �	 � �� � � � ��
2��� � 
 � �) 3

#� "+$1� I



12

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+�
+! �� ! �+� �
&

� � � � � 
 � � �2��� � � ������ � �����
 ) � � 
 
 � � ��� 


"" �; ? � %' 	 � �

+�"$� �; ? �+�"$� �; ? �
�
 �� � �3� 	 ��

0�� � ����� � � 
 � �) ��

#$#1� I
F� � 
 , 8��� 
 #"�� � 
 �%;? � �

�
 � ��	 
 -���	 �3	 
 � ��� 	 ���
 �� �� � �
�	 �� � � ! J

0� � �� � ���� �
����� �

2�
 � � 2�  

#! �� � � 1� I
! � �� � , @2�
 � � 2�

+"� 1� I 8�� �, @

� � 	 � �� K
 ��� , � 
 �
#. ; ? � %, @	

� � �	 � �� � � � ��
2��� � 
 � �) 3

#! +� #1� I

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+!
+! �� ! �+� �
&

� � � �� 	 �� �� �� � ) �� 
 8� � ��� � ������ � 2�
 � � 2�
� � � � 3
 �� � ��� 0� , �
 ) ��� , 
 	 �
 �� � � � 	 ) ) �
 ��
 	 �� �



13

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+.
+! �� ! �+� �
&

��	 
 � �2� 	 �M� ) � �
 ) � 
 �2��� 2�; �
 ) 8	 � � �5� �� � 
 � � �
2�
 � � 2� DD

F�8� 	 2�
 � -�� ��� � � � � �) 
 � � � 3� � 
 
 3* ;N� �
 O

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+&
+! �� ! �+� �
&

� �� � � F����� � 0� , �� �� P� � � ; ��� �
 	 �
 ��



14

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+$
+! �� ! �+� �
&

� Incoming
���� transition

���� outgoing

Incoming

Transition
Out-

going

Holes for over stream

� � � � �� 
 �� � � � 
 � ��� � � �� � � �� � � ��� �� 
 � 
 � � � � � � �� � �+�
+! �� ! �+� �
&

One unit for
the entire
ventilation

Ventilation 
and water
and space
heating.
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passive house prototype construction
Darmstadt 1991
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CEPHEUS
cost efficient passive 
houses as european

standards
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Passivehousing in Denmark!
Isn´t it about time?
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