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passive house Freundorfer
Oberbayern Garmisch-P. no standard climate

Martin Greif Straße 20
83080 Oberaudorf
bavaria

one familiy house

Josefa und Franz Freundorfer
Martin Greif Straße 20
83080 Oberaudorf

Dipl. Ing. Elke Kneißl
Morellstraße 27
86159 Augsburg

B.Tec Dr. Harald Krause
Sonnenfeld 9
83122 Samerberg Internal Heat Sources

2006 Building Type:

1 20,0  °C
Standard Values used?

742,0 m3 2,1 W/m²
5,0 Planned Number of Occupants:

5 Planning

Interior Temperature:

Internal Heat Sources:
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Passive House Planning

C L I M A T E  D A T A 

Use Regional Data? Yes

Standard/Regional Climate: Select Here. Climate Building Garmisch-P. 

Standard Chosen Method 
Heat Requirement:

Annual Method

Monthly Data: Garmisch-P. (Region 15)

Germany (DIN 4108-6) Annual Data: 0

Choose the regional climate here:

Use Annual Climate 
Data Set No

 Annual Climate Data Carried over into

Annual Method

Climate Data for Heat Load HT 261

Gt 107

East 428

South 693

West 416

North 227

Horizontal 635
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1 wall plastered

Assembly No. Building Assembly Description

     Heat Transfer Resistance [m²K/W ]       interior Rsi : 0,13

exterior Rse: 0,04

Total Width

Area of Section 1 λ [W/(mK)] Area of Section 2 (optional) λ [W/(mK)] Area of Section 3 (optional) λ [W/(mK)] Thickness [mm]

1. plaster board 0,800 12

2. fiber board 0,040 lightwood 0,130 60

3. OSB board 0,170 15

4. cellulose 0,040 timber frame 0,130 340

5.
6. fiber board inthermo 0,050 60

7. outside plaster 0,600 5

8.

Percentage of Sec. 2 Percentage of Sec. 3 Total  

7,0% 17,0% 49,2 cm

U-Value: 0,107 W/(m²K)

4 roof
Assembly No. Building Assembly Description

     Heat Transfer Resistance [m²K/W]       interior Rsi : 0,10

exterior Rse: 0,08

Total Width

Area of Section 1 λ [W/(mK)] Area of Section 2 (optional) λ [W/(mK)] Area of Section 3 (optional) λ [W/(mK)] Thickness [mm]

1. timber board 0,130 15

2. cellulose 0,040 timber 0,130 460

3. MDF 0,160 16

4.
5.
6.
7.
8.

Percentage of Sec. 2 Percentage of Sec. 3 Total

7,0% 49,1 cm

U-Value: 0,096 W/(m²K)
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2 wall timber

Assembly No. Building Assembly Description

     Heat Transfer Resistance [m²K/W]       interior Rsi : 0,13

exterior Rse: 0,08

Total Width

Area of Section 1 λ [W/(mK)] Area of Section 2 (optional) λ [W/(mK)] Area of Section 3 (optional) λ [W/(mK)] Thickness [mm]

1. plaster board 0,800 12

2. fiber board 0,040 lightwood 0,130 60

3. OSB board 0,170 15

4. cellulose 0,040 timber frame 0,130 340

5.
6. fiber board isolair 0,035 35

7.
8.

Percentage of Sec. 2 Percentage of Sec. 3 Total

7,0% 17,0% 46,2 cm

U-Value: 0,110 W/(m²K)

3 ceiling to the basement
Assembly No. Building Assembly Description

     Heat Transfer Resistance [m²K/W]       interior Rsi : 0,17

exterior Rse: 0,04

Total Width

Area of Section 1 λ [W/(mK)] Area of Section 2 (optional) λ [W/(mK)] Area of Section 3 (optional) λ [W/(mK)] Thickness [mm]

1. timber flooring 0,130 25

2. OSB board 0,170 22

3. cellulose 0,040 timber timb 0,130 160

4. OSB board 0,170 22

5. cellulose 0,040 timber 0,130 300

6. OSB board 0,170 15

7.
8.

Percentage of Sec. 2 Percentage of Sec. 3 Total

10,0% 16,0% 54,4 cm

U-Value: 0,099 W/(m²K)
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Passive House Planning

U  -  L I S T 

Type

Asse
mbly
Nr.

Assembly Description
Total

Thickness
U-Value

Thickness of 
Insulation 

Layer

Thermal 
Conductivity 
of Insulation 

Layer

Spec. 
Capacity Ceff

Min. Moisture 
Diffusion

m W/(m2K) m W/(mK) kJ/m²/K sdmin m

1  - none -
2 wall plastered 0,492 0,11
3 wall timber 0,462 0,11
4 ceiling to the basement 0,544 0,10
5 roof 0,491 0,10
6
7
8
9

Sheet with compilation of calculated assemblies from U-Values worksheet and further assemblies from data banks
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Passive House Planning
G L A Z I N G     T Y P E     I N     A C C O R D A N C E     W I T H     C E R T I F I C A T I O N

To the frames from row: 64
Type

Assembly
Nr.

Glazing g-Value Ug-Value

W/(m2K)
1 Triple glass Unitop 0,520 0,600
2
3
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F R A M E     T Y P E     I N     A C C O R D A N C E     W I T H     C E R T I F I C A T I O N

To the glazings from row: 2

Type Uw-Value Frame Measurements Thermal 
Bridge

Assembly
Nr.

Frame  Frame Width - Left
Width - 
Right

Width - 
Below

Width - 
Above

 ΨΨΨΨglass     edge

W/(m2K) m m m m W/(mK)

1 Double wood normal 0,950 0,118 0,118 0,118 0,118 0,050
2 Double wood fixed 0,950 0,068 0,068 0,068 0,068 0,050
3
4
5
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107,2

g-Value
Reduction Factor 

for Solar 
Radiation

Window
Areas

Window
U-Values

Glazing
Area

Average 
Global 

Radiation

Transmission 
Losses

Heat Gains 
Solar 

Radiation
m2 W/(m2K) m2 kWh/(m2a) kWh/a kWh/a

0,52 0,46 8,33 0,85 6,3 337 757 672
0,52 0,44 29,14 0,86 21,1 669 2686 4447
0,52 0,46 6,64 0,84 5,0 519 596 824
0,52 0,40 2,08 0,89 1,4 240 198 105
0,00 0,00 0,00 0,00 0,0 635 0 0

0,52 0,44 46,18 0,86 33,9 4237 6048
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Height of the 
Shading Object

Horizontal 
Distance

� �� � � 0�, �� 0 �� 0�
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Window Reveal 
Depth

Distance from 
Glazing Edge 

to Reveal

E � 8 �� 	 � �� � � + �� � � + 	



���������� ���	
���
����
���� ��

Overhang 
Depth

Distance from 
Upper Glazing 

Edge to Overhang

� �� � �� 0 � ��� �	 � 8 ��� � 
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g-Value
Reduction Factor 

for Solar 
Radiation

Window
Areas

Window
U-Values

Glazing
Area

Average 
Global 

Radiation

Transmission 
Losses

Heat Gains 
Solar 

Radiation
m2 W/(m2K) m2 kWh/(m2a) kWh/a kWh/a

0,52 0,51 8,33 0,85 6,3 337 757 745
0,52 0,39 29,14 0,86 21,1 669 2686 3991
0,52 0,43 6,64 0,84 5,0 519 596 767
0,52 0,33 2,08 0,89 1,4 240 198 86
0,00 0,00 0,00 0,00 0,0 635 0 0

0,52 0,42 46,18 0,86 33,9 4237 5589

With average shading the value was: 4237 6048
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Building: passive house Freundorfer

Treated Floor Area ATFA m² 165 (Areas work sheet)

Room Height, h m 2,5 (Annual Heat Requirement work sheet)

Room Ventilation Volume (ATFA*h) = VRAX m³ 413 (Annual Heat Requirement work sheet)

Ventilation System Layout - Standard Operation

Occupancy m²/P 33
Number of Occupants P 5,0
Supply Air per Person m³/(P*h) 30
Supply Air Requirement m³/h 150
Extract Air Rooms Kitchen Bathroom Shower WC Clothing,wasching
Quantity  1 1 1 1 1
Extract Air Requirement per Room m³/h 60 40 20 20 25
Total Extract Air Requirement m³/h 165

Design Air Flow Rate (Maximum) m³/h 165

Average Air Change Rate Calculation
Daily Operation Factors Referenced to Air Flow Rate Air Change Rate
Times Maximum

Type of Operation h/d m³/h 1/h
Maximum 0,0 1,00 165 0,40
Standard 24,0 0,77 127 0,31
Basic 0,0 0,54 89 0,22
Minimum 0,40 66 0,16

Average Airflow Volume (m³/h) Average Air Change Rate (1/h)

x Residential Building Average Value 0,77 127 0,31
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Infiltration Air Change Rate Following DIN EN 832.

Wind Protection Coefficients, e and f, in Accordance With EN 832.
Several One

Coefficient e for Screening Class Sides Side
Exposed Exposed

No screening 0,10 0,03
Moderate Screening 0,07 0,02
High Screening 0,04 0,01
Coefficient   f 15 20

for Ann. Reqment: for Heat Load:

Wind Protection Coefficient, e 0,07 0,18

Wind Protection Coefficient, f 15 15
Net Air Volume for 

Press. Test

Air change rate at Press. Test n50 1/h 0,40 0,40 413

Type of Ventilation System

x Balanced PH Ventilation Please check . for Ann. Reqment: for Heat Load:

Pure Extract Air

Excess Extract Air 1/h 0,00 0,00

Infiltration Air Change Rate nV,Res 1/h 0,028 0,070

Actual efficiency of the ventilation system with heat recovery

 Central unit within the thermal envelope.

x Central unit outside of the thermal envelope.

Efficiency of Heat Recovery ηeff ,HR 92%
Conductance Supply Air Duct Ψ W/(mK) 0,337 Calculation see Secondary Calculation
Supply Air Duct Length m 2
Conductance Extract Air Duct Ψ W/(mK) 0,337 Calculation see Secondary Calculation
Extract Air Duct Length m 2 Room Temperature (°C)
Temperature of Mechanical Service Room °C 12 Average Exterior Temp. (°C)
(Enter only if the central unit is outside of the thermal envelope.)

Actual Efficiency of Heat Recovery ηHR,ef f 91%

Efficiency of Heat Recovery of Subsoil Heat Exchanger ηSHX 20%

Secondary Calculation:

ΨΨΨΨ-Value Supply or Outdoor Air Duct

Nominal Width 160 mm

Insul. Thickness: 60 mm

Reflecting surface?  Please mark with an "x"!
Yes

x No
Thermal Conductivity 0,035 W/(mK)

Nominal Air Flow Rate 127 m³/h

∆ϑ 8 K

Interior Duct Diameter 0,160 m
Exterior Duct Diameter 0,160 m

Exterior Diameter 0,280 m
α−Ιnterior 8,71 W/(m²K)

α−Surface Area 5,77 W/(m²K)
ΨΨΨΨ-Value 0,337  W/(mK)

Surface temperature difference 1,145 K
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Interior Heat Sources QI 2,10 * 165 = 347 2,1

  

Frequency of Overheating hϑ ≥ ϑmax 43,9% at an overheating limit of ϑϑϑϑmax  = 25 °C

If the "frequency over 25°C" exceeds 10%, additional measures to protect against summer heat are necessary.

S U M M E R

Climate: Garmisch-P. Interior Temperature: 20 °C

Building: passive house Freundorfer Building Type/Use: one familiy house
Location: Oberbayern Treated Floor Area ATFA: 165,2 m²

Specific Capacity 84 Wh/K per m² FS Standard Occupancy: 5,0 Pers

Overheating 
Limit:

25 °C Area U-Value Red. Factor fT,Summer HSummer Heat Conducance

Building Element Temperature Zone m²  W/(m²K)

1, Exterior Wall - Ambient AirA 230,4 * 0,108 * 0,92 = 23,0
2, Exterior Wall - Ground B 116,3 * 0,099 * 1,00 = 11,5
3, Roof/Ceiling - Exterior AirD 122,5 * 0,096 * 0,62 = 7,3
4, Floor Slab B * * 1,00 =
5, A * * 0,92 =
6, A * * 0,92 =
7, X * * 0,69 =
8, Windows A 46,2 * 0,856 * 1,00 = 39,5
9, Exterior Door A 5,0 * 0,650 * 1,00 = 3,2

10, Exterior Thermal Bridge (length/m)A 158,2 * -0,032 * 0,92 = -4,7
11, Perimeter Thermal Bridge (length/m)P 43,7 * -0,020 * 1,00 = -0,9
12, Ground Thermal Bridge (length/m)B * * 1,00 =

–––––––––––

Exterior Heat Flow Coefficient, HT,e 68,4 W/K

Ground Heat Flow Coefficient, HT,g 10,6 W/K

��� � � 8 � � �
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Exterior Heat Flow Coefficient, HT,e 68,4 W/K

Ground Heat Flow Coefficient, HT,g 10,6 W/K

ATFA Room Clearance
Efficiency of Heat Recovery effective m² m m³

of the plate heat exchanger ηHR 91% Air Volume VV 165,2 * 2,50 = 413

Mark with 'x': Free Ventilation (Windows + Cracks): Summer Air Change Rate: 1/h 0,60

Mech. Exhaust Only 0,60 1/h

Supply and Exhaust Air as During Winter Operation, With HR. 

x Supply/Exh. w/o HR 0,20 ηηηηSHX Subsoil Heat Exchanger ηHR nV,Rest

1/h 1/h

Energetically Effective Air Exchange  nV 0,000 + 0,600 * (1 - 0,000 )    + 0,028

VV nV,equi Portion cAir   
m³ 1/h      Wh/(m³K)

Ext. Vent. Heat Flow Coeff., HV,e 413 * 0,328 * 0,33 = 44,7 W/K

Ground Vent. Heat Flow Coeff., HV,g 413 * 0,300 * 0,33 = 40,9 W/K

QT QL

W/K W/K kWh/a

B � � � � � ����� � � � 
� ��� � � �� �� � �� � # A �� 
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Summer Summer

Distance from 
Upper Glazing 

Edge to 
Overhang

Additional 
Shading 

Reduction Factor 
(Summer)

Temporary 
Shading 

Reduction 
Factor, z 

Horizontal 
Shading 

Reduction Factor

Reveal Shading 
Reduction Factor

Overhang Shading 
Reduction Factor

Total Summer 
Shading 

Reduction Factor
m % % % % % %

dOver rH rL rO rV

0,00 100% 100% 78% 83% 98% 63%

1,40 100% 100% 100% 96% 93% 89%
1,20 100% 100% 93% 90% 92% 77%
0,00 100% 10% 100% 96% 99% 10%
0,00 100% 100% 82% 90% 99% 73%
0,25 100% 100% 92% 89% 66% 54%
0,25 100% 100% 92% 89% 66% 54%
0,25 100% 100% 92% 100% 67% 61%
0,25 100% 100% 87% 89% 66% 51%
0,25 100% 100% 87% 100% 67% 58%
0,25 100% 100% 87% 89% 66% 51%
0,25 100% 100% 87% 100% 67% 58%
0,00 100% 10% 85% 96% 99% 8%
1,40 100% 100% 85% 96% 87% 72%
1,20 100% 100% 85% 91% 86% 66%
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South
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South

West

West
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