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Tabelle 2: WarmedurchlaBwiderstand, in m*K/W,

>7?7>="*10%

L}
von ruhenden Luftschichten — )a
Oberflichen mit hohem Emissionsgrad
Dicke der S .
Luftschicht Richtung des Warmestromes
mm Aufwérts Horizontal Abwérts
0 0,00 0,00 0,00
5 0,11 0,11 0,11 I
7 0,13 0,13 0,13
10 0,15 0,15 0,15 el t # + o+
15 0,16 0,17 0,17
- 016 018 019 Ry 0,10 0,13 0,17
50 0,16 0,18 0,21
100 0,16 0,18 0,22 Rse 0,04 0,04 0.04
300 0,16 0,18 0,23
ANMERKUNG: Zwischenwerte kénnen mittels linearer| 9 0 ’ !
Interpolation ermittelt werden
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passive house Freundorfer

< #

Ober bayern

Garmi sch- P,

Martin Greif StraBe 20

83080 Ober audor f

bavaria

one fam liy house

Josefa und Franz Freundorfer

Martin Greif StraBe 20

83080 Ober audorf

Dipl. Ing. Elke KneiRl

Morel | straBe 27

86159 Augsburg

B.Tec Dr. Harald Krause

Sonnenfeld 9

83122 Sanerberg

2006

1

742,0 m®
50

Interior Temperature: 20,0

2,1

Internal Heat Sources:

W/m?2

no standard climate

Internal Heat Sources

Building Type: #s hd
Standard Values used? [% # # v

Planned Number of Occupants:

R -]

2
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Passive House Planning
CLIMATE DATA

[Choose the regional climate here:

Use Regional Data? Yes
Standard/Regional Climate: Select Here. Climate Building Garmisch-P.
& + ﬁszts;:c:\fnerﬂ;demz Annual Met hod
Monthly Data: Garmisch-P. (Region
Annual Data: 0

Use Annual Climate
Data Set No

s

Carried over into
Annual Method

Annual Climate Data

Climate Data for Heat Load Hy| 261
G, 107

‘ e W e s - East 428
South 693

West 416

‘ (8) o+ o#+ & # - North 227
Horizontal 635

1 wal | plastered

Assembly No. Building Assembly Description

Heat Transfer Resistance [m?K/W]

Total Width
Area of Section 1 | Wik Area of Section 2 (optional) | WimK)]  Area of Section 3 (optional) 1 (WimK)) Thickness [mm]
1.|pl aster board 0, 800 12
2.|fiber board 0,040 |lightwood 0, 130 60
3.|CsB board 0,170 15
4.|cel l ul ose 0, 040 tinber frame 0, 130 340
5.
6./fiber board intherno 0, 050 60
7.loutsi de pl aster 0, 600 5
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total

7,0%
U-Value: 0,107 W/(mK)

17, 0%

) '




Passive House Planf

U-LIST
Sheet with compilation of calculated assemblies from U-Values worksheet and further assemblies from data banks
Type
Asse . Total ThiCkneS.S of COLILT::sity Spec. Min. Moisture
mbly Assembly Description Thickness U-Value Insulation of Insulation | Capacity Cerr| Diffusion
Nr. Layer Layer
m W/(m*K) m W/(mK) k3/m2/K Sin M

1 - hone -

2 |wall plastered 0, 492 0,11

3 |wall tinmber 0, 462 0,11

4 (ceiling to the basenent 0, 544 0,10

5 |roof 0,491 0,10

6

7

8

9

Area Inputs
User-
Area Nr. Building Element Description GLOruP Assigned to Group r?tlijta x ( 2 X b + | Determine
; Y [m] [m] d [m?]
Treated Floor Area 1  |Treated Floor Area 1 [ x( X +| 165,23
East Windows 2 |East Windows
South Windows 3 [South Windows
West Windows 4 [West Windows Please comnplete in Windows |
North Windows 5 |North Windows
Horizontal Windows 6 Horizontal Windows
Exterior Door 7 |Exterior Door 2 | x( 1,13 X 2,20 +
1 |wall east 1.floor 8  |Exterior Wall - Ambient Air 0,5] x( X +| 56,13
2 |wall west 1.floor 8  |Exterior Wall - Ambient Air 0,5] x( X +| 56,13
3 wal | south 1.fl oor 8 Exterior Wall - Ambient Air s x(| 13,830 |x 5,940 +
4 wal | north 1.fl oor 8 Exterior Wall - Ambient Air 0,5| x(| 13,830 |x 5,940 +
5 cei ling basenment 9  |Exterior Wall - Ground 1 [x(| 138,830 |x 8,410 +
6 |roof 10_ |Roof/Ceiling - Exterior Air 2 | x(] 13,830 | x| 4,430 +
7 |wall east 2.floor 8 ‘Qﬁerior Wall - Ambient Air 0,5] x( X +| 56,13
g |wall west 2.floor 8 [EX™or Wall - Ambient Air 0,5] x( X +| 56,13
9 wal | south 2.floor 8 ExterioN all - Ambient Air 0,5|x(| 13,830 |x 5,940 +
10 |wall north 2.fl oor 8 ExtermAmbientAir 0,5|x(| 13,830 |x 5,940 +
J IZF




Selection of the

User- User Deducted corresponding building Nr.
Determine | - | Deduction | - |Window Areas ?::5.\ elements
d [m?] [m?] [m?]
165,23 | - 165,2
0,0 Values from Windows worksheet
0,0 Values from Windows worksheet
d OWS wWo rkS h eet on IV| 0,0 Values from Windows worksheet
0,0 Values from Windows worksheet
0,0 Values from Windows worksheet
- - 5,0 # w| 6
56, 13 - - 0,0 28,1 3 # w| 2
56, 13 - - 0,0 28,1 3 # w| 2
- - 0,0 41,1 3 # w| 2
- - 0,0 41,1 3 # w| 2
- - 0,0 116,3 $ & v | 4
- - 0,0 122,5 4 w| 5
56, 13 - - 0,0 28,1 3 w| 3
56,13 | - 1 o0 28,1 3 # v| 2]
- - 0,0 41,1 3 w| 3
- - 0,0 41,1 3 w| 3

j m”mﬁﬁifi’fﬁ“i

LEARERE
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[ Arbeitskreis kostengiinstige Passivhauser Protokollband 14 Passivhaus-Fenster

30 - operative Temperatur bei Luft 22°C
""" operative Temperatur bei Luft 22°C mit HK
— Strahlungstemperatur-Asymmetrie
25 === Strahlungstemperatur-Asymmetrie mit HK
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2,10 m hohes Fenster mit verschiedenen U-Werten

5 -

4.5

unbehaglich

Temperaturdifferenz [K]
[
[3,]

1.5 Grenzbereich
1 1
0.5 |
0 T T
0 0.5 1 1.5 2 25 3 3.5

U-Wert Fenster [W/{m2K]]

—4— Temperaturdifferenz zwischen 0,1 und 1,1 m Héhe 0,5 m vor dem Fenster

$ +

Y \ZF
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Temperaturdifferenz [K]

Bild 51

2,10 m hohes Fenster mit verschiedenen U-Werten

S = N W R OO N W

unbehaglich
behaglich
0 0.5 1 1.5 2 25 3 35
U-Wert Fenster [W/(m?K)]
Differenz der maximalen und minimalen operativen Temperaturen im Aufenthalts-

bereich

2

R #$ +







N u Zukunft:
Verglasung | 1-Scheibe | 2-Isolier 2-Warme- | 3-Warme Vakuum oder
Schutz schutz Multifolie
Uy-Wert 5,60 2,80 1,20 0,60 0,35
(WI(meK))
Ob.-Temp. -18°C 9.1°C 153 °C 17,7°C 18,6 °C
g-Wert 0,92 0,80 0,62 048 0,45
500 T
Verluste
400

300 passiv solare

Warmegewinne

Netto-

, Verluste

Netto-Gewinne! —

200 T

100 T

o
L

Jahres-Energiebilanz kWh/m?2

N

o

1=
i

|.‘ :-I ]
Nl

AEFq BAEF  BY o o Eo & BY oEo
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Y gnpan = 0,005 W/(MK)
Uw, eff = 0,78 W/(mK)

Y ¢, = 0,15 WI(MK)
U = 1,19 W/(mK)




Frame completely covered
by insulation

Fixed external to blocks with

brackets
Tape for air-tightness

Timber support for weight

Quelle: [PHD]

R

Pasg

GLAZING TYPE IN AC

To the frames from row: 64

Type
Assz:nbly Glazing g-Value Uq-Value
W/(mK)
1 Triple glass Unitop 0, 520 0, 600

N




<

#

2

9

FRAME TYPE

To the glazings from row: 2

IN ACCORDANCE W

Thermal
Type U,-Value Frame Measurements Bridge
Assembly . Width - Width - Width -
NF. Frame Frame Width - Left Right Below Above Y glass edge
W/(m?K) m m m m W/(mK)
1 Doubl e wood nor mal 0, 950 0,118 0,118 0,118 0,118 0, 050
2 Doubl e wood fi xed 0, 950 0,068 0,068 0, 068 0, 068 0, 050
3
4
5

Wlndow.Rough Installed Glazing Window Fra
Openings

» An‘gle 91 in Areain the Select glazing Select window

annt Description Deviation from Incllngtlon Orientation Width Height Areas Nr. 1ro»m the Nr 1ro»m the

ity North Against worksheet WinTyp WinTyp

Horizontal worksheet worksheet

Degree Degree m m Select: Select: Select:
1 |tilt stair 1 337 90 North 0,925 2,250 |3 2 w|l4ls & 6 w1 |+ 3 ¢ W
v| 0 ~| o -
1 |sleeping 2.f 67 90 East 1,500 1,450 |3 e w75 & & w1+ s+ |
1 |clothing 2.f 67 90 East 0, 750 1,450 |3 4 w|l 75 & 6 w|l1|+ 3# =
1 |fixed officeg 67 90 East 1,500 2,250 |3 4 wl1s & & w| 1|+ 3 #41 W
1 |fixed entrar 67 90 East 0, 750 2,250 |3 4 wl1s & & w| 1|+ 3 #47 W
2 |door sep. 2.f] 157 90 Sout h 0, 925 2,250 |3 4 w95 & 6 w1 |+ 3 W
2 |door to fixqg 157 90 Sout h 0, 925 2,250 |3 4 w|l 9 s & 6 w1 |+ 3 & w
2 |fixed 2.flod 157 90 South 0,925 | 2,250 [s s v[9 s & s w|[1]r s sa v
2 |door niddle 157 90 Sout h 0,925 | 2,250 [s s w35 & s v[1]r s ¢ <
2 |fixed mddlg 157 90 Sout h 0, 925 2,250 |3 s v|3[s & s w| 1| 3 a7
2 |door I+r 1.f 157 90 Sout h 0,925 | 2,250 | P v|3ls & 6 w1+ s+
2 |fixed |+r 1. 157 90 Sout h 0, 925 2,250 |3 4 w| 3|5 & & w| 1|+ 3 a7 v
1 |living fixed 247 90 West 1,500 2,250 (3 3 4 wl 2|5 & & w| 1|+ 3 wa v
1 |children 2.f 247 90 West 1, 500 1,450 |3 3 4 |8 s & 6 w1 |+ 3¢ =
1 |bathroom 2. f 247 90 West 0, 750 1,450 |3 4 w|l 75 & 6 w1+ 3 =

J \ZF




337 Grad

2

#

Installation Y - Value Results
Left | Right para- Lintel Window Glazing U-Value |Glass Per
1/0 1/0 22 1/0 Yispacer | Vinstataton |7 o0 Area | Window | Window
WI(mK) | WI(mK) m’ m’ W/(m’K) %
1 1 1 1 0, 05 0,01 2,1 1,39 0,89 0,67
#NV #NV
1 1 1 1 0, 05 0,01 2,2 1,53 0,85 0,71
1 1 1 1 0, 05 0,01 1,1 0,62 0,96 0,57
1 1 1 1 0, 05 0,01 3,4 2,88 0,79 0,85
1 1 1 1 0, 05 0,01 1,7 1,30 0,89 0,77
1 1 1 1 0, 05 0,01 4,2 2,78 0,89 0,67
1 0 1 1 0, 05 0,01 4,2 2,78 0,87 0,67
0 1 1 1 0, 05 0,01 4,2 3,34 0,84 0,80
1 0 1 1 0, 05 0,01 4,2 2,78 0,87 0,67
0 1 1 1 0, 05 0,01 4,2 3,34 0,84 0,80
1 0 1 1 0, 05 0,01 4,2 2,78 0,87 0,67
0 1 1 1 0, 05 0,01 4,2 3,34 0,84 0,80
1 1 1 1 0, 05 0,01 3,4 2,88 0,79 0,85
1 1 1 1 0, 05 0,01 2,2 1,53 0,85 0,71
1 1 1 1 0, 05 0,01 1,1 0,62 0,96 0,57
J |ZF




107,2

REEMGHTD [FGiar Window Window | Glazing | Average Transmission | o2t Gains
gL (e Selly Areas U-Values Area Global Losses Sl
Radiation Radiation Radiation
m? W/(m?K) m? kWh/(m?a) 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
052 | 0,44 46,18 086 | 339 | 4237 | 6048

0S







. . . Distance from Distance from Addilignal Horizqnlal Reveal Shading

Height of the Horizontal [ Window Reveal X Overhang X Shading Shading N
Shading Object Distance Depth Glazing Edge Depth Upper Glazing Reduction Reduction Reduction
to Reveal Edge to Overhang Factor
Factor Factor
m m m m m m % % %
Niori AHori OReveal dReveal Oover dover Tot H R
7,00 17, 00 0,10 0, 00 0,10 0, 00 100% 2% 86%
0,00 0,00 0,10 0, 05 0, 80 1,40 100% 100% 95%
3,25 20, 00 0,10 0, 05 0, 80 1,20 100% 87% 84%
0, 00 0, 00 0,10 0, 00 0,10 0, 00 100% 100% 95%
7,00 20, 00 0,10 0, 00 0,10 0, 00 100% 74% 84%
4,25 17,00 0,10 0, 05 0, 80 0,25 100% 87% 94%
4,25 17, 00 0,10 0, 05 0, 80 0,25 100% 87% 94%
4,25 17, 00 0,00 0, 00 0, 80 0,25 100% 87% 100%
7,00 17, 00 0,10 0, 05 0, 80 0, 25 100% 2% 94%
7,00 17,00 0,00 0, 00 0, 80 0,25 100% 72% 100%
7,00 17,00 0,10 0, 05 0, 80 0,25 100% 72% 94%
7,00 17, 00 0,00 0, 00 0, 80 0, 25 100% 2% 100%
175, 00 500, 00 0,10 0, 00 0,10 0, 00 100% 76% 96%
175, 00 %O 0,10 0, 05 0, 80 1,40 100% 76% 96%
175, 00 5 0 0,10 0, 05 0, 80 1,20 100% 76% 88%
(
D)




, Distance from Distance from Additional Horizontal Reveal Shading
Height of the Horizon Window Reveal Overhang Shading Shading
Shading Object Distagffe Depth Glazing Edge Depth Upper Glazing Reduction Reduction Reduction
to Reveal Edge to Overhang Factor Factor Factor
m lm m m m m % % %
Nkori Ao OReveal dreveal Oover dover Tt 0 "

North 7,00 17,00 0,10 0,00 0,10 0,00 100% 2% 86%
East 0, 00 0,00 0,10 0, 05 0, 80 1,40 100% 100% 95%
East 3,25 20, 00 0,10 0, 05 0,80 1,20 100% 87% 84%
East 0, 00 0,00 0,10 0,00 0,10 0,00 100% 100% 95%
East 7,00 20, 00 0,10 0,00 0,10 0,00 100% 74% 84%
Sout h 4,25 17,00 0,10 0, 05 0, 80 0,25 100% 87% 94%
Sout h 4,25 17,00 0,10 0, 05 0, 80 0,25 100% 87% 94%
Sout h 4,25 17,00 0,00 0,00 0, 80 0,25 100% 87% 100%
Sout h 7,00 17,00 0,10 0, 05 0, 80 0,25 100% 2% 94%
Sout h 7,00 17,00 0,00 0,00 0, 80 0,25 100% 2% 100%
Sout h 7,00 17,00 0,10 0, 05 0, 80 0,25 100% 2% 94%
Sout h 7,00 17,00 0,00 0,00 0, 80 0,25 100% 2% 100%
West 175, 00 500, 00 0,10 0, 00 0,10 0, 00 100% 76% 96%
West 175, 00 500, 00 0,10 0, 05 0,80 1,40 100% 76% 96%
West 175, 00 500, 00 0,10 0, 05 0, 80 1,20 100% 76% 88%
g 0,0 0 R

Height of the

Shading Object &
‘J[
INARAAAAAAAAANAAA
Horizontal
Distance




Height of the
Shading Object

—
Horizontal
Distance
Height of the Horizontal | Window Reveal Distgfice from Overhang Distance from Asdt?:t‘jlw)::l H;:‘:do\:lgal Reveal Shading
Shading Object Distance Depth Glaging Edge Depth Upper Glazing Reduction Reduction Reduction
tif Reveal Edge to Overhang Factor Factor Factor
m m m ’ m m m % % %
Niori Arori OReveal l dReveal Oover dover Tot 7 R

North 7,00 17,00 0,10 J 0,00 0,10 0,00 100% 2% 86%
East 0, 00 0,00 0,10 4 0, 05 0, 80 1,40 100% 100% 95%
East 3,25 20, 00 0,10 0, 05 0,80 1,20 100% 87% 84%
East 0, 00 0,00 0,10 0,00 0,10 0,00 100% 100% 95%
East 7,00 20, 00 0,10 0,00 0,10 0, 00 100% 74% 84%
Sout h 4,25 17,00 0,10 0, 05 0, 80 0,25 100% 87% 94%
Sout h 4,25 17,00 0,10 0, 05 0, 80 0,25 100% 87% 94%
Sout h 4,25 17,00 0,00 0,00 0, 80 0,25 100% 87% 100%
Sout h 7,00 17,00 0,10 0, 05 0, 80 0,25 100% 2% 94%
Sout h 7,00 17,00 0,00 0, 00 0, 80 0,25 100% 2% 100%
Sout h 7,00 17,00 0,10 0, 05 0, 80 0,25 100% 2% 94%
Sout h 7,00 17,00 0,00 0,00 0,80 0,25 100% 2% 100%
West 175, 00 500, 00 0,10 0, 00 0,10 0, 00 100% 76% 96%
West 175, 00 500, 00 0,10 0, 05 0,80 1,40 100% 76% 96%
West 175, 00 500, 00 0,10 0, 05 0, 80 1,20 100% 76% 88%
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— Distance from
Glazing Edge

to Reveal
Q [ - [
Window Reveal T
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pepth i
|

| Overhan
Depth
Distance from
Upper Glazing
[ E—— r Edge to Overhang
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Distance from Distance from Additional Horizontal Reveal Shading
Height of the Horizontal | Window Reveal Overhang Shading Shading
" Glazing Edge Upper Glazing ) Reduction
Shading Object Distance Depth Depth Reduction Reduction
to Reveal dge to Overhang Factor
Factor Factor
m m m m m m % % %
Nkori Ao OReveal dreveal Oover dover Tt 0 "
North 7,00 17,00 0,10 0,00 ﬁ, 10 0,00 100% 2% 86%
East 0, 00 0,00 0,10 0, 05 0, 80 1,40 100% 100% 95%
East 3,25 20, 00 0,10 0, 05 0,80 1,20 100% 87% 84%
East 0, 00 0,00 0,10 0, Oy 0,10 0, 00 100% 100% 95%
East 7,00 20, 00 0,10 OﬁJ 0,10 0,00 100% 74% 84%

100%

0,25

Sout h 7,00 17,00 0, 00 0, 00 0, 80 100% 72% 100%
Sout h 7,00 17,00 0,10 0, 05 0, 80 0, 25 100% 2% 94%
Sout h 7,00 17, 00 0,00 0,00 0, 80 0,25 100% 2% 100%
West 175, 00 500, 00 0,10 0, 00 0,10 0, 00 100% 76% 96%
West 175, 00 500, 00 0,10 0,05 0, 80 1,40 100% 76% 96%
West 175, 00 500, 00 0,10 0,05 0, 80 1,20 100% 76% 88%
R ey Window Window | Glazing | Average Transmission | Hedt Gains
g-value ier lSo(Iar Areas U-Values Area Gl?bfﬂ Losses S(.Jla.r
Radiation Radiation Radiation
m? Wi(m?K) m? kWhi(m?a) 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
052 | 0,42 | 46,18 | o8 [ 339 | | 4237 | ss80 |

Y
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Pure Extract Air
Excess Extract Air

Infilration Air Change Rate W Res

Actual efficiency of the ventilation system with heat recovery

Central unit within the thermal envelope.

Building: \passive house Freundorfer
Treated Floor Area Area m2 165 (Areas work sheet)
Room Height, h m 2,5 (Annual Heat Requirement work sheet)
Room Ventilation Volume (Arra*h) = Vrax mé 413 (Annual Heat Requirement work sheet)
Ventilation System Layout - Standard Operation
Occupancy m?/P 33
Number of Occupants P 50
Supply Air per Person m3/(P*h) 30
Supply Air Requirement mé/h 150
Extract Air Rooms Kitchen Bat hroom Shower WC t hi ng, wasch
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 1h
Maxi mum 0,0 1,00 165 0,40
St andar d 24,0 0,77 127 0,31
Basi ¢ 0,0 0, 54 89 0,22
M ni num 0, 40 66 0,16
Average Airflow Volume (m?/h) Average Air Change Rat
Residential Building Average Value 0,77 0,31
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
for Ann. Reqment.__for Heat Load
Wind Protection Coefficient, e 0,07 0,18 Secondary Calculation:
Wind Protection Coefficient, 15 15 Nethwvoume® — y-Value Supply or Outdoor Air Duct
Air change rate at Press. Test nso 1h 0, 40 0, 40 413
Type of Ventilation System Norminal Width 160|mm
Balanced PH Ventilation Please check for Ann. Reqment: for Heat Load

w000 1 000 ]
un

X | Central unit outside of the thermal envelope.
Efficiency of Heat Recovery hettiw 92%
Conductance Supply Air Duct Y Wi 0,337 ]calculation see Secondary Calculati
Supply Air Duct Length m 2
Conductance Extract Air Duct Y W/(mK 0,337 Calculation see Secondary Calculati
Extract Air Duct Length m 2 Room Temperatur
Temperature of Mechanical Service Room °C 12 Average Exterior 1
(Enter only if the central unit s outside of the thermal envelope.)

JActual Efficiency of Heat Recovery higett

Efficiency of Heat Recovery of Subsoil Heat Exchanger

O

20%

hsx

nsul Thickness: | aolnm

Reflecting surface? Please mark with an X'
Yes
No
Thermal Conductiviy] 0,035 W/(mK)
Nominal Air FlowRate|  127|m¥h

D) 8K

Interior Duct Diameter 0,160 m
Exterior Duct Diameter 0,160 m
Exterior Diameter 0,280 m

a- Interior 8,71 W/(meK)
a- Surface Area 5,77 W/(meK)
Y-Value 0,337_W/(mK)

Surface temperature difierence 1145 K




Interior Heat Sources Q, 2,10 ‘ * ‘ 165 ‘:| 347 |

Frequency of Overheating h; s ;. at an overheating limit of 3., =25 °C

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

Climate:| Gar mi sch- P. Interior 20 c
Building:|passi ve _house Freundorfer Building Type/Use:|one familiy house
Location:| Ober bayer n Treated Floor Area Areaz| 165, 2 |m?
Specific Capacity| 84  [Wh/K per m? FS Standard Occupancy: 50 Pers
O"E’“eﬁ'r‘;:? 25 | Area U-Value  Red. Factor fT,Summer Haunner Heat Conducance
Building Element Tempi Zone m? Wi(maK)
i[Exterior vall - Anbie[ A 230,4 | *[ 0,108 | * 092 = 23,0
alExterior VIl - Groun| B | 6,3 | *| 0,099 | * 1,00 = 115
6, A * * 0,92
7 X * * 0,69 =
8|W ndows A 46, 2 * 0, 856 * 1,00 = 39,5
9Exterior Door A 50 * | 0,650 * 1,00 = 32
0/Exterior Thermal Brid A 158, 2 * | -0,032 * 0,92 = -4,7
u|Perinmeter Thermal Bri P 43,7 * | _-0,020 | * 1,00 = 0.9
12/Ground Thermal Bridge B * * 1,00
Exterior Heat Flow Coefficient, Hy o
Ground Heat Flow Coefficient, Hy g
Exterior Heat Flow Coefficient, Hy 68,4 |WK
Ground Heat Flow Coefficient, Hy g 10,6 |wiK
Arra Room Clearance
Eficiency of Heat Recovery effective m? m ms
bof the plate heat exchanger hir Air Volume Vu 1652 | * [ 250 | =] 413 |
Mark with 'x': Free Ventilation (Windows + Cracks): Summer Air Change Rate: /b 0, 60

Mech. Exhaust Only 1m

X Supply/Exh. w/o HR 0,20 hsux Subsoil Heat Exchg hir Ny Rest
1h 1h

0,000 [) +[ o028

m
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ms 1h Whi(meK)

Qr Q

WIK WIK kWh/a




Orientation Angle Shading Back g-Value Area Glazing Fraction Aperture

of the Area Factor Factor Reflection (perp. radiation)
Summer Summer m2 m?
1/East 0,84 * [ 087 |*] o5 * 0,52 * 8.3 * 76% = 23
2[Sout h 0,84 * [ 055 |*] o095 * 0,52 * 29,1 * 2% = 4,9
3|vest 0,84 * [ 076 |*] o095 * 0,52 * 6.6 * 76% = 16
4North 0,84 * [[063 |*] 095 * 0,52 * 2,1 * 67% = 0,4
s[Hori zontal 0,84 * 1,00 |*[ o095 * 0, 00 * 0,0 * 0% = 0,0
Heat Gains Solar Radiation Qg |
Specif. Power g, Area
W/m2 m2 w
Interior Heat Sources Q ‘ 2,10 ‘ * ‘ 165 ‘ = | 347 | |

Frequency of Overheating hy s jmu at an overheating limit of Jnax =25 °C

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

Summer \ Summer
Distance fr9m Addmgnal Tempu.rary Horizontal . . Total Summer
Upper Glazing Shading Shading Shading veal Shading | Overhang Shading Shading
Edge to Reduction Factor Reduction Reduction Factor ReYuction Factor | Reduction Factor .
Overhang (Summer) Factor, z Reduction Factor

m % % % R "HD % %

dover [ r o v

North 0,00 100% 100% 78% 83% 98% 63%
East 1,40 100% 100% 100% 96% 93% 89%
East 1,20 100% 100% 93% 90% 92% 77%
East 0, 00 100% 10% 100% 96% 99% 10%
East 0, 00 100% 100% k 82% 90% 99% 73%
Sout h 0,25 100% 100% \ 92% 89% 66% 54%
Sout h 0,25 100% 100% \ 92% 89% 66% 54%
Sout h 0,25 100% 100% \ 92% 100% 67% 61%
Sout h 0,25 100% 100% \ 87% 89% 66% 51%
Sout h 0,25 100% 100% \ 87% 100% 67% 58%
Sout h 0,25 100% 100% \87% 89% 66% 51%
Sout h 0,25 100% 100% \7% 100% 67% 58%
West 0,00 100% 10% X% 96% 99% 8%
st 1,40 100% 100% 3 R0 96 % 87 % 72%
West %

J IZF
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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: energy used for space heating is
15 kWh/(m? a) (normally 180!)

Y




Area U-Value Temp. factor f. G

Building Element Temperature Zone m? WI(mK) kKhia kWhia
1| Exterior wall Anmbi ent Ai| A 228, 2 * 0,104 * 1,00 * 84,0 = 1997
2|Exterior Wall - Ground B 116, 3 * 0,120 * 0,50 * 84,0 = 588
3|Roof /Ceiling - Exterior Ai| D 122, 5 * 0,101 * 1,00 * 84,0 = 1040
4/Fl oor Sl ab B * * 0,50 * =
5. A * * 1,00 * =
6. A * * 1,00 * =
7 X * [ o075 |+ =
8|W ndows A 48, 4 * 0,717 * 1,00 * 84,0 = 2915
9|Exterior Door A 2,5 * 0, 647 * 1,00 * 84,0 = 135
10|Exterior Thermal Bridge (I| A 162, 0 *| -0,036 * 1,00 * 84,0 = -493
1|Perimeter Thermal Bridge (| P 44,5 *| -0,020 * 0,50 * 84,0 = -37
12/Ground Thermal Bridge (len B * * 0,50 *

Total of all building envelope areas e

Transmission Heat Losses Qr

QT:A* U*fT*GT

Total 6147

Treated
Floor Area

KWhi(mea)

oder Qp = S(U;* Aj* Gy + S(Y *I;* Gy)

@

o &h

Area Room Clearance
mt m m N\
Ventilation System: Effective Air Volume Veax 1695 |*[ 2,50 |=[_ 4238
Actual Eficiency hett 83%
of Heat Recovery
Effciency of Subsoil Heat Exchanger heix Ny sysion Fir W fes
1h 1/h 1/h
Energetically Effective Air Exchange ny 0, 309 (1 086 ) 4-{ 0,028 |= 0,071 >
Vy nv Cair G
m n Whi(mK) KKh/a KWhia Kwhi(ma)
Ventilation Heat Losses Q, 424 * 0,071 * 033 * 84,0 ‘ = | 831 49
Reduction Factor
Qr Qu NightW eekend
awhia Economy kwhia J
Total Heat Losses Q, ( 6147 1,0 = 6978

Qu=Vy*ny

QL =Qr+Qy

p
V,,: exchange volume of the ventilation system
n,: energetic operative air change
Col' : specific heat capacity of air 9 # 0 I 2)M 9 #
kWha kWhia Economy kWhia KWh/(m?a)
Total Heat Losses Q. (] 6147 + 831 ) 1,0 =




Orientation Reduction Factor g-Value Area Global Radiation
of the Area see Windows (perp. radiation) Heating Period
m? KWh/(m?a) kwhia
1|East 0,50 * 0,52 * 8,33 * 185 = 402
2|South 0,40 * 0,52 *| 29,14 |~ 356 = 2149
3| West 0,42 * 0,52 * 6, 64 * 275 = 399
4{North 0,30 * 0,52 * 4,28 * 145 = 97
5|Horizontal 0, 40 * 0, 00 *_0,00 |* 360 0

Gross Solar Heat Gains Qs

0$ #
L$on #

Totall 3047

: BOEF EL

Internal Heat Sources Q,

Utilization Factor Heat Gains he

Heat Gains Qg

Annual Heat Requirement Qy

Heating Period ~ Specif. Power g Area
khid dia wim# m kwhia Kwh(mia)
0024 +[ 225 |+[ 2,10 ]+[ 1605 [=[ 1022 [ (s |
kWh/a kWh/(m?a)
Free Heat Qr Qs + Q = 4969
Ratio of Free Heat to Losses Qe / QL = 0,71
@ - (Q/Q)’) 1 (@ - (Qe/Q)) = 94%
whia Kwh(ma)

KWhi(m?a)

15

Limit

6 9

(Yes/No)

Yes

Requirement met?

R : R BR¢ hER BR.

hs #

0




Criteria 2:
power is used to heat the building is 10 W/m?
(normally 100!)
O
O |
< 0 #0 R




Nr. Heat Load Region % % #s

4] Cl

Design Temperature Radiation: East South West  North  Horizontal
Weather Condition 1] 6,0 | °C [16] 50 [15] 5 [5]|wme
Weather Condion 2| - 1,0 | °C [5] 5 |s] 5 [5]|wm
sround Design Temperature| 10, 0 | °C Area U-Value Factor Temp. Diff. 1 Temp. Diff. 2 Py 1 Pr2
. always 1
Building Elements Temperawre Zone 2 WI(meK) ooy K K Watt Watt
[Exterior vall - Anbienf A| 2282 | * [0, 104 1,00 260  or 21,0 618 or 499
2[Exterior Wall - Ground| B[ 116.3 | * [ 0,120 | * 1,00 * 100  or 10,0 140 or 140
a[Roof/ Ceiling - Exteriof D| 122,5 | * [ 0,101 | * 1,00 * 260 or 21,0 322 or 260
4|Fl oor Sl ab B * * 1,00 * 10,0 or 10,0 or
B A * * 1,00 * 260 or 21,0 or
[ A * * 1,00 * 260  or 21,0 or
7 X * * [ ors * 260 or 21,0 or
&[W ndows Al 48,4 | » [0, 717 | * 1,00 260 or 21,0 902 or 729
9|Ext eri or Door A 2,5 * 0, 647 * 1,00 * 26,0 or 21,0 42 or 34
10[Exterior Thermal Bridge (lef A | 162,0 | * [-0,036] * 1,00 * 260 or 21,0 -153 or -123
11|Perimeter Thermal Bridge (I| P 44,5 * 1-0,020] * 1,00 * 10,0 or 10,0 -9 or -9
12|Ground Thermal Bridge (leng| B * * 1,00 * 10,0 or 10,0 or
13.[House/ Apart ment Separating | | 0,0 * * 1,00 * 3 or 3 or
Transmission Heat Losses Py
Total 1863 | or [ 1530 |
Ventilation System: m m
ctive Air Volume, Veax 169,5 | * = 424
Eficiency of Heat Recovery
ofthe Heat Exchanger
Eficiency of Heat Recovery ofthe how__20% ] N sysem Fin [T e——
‘Subsoil Heat Exchanger 1h
Energetically Effective Air Exchange ny[ 0, 309 F(1{ 0,86 |)+
% Cai Temp. Diff. 1 Temp. Diff. 2 Pyl Py2
Ventilation Heat Load Py vh Whi(m*K) K K w w
0,113 * 033 * 260 or 210 410 or 331
Total Heat Load P, w w
Pr+ Py = 2273 or 1861
Orientation Area g-Value Reduction Factor  Radiation 1 Radiation 2 Ps1 Ps2
of the Area m2 (perp. radiation) see Windows W/m2 W/m2 W w
1.|East 83 * 0,5 * 0,5 * 15,0 or 5 33 or 11
2.|Sout h 29,1 * 0.5 |+ 0.4 *[50,0] o 5 = 302 or 30
3.|Vest 6.6 * 0.5 |+ 0.4 * 257 or 5 37 or 7
4.[North 4,3 * 0.5 |+ 0,3 *| 50 or 5 3 or 3
5. [Hori zontal 0,0 * 0,0 |+ 0.4 *| 50 or 5 = 0 or 0
Heat Gain - Solar Heat Load, Pg Total = 375 or
Specif. Power Aren Pl P2
Internal Heat Load P, Wim2 m w } w
[16] = 170 = [ 2;m | or 271
Psl Pg 2
Heat Gains Pg w w
Ps + P, = [ _e4 | or [ 323 ]
P-Pe = [ w27 | or [ 1538 |
[Annual Heat Load P,
= 1627 w
Floor Space Specific Annual Heat Load Py / Atra = W/m?2
$ # w< M # N M + N

F 5 # F

O




P-P = 1627 | or [ 1538
[Annual Heat Load P,
- [Tz ] w
Floor Space Specific Annual Heat Load Py / Area = m W/m2
Max. supply air temperature input|
supply air temp. w/o supplementary heating Jsuppymin 16 °C Max. Supply Air Temp.  J supmax
[Compare: Heat load that can be transported by supply air. Psopy armax = 1536 |W specific: 91 I Wim?

= # # omer <P
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