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BMASMEL

2 Exterior Wall Plastered
Assembly No. Building Assembly Description

Heat Transfer Resistance [m?K/W] interior R :| 0,13

exterior Rg. ;| 0,04

Total Width
Area Section 1 LIWImK) - Area Section 2 (optional) AL WImK) - Area Section 3 (optional) A W/(mK)] Thickness [mm]

1.|Gypsum Plasterboard 0,800 12
2.|Flax Insulation 0,040 (Wooden Post 40mm, hor. Dis 0,130 60
3.|0SB Board 0,170 3
4.|Cellulose, Insulation 0,040 Wooden Post 0,130 340
5.|Wood Fibre Insulation Board| 0,050 60
6./Plaster 0,600 5)

7.

8.

Percentage of Sec. 2 Percentage of Sec. 3 Total
7] [[49.2 |

U-Value: | 0,097 |W/(m2K)

4} 1% 2H gk Exterior Wall Plastered

12.5 mm Gypsum Plasterboard, 2=0.80 W/mK

60 mm Flax Insulation, A=0,40 W/mK, 6.3% Wood
15 mm OSB, A=0.17 W/mK

340 mm Cellulose, A=0,04 W/mK, 7.2% Wood

60 mm Wood Fibre Insulation Board, A=0.050 W/mK
5 mm Plaster, A=0.80 W/mK
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Area Input
User- .
Area Building Element Description Group Assigned to Group Qlfan- x ( & X b + Dt.ater- - Utsr:::t?:: - Wsi:gzttf;:s Area
Nr. Nr. tity [m] [m] mined [m?] m? [m?]
[m?]
Treated Floor Area 1 Treated Floor Area X ( X + - 0,0
North Windows 2 [North Windows 4,1
East Windows 3 [East Windows 8,2
South Windows 4 |South Windows Please complete in Windows worksheet onlv! 28,4
West Windows 5 [West Windows 6,5
Horizontal Windows 6 |Horizontal Windows 0,0
Exterior Door 7 Exterior Door 1 |x(] 1,15 |x 2,25 + - ) - 2,6
1 X ( X + - ) - 0,0
2 |EXW North Ground Floor planked 8  |Exterior Wall - Ambient 1 [x(| 13,77 | x 2,86 + - 2,59 |[)- 4,1 32,7
3 |EXW North First Floor plastered 8 Exterior Wall - Ambient 1 x(| 13,83 | x 3,08 + - ) - 0,0 42,6
4 |EXW South Ground Floor planked 8 Exterior Wall - Ambient 1 | x(| 13,77 | x 2,86 + - ) - 16,2 23,2
5 |EXW South First Floor plastered 8 Exterior Wall - Ambient 1 x(| 13,83 | x 3,08 + - ) - 12,2 30,4
6 |EXW East Ground Floor planked 8 Exterior Wall - Ambient 1 |x(| 8,40 |x 2,86 + - ) - 5,2 18,9
7 |EXW East First Floor plastered 8 Exterior Wall - Ambient 1 X ( 8,40 X 3,67 + - ) - 3,0 27,8
8 |EXW West Ground Floor plastered 8 Exterior Wall - Ambient 1 |x(| 8,40 |x 2,86 + - ) - 3,5 20,5
9 |EXW West First Floor plastered 8 Exterior Wall - Ambient 1 X ( 8,40 X 3,67 + - ) - 3,0 27,8
10 X ( X + - ) - 0,0
11 X ( X + - )- 0,0
12 X ( X + - ) - 0,0
13 |Roof 10 |Roof/Ceiling - Ambient 2 |[x(| 13,83 [x 4,43 + - ) - 0,0 122,5
14 [Cellar Floor Slap 11 |Floor Slab 1 | x(| 13,77 | x 8,34 + - ) - 0,0 114,8
15 X ( X + - ) - 0,0
o
A 4 NRrE - mR

R B E R SRS

(ER#ERERH—TITHER)

SEFEIAR, 553

Summary rows 7-20




Freundorfer E—ZRHE{X E/ES HER

E¥EEaves :
¥ =-0.025 W/(mK)

—IRIER

First floor slab :
=+0.018

W/(mK)

_" IEEEEPlinth E]ﬁﬁﬁVerge
¥ =-0.039 W/(mK) = -0.041 W/(mK)
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Thermal Bridge Inputs

User Subtrac-
bl il Deter- tion User- LT G
Therm| Thermal Bridge Group . Quanti K . _ Length | Thermal Bridge Heat v
L Assigned to Group x (| mined | - | Determine|)= e

al Description Nr. ty [m] Loss Coefficient W/(mK)
. Length d Length

Bridge W/(mK)

[m] [m]

1 |EXW-Corner 15 |Thermal Bridges Ambient] 4 |x(| 5,96 | - )= 23,84 |EXW-Corner -0,065
2 |EXW-Roof (Eaves| 15 |Thermal Bridges Ambient| 1 ([x(| 46,21 | - )= 46,21 |EXW-Roof (Eaves, Verd -0,041
3 |EXW-Cellar Floo| 16 |Perimeter Thermal Bridgel 1 ([x(| 44,48 | - )= 44,48 |EXW-Cellar Floor Slap | -0,039
4 |Roof Ridge 15 |Thermal Bridges Ambient] 1 |x(| 13,83 | - )= 13,83  |Roof Ridge -0,064
5 |INW-Roof 15 |Thermal Bridges Ambient] 1 |x(| 37,00 | - )= 37,00 |INW-Roof -0,001
6 |EXW-INW 15 |Thermal Bridges Ambient] 1 ([x ([ 39,00 | - )= 39,00 |EXW-INW 0,004
7 INW-Cellar Floo| 15 |Thermal Bridges Ambient] 1 |x(| 36,10 | - )= 36,10 INW-Cellar Floor Slap 0,014
8 |EXW-intermediat| 15 |Thermal Bridges Ambient| 1 ([x(| 44,48 | - 4,00 |)= 40,48 |EXW-intermediat Floor 0,018
9 [Window-Roller J[ 15 |Thermal Bridges Ambient| 2 |x(| 1,60 | - )= 3,20 |Window-Roller Jalousie[ 0,015
10 X ( ; )=

A
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Floor slab on grade
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suspended floor slab
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Heated Basement
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12° 1%5

|

| 1.00 |

U, = (11.75 W/(m?2K) |

¥, =0.040 W/(mK)

U, =0.70 W/(m?K)

g-value = 55%

Winstan = 0.025 W/(mK) to average

EREMHEFETHER

HEEFXE:
BFU,, 50.82 W/(m2K)E& & F0.80 W/(m2K) ki 13K,

NEEERWHEDERE R, BIREY, £0.033
WI/(mK), BFU-EU,, M530.80 W/(m?K),

EhERENEF:

B U-B(ERE) Uy, o 0.89 WI(m?K) F0.85
WI(m2K)Bi 1R, M EREMFILEBEESEERDE
IR D Z MR,

[EBIEREMAFTYZE0.010 W/(mK), U, instan M
A &{E = 0.85 W/(m2K)

R EHIEU-EU, £0.60 W/(m?K), U, irean WATEE
{E%0.83 W/(m?*K)




WinTyp T{ERE

GLAZING ACCORDING TO CERTIFICATION

for frame types, go to row: 71

& (WIEMEE)

Type
Ass:cr)nbly Glazing g-Value U,-Value
W/(m’K)
1 Schwabenglas 0,520 0,600
2
3
4
45 iPlus 3 CE - INTERPANE 0,47 0,56
46 iPlus 3 CE - INTERPANE 0,47 0,66
47 GDG iplus 3S - Glas Dreisbusch 0,52 0,74
48 RX WARM 0,58 - Reflex d.o.o. 0,47 0,58
49 RX WARM 0,64 - Reflex d.o.o. 0,47 0,64
for glazings, go to row: 2
. . Thermal Thermal
Type Us-Value Frame Dimensions Bridge Bridge
Assembly . Width - Width - Width -
No. Frame Frame Width - Left Right Below Above Yspacer W nstallation
W/(m?K) m m m m W/(mK) W/(mK)
1 Zwoa2Wood with Sash 0,97 0,118 0,118 0,118 0,118 0,040 0,023
2 Zwoa2Wood Fix 0,97 0,081 0,081 0,081 0,081 0,040 0,023
3
4
OPTIWIN - installation wood
95 construction (OPTIWIN Zwoa2Holz) 0,97 0,122 0,122 0,115 0,122 0,028 -0,005
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Window Area RS(;?::?; Per::::(;icu Glazing Reduction Factor
Orientation (Cardin Shading Dirt lar Incident| Fraction g-Value for _So_lar
Point Radiation Radiation
maximum: kWh/(m7g) 0,75 ,95 0,85
North 157 0,39 ,95 0,85 0,669 0,52 0,21
East 296 0,80 ,95 0,85 0,745 0,52 0,48
South 559 0,72 ,95 0,85 0,707 0,52 0,41
West 291 0,64 0,95 0,85 0,749 0,52 0,39
Horizontal 425 0,75 0,95 0,85 0,000 0,00 0,00

| or Ayefage Value for All Windows. " 0,52 " 0,40 |
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Height of the ' ' Distancfe Distance Additi?nal Horizo.ntal Revejal Overh.ang Total Shading

Shading Hc:rlzontal Window |from Glazing| Overhang frorp Upper Shadu.wg Shadlr]g Shadll?g Shadn:ng Reduction

Object Distance |Reveal Depth| Edge to Depth Glazing Edge| Reduction Reduction Reduction Reduction Factor
Reveal to Overhang Factor Factor Factor Factor
m m m m m m % % % % %
hHori dHori OReveal dReveaI Oover dover Fother H 'R o I's

7,00 17,00 0,10 0,05 6,85 0,30 100% 72% 94% 36% 24%
0,10 0,05 1,00 1,40 100% 100% 95% 86% 82%
3,25 20,00 0,10 0,05 1,00 1,20 100% 86% 88% 85% 64%
0,13 0,00 0,13 0,00 100% 100% 93% 96% 90%
7,00 20,00 0,10 0,00 0,10 0,00 100% 74% 87% 97% 62%
3,25 16,00 0,10 0,05 0,80 0,25 100% 92% 94% 89% 76%
3,25 16,00 0,10 0,05 0,80 0,25 100% 92% 94% 89% 76%
3,25 16,00 0,00 0,00 0,80 0,25 100% 92% 100% 90% 82%
6,00 16,00 0,10 0,05 0,80 0,25 100% 78% 94% 89% 65%
6,00 16,00 0,00 0,00 0,80 0,25 100% 78% 100% 90% 70%
6,00 16,00 0,10 0,05 0,80 0,25 100% 78% 94% 89% 65%
6,00 16,00 0,00 0,00 0,80 0,25 100% 78% 100% 90% 70%
175,00 500,00 0,13 0,00 0,13 0,00 100% 74% 93% 97% 67%
175,00 500,00 0,10 0,05 1,00 1,40 100% 74% 95% 87% 62%
175,00 500,00 0,10 0,05 1,00 1,20 100% 74% 88% 86% 56%
7,00 17,00 0,10 0,05 0,10 0,05 100% 72% 90% 97% 63%




yNI=b al: o e
—_r % * *
Qs=r*g*A:*G
r EERERRAEL « I SRR A 5 A R

RIS S B R A R
G: TE(LBIHIR (KATHIEAT (42 L/FR)

L 1

Window Area RS;?abt?;n Per';::t;icu Glazing Reduction Factor
Orientation (Cardinal Shading Dirt 1 ar Incident| Fraction | 9-Value for .So.lar
Points) Radiation Radiation
maximum: kWh/(m?Za) 0,75 0,95 0,85
North 151 0,39 0,95 0,85 0,669 0,52 0,21
East 296 0,80 0,95 0,85 0,745 0,52 0,48
South 559 0,72 0,95 0,85 0,707 0,52 0,41
West 291 0,64 0,95 0,85 0,749 0,52 0,39
Horizontal 425 0,75 0,95 0,85 0,000 0,00 0,00
Total or Average Value for All Windows. "T"T'
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MEZESE
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% X 20 to 30 m3//\Bsf/ A (e.g. according to DIN 1946-6)
BIRZGEE R - IR S S IRAY Fe []
=] X P58 ZESHE
& 5 60 m3h
BE 40 m3/h
T, fifsez,... 20 m*h
Y ZESEHER 0.3

(X TR DA EAE A2 SR E N =)

Sl

SAEMREAE, 85 m2 ET: 3 BlE, 155, 18%
PrEEZe S EOK: 3 A x 30 m/Nef A = 90 mPl/Nast
725 [E] X EK: 60 + 40 = 100 m*h

225 /N 0.30 /h x 85 m? x 2.5 m = 64 m?//\it
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3. Distribution of the airflow volume flow rate

Nr. |Room Area Clear Height | Room Volume Air Volume Flow Rate Air Change Rate |Type of Flow-Off Vent
(each valve individually) A h Axh Vsy VEx VTHROUGH n (door gap, grid in door leaf
m? m m? m3/h m3/h m3/h 1/h door frame, valve ...)
1/Ground Floor Entrance 5,59 2,50 14,0 15 1,07 door gap
2|Ground Floor Corridor 13,63 2,50 34,1 10 0,29 different
3|Ground Floor Stairs 0,00 2,50 0,0 10 #DIV/0! different
4|Ground Floor Shower /7 T 6,40 2,50 16,0 15 0,94 grid
5/Ground Floor Living roo| 18,27 2,50 457 30 0,66 door gap
6/Ground Floor Living roo| 12,62 2,50 31,5 15 0,48 door gap
7|Ground Floor Kitchen 13,71 2,50 34,3 45 1,31 door gap
8|Ground Floor Office / G| 16,02 2,50 40,0 15 0,37 door frame
9/Ground Floor Technic 1,78 2,50 4,5 5 1,12 door gap
10/Ground Floor Storage 2,18 2,50 5,5 5 0,92 door gap
11|First Floor Room 1 15,57 2,50 38,9 15 0,39 door frame
12|First Floor Room 2 12,62 2,50 31,5 15 0,48 door frame
13|First Floor Room 3 15,16 2,50 37,9 15 0,40 door frame
14|First Floor Room 4 14,09 2,50 35,2 30 0,85 door frame
15|First Floor Corridor 10,83 2,50 271 75 2,77 different
16|First Floor Stairs 0,00 2,50 0,0 75 #DIV/0! different
17|First Floor Storage 1,78 2,50 4,5 5 1,12 door gap
18|First Floor Toilet 2,18 2,50 55 15 2,75 door gap
19|First Floor Bathroom 8,27 2,50 20,7 35 1,69 grid
20|First Floor Dressing ro{ 5,17 2,50 12,9 10 0,77 door gap
sum:| 175,86 439,65 135,0 135,0 -- 0,31
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Treated Floor Area Atga

Room Height h

kY

TS B R

Room Ventilation Volume (Arra*h) = Vy

Ventilation System Design - Standard Operation

Occupancy

Number of Occupants

Supply Air per Person

Supply Air Requirement

Extract Air Rooms

Quantity

Extract Air Requirement per Room
Total Extract Air Requirement

Design Air Flow Rate (Maximum)

Average Air Change Rate Calculation
Daily Operation

Type of Operation

Maximum

Standard

Basic

Minimum

Residential Building

Duration

h/d

24,0

BEXE

m?2 176 (Areas worksheet)
m 2 5 5 (Annual Heat Demand worksheet)
m?3 440 (Annual Heat Demand worksheet)
m?/P 35 — =
P 5.0 EBE#E I
m?/(P*h) 30
m3h 150
Kitchen room hower A WC\ WI’
1 1 A 1 ’ 1 5
m3/h 60 40 20 20 12
m3/h 200

Factors Referenced to

Maximum

1,00

0,75

0,54

0,40

Average value 0,75

Average Air Flow Rate (m*h)
| 150

Air Flow Rate

m3h

200

150

108

80

X IR TR B S B R

Air Change Rate

1/h

0,45

0,34

0,24

ge Air Change Ratt

0,34
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53
3%

Effective Heat Recovery 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 NHR 0,78 Drexel & Weiss Aerosilent classic L’
Transmittance Supply Air Duct Y W/(mK) 0,340 Calculation see Secondary Calculation
Length Supply Air Duct m 2
Transmittance Extract Air Duct ¥ W/(mK) , 340 Calculation see Secondary Calculation
Length Extract Air Duct m / 2 Room Temperature (°C)
Temperature of Mechanical Services Room °C / 12 Av. Ambient Temp. Heating P. (°C)
(Enter only if the central unit is outside of the thermal envelope.) / / Av. Ground Temp (°C)

Effective Heat Recovery Efficiency MNHR eff

77,3%

Effective Heat Recovery Efficiency Subsoil Heat Exchanger

SHX Efficiency
Heat Recovery Efficiency SHX

N*sHX 60%
NsHX 20%

IRBEMEBRINEIFEH 2 BEER AT RE
o 5 R !
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Secondary Calculation:
Y-value Supply or Ambient Air Duct

Nominal Width

160 mm

Insul. Thickness:

60| mm

Reflective? Please mark with an "x"!
Yes
X No

Thermal Conductivity

0,035/ W/(mK)

Nominal Air Flow Rate

AS

Interior Duct Diameter
Interior Diameter

Exterior Diameter

150 m%h

8 K

0,160 m
0,160 m

0,280 m

o-Interior 9,96 W/(m2K)
a—Surface 5,74 W/(m2K)
Y-value 0,340 W/(mK)

Surface Temperature Difference

1,081 K
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g\; ;g:] Cold Region Total
Space Heat Distribution 1 2 3
Length of Distribution Pipes Ly (Project) 24,00 6,00 m
Heat Loss Coefficient per m Pipe ¥ (Project) 0,134 0,134 W/(mK)
Temperature of the Room Through Which the Pipe: 9x Mechanical Room 20 10,0 °C
Design Flow Temperature Yqist Flow, Design Value 55,0 55,0 °C
Design System Heat Load Pheating (exist./calc.) 0,5 0,5 kW
Flow Temperature Control (check) J J
Design Return Temperature 9r =0.714%(34ist-20)+20 45,0 45,0 °C
Annual Heat Emission per m of Plumbing qQ*HL =¥ (9m—9x) tHeating“0.02+ 20 26 Total 1,23 kWh/(m-a)
Possible Utilization Factor of Released Heat ne 74% 0% -
Annual Losses QnL =Ly g% - (1-n6) 122 158 0 280 ||kWh/a
Specif. Losses qQHL =32Qu / Atra kWh/(mZ2a)

Utilisation Factor of Space Heat Distribution ha L =qu/ (an * qnL) -

B

m HR+ EAREENKE
B BREEMNRMERH
R AR
AT

S —mEE
REHERE

SR
B FARY RRAImK
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DHW: Standard Useful Heat

DHW Consumption per Person and Day (60 °C)
Average Cold Water Temperature of the Supply
DHW Non-Electric Wash and Dish

Useful Heat - DHW

Specif. Useful Heat - DHW

DHW Distribution and Storage

Length of Circulation Pipes (Flow + Return)

Heat Loss Coefficient per m Pipe

Temperature of the Room Through Which the Pipe:
Design Flow Temperature

Daily circulation period of operation.

Design Return Temperature

Circulation period of operation per year

Annual Heat Released per m of Pipe

Possible Utilization Factor of Released Heat
Annual Heat Loss from Circulation Lines

A

iﬁiﬂf"/ SEAERTE]

i:l:

O *HFH—WP;& Tl R A7 2%

Vpuw (Project or Average Value 25 Litres/P/d)
Spw Temperature of Drinking Water (10°)
(Electricity worksheet)

QDHW

qpHw = Qprw / Atra

Lys (Project)

¥ (Project)

9x Mechanical Room
Y4ist Flow, Design Value

tdcire (Project)

9= =0.875%(94st-20)+20
teirc = 365 tdgirc
9%z =¥ (8m—9x) tcirc
NGDHW =theating/ 365d * g
Qz =Lus - 9"z ((1-neoHw)

ﬂk%ﬁﬁmjkﬂ’]&ﬂ%, AIKRE
PKE + BHERKE
BAEEMARARE

25,0 Litre/Person/d
7,5 °C
0 kWh/a
2779 kWh/a
kWh/(m?2a)
R\f\é Z;gnn Cold Region Total
33,8 6,0 m
0,134 0,134 W/m/K
20 10,0 °C
45,0 45,0 °C
6,0 6,0 h/d
42 42 °C
2190 2190 h/a
6,9 9,8 kWh/m/a
41,6% 0,0% -
136 59 194 [kwhia

— i B

REMERE
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Total Length of Individual Pipes

Exterior Pipe Diameter

Heat Loss Per Tap Opening

Occupancy Coefficient

Annual Heat Loss

Possible Utilization Factor of Released Heat

Annual Heat Loss of Individual Pipes

Average Heat Released From Storage
Possible Utilization Factor of Released Heat

Annual Heat Losses from Storage

Total Heat Losses of the DHW System
Specif. Losses of the DHW System

Utilisation Factor DHW Distrib and Storage

Total Heat Demand of DHW system

Ly (Project)
dy_pipe (Project)
Qindividual
NTap
qu
ne_u
Qu

Ps
NG_s

Qs

Qu
qwL

MNa,wL

Qgprw

ZB.

18 R PRI R 5

RSP RN EI: SEAEAE S

B FIARE, RRAIIK

21,17 m
0,020 m
=(CpH20VH20+ ComatVmat)(Saist-9x 0,1527 kWh/tap open
= Npers - 3. 365/ Ny 5475 Tap openings
= N1ap " Qindividual 836,0 kWh/a
=theating/8760*ne 41 ,6% -
= qu (1-n6_u) 488,2 488 |[kwha
Total 1,2,3
32 W
=theating/8760*rlG 0,0%
= P5+8.760 kh-(1-ng_s) 280,3 280 |[kwha
Total 1,2,3
= Q+Qu+Qs 963 kWh/a
= QWL / ATFA kWh/(mza)
= donw / (Gorw + Qwy) 74,3% -
= Qprw+QuiL 3742 kWh/a
=E 3 4 s 432
lJ E’J iR rx_ +BE ﬁ 91‘ =
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HOT WATER PROVIDED BY SOLAR

su.m.ng;‘smnewassivhaus Freundorfer Building Type/Use: ‘Einrami lienhaus

Locauon‘cberbayern Voralpenland Treated Floor Area Am.‘ 175,9 |m

Solar Fraction with DHW Demand including Washing and Dish-Washing

Heat Demand DHW Agorw 3742 |kWhia from DHW-+Distribution worksheet
Latitude: 47,5 | from Climate Data worksheet
Selection of collector from list (see below): 7 Selection: 7 Improved Flat Plate Collector

Solar Collector Area 11,00 |m?

Deviation from North 157 |

Angle of Inclination from the Horizontal 8 |

Height of the Collector Field m

Height of Horizon Phori m

Horizontal Distance Aori m

Additional Reduction Factor Shading Tother %

Oceupancy
Specific Collector Area

Estimated Solar Fraction of DHW Production 86%

Solar Contribution to Useful Heat 3217 [kwhia || 18 "kWh/(mza)

Secondary Calculation of Storage Losses

Selection of DHW storage from list (see below): 17 Selection: 17 Stratified Solar Storage with DHW Heat Exchanger
Total Storage Volume 1000 |itre

Volume Standby Part (above) 300 |itre

Volume Solar Part (below) 700 |ire

Specific Heat Losses Storage (total) 31 |wK

Typical Temperature DHW 55 |C

Room Temperature 10 °C

Storage Heat Losses (Standby Part Only) 99 W

Total Storage Heat Losses 140 ([w

Shnger

~iiBAE A T8

Solar Radiation, Heat Load DHW Production, Heat

C—Monthly Heat Load Covered by Solar
Monthly Solar Fraction
Radiation on Tilted Collector Surface
—— Total Monthly Heat Load DHW Production

2000 10
1800 - fos
£ 1600 038
£
g
g 1400 0.7
3
§ 1200 106
]
% 1000 1 tos
"
>
2 800 L o4
K
2 600 103
o
K
§ 400 —to02
-
200 1 — — — — — — 0.1
0 00

January  February  March April May June July August  September  October  November

December

Solar Fraction [-]
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Column Nr.

Application

Dishwashing
Cold Water Connec
Clothes Washing

Cold Water Connection

Clothes Drying with:
Condensation Dryer|
Evaporation
Refrigerating
Freezing

or Combined Unit
Cooking with:
Electricity

Lighting

Consumer Electronic
[Small Appliances, etg
Total Aux. Electricity
Other:

2lole[-[o] [2] [+ [+]

Used ? (1/0)

|Specific Demand

Within the Thermal
Envelope? (1/0)

1]
]
1]
1]
]
(1]
]
]

Persons

# Households

Living Area
Annual Heat Deman

3

Norm Demand

kWh/Use
kWh/Use

3,50

3,13

0,78

0,88

1,00

0,25

60

80

50

|Recommended Maximum Value

kWh/Use

kWh/Use
kWh/d
kWh/d
kWh/d
kWh/Use

kWh

1 HH
5,0 P Solar Fraction of DHW Wash&Dish Prim. Energy Factors:  Electricity 2,7 KWh/kWh
176 m? Marginal Performance Ratio DHW ~ 125% Natural Gas 1,1 KWh/kWh
15  kWh/(ma) Marginal Performance Ratio Heating 125% Energy Carrier for Space Heating/DHW:
4 5 6 7 8 8a 9 10 11 12 13 14
5 2 . 5 g Sl | |LE|| 3%
s || 2 sl S5 s 9B | %T | |£%| |BE| || |d2|| 2%
5 || & 5| |8=|| 5 55| | 2% g8 |25| 2| |5¢8|| B
5 45 > i 2 k5 @ =g Eg
¢ o
*1 1,00 65 |[/Pa) *[50]|P =| 390|*|100% 390 1053
. 0% ~(+[ 0,30 [ 1,25 ]*(1-| = |
*11,00 57 |«Pa) *[50](P =| 314|*|100% 314 846
. 0% ~(+[ 0,06 ) [ 1,25 |*(1-] |)=] |
d':f;f,“;'s 0,88 57 |iPa) *[50]|P =| 873 100% 873 2357
0,60 = 0 0% 1,00 | * 0 0
+| 0,60 57 |ipa) *| 50 = ol i ~a+[0,00])*] 1,25 [*1-[ 068])=| 0 0
*| 1,00 365 |da *[ 1 |pH =] 285|*|100% 285 769
*| 1,00 365 |da 1 |mH =] 321 *|100% 321 867
*11,00 365 |da |1 [HH= 0] * [ 100% ) 0
*| 1,00 500 |/Pa) *| 50(P =| 625|*|100% 625 1688
: 0% [ o] 0
0% <] 1,00 2,90 |kh/(Pa) *| 50 |P =| 870|*[100% 870 2349
*| 1,00 0,55|kh/(Pa) *[ 5,0 [P =| 220|*|100% 220 594
*11,00 1,00 [/Pa) *|50([p =| 250|*|100% 250 675
965 965 2605
0 0 0
0 0 0
0 0 0

DHW Non-Electric - Wash&Dish

Non-Renewable Non-Electric DHW Wash&Dish

KWh/(m?a) kWh/(m?a

kWhl : |__13803




PHPP %

BB A

LS N N

Living Area 176 | m? Operation Vent. System Winter 4,91  kh/a Primary Energy Factor - Electricity 2,7  KWhkWh
Heating Period 205 | d Operation Vent. System Summe 3,85  kh/a Annual Space Heat Demand 15 kwh/(m?a)
Air Volume 440 | m? Air Change Rate 0,34 p! Boiler Rated Power 10 kw
Dwelling Units 1 HH Defrosting HX from °C DHW System Heat Demand 3742 kWh/a
Enclosed Volume 769 | m3 Design Flow Temperature 55  °C
Column Nr. 1 2 3 4 5 6 7 8 9 10 11
= (_é g 2 {9_, }‘E‘u 8 ’Eﬁ\ o £ & ® < i:g
s ||z2]| & : 1 5 25 || BB || 2E || E= || gf
Application o 28 & 5 o e iz ) 5o T8 >3
=] § LE > g E & 3 < £ § o £ a-'- g
Ventilation System
Winter Ventilation 1 0 0,40 (wh/me *| 0,34 [ n" *[ 4,9 |kha * | 439,653 |m? 295 considered in heat recovery efficiency 795
Summer Ventilation 1 0 0,40 (whms *| 0,34 [ n" *[ 3,9 |khia * | 439,653 |m? 231 no summer contribution to IHG 624
Defroster HX 0 0 o w +[1,00 [ 0,2 |na * 1 0 1,0 [/] 491 [s] o 0
Heating System Controlled/Uncontrolled (1/0)
Enter the Rated Power of the Pump| 40 (W 1
|Circu|ation Pump | ‘ 1 ‘ ‘ 0 ‘ 40 |w 0,8 *l 49 |kh/a * | 1 | | 149 | *l 1,0 | /| 4,91 |=| 0 | | 402 |
Boiler Electricity Consumption at 30% Load w
|Aux. Energy - Heat. Boiler | 1 | ‘ 0 ‘ 45 (w "| 1,00 | *| 0,00 |kh/a * | 1 | | 0 | *| 1,0 | /| 4,91 |=| 0 | | 0 |
DHW system
Enter Average Power Consumption of Pump w
Gromorrors ][ [ 0 |[z]v [100] “[Bofwe [T -[raa1-[os /[ e -] =]
Enter the Rated Power of the Pump w
|Storage Load Pump DHW ‘ 1 ‘ ‘ 0 ‘ 59 (w "| 1,00 | *| 0,4 |khla * | 1 | | 22 | *| 1,0 | /| 4,91 |=| 0 | | 59 |
Boiler Electricity Consumption at 100% Load w
|DHW Boiler Aux. Energy | | 1 | ‘ 0 ‘ 136 |w *| 1,00 | *l 0,0 |kh/a * | 1 | | 0 | *l 1,0 | /| 4,91 |=| 0 | | 0 |
Enter the Rated Power of the Solar DHW Pump w
[solar AuxElecticity || 1 || 1 [[ 42w +[100] <[ 18]ma | 1 | | 74 |+ o6 |/ 876 || 5 || 200 |
Misc. Aux. Electricity
[visc. Aux. Etectriciy | [ 1 ][ 0 |[ 50 Jwwa <[1,00] *[ 1,0 ] [ 1w =[50 ][ 10 |/ 876 ]| o ][ 135 |
[ 5 ] [Cze05 ]

Specific Demand| kWh/(m?a)

Divide by Living Area:




PRIMARY ENERGY VALUE

Fimal Energy Frimary Ensray

[ Whmla)

PHPP —XRiEgEIRIE

a c ]
00 [
&7 1E,
3 1T}
B X8 .1}
Electeicity | 27 a0
5 \E N FZ_*._%%
IYIMEIu-IinrIl---dHuan- [ I:u" | nfo Iu |

o HE E/\\\ K ;RE,]/\EEJ:I:AgIJ

Fiaminktt
n EERAR

IS RBHBAGGRE. ZRRIR
= E R TR HEEE)

+
=

B FFERAEEMPE-demand
B EFREMREEMPE-demand e 5

® H PV-KEBHIPE-E{tEE S -

Total PE Value 85.5 e L
Total Emissions CO-Equivalent 21.5 by s

Primary Energy Requirement 120 v
Haating, DN, Rusiliary Electicity ifs Heasahall Applicatian) | X ) | 55 |
Specific PE Demand - Mechanical System 21,8 owss)
Total Emissions CO,-Equivalent gfimr's)
Salar Ehachichy Lida Yr— [EEAP————
Phannedd Anniial Elvenicity Genesation Crverse Cas it wann | e

Specific Demand

PE Valus: Comservation by Selar Elsctriciry iWess)
CO,-Emissions Avolded Due to Solar Electriciy i plima;
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Passive House Planning
EFFICIENCY OF HEAT GENERATION (GAS,OIL.WOOD)

PP RIE ST

Buiding | Sunnen-Fassivhaus Freundorfes Bullging Type/Use: | Eint s Lienhsus
Location |uberbayern Voralpenla Treated Floor Area Ay 116 m
Covered Fraction of Space Heat Damand [PE Vaiut workanest) 100%
A Spaca Heat Domand + Distribution Losses Qo Hng: (O Distritution) 2972 K
. L 4
HIJ A 0 Solar Fraction for Space Heat Tosanr, o (Saparate Calewiation)
Effoctive Annual Heat Demand OO Diatr, 1) FiTF Wwh
AN\
- HU Space Hial Dormand withoul Destribtion Los Oy (Amnuss et Demaied) 2942 KWh
1 Covered Fraction of DHW Demand (PE Value norkabest) 100%
. 1‘ l %l Tatal Heat Demand of DHW s (yoonw (DA Diskribution) 1742 kwh
Solar Fraction for DHW Thootar, O (SHARDHW worksbest) nes
and Cigroww=Cioiw’ (1 Tootw, piew) 524 KWh

m PEEERE o
Z:t Busler Typi (Prapect) Wind Lo Busring (Dirsct and Indirect ftelearss of Hest)
-~ Prmary Energy Factor (0 ik abeat) 02 MR

COy-Emissions Factor (COy-Equivalent) 50 W
= kvrvd
- 1I Jl_l % ,¥~ Useful Hoat Pravided i 05 i
~
Max. Healing Power Required for Heating the Bulding Pan (Heating Lewd workaboot) 23 W
BI] ’” P E V3 I ue ” E,‘] I 1IE Length of the Heating Perind (™ [ 2543 h
Length of DHWY Heating Period Toerw w6 h
Use charactenc values entered (check & appropnate) x
Project Data Standad Values  input field
Diersagn Dulpud Praminss (Riting Plate) 0 kW 15 KW 10
Installation of Boler {Outdoar 00, Indoor 1) 1 L] 1
Input Values (0§ and Gas Boiler) Progect Data Standard Values input field
Boiler Efficiency st 30% Load Qoo (Wenatactaver)
Bloiler Eficiency ot Nomnal Oulput ooy (Menctectires)
Standbry Heal Lass Boder at 70 °C Qp g (Merstecturer)
Average Ratum Temparsture Maasured at 30% Load Sogy (Mesotscturer) e
Input Valuss Praject Data Standsd Values  Input fisld
Efficiency of Heal Generator in Basic Cycle Manatacives) L1} &RE
Efficiency of Heat Generator in Canstant Opeation Tao (Mawtactares) wos 10s a0
#varage Fracion of Hest Cutput Released to Hesting Cireul e m (Wdnotaituver) 0,7 0.4 0,7
Temperature Diffesence Betw. Power-On ard Power-OF A (Manotpcturer) 30 I 0
For Interior Installations: Ares of Mechanicsl FRoom — ] az e t1] m az
Usetul Hest Output per Basic Cycle Oy gz (Menatacturer) 10,0 15,0 10,0
Forgrage Power Output of the Heat Generator O, (Marmelictaves) 6,0 W 10,0 6,0
lisation Factor Heal Genedator Heating Ru bvig e =L e 57%
lisation Factar Heat Generator DHW Run Troweg.k =hoosre 6%
Urifisation Factor Heat Generator DHW & Heating Pk 57 %




PHPP — “Compact”’ T{EX (Mt B HEXAZR)

COMPACT UNIT WITH EXHAUST AIR HEAT PUMP
bl
Selection of Compact Unit (Data Inputs from Row 173): compact heat purnp unit bype 1 v |
Measured Values from Laboratory Test
‘516 Rllx‘gﬂ%ﬁﬁlj. -
R NI Vemtlation
. *E *E PH I \J_-E ~ E’] *& Effective Heat Recovery Efficiency Tatt ( TEst Staned) 78%
:E-, .
-L ;f Electric Efficiency ( Test Stand) 0,40 Whirn®
EERBIERAT
T'r Heating Test Point 1 Test Point 2 Test Point 3 Test Point 4
*E IEl Eq I 1’E i Arnbient Air Ternperature Tann 20 20 70
Measured Thermal Power Heat Pump Heating Pue heatg 1,03 1,18 1,34
Measured COP Heating COP Heating 222 273 307
DHW Test Point 1 Test Point 2 Test Point 3 Test Point £
Q:I: % . Ambient Air Temperature Taut 20 20 70 200
-~ -
-L‘b Measured Thermal Power DHYY Storage Heating-Up P o w peatrg-p 092 1,13 1,28 1,49
T BE LB AR 1R
. Ii ﬁbt Measured Thermal Power DHYW Storage Reload P o petoan 0as 1.10 128 1.4
v~ EL ’” [ )
;l:l P E_Value ] Measured COP OHW Storage Heating-Up COP D, Heating-Up 251 293 326 347
% Measured COP DHW Storage Reload COPoHw, Reload 208 239 271 271
Standby (Inputs required only if different from storage reload) Test Paint 1 Test Paint 2 Test Point 3 Test Point 4
Arbient Air Temperature Tann
Measured Thermal Power Heat Purnp Standby [ S
Measured COP Standby COP gtandby
Specific Heat Loss Storage incl. Connections U™ A peage ( TESEStane) 1,60 WK
Awverage Storage Temperature in Standby Mode Towro sty ( T€SE Stan) 47 °C

Performance Ratio of Heat Generator, DHW & Space Heating

Annual Coefficient of Performance COP

kY

°C
kY
ke

kY




PHPP XA /K ALIE RS

E/_\ . EFFICIENCY OF DISTRICT HEATING STATIONS
BIA: |
EILIiIding:éSon.nen—Passivhaus Freundorfer Building TypefUse: Einf amilienhaus
anatiuniél]herhayern YVoralpenland Treated Floor Area Arpa: 176 me

B KEXFEABEREMR

N Covered Fraction of Space Heat Demand (PF lfaine warksheet) 100%
|¥ijk J:t 15 IJ o b
. s Annual Heat Demand kWhia Qu (DR Distribetion) 2972 kih
EIR R g UK A B A 28 :
. ﬁ j::': B VAR 7 7\ HE E4] 0= Salar Fraction for Space Heat Wsalar, H Separate Calcwiation)
Jj: Effective Annual Heat Demand Qn =S - Ts01ar, 1) 2972 kWh
[
. AR 1§ ‘ZFHIJ uﬁ El{l |$ ﬁb tt ylj Covered Fraction of DHYY Demand (PE Value worksheet) 100%

i:l: . DHW Dernand Qo (OFW+Distribution) 3742 Kk

= % .
Solar Fraction for DHWY Doalar, DH SHEROHVY worksheet) 86%

= =

B RARKHIPE-FK . oy
Effective DHW Demand Qorwe = Qornd(1T-701ar, DHW) 524 kih
Heat Source BI Gas 0G5 35% PHC hd |
Primary Energy Factor {Data worksheet) 1.1 KKk
COz-Emissions factor (COx-Equivalent) {Data worksheet) 130 gikiih
Utilisation Factor Heat Transfer Station T, HK 107%

KVhia KWhi(m?a)
Final Energy Demand Heat Generation Ofiral = Quse” €2.0H 3267 18.6
Annual Primary Energy Demand 3504 204
kofa kgfim?®a)

Annual CO;-Equivalent Emissions 425 24
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Passive House Planning

SUMMER
Exterior Thermal Transmittance. Hy , fJ
Ground Thermal Transmittance. Hy, 87w
Summer Ventilation sotrus et b g wmoet o w oty

......

Ventilation Transm. Ambient H, , 40 = | 0393 * 03 570 Wi
Ventilation Transm. Ground Hy, 440 * | 0180 X P y

Additional Summer Ventilation for Cooling Temparatura

Solar Aperture w86 | [005]

Internal Heat Gains Q, 2,1 . 176 = 59 21

Frequency of Overheating hy ; s 0,0% at the overheating limit 8, =25°C




“Summer” T{EXR
SUMMER

Climate:|Garmisch-Partenkirchen Interior Temperature: 20 °C
Building:| Sonnen-Passivhaus Freundorfer Building Type/Use: [ Einfami I ienhaus
Location:|Oberbayern Voralpenland Treated Floor Area Area:l 175,9 |m?

Spec. Capacity:| 84  |Wh/K pro m2 TFA

Overhelj::}g 25 °C Area U-Value Red. Factor fT,Summer Hsummer Heat Conductance
Building Element Temperature Zone m?2 W/(m2K)
1,|[Exterior Wall - Ambi{ A 223,8 | * | 0,098 | * 1,00 = 21,9
2|Exterior Wall - Groui B * * 1,00 =
3|Roof/Ceiling - Ambiel A 122,5| * | 0,096 | * 1,00 = 11,8
4|Floor Slab B 114,8 | * | 0,091 | * 1,00 = 10,4
5, A * * 1,00 =
6, A * * 1,00 =
7, X * * 0,75 =
8,|Windows A 47,3 | * 1 0,863 | * 1,00 = 40,8
9,|Exterior Door A 2,6 *1 0,660 | * 1,00 = 1,7
10,|Exterior TB (length/1 A 239,7| * |-0,012] = 1,00 = -2,9
11,|Perimeter TB (length, P 44,5 | * |-0,039| * 1,00 = -1,7
12,|,Ground TB (length/m)| B * * 1,00 =
Exterior Thermal Transmittance, Hy, 73,2 |WK
Ground Thermal Transmittance, Hy 4 8,7 |wWK
Frequency of Overheating hg . g.. | 0,0% at the overheating limit 9., =25 °C

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




“Summer” T{EXR

Su mmer Ve nt| |ation continuous ventilation to provide sufficient indoor air quality

Air Change Rate by Natural (Windows & Leakages) or Exhaust-Only Mechanical Ventilation, Summer: 1/h

Mechanical Ventilation Summer: 1/h Ewith HR (check if applicable)

N nat nV,system cI:'HR Ny Rest
1/h 1/h 1/h 1/h
Energetically Effective Airchange Rate ny | 0,273 | + | 0,300 |*(1- 0,000 |) + | 0,000 | = | 0,573 |
VV nV,equi,fraction Cair
m? 1/h Wh/(m3K)
Ventilation Transm. AmbientH, . | 440 | * | 0,393 | * 0,33 = 57,0 |wWK
Ventilation Transm. Ground Hy4 | 440 | * | 0,180 | * 0,33 = 26,1 WK

Additional Summer Ventilation for Cooling  Temperature Amplitude Summer | 10,1 g

Select:| X |Window Night Ventilation, Manual Corresponding Air Change Rate 1/h
Mechanical, Automatically Controlled Ventilatiol (for window ventilation: at 1 K temperature difference indoor - outd:
Minimum Acceptable Indoor Temperatu°C
Orientation Angle Shading g-Value Area Portion of Glazing Aperture
of the Area Factor Factor Dirt (perp. radiation)
Summer Summer m? m?
1.North 0,9 * 0,43 | * 0,95 * 0,52 * 4,1 * 67% = 0,5
2.|East 0,9 * 0,56 | * 0,95 * 0,52 * 8,2 * 75% = 1,5
3.|South 0,9 * 0,53 | * 0,95 * 0,52 * 28,4 * 71% = 47
4.\West 0,9 * 0,41 | * 0,95 * 0,52 * 6,5 * 75% = 0,9
5.\Horizontal 0,9 * 1,00 | * 0,95 * 0,00 * 0,0 * 0% = 0,0
6/Sum Opaque Areas 0,9

Solar Aperture

m?m?



“Summer” T{EXR

Specif. Power q, Atea
Wim2 m? w Wim2
Internal Heat Gains Q, 2,10 * 176 = 369 2,1
Frequency of Overheating hg . g || 0,4% at the overheating limit 9,,,,, =25 °C

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

Caution: Large daily temperature swing. Calculation of overheating frequency is not reliable.
Solar Load Spec. Capacity ATFA
kWh/d 1/k

Wh/(m
Daily Temperature Swing due to Solar Load * 1000 / ( - - 3,8 K

10%FT SN R B LR B #8710 10% LL L R E1R X F25-28 (HIAAN 2 IE )
20%B9 5T PN R BRI 1B 20% LA £ BB B1E X F25-32 (AN BT REZ
(FERRBETSE1491 TR EFEINEITH)

j«y
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SUMMER VENTILATION Reveal

Building:| Sonnen-Passivhaus Freundorfer Building Type/Use:|[Einfamilien
Location:|Oberbayern Voralpenland Building Volume 440
|
| $
Description Day GRF | Day FIF Night ~
Fraction of Opening Duration 13% 50% 50% L\
Climate Boundary Conditions
Temperature Diff Interior - Exterior 4 4 1
Wind Velocity 1 1 0
Window Group 1
Quantity 4 4 1
Clear Width 0,78 0,78 0,99
Clear Height 2,12 2,12 2,12 b0~
Tilting Windows? X X X
Opening Width (for tilting windows) 0,060 0,060 0,060
Window Group 2 (Cross Ventilation)
Quantity 4
Clear Width 0,78
Clear Height 2,12
Tilting Windows? X
Opening Width (for Tilting Windows) 0,060
Difference in Height to Window 1 2,80
Single-Sided Ventilation 1 - Airflow Volume 191 191 0 20
Single-Sided Ventilation 2 - Airflow Volume 0 0 0 93
Cross Ventilation Airflow Volume 191 191 0 113
Contribution to Air Change Rate 0,06 0,22 0,00 0,13

Summary of Summer Ventilation Distribution

Description Ventilation Type

| Day GRF

Day FIF
Night

25”Summer’ T{E 3«
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CLIMATE DATA

Building: \Sonnen—Pass ivhaus Freundorfer
Standard/Regional Climate: Select here. Use Regional Date Yes Transfer to Annual Method
Regional Climate Data v Climate Building  Garmisch-Partenkirchen Hy 205 |d/a 20°C
——2Zhosen Method
for Annual Heat Monthly Method G 93  |kKh/a 145
Select Region Here Demand: = ;“’"t“
= as
Germany v fonthly Data: Garmisch-Partenkirchen North 151 [kWh/(m?Za) E South
\nnual Data: East 296 |kWh/(m?a)| & T West
= 1O Global
Use Annual ) 2 g p\mbient Temp
Climate Data Set N© South 559 |kWh/(m?a) R
Select regional climate here: Results: West 291  |kWh/(m?2a) ; S
nnual Heat . —— -
Garmisch-Partenkirchen Feman d 15,3  |kWh/(m?a) Horizonta] 425  |kWhi/(m?a) 23456789012
Heat Load 13,3 |wim?
Month 1 2 3 4 5 6 7 8 9 10 11 12 Heating Load Cooling Loa
Days 31 28 31 30 31 30 31 31 30 - 31 30 31 eather Weather 4 Radiation
U
Temperat]
Parameters for PHPP . . . - -
Calculated Ground Garmisch- 1| iige: | 47,5 [-ongitudel qq 4 | Altitude |29 urel 1o |Radiation|kWh(m=| o i tion: Wimz | wim?
. Partenkirchen East m Swing Data: month)
Temperatures:
Summer
Viva\
Phase Shift Months Ambient Temp -3,0 -1,3 1,9 6,1 10,8 13,8 15,8 15,0 12,2 7.4 1,7 -2,7 -10,6 -7,8 23,0
2,00 North 14 20 35 45 56 59 60 48 34 25 14 12 20 10 100
Damping East 29 42 65 79 95 91 99 91 67 52 30 25 40 15 210
-1,05 South 78 85 96 86 83 76 86 92 94 99 76 66 80 20 190
Depth m West 30 42 64 75 86 87 97 87 68 51 30 25 35 15 210
3,32 Global 39 58 97 123 151 152 168 143 104 74 42 31 50 20 350
Shift of Average Dew Point 4,8 3,7 -0,9 27 67 10,2 11,7 11,5 9.1 49 02 3,3
Temperature K
1,60 Sky Temp -13,8 -12,2 -8,0 -2,7 2,9 7,7 9,7 9,5 6,2 0,4 -6,3 -11,5 12,8
Ground Temp 8,9 8,8 8,8 9,0 9,3 9,6 10,5 10,6 9,9 9,7 9,4 9,1 8,8 8,8 10,6




EHEMA: & BHHSERR

Annual Method (Name)

°C
kWh/(m?*month)
kWh/(m?*month)
kWh/(m?*month)
kWh/(m?*month)
kWh/(m?*month)

°C

°C

°C
kWh/(m?*month)
kWh/(m?*month)
kWh/(m?*month)
kWh/(m?*month)
kWh/(m?*month)

°C

°C
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Month Jan Feb Mar
1 Example | Latitude: 50,2 Longitude ° East
Ambient 1emp 0,9 2 53
North 9,0 15,0 23,0
East 14,0 21,0 31,0
South 30,0 33,0 39,0
West 14,0 19,0 30,0
Global 23,0 34,0 52,0
Dew Point 0,3 -0,9 1,5
Skyelemn -9.0 -8.6 -4.7
Data1 Latitude: Longitude ° East
mbient 'emp
North
East
South _
West g
Globg
Dew Pgint
Sky Tefhp
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